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Air Conditioning and Refrigeration Institute 
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Active component: A component that has moving parts or that is designed to perfom its 
functions by a change of configuration or properties. 

Active System: A system that depends on major active components for operation. For example, 
active systems depend on pumps, motors, and ac power generators. 

Anticipated Event: Event expected to occur one or more times during the operating life of a 
nuclear plant. 

Avail&%* The ratio of the time that the unit or equipment is capable of operation to the total 
time in a given time period, usually a year. 

Balance of Plant (BOP): Buildings, structures, and design tasks associated with work breakdown 
structure categories 1.5 and 1.6. Excludes the reactor core, refueling equipment, reflector vessel 
systems, reactor control systems, and experimental systems. 

Bezqwml 0: The unit for radioactivity equal to one nuclear transformation per second (s-'). 
It is the unit used within the International System of Units (SI). 

Beyond Design-Basis Accidents Hypothesized accidents that bound the consequences of any 
design-basis events and that are used to test mitigating design features and safety margins. 

CFR (code of Fedetal Regulations): Written regulations of federal agencies. For example, 
Chapter 1 of Title 10 of the CFR (10 CFR) contains the regulations of the Nuclear Regulatory 
Commission. 

cofd Source: A device used to modify neutron spectra to very low energy and thus provide 
substantial gain in the number of neutrons with energy less than 0.005 electron volts. 

ComntOn-Mode F d m .  Multiple failures attributable to a common cause. 

containment: The structure or vessel that encloses, as a minimum, the components of the reactor 
coolant pressure boundary and serves as an essentially leaktight barrier against the uncontrolled 
release of radioactivity into the environment. 

control Rods: Rods or plates made of neutron-absorbing material and used to regulate or halt 
nuclear fwion in a reactor. 

C3oIark The fluid circulated through the reactor core and nearby systems in the reflector vessel 
to transfer the heat of the fission process to a secondary heat-transfer system. 
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Core: The central portion of the nuclear reactor containing the fuel elements. Nuclear fwion 
takes place, and neutron flux and heat are generated within the core. 

@ore Damage: Damage to the fuel so that the core cannot be used for further neutron and heat 
production. Core damage is considered to start when the fuel temperature exceeds a specified 
limit. 

Core Disruptive Accident A reactor accident of sufficient magnitude to result in rapid relocation 
of fuel. 

&E Pressure Boundary Tube (CPBT): That component in the Advanced Neutron Source 
(ANS) that provides the reactor coolant pressure boundary just outside the reactor core. 

Criteria: Safety and licensing criteria as defined by licensing and regulatory bodies and as 
augmented by ANS-supplementary criteria. These safety and licensing criteria are design 
requirements, as defined in these Plant Design Requirements (PDR), unless stated otherwise. 

Critical Heat Flux (CHF): The local heat-flux density (between a surface and a cooling liquid) 
that gives a maximum in the curve of heat-flux density against temperature difference; associated 
with the change from nucleate boiling to film boiling. 

Curie (ai: A radioactivity of 3.7 x 1O'O disintegrations per second or 3.7 x 10" Bq. By popular 
usage, curie also refers to the quantity of any radioactive material having an activity of 3.7 x 10" 
Bs. 
Decay Heat: The heat from a shutdown reactor or fuel element resulting from residual 
radioactivity and fission. 

Defense-in-mpth: The concept of designing nuclear power plants to avoid equipment failure, 
human error, and severe natural events, and to provide redundant and back-up systems so that 
safety functions can be accomplished even in the event of the most unlikely malfunctions. 

Design-Basis Events (DBES): Events used in the design of a facility to establish the performance 
requirements of the structures, systems, and components. DBEs that the plant design must 
accommodate include normal operation, anticipated operational occurrences, design-basis 
accidents, external events, and natural phenomena. (See Regulatory Guide 1.135 and CFR 50.49). 

n>esign-Basis Earthquake @BE): That earthquake vibrational ground acceleration used for 
design of nonreactor safety structures, systems, and components in accordance with DOE 643Q.lA 
and UCRL1591Q. 

Design Goals: General objectives that the design tries to achieve. These objectives are included 
to provide traceability of the final design requirements to the original goal established through 
interaction with the scientific community. When something is a goal, it will be stated as such in 
the design documentation. Achieving a design goal is desirable but not mandatory for the final 
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design and operation of the facility. To provide design margin, ail design goals should be included 
in design and costing of the A N S  conceptual design. Trade studies performed after conceptual 
design will lead to the final design requirements. Design goals that do not appear feasibie at 
conceptual design will be placed on WOLD]. 

Design Limit: The boundary value of a parameter for which a design analysis has been performed 
(e.g., pressure, temperature, flow). 

Desi  Margin: Capability beyond that required by design requirements and regulations. 

D e s i i  Requirements: Mandatory features and attniutes of the ANS design that are specified in 
this PDR document, the System Design Descriptions, and other official design documents. Design 
requirements are more specific and, in general, less ambitious than design goals. 

Detritiation: The process for removing tritium. 

Doee: Quantity of radiation absorbed, in units of rem or sieverts, by the human body or by any 
portion of the human body. 

Enghmxed saf;ety System: A hardware system for preventing or mitigating the consequences of 
an accident. In contrast to a passive safety feature, engineered safety systems often require 
external power and have moving parts. 

Enrichment The percent composition of a particular isotope in an element when it exceeds a 
natural composition. 

Extremely Unlikely Even& Events of extremely low probability (1W6/year to lO"'/year) that are 
used to establish design bases, especially those related to reactor containment. 

Faulted Events: Those combinations of conditions associated with extremely low probability of 
postdated events whose consequences are such that the integrity and operability of the system 
may be impaired to the extent that considerations of public health and safety are involved. 

Fiion product: A nuclide produced either by fmion or by a subsequent radioactive decay of the 
nuclides thus formed. 

Fuel Damage Emits: Those limits, such as cladding strain, amount of fuel melting, amount of 
cladding deformation or melting, and fractional fuel failure, beyond which the accident conse- 
quences are unacceptable. 

Fuel IWgn Limits: Those limits, such as temperature, bum-up, fluence (neutron flux x time), 
and cladding strain, that are specified by the designer for normal operation and anticipated 
operational occurrences beyond which fuel-element failure may occur. 
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Heavy Water: Water in which hydrogen atoms (nuclear mass of one, due to one proton) are 
replaced by deuterium, an isotope of hydrogen with a nuclear mass of 2 (one neutron and one 
proton). 

Hot Source: A deviee used to shift the neutron spectrum to a distribution consistent with a 
temperature in the range of about 1OOO"C to 3000°C. 

pIoLD]: A term included in the text of this PDR and other project documents to indicate that a 
decision concerning accuracy or achievability of statements or values to which the [HOLD] 
applies is not final. [HOLDIS are numbered, like references, and controlled in an appendix of the 
document containing the indicated [HOLD]. The appearance of [HOLD] in this definition (non- 
bolded and unnumbered) is generic and non-technical. 

Initiating Event The first failure or action that, in the absence of adequate operator action 
and/or engineered safety systems, could lead to an accident. 

Inspection-kl Earthquake (ILE): That earthquake vibratory ground acceleration for which the 
plant must be shut down. The plant may be restarted following an ILE only after a thorough 
inspection ensures that no functional damage has occurred. 

Integrating System Design Description (ISDD): The top-level ANS design document for generic 
plant functions, like containment. Only the PDR, which defines plant-level requirements, has 
higher authority. The ISDDs augment the PDR by assigning functions to the system design 
descriptions (SDDs). 

h ~ ~ .  Functional, parametric, and physical requirements imposed by one system on another 
system. Primary interfaces for a system are those that it imposes on other systems. Secondary 
interfaces for a system are those imposed upon it by other systems. 

fight Water: Ordinary water not enriched in any hydrogen isotopes. 

Limiting conditions h r  Operation: The lowest functional capability or performance levels of 
equipment required for safe operation of the facility. (See 10 CF'R 50.36). 

Limiting Safety System Settings: A variable setting point for automatic protectiondevice action 
that is closer to the normal operating range for the variable than is its safety limit. The difference 
between the safety limit and limiting safety systems setting indicates the margin of safety of the 
protection device. (See 10 CFR 50.36). 

Nonsafety-related (nonsafetyclass): All systems that are nor safety related (see below). 

Operating-Basis Earthquake (OBE): That earthquake that produces vibratory ground accelera- 
tion for which those structures, systems, and components important to reactor safety must remain 
functional. For the ANS,  the OBE applies for seismic categories I and I-L only. 

xviii 
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Passive COmpoElent: Generally, a component that has no mechanical moving parts and is 
designed to perform its functions without a change of configuration or properties. 

Plant Design Requirements (PDRs): The top-level design control document of the A N S  Project. 
This document contains the top-level design goals and design requirements. 

Lprimary Interface: See Interface. 

Reactor-Cooiant Pressure Boundary (RCPB): Those components such as heat exchangers, piping, 
pumps, and valves that are part of the reactor coolant system or are connected to the reactor 
coolant system up to and including any and all of the following: 

1. The second of two valves normally closed or automatically isolatable during normal 
reactor operation (a single valve that is normally shut is acceptable if failure does not 
prevent normal reactor inventory control). 

2. The passive barrier between the reactor coolant and the working fluid of other portions 
of the heat transport system (e.g., that of a heat exchanger). 

ReliabiIity The design attributes that ensure that equipment will operate for a given time period 
under stated operating conditions. 

ReneCtW: Part of a nuclear reactor placed adjacent to the core to return some of the escaping 
neutrons back into the core. 

Ran (Roentgen 4uivalent Man): A unit of radiation dose. Frequently, radiation dose is 
measured in millirems for low-level radiation. The SI unit for radiation dose used by A N S  is the 
sievert (Sv), which is equal to 100 rems. 

ReJearch Goals: Technical objectives for the A N S  facility that originated from extensive 
interactions between the A N S  Project and the research community that A N S  will serve. Research 
goals, if sufficiently quantified, were included in the initial set of design goals and design 
requirements for this PDR 

Safeshutdm Earthquake (SSE): The earthquake that is based on an evaluation of the 
maximum earthquake potential considering regional and local geology and seismology and specific 
characteristics of local subsurface material. It is the earthquake that produces the maximum 
vibratory ground motion for which certain structures, systems, and components of a nuclear plant 
are designed to remain functional so that the plant can be brought to a safe shutdown. (See 
10 CFR Part 100, Appendix A). For ANS, the SSE applies to seismic categories I and I-L only. 

Safety Anatysis Report (SAR): "he part of an application for a construction permit (preliminary 
safety analysis report) or an operating license (final safety analysis report) that provides technical 
information concehng the proposed facility, including siting, design, engineered safety features, 
construction, quality assurance, operation, control, accident analysis, and technical specifications. 
(See 10 CFR 50.34). 
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Safety Evaluation Report (SER): A summation of the reviewing body’s conclusions concerning 
action proposed by an applicant. The proposal is often in the form of a SAR. 

Safety Limits: Limits on important process variables that are necessary to protect reasonably the 
integrity of certain of the physical barriers that guard against the uncontrolled release of 
radioactivity. (See 10 CFR 50.36). 

Safety-related: Describes regulated systems, structures, and components relied upon to maintain 
the reactor-coolant boundary, to shut down the reactor, or to prevent or mitigate the 
consequences of accidents with off-site effects. 

Scran~ A rapid shutdown of the nuclear reactor accomplished by moving control rods into the 
core to halt fuion. 

Secondaq Interface See Interface. 

Sievert (Sv): The SI unit of dose. (1 Sv = 100 rems). 

Single Failure: An occurrence that results in the loss of capability of a component to perform its 
intended safety functions. Multiple failures resulting from a single occurrence are considered to be 
a single failure. Fluid and electrical systems are considered to be designed against an assumed 
single failure if neither (1) a single failure of any active component (assuming passive components 
function properly) nor (2) a single credible failure of a passive component (assuming active 
components function properly) results in a loss of the capability of the system to perform its 
safety functions. 

Single failure of passive components in electric systems should be assumed in designing 
against a single failure. 

Sitesuitability-Source-Term (sssr): The quantity of fission products, activation products, and 
core fuel assumed or calculated to be released inside the containment structure to test the 
adequacy of the containment design. The SSST must be more severe than the release expected 
from any credible accident and is used to determine if a particular site is suitable for the proposed 
reactor/containment configuration. 

Spent Fuel: Nuclear fuel that is removed from a reactor following irradiation because of 
depletion of fissile material. 

Station Blackout The complete loss of ac power except for power from station batteries through 
inverters. 

System Design Descriptions (SDDs): The top-level A N S  design document for a plant system. 
Only the PDR, which defines plant-level requirements, has higher authority. The SDDs are the 
principal means to establish, describe, and control individual system designs from conception and 
throughout the lifetime of the plant, 
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To Be Determined WD]: A term included in the text of this PDR and other project documents 
to indicate that the item or value for which the P D ]  applies has not been determined or 
calculated. [TBD]s are numbered, like references, and controlled in an appendix of the document 
containing the indicated TBDs. The appearance of [TBD] in this definition (non-bolded and 
unnumbered) is generic and non-technical. 

Technical S ~ c a t i o n s :  Limits, controls, and surveillance requirements on process variables and 
equipment in an operating nuclear plant. These provisions cannot be changed without prior 
permission from the regulatory body. 

Unligely Events: Internal and external events of sufficiently low probability that none are 
expected to occur during the lifetime of the plant. No fuel damage should result from unlikely 
events even if conservatism are used in assessing consequences. 
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SUMMARY OF CHANGES To THE PDR RESULTING FROM EACH REVISION 

Revisions to the Advanced Neutron Source ( A N S )  Plant Design Requkements (PDR) are 
indicated in the body of the document. Changes made by incorporating change-pages are 
indicated on each change-page by a broken vertical line in the margin adjacent to the change. 
Each page of the document has a header showing the revision number for the page and the date 
on which that revision was approved. Revisions where the entire document was reissued include 
only an updated header on each page. 

Revirion 1 (W-1): The original document (7/30M) was rnodiEied to add materiaR to 
Chap. 4, Safety Requirements; to change the definitions of neutron flux ranges indicated in 
Table 2.1-1; and to make several associated modifications. Four new sections (4.2-4.5) were added 
to Chap. 4, and other sections within the chapter were rearranged and renumbered. 

4.8, Design-Basis Events and Acceptance Criteria). Sections 6 and 6.1 were added to Chap. 6 to 
provide a tabulation of the functions and interfaces for each Integrating System Design 
Description (ISDD) and System Design Description (SDD). A list of definitions was added to 
provide a consistent set of terminology for key terms used within the project. 

Revisiw 3 (lt22(p2): Updates were made of the reactor safety classes and nonreactor safety 
classes used in the project and of the seismic and tornado requirements. Codes and standards that 
will be used for all of the defined classes were indicated, and editorial changes were made to 
maintain consistency throughout the document. 

Revisiin 4 (5/11/92): The entire document has been updated, and new chapters and 
appendices have been added (Chap. 7 through App. D). A thorough editing of Chap. 1 through 
Chap. 11 has been conducted to achieve consistency of approach and style within the various 
chapters. The list of acronyms and the list of definitions have been increased to include items 
omitted in earlier versions of the document. Reference lists were moved to the end of each 
chapter and the number of references increased to improve traceability. 

Revision 2 (8/22/91): Two new sections were added to Chap. 4 (4.7.3, Plant Conditions; and 

wciii 
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PREFACE 

This document provides the plant-level requirements for the design, construction, and 
operation of the Advanced Neutron Source (ANS).  It is a “living document,” and will be revised 
throughout the life of the project to reflect the current configuration of ANS.  me distribution of 
this document is being conducted in a controlled manner. Holders of controlled copies are to 
acknowledge receipt of the original issue and all revisions and are expected to keep the manual 
updated throughout the project. If a controlled copy is no longer needed, it shall be returned to 
the A N S  Project office. 

Because of the large number of revisions that will be issued for this document, the following 
numbering scheme is being used for tables, figures, fHOLD]s, and fl’sD]s. For the WOLDIS and 
P D f s ,  the first number is the chapter in which the item is mentioned, and the second number is 
the sequence of the item in that particular chapter. For tables and figures, the first number is that 
of the chapter in which the item appears; the second number is the section within the chapter; 
and the third number is a sequential ordering within that section. For example, Table 4.1-2 is the 
second table in Sect. 4.1. This arrangement will minimize the extent to which tables, figures, 
mOLD]s, and p D ] s  are renumbered as the document is revised. 

the end of each chapter. This PDR has two types of references: Category A Referenas, 
identified in the text and reference lists by a boid font, are those written specifically to 
supplement this PDR, and Category 33 References are those cited within the text of the chapter 
but not Written specifically for this PDR. Each Category A Reference is part of the technical 
requirements of this PDR because it is essential to defining the selected design. A Category B 
Reference is a part of this document only to the extent specified in the body of the PDR 
Category B References also include supporting analyses, evaluations, and trade studies that 
provide background information. 

Applicable revisions or revision dates are specified €or selected references. Documents 
supporting this PDR shall specify the revision or revision date for those d e s  and standards and 
other nonproject documents utilized for system design. The equipment specifications, the 
construction specifications, and the test and operating specifications shall specify the applicable 
revisions or revision date for all codes and standards and other nonproject documents referenced 
in the specification. 

When the requirements of this document are in conflict with documents referenced herein, 
with subsidiary documents, or with documents required by regulatoty agencies, the requirements 
of this document shall take precedence until such conflicts are resolved and the conflicting 
document/documents is/are changed in accordance with established procedures. 

References are numbered sequentially within each chapter, and a list of references occurs at 
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The Advanced Neutron Source will be a new world-class facility for research using hot, 
thermal, cold, and ultra-cold neutrons. The heart of the facility will be a 330-MW (fission), heavy- 
water cooled and heavy-water moderated reactor. The reactor will be housed in a central reactor 
building, with supporting equipment located in an adjoining reactor support building. An array of 
cold neutron guides will fan out into a large guide hall, housing about 30 neutron research 
stations. Appropriate office, laboratory, and shop facilities will be included to provide a complete 
facility for users. The A N S  is scheduled to begin operation at the Oak Ridge National Laboratory 
early in the next decade. 

This PDR document defines the plant-level requirements for the design, construction, and 
operation of ANS. It also defines and provides input to the individual System Design Description 
(SDD) documents. Together, this PDR document and the set of SDD documents will define and 
control the baseline configuration of A N S .  
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1. SOOPE 

1.1 INTRODUC;TION 

This Plant Design Requirements (PDR) document defines the plant-level requirements and 
goals' for the design, construction, and operation of the Advanced Neutron Source (ANS) .  This 
document also defmes and provides input into the individual System Design Description (SDD) 
documents. Together, the PDR document and the SDD documents define and control the 
baseline configuration of A N S .  

The top-level requirements specified in this PDR include those developed to meet the A N S  
user community needs as defined by the National Steering Committee for the Advanced Neutron 
Source (NSCANS); those defined in Department of Energy W E )  orders applicable to the 
design and construction of DOE-owned reactors; other federal and state agency regulations, 
standards, and guidelines; national d e s  and standards that are applicable to ANS; and those 
specific requirements identified in the design, safety, and environmental studies conducted as part 
of the ANS Project. The safety and environmental studies will be documented in the Freliminaxy 
Safety Analysis Report (PSAR), tbe Final Safety Analysis Report (FSAR), a Probabilistic Risk 
Assessment (PRA), the Environmental Report (ER), and the Environmental Impact Statement 

This PDR follows the format outlined in NE F 1-2T.' The project or anization and 

assurance pmgram is defined in the Quality Assurance (QA) Plan: and other assessments and 
supporting documents are described in the Systems Engineering Management Plan (SEW).' 

(EJS). 
management structure is defined in the Project Management Plan (PMP);  f the project quality 

12 PROJECTPURPOSE 

A N S  will meet the recognized national need for an intense, steady-state, broad-spectrum 
source of neutrons for research.5-1s ANS will provide the American scientific community with a 
crucial tool for crws-disciplinary neutron beam research ia physics, chemistry, biotechnology, 
pharmacology, medicine, and energy-related materials and structures. In addition, it will provide 
needed facilities for isotope production (including transuranic isotopes), materials irradiation 
testing, and analytical chemistry. The project prwides the means for the United States to regain 
the world leadership that it previously held in neutron-based research. 

The main scientific purpose for the ANS Project is expressed on pages 4 5 4 6  of the Mujor 
Facilities or Materials Research and Related D&c@hes, a report from the National Research 

United States. Its essential research requirements are a very high thermal neutron flux in a region 
large enough for beam-tube accessibility and one or more cryogenic moderators sized to produce 
cold neutrons (those with very low kinetic energy). The report also suggests that the facility 

Council.' f That report emphasizes the need for a world-class neutron scattering facility in the 

* 

%ky terms used in this document are defined in the List of Definitions. Only requirements 
and goah define and control the design configurations. 

1-1 
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include at least one large guide hall for cold neutron and thermal neutron research; a reactor hall 
for thermal neutron and high-energy (hot source) neutron research; a variety of advanced 
research instruments; and improved national facilities for isotope production, irradiation of 
materials, neutron activation analysis, and research in nuclear physics. The top-level research goals 
of the A N S  Project are listed in Table 1.2-1. 

Table 1.2-1. A N S  Project research goals 

To design and construct the world's highest-flux research reactor for neutron scattering 

- Provide 5-to-10 times the flux of the best existing facilities 

To provide isotope production facilities that are as good as, or better than, the HFIR 

To provide materials irradiation facilities that are as good as, or better than, the HFIR 

13 PROJECTSCOPE 

The A N S  Project includes all aspects of the design and construction of A N S  defined in the 
Field Budget Request project data sheet 94-ORNLKC(AF)-1'6 dated April 2, 1992. The project 
also includes (1) safety analyses and documentation to support funding requests and permitting; 
(2) environmental reports, assessments, and impact statements to support funding requests and 
permitting; and (3) research and development necessary to provide data for the safety analyses, 
environmental analyses, and design. All work elements within the project are defined by a work 
breakdown structure (WBS) (Fig. 1.3-1). 

The scope of the project has been defined through comprehensive interaction with all of the 
relevant scientific communities whose purposes may be served by ANS. Contacts have been 
fostered by widespread discussion and dissemination of information about the project at national 
and international professional society meetings, by journal articles, by seminars, by both broad- 
based and focused newsletters, by mailed questionnaires, and by direct personal contacts within 
the neutron research community. The NSCANS has served as a clearinghouse for the information 
garnered and has acted as a review body, both directly and via special subcommittees. 

The project will construct a neutron research laboratory based on a high-flux reactor. The 
reactor will also provide materials irradiation and transuranic isotope production capabilities that 
match or exceed the capabilities of the High Flux Isotope Reactor (HFXR). Facilities for 
radioisotope production and for analytical chemistry will be accommodated in the reflector. Safe 
operation of the reactor and efficient utilization of the experimental facilities will be provided by 
a suitable on-site infrastructure, appropriately interfaced with the facilities offered locally by the 
Oak Ridge Reservation (ORR) and by other DOE operations. 
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The line item funded portion of the A N S  Project shall be considered complete upon 
achievement of the experiment systems benchmark measurement commissioning phase defined 
belOW.2 

1.41 Neutron Source Intensity Verification 

The technical objectives defined in Sect. 2.1 of ref. 2 are to be met by construction of a 
neutron research laboratory based on a high-flux reactor that has a peak thermal flux in the 
reflector exceeding the value quoted in re€ 13 (1 x 10'' m-* s-') for similar, existing facilities by 
at least a factor of five (p- 13 of ref. 13). Verification of achieving this requirement shall be 
accomplished by an incident-source-brightness measurement performed at an appropriate thermal- 
neutron station of the ANS, eg., the T-4 station on the HB-3 thermal guide. The measurement 
shall be on a standard sample approved by the Neutron Diffraction Commission of the 
International Union of Crystall~graphy."~'~ 

lA2 Neutron Guide Transport Systems Veritication 

Neutron flux measurements will be accomplished at the beginning and end of each installed 
guide to provide verification that the neutron guide transport system's acceptance and 
transmission characteristics will exceed an effective reflectivity per bounce value of 0.95. These 
measurements will employ a standard, internationally accepted technique, e.g., foil activation. The 
beginning position is defined as an appropriate guide access point near the penetrations through 
the reactor biological shield or, if applicable, through the reactor building containment wall. The 
end position is defined as an appropriate guide acceSs point planned for installation of a scientific 
research instrument. 



1-4 
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2 DESIGNGOAIS 

As discussed in Chap. 1, research goals for A N S  were established with the research 
community that is to be served by the facility. Many of these goals were translated into design 
requirements during the initial design process because there was little likelihood that detailed 
design activities would meal that these requirements could not be met. Achieving some of these 
research goals, however, may preclude or limit the extent to which other goals are fully achieved. 
In addition, achieving required regulatory, safety, certification, and environmental mandates and 
requirements, and following required design and engineering standards, may further limit the 
extent to which all research goals can be fully achieved. Also important are project policies to 

1. achieve all research goals to the maximum extent possible and maintain visibility of the goals 
to the design team; 

2 keep the research community informed of design progress and involved, as an advisory body, 
in decisions involving the balancing of goals in order to achieve the best research facilities; 
and 

3. provide traceability of design features back to the research goals of the research community. 

Thus, the research emphasis of A N S  results in a need to expand the PDR beyond minimum 
design requirements. 

used the following strategy in developing this PDR 
To meet this need, while still controlling the design configuration, the A N S  Project team 

1. 

2. 

3. 

4. 

Any PDR objective that is not a design requirement in the traditional sense or according to 
the definitions included within the List of Definitions will be stated as a design goal. Design 
goals come from research goals, safety goals, or other sources. Design requirements come 
from research goals, regulatory requirements, standards, and DOE orders. 
During conceptual design, all design goals will be considered additional design requirements, 
and tbe achievement of them will be incorporated into the conceptual design and its 
associated cost estimate. 
If, at the conceptual design stage, a judgment is made and approved that a design goal is too 
ambitious (eg., exorbitant cost or design complexity), then this is indicated in the PDR by 
one of two methods. The first method, used primarily for top-level research goals, is to state 
what was achieved and why the complete goal was not achieved (see note d of Table 21-1 
for an example of this method). The second method is to place the design goal on P O D ] .  
Costs for partid achievement of goals, within practical b i t s ,  are included in the conceptual 
design cost estimate. 
Design goals not yet achieved and other items and issues on FOLD] d l  be resolived 
beginning in the advanced conceptual design through cost and design trade-off studies. 
During this time, a systematic transition will occur in the PDR from goals to requirements. 

2-1 
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The ANS will provide equipment and facilities for the following: 

1. 

2. 

3. 

4. 

hot, thermal, cold, very cold, and ultracold neutron beam stations, with optimized neutron 
beam delivery systems; 
state-of-the-art spectrometers for neutron scattering and nuclear and fundamental physics 
research; 
irradiation of structural materials and nuclear fuels foreseen by fission, fusion, and other 
materials irradiation research programs; and 
activation analysis and related materials analysis capabilities. 

Specific NSCANS goals for the implementation of the project’s research goals 
(Table 1.2-1) are given in Table 2.1-1. The NSCANS goals follow the recommendations of the 
A N S  user community as defined by NSCANS and others (see refs. 1-43). The A N S  conceptual 
design parameters that correspond to the NSCANS goals are also shown in Table 2.1-1 to 
facilitate an assessment of how well the goals have been achieved thus far by the design. 

that allows maximum flexibility in the arrangement and use of space and operational adjustments 
is an additional requirement to be met by facility design. 

The ability to adapt varied experimental facilities to changing future priorities by design 

22 PRODUciloN FACLllT GOAIS 

The ANS will provide production facilities for transuranium and other isotopes, as 
specified in Table 21-1. 

The source of neutrons (Le., the reactor) shall meet certain performance goals for neutron 
flux, neutron spectrum, and experimental space. Consideration will also be given to performance 
beyond these goals to maximize the research value of the A N S  by providing for optional research 
capability during initial plant design. If additional performance or facilities can be provided 
without significant penalties, they should be evaluated for incorporation into the plant design. If 
the impact is significant, the opportunity to retrofit such capability at a later date should be 
retained to the extent feasible. Table 2.1-1 lists the major flux and spectrum goals. 

and materials irradiation facilities (see Sects. 2.2, 2.1, respectively). Access shall be provided €or 
electrical leads and gas lines for the instrumented irradiation capsules. 

production facilities, materials analysis facilities (rabbit tubes), cold sources, cold neutron guides, 
and neutron beam tubes. 

inside the reflector vessel. 

Necessary space shall be available to accommodate and cool the transuranium production 

The reflector vessel shall accommodate the space and cooling requirements of the isotope 

As dictated by safety and neutronic requirements, the hot source can be placed outside or 
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Table 21-1. ANS c0w;eptual CI&~YI parameters 

A N S  
Parametefb NSCANS goals conceptual design 

Neutron scmering 

Hot neutrons 
Thermal flux at hot source 
Number of hot sources 
Number of hot beams 

Peak thermal flux in reflector 
Thermal: fast ratio 
Number of thermal tangential tubes 

Thermal neutrons 

Z l  
1 
2 

5-10 
280:l 

7 

1 
1 
2 

T 
17Q1 

7 
Cold neutrons 

Thermal flux at cold sources 2-4 4 
Number of cold sources 2 2 

Number of slant mld beams for scattering instruments 1 1 
Number of horizontal cold guides 14 14 

ficlear and fwrdamental physb 

Number of thermal through tubes 
Number of slant thermal beams 
Number of very cold beams 

Materials irradiation' 

Central irradiation facility 
Fast flux 
Fasethermal ratio 
Total number of positions 
Number of instrumented positions 
Damage rate [displacement per atom per year 

Nuclear heating rate (W/g in stainless steel) 
Axial flux gradient over 200 mm 
Available diameter (mm) 
Available length (mm) 

Reflector vessel facility 
Fast flux 
Fast:thermal ratio 
Number of instrumented positions 
Damage rate (dpaly in stainless steel) 
Nuclear heating rate (W/g in stainless steel) 
Axial flux gradient over U K )  mm 
Available diameter (mm) 
Available length (mm) 

( d w )  in stainless steel] 

1 
1 
2 

2 1.4 
L 1:2 
10 
2 
230 

20.5 
2 1:3 
28 
28 
s 15 

S W O  

248 
rm 

1 
1 
2 

20" 
291'  

10 
5 

fT-BW' 

570 
14% 
48 
500 

0.5 
1:19 
Y 

PDF2 
18 
16% 
48 w 
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Table 21-1 (continued) 

A N S  
Parametefb NSCANS goals conceptual design 

Isotope production 

Transuranium production 
Epithermal flux 
Epithermal:thermal ratio 
Allowable peak heat flux (MW/m2) 
Total annual production: 
33 @) 
2593  0%) 

Epithermal-hydraulic rabbit tube 
Epithermal flux 
Epithermakthermal ratio 
Allowable peak heat flux (MW/m2) 

Other isotope production facilities 
Thermal flux 
Number of reflector positions 

20.6 
2 1:4 

4 

1.5 
40 

flux peak position 
L 1:4 
1.75 

1 
2 4  

Number of thermal-hydraulic rabbit tubes 3 

Mat& ana@& 

Activation analysis pneumatic tubes 
40 u? rabbits in reflector 
2 a? rabbits in reflector 
Thermal flux at reflector rabbit positions 

Heating rate: 
Temperature in a 4O-cc high density 
polyethylene rabbit (“C) 

Rabbit tubes in light water pool 
Thermal flux at light water rabbit positions 

4 
1 

2 0.2 

I 1 2 0  

2 
20.04 

Prompt-gamma activation analysis cold neutron stations 
Low-background (multiple beam) guide system 1 

Neutron depth profiling 
Number of slant cold beams 
Gamma irradiation facility in spent-fuel pool 

1 
21 

1.4 
1:3 

P D F 3  

1.T 
60’ 

0.9 
4 

3 

1.V 
1:4.5’ 
1.75 

4 
1 

0.3 (tube 1) 
0.06 (tubes 2,3,4 

and 5)‘ 

P D P  

0.05; 0.02 
2 

1 

1 
1 

1 Positron production position 1 
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Table 21-1 (continued) 

A N S  
ParameteFb NSCANS goals conceptual design 

Notes: 

"Ail fluxes in units of mq2 s-l. 

'Neutron specua terms as used in this table are defined as follows: 
thermal s 0.625 eV 

Sowoes of neutrons for research are classified as follows: 
ultracold < 25peV 
5 meV thermal < 0.625eV 

0.625 eV 5 epithermal s 100 eV fast > 0.1 MeV 

25 peV < very cold c 0.1 meV 
0.625eV c hot c 1 eV 

0.1 meV c cold c 5 meV 

'End-of-cycle value. 

+The materials irradiation facilities are intended to replace irradiation facilities in the HFIR. 
A N S  can not meet all these goals since the simultaneous requirements of high fast:thennal flux-ratio, 
high-fast flux, and low heating rate are intrinsically incompatible with the physics of an 
undermoderated core (optimized for neutron scattering research goals). 

Values at r-160 mm and beginning-of-cycle. The fast flux increases during the fuel cycle. The 
fast:thmal ratio decreases to as low as 0.25:l with decreasing radius and increasing burnup. 

k t  available ratio in reflector vesseL 

%4ccess restricted by other facilities in the reflector vessel. Partially o f k t  by providing more 
insvumented positions than required in the central irradiation facility. 

'Length restricted by outer shutdown rods. 

'The production number quoted is a preliminary value obtained from a twodimensional neutronic 
analysis. Possible thermal limitations on pellet loadings have not been evaluated. 

% h e  at 250 rrmp above midplane at midpoint of cycle. 

"Optimized for lowest gamma heating, but will need to be located at a higher neutron flux level. 

To avoid the coolant's flashing to steam in the event of depressurization, the bulk coolant 
outlet temperature will be beiow the boiling point at atmospheric pressure. 

To minimize saiafety questions and technical risks, the reactor design shall be based, as far as 
possible, on known technology; in particular, the design should not rely on the inventian of new 
technology to meet the minimum quantitative design pais. This goal, and the performance 
requirements, lead to the design choices shown in Table 2.3-1. 

internal correspondence, in A N S  presentations, and through the proceedings of numerous 
Detailed technical justifications for these design choices are often documented within A N S  
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workshops conducted by the A N S  Project, and others, to address specific design hues. Many of 
the workshop documents are Oak Ridge National Laboratory ( O W )  internal reports that are 
maintained by the A N S  Project ofice but are not available for general distribution. A list of these 
documents and the documents themselves are available upon request by qualified individuals. 

Opendistribution references that provide traceability for design choices in Table 2.3-1 
include ORNL internal correspondence from C. D. West on the topic of traceable documentation 
of the A N S  core design and physical specifications,u an overview presentation by C. D. West 
during a 1991 A N S  Reactor Systems Workshop,” and an O W  letter from C. D. West to 
L C. Ianniello dealing with fuel enrichment.46 Additional references provide historical 
inf~rmation.’~-’l 

Table 23-1. Design choices for the ANS reactor 

TYPe 
Power level 

Coolant 

Reflector 

Fuel type 

Cold sources 

Cooling systems 

Coolant gap 

Plate thickness 

Compact undermoderated core in a reflector region 

1 3 3 0 - W  fission power in the core 

Heavy water 

Heavy water 

Highly enriched, aluminum-clad fuel formed into involute 
plates 

Two, with liquid deuterium moderator 

Maximum use of passive or inherent safety features 

21.25 mm 

21.25 mm 

2 4  USER AND SYSTEM SUPPORT 

The ANS facility will be capable of handling at least lo00 short-term (one day to two 
weeks) scientific visitors per year, as well as providing support for permanent on-site staff. The 
environment for short-term users of standard beam facilities will be as similar as possible to that 
found in the best research laboratories [such as the Institue h u e  Langevin (ILL)], including the 
availability of adequate in-house scientific and technical staff support. The facility’s design and 
operation shall also accommodate and promote cooperative interactions among research groups. 
To facilitate achieving this goal, the ANS plant will be designed and constructed with secure 
physical bamers between the beam research and related support areas and the reactor operations 
areas. Users will be processed at an on-site reception area and given access to the research area, 
inside of which passage between the different beam rooms, shops, and laboratories will be as free 
as possible, consistent with keeping radiation exposures as low as reasonably achievable (ALARA) 
and with maintaining normal laboratory security requirements. 

The A N S  facility, in context with facilities available at ORNL and other DOE sites at Oak 
Ridge, will provide the necessary offices, shops, facilities, and maintenance and storage areas to 
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support the operation of the reactor and research facilities. Ekisting facilities and labor pooh will 
be utilized to the greatest extent practical. The A N S  facility will be integrated into the site 
infrastructure of ORR, including roadways, utilities, and monitoring systems. Security and fire 
protection beyond that required on site by regulatory requirements will be provided by ORNL 
Laboratory Protection. Interfaces will be defined between on-site operations support facilities and 
other facilities on the DOE reservation. The spare parts and supplies inventory neiedea to support 
operation will be defined; the appropriate storage environment will be provided at existing 
facilities, if possible, or at the A N S  site, if necessary. 

An appropriate interface will be provided to existing handling and separation facilities at 
0- with particular reference to the transuranium facilities at the Radiochemical Engineering 
Development Center (REDC). Users will interface directly with reactor operations staff for 
research programs that involve interaction with the operation of the reactor or the handling of 
highly active materiais (such as materials irradiation, pneumatic rabbit tubes, or isotope 
production). 

Interfaces will be provided to reactor fuel storage and shipment facilities, covering receipt 
and storage of fresh fuel as well as shipment of spent fuel. Secure storage €or unirradiated fuel 
will be identified; responsibilities for protection of the fuel witi be assigned; and anticipated 
schedules for fuel handling will be established and integrated into the design of security systems at 
ANS. 

Experimental procedures, equipment, and technology h m  other similar research facilities, 
including HFIR and ILL, will be d to the maximum extent possible in the operation of ANS. 
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4.1 OVERALL SAFmr GOALS AND REQ- 

4.1.1 Licemab sty c i d s  

The A N S  is to be designed, built, and operated under DOE ownership and is therefore, 
under 10 CFR 50.11, not subject to the Nuclear Regulatory Commission (NRC) licensing process. 
However, DOE orders require DOE reactors to meet the standards, codes, and guides that are 
applied to comparable licensed facilities. Therefore, standards, codes, and guides applied to the 
ANS design shall include those by which NRC would judge ANS. 

or software is anticipated from a postulated NRC review-. However, business systems or 
administrative procedures from NRC, which apply to commercial power stations, need not be 
applied to ANS. 

Furthermore, no technical changes to the facility's structures, systems, equipment, hardware, 

Minimum actions to meet the project's requirements include: 

1. complying with DOES Orders on Mandatory Standards for New Reactors (see Appendix B, 
Tables B.l through €3.5 for a List of such standards); 

2 applying the "principle of comparability," which is found in DOE 5480.6, in selecting the 
standards referenced in this PDR. Comparable Facilities and designs include other research 
reactors throughout the world, new production reactor (NPR) designs, advanced commercial 
reactor designs sponsored by DOE, and design-requirements from the Electrical Power 
Research Institute (EPRI) for commercial power stations (see Appendix B, Table B.7 
through B3); and 

3. mmidering unique features of ANS design that may require application of more demanding 
standards than are applied to comparable facilities. Such features include neutron flux 
intensity, power density, coolant flow rate, and advanced experimental facilities. This 
consideration has impacted system and component classification and has resulted in 
Supplementary Design Criteria (SDC) (Table B.6). 

- 

4.12 Risk Iimitation 

ANS risk limitation goals are based on the NRC Policy Statement dated August 21, 1986,' 
and upon the similar draft DOE Nudear Safety Objectives Policy Sutemnt, dated February 15, 
1989.2 Those policies are directed at radiological risks associated with hypothetical severe 
accidents. Both short-term (prompt fatality) and long-term (latent fatality) risks are considered. 
Prompt fatality refers to an acute radiation dose of magnitude sufficient to cause death within a 
short period of time; latent fatality refers to an initially sublethal dose of radiation that may cause 
cancer, that in turn may cause death, perhaps years later. 

radiological accident risks must be a small fraction of the risks to which individuals are normally 
exposd. The limit for radiological accident risk is, therefore, set by comparison with other risks. 

The basic principle upon which both NRC and DOE policies are grounded is that 

4- 1 
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Prompt fatality risk is compared with normal nonnuclear accident risk; latent fatality risk is 
compared with the normal background rate of cancer in the general population. 

Two basically different populations must be considered: the off-site residents and the on-site 
workers and visitors. The risks attributable to nuclear accidents are allowed to cause only an 
insignificant increase in these pre-existing normal risks, as published by the U.S. Bureau of 
Census.3 The latent (cancer) fatality risk is treated the same for both groups; that is, the basis for 
comparison is the background cancer death rate within the general population (-2 x 
per person). The prompt fatality risk limitation for the off-site residents is compared with accident 
fatality risk prevalent in the general population (-4 x lo-' per year per person). For on-site 
workers and Visitors, the prompt fatality risk limitation is based on the average occupational death 
rate in the United States (-1 X lo-' per year per worker). The A N S  risk goals are expressed in 
Table 4.1-1. 

only after a detailed multistep process of calculations. It is possible to state simpler, more directly 
usable goals that, if met, ensure that the ultimate health risk limitation goals will be met. Toward 
this end, the following auxiliary goals are specified: 

per year 

The risk limitation goals are conceptually simple, but achievement of the goals can be verified 

1. 

2 

3. 

Coremelt risk The median probability of severe core damage or meltdown because of 
internal events should not exceed 1 x 
specified this goal for new production reactors. A major NRC risk study' of five 
representative existing power reactors has published core damage frequencies ranging from 8 
X 
plant. While not an inflexible limit, this goal shall be utilized to guide design decisions. 
Internal events are those initiated by equipment or operator failure. 
huge release risk The median probability of a large release should not exceed 1 x 
year, including both internal and external events. A large release is one that, considering 
reasonable emergency actions and realistic meteorological conditions, would be capable of 
causing prompt fatalities [i.e., exposure > 2 Sv (200 rem)] to workers outside the reactor 
containment or to the general public. This definition is consistent with that applied in 
NUREG-1 150: 
Merent safety charadens * tics A N S  safety-related systems (see Sect 4.7 for system 
classification requirements) will be designed with the maximum practicable degree of inherent 
or passive safety. The primary objective of passive cooling is to reduce dependence on 
operator actions and on active components. The capability to go into natural circulation 
cooling for decay heat removal shall be emphasized, and the dependence upon active 
components shall be minimized. The high priority on natural circulation decay heat removal 
extends to spent fuel cooling, reactor containment mling,  and containment or retention of 
fission products. 

per year. The DOE Safety Objectives PoZi# 

to 1 x lo-' per reactor year; 1 x lo-' should therefore be a reasonable goal for a new 

per 

4.13 Pressure Boundary Integrity 

The ANS primary-coolant pressure boundary shall be designed to minimize rupture 
probability. The reactor assembly and related systems shall be designed to maximize ability to 
withstand pressure-boundary ruptures. The following subgoals implement the general goal: 

1. The primary coolant system piping and associated leak detection instrumentation shall be 
designed and analyzed in accordance with the leak-before-break evaluation procedures as 
detailed in Sect. 3.6.3 of the Stundad Review Plan,' (NUREG-O800, as amended by the 
Federul Regher, Vol. 52, No. 167, 1987): 
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Tabk 4.1-1. RadidogicaI accident fEL1E goak far ANS 
~~ 

Risk Comparison basis Risk to average 
Population mode b r  goal individual 

Off-site residents within 1.6 km Prompt 0.1% of all normal 4 x 10-7/ycar 
(1 mile) of reservation" 
boundary 

On-site workers and visitors Prompt 0.1% of average 1 x W/year 
within 1.6 km (1 mile) of the 
ANS facility security fence' 

Off-site residents within 16 km Latent 0.1% of U.S. 2 x W6/year 
(10 miles) of the reservation 
boundary and on-site workers 
and guests 

accident risk 

U.S. occupational 
fatality risk 

average cancer 
death risk 

'Ibis refers to the property bcwndary of the DOE ORR. Tbe current preferred site for A N S  is in eastern 
Melton Valley, about 2 km from the southern boundary of ORR, which winds along Melton Hill Lake. 

'A stcurity fence will surround the A N S  facility to faciiitate control of access to the facility buildings and 
immtdiatc vicinity. Preck specification of the location of the security fence is not essential for this goal; tbE 
location of the fence will be set bv security coasiderations. 

2. With regard to a design-basis pipe break, the A N S  design shaU accommodate pipe break sizes 
up to the largest diameter of aU the piping that comprises the four individual heat exchanger 
bops [HOWf-'. Risk of pipe break exceeding the design basis is minimized by the 
provisions of items 1 and 3 of this subsection. 

3. The total mean probability of catastrophic rupture of the core pressure boundary tube 
(CPBT) or any primary-coolant pipe larger than the design-basis break (see item 2. above) 
shall be limited to c 5 X lo-' per year. Catastrophic rupture is defined as any failure that 
initiates or results in fuel melting. This goal ensures that the risk contribution from 
unprotected pressure boundary failure is a small fraction of the total fuel damage risk The 
current NRC screening criterion €or through-wall reactor vessel crack probability is 5 x IOd 
per reactor year.' The goal stated in this paragraph is significantly lower for A N S  because it 
deals with catastrophic failure, not just through-wall cracking. 

4.l.4 Defensesn - -Depth 

The A N S  reactor shall be designed in accordance with the defense-in-depth concept, in which 
succeeding layers of safety are built into the design and operations of the facility, and excessive 
reliance upon any one element is avoided. 

1. The reactor shall be designed and built so that it will, with a high degree of reliability, 
operate without failures that could lead to accidents. 
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2. 

3. 

4. 

Protection devices and systems shall be provided to ensure that anticipated transients and off- 
normal conditions will be detected and either arrested or accommodated safely. 
To provide additional margins of safety in the plant design in order to protect the public, the 
reactor shall be housed in a building capable of retaining radioactive nuclides that might be 
released in the event of a hypothetical severe fuel-damage accident. 
To ensure public safety in the event of failure of all other levels of defense-in-depth, on-site 
and off-site emergency procedures shall be maintained. The on-site plans and equipment shall 
support prompt and accurate accident assessment and protective action decision-making for 
workers on the reservation, transients on or near the reservation, and residents off the 
reservation. Off-site plans and equipment shall support a range of protective actions 
(including evacuation) and the prompt communication to residents, civil authorities, and the 
press of any needed protective actions. 

4.15 Respect for the Environment 

The ANS reactor or facility shall not have a net harmful effect on the environment, as 
determined by the EIS. A N S  systems Will be designed to prevent pollution at all levels, utilizing 
benign products and processes to ger: -rate fewer potential pollution problems in the first place. 
This will be one of the criteria applied during design reviews of all systems. 

4.1-6 Ensured Site Suitability 

The ANS reactor and containment shall be designed so that the emergency planning mnes 
for ANS are compatible with the existing ORNL planning zones: including the 3.22-km (2-mile) 
Immediate Notification Zone (INZ) radius. Additionally, the radiation exposure criteria for the 
exclusion area boundary (EAB) and low population zone (LPZ) specified in the NRC 10 CFR 
100, Reactor Site Criteria, must be satisfied. This requirement means that the A N S  design-basis 
site suitability source term (SSST) accident (a fuel-damage accident more severe than any credible 
accident) must not cause radiation exposures exceeding the limits specified by Table 4.1-2. The 
goals specified in Table 4.1-2 are to be used in eontainment design to provide additional margin 
for personnel evacuation and dose avoidance in the event of a severe accident. 

For calculations performed to assess compliance with the limits and goals of Table 4.1-2, an 
SSST has been formulated based on Regulatory Guide 1.4.9 The recommended conditions 
postulate that severe fuel damage occurs and that 100% of the noble gas fmion products, 25% of 
the iodine group nuclides, and 1% of all other fmion product nuclides escape from the fuel to 
the containment atmosphere. Some of these radionuclides may escape from the primary 
containment, which is assumed to leak at its design leak rate. The noble gas nuclides pass 
unattenuated through the containment air filtration, but the other fmion products are subject to 
removal by the absolute and charcoal filtration. Along with the fmion product transport 
assumptions, Regulatory Guide 1.4 prescribes sufficiently conservative atmospheric dispersion 
conditions (e.g., Pasquill Type F conditions with 1 1 4 s  wind speed for the first 8 h of the accident) 
that conditions more favorable ta dispersion (to lower off-site radiation exposures) would prevail 
more than 95% of the time. 

containment atmosphere is subject to debate. The prescription in Regulatory Guide 1.4 of a 25% 
iodine release exceeds what would be expected for an A N S  severe accident because of the large 
amount of water submersion employed in the A N S  design. Nevertheless, to ensure a solid site 

The fractional release of fission product nuclides, particularly iodine, from damaged fuel to 
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Radial Ekposure limits' [Sv (rem)] 
Zone distance T i e  

Thyroid Whole body 

Exclusion area loo0 m 
boundary 
requirement! 

Exclusion area loo0 m 
boundary goal 

Low population 2000 m 
zone requirement" 

Immediate 3220 m 
notification (2 miles) 
mne requirementd 

Immediate 2500 rn 
notification 
zone goaP 

2 b  

4 b  

Duration 
of release 

2 h  

24 h 

0.25 (25) 0.05 (5) 

0 . 3  (29 0.05 (5 )  

0.25 (25) 0.05 (5) 

0.05 (5) 0.01 (1) 

0.05 (5)  0.01 (1) 

- 
LMaximum dose calculated at radial distance noted. 

LGhosen to include the ANS Site but to exclude workem at other major sites (e.& HFIR and ORNL). 

'Chosen to lie entirety witbin ORR. Excludes aU of the general public except traasients. 

%otifjcaticm mne currently in use for ORR facilities (includes a limited number of private residences). 

'AlUS containment design g a l  to preclude the need for immediate notification at any private residence 
(Le.. inhabited location off ORRb 

suitability posture, it shall be demonstrated that the containment air treatment has efficiency 
adequate to control iodine releases to amptable levels, based on calculated severe accident off- 
site radiation exposures, even for the bounding case of 100% [HOLBf-2 escape of iodine fmion 
product from fuel to containment atmosphere. 

Criteria used to select the site shall include seismic response characteristics, wind charac- 
teristics, and flooding characteristics that are consistent with a design that meets the probability 
goals set out in this chapter for core damage and for reiease of radionuclides to the pubiic. 
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4 2  SAEETY DOCUMENTATION AND PROCEDURES 

4 2 1  SafetyAdyskReports 

Two major documents that must be approved in order for ANS to proceed from the 
conceptual design stage into construction and subsequent operation are the Safety Analysis 
Report (SAR) and the EIS. The S A R  demonstrates that worker and public radiological safety is 
not compromised by the proposed facility. Sufficient information shall be provided in the S A R  to 
enable a technically competent outside reviewer to verify independently that DOE and applicable 
NRC regulations, standards, and guides have been followed. Per DOE Order 5480.6,'' the ANS 
SARs will follow the format specified by NRC Regulatory Guide 1.70,11 as supplemented by 

The S A R  is written in three phases: the Conceptual SAR (CSAR), the PSAR, and the 
F'SAFL The amount of detail in each S A R  phase is consistent with the progress of the A N S  
design. The CSAR is written at about the same time as the Conceptual Design Report (CDR). 
Design detail in the CSAR will be consistent with that expected in the CDR. The PSAR is 
written during Title I design and is consistent, in degree of detail, with the PSAR utilized by the 
NRC to license nuclear power plants. The PSAR is submitted to DOE prior to the start of 
construction. The F'SAR is submitted late in the construction phase, prior to the start of 
operations. The information in the FSAR is very detailed because it incorporates the final design 
and some as-built construction information. 

The A N S  is a DOE reactor and, per 10 CFR 50.11, is not subject to the NRC licensing 
process. The primary responsibility for the review process for SARs lies with the DOE line 
management groups within the Office of Nuclear Energy (NE). Primary review is provided by 
safety review groups within DOE, such as the Office of Self Assessment within NE and the Office 
of Nuclear Safety, reporting directly to the OEce of the Secretary of Energy. 

NUREG-O~OO.~ 

4 2 2  National Ernironmental Policy Act procesS 

The National Environmental Policy Act (NEPA) process consists of several essential actions. 
The fust is publication of a notice of intent (NOI) to prepare an EIS in the Federal Regisrer. 
Publication of the NO1 formally begins the process. The NO1 invites comments and suggestions 
on the scope of the EIS, including environmental issues and alternatives, and gives notice of 
planned scoping meetings. DOE requires preparation of an EIS implementation plan that should 
be made available to the public as soon as practical after the conclusion of the ScOping period. 

Prior to the preparation of the draft EIS, an ER has been prepared by the A N S  Project. The 
ER is a document first developed for the NRC to facilitate preparation of an EIS in support of a 
nuclear power plant license. The ER is prepared by NRC license applicants following Regulatory 
Guide 4.2'* Data in the ER are also used by an independent organization preparing the EIS. 
Since the data needed to prepare the draft EIS are a subset of the requirements of Regulatory 
Guide 4.2, the ER for A N S  will be prepared in two phases. Phase I will include those data and 
analyses that are needed to prepare the EIS. Phase 11 will include the additional data and analyses 
called for by Regulatory Guide 4.2 

prepared by an independent organization under contract to DOE. 

(EPA), which publishes a notice of availability (NOA) in the Federal Regisrer. Publication of the 

Preparation of the draft EIS is the major effort of the NEPA process. The draft EIS will be 

When the draft EIS is complete, it is filed with the U.S. Environmental Protection Agency 
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NOA begins a comment period during which public hearings may be held. The final EIS is 
published after revisions in response to public comments. The final EIS is filed with EPA, and 
once again an NOA is published in the Fedeml &&fer. The EIS process ends with publication 
(in the Federul Regkfer) of a record of decision (ROD) no less than 30 days after publication of 
the f m l  EIS N O k  

In addition to the SARs and the NEPA process discussed above, A N S  wiiJ obtain all permits 
required under the Federal Facilities Agreement,I3 which includes discharge and emission permits 
required by the state and by the EPA. 

4 3  DOEORDEBS 

43.1 DOE Order 548a6, safety of Department-Owned Nuclear Reactors 

DOE Order 5480.6" provides the primary guidance on safety requirements for DQE-owned 
reactors, including construction of new DOFx~vned reactor facilities. The purpose of DOE 
5480.6 k to ensure that (1) the safety of each DOE-owned reactor is properly analyzed, 
evaluated, documented, and approved by DOE, and that (2) reactors are sited, designed, 
constructed, modified, operated, maintained, and decommissioned in a manner that gives adequate 
protection for public health and safety and that 411 be in accordance with uniform standards, 
guides, and codes that are consistent with those applied to comparable NRClicensed reactors. 

The A N S  will be classified as a Category A reactor (greater than 20-MW steadyatate). 
In Sect. &a, DOE 5480.6 directs that in the selection of the site for a new reactor, 

- 

10 CFR 100 shall be applied. This CFR (including Appendix A) shall be used to set the necessary 
site characteristics for ANS and shall be applied in establishing the seismic and geologic design 
bases for the design. The A N S  Project plans to consider differences between the A N S  research 
reactor and power reactors in determining the operating basis earthquake (ODE); however, all 
deviations from 10 CFR 100, Appendix A, shall be clearly noted and a g r d  to by the appropriate 
DOE regulatory groups. 

10 CFR 50, Appendix A,, sha11 be applied to all new construction of DOEswned reactor facilities; 
10 CFR 50, Appendix A, shall therefore be applied to the design of ANS as outlined in 
Table B.5, Appendix B of this PDR. 

In addition, it directs that all new SARs  shall follow NRC's guidelines on standard format and 
content. Some exceptions are given, but A N S  shall follow the provisions of Sect. &c of DOE 
5480.6. 

document meeting the requirements of 10 CFa 50.36. Such a technical specification document 
shall be prepared for A N S .  

Sect. 8.e provides considerable direction for operating personnel training and qualification. 
While not generally applicable to the design of ANS, these requirements will be followed in 
developing plans and procedures for operator training and certification. However, refereneed 
documents (e.g., the American Nuclear Society Standard ANSUANS 3.1,15 SeZection, 

In Sect. &b, DOE 5480.6 directs that the General Design Criteria (GDC) specifled in 

In Sect. 8.c, DOE 5480.6 directs that the requirements of DOE 5481.1B" shall be applied. 

In sect. Bd, DOE directs that each DOEswned reactor shall have a technical spe@ification 
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Qualification, and Tmining of Pemonnel for Nuclear Power Plants) refer to the use of a simulator 
for operator training. A simulator shall be included as part of the A N S  Project. 

with the design, operation, quality assurance, decommissioning, and responsibilities for DOE- 
owned reactors. 

Other sections of DOE 5480.6 apply to organizational and programmatic issues associated 

4 3 2  DOE Order 643o.lA, General Design Criteria 

DOE Order 643O.1Al6 provides mandatory requirements for the design of DOE facilities. It 
applies to any building acquisition or new facility that is classified as real property under DOE 
4300.1B.l’ As noxd under the General Requirements for Special Facilities (1300-1.1, Coverage), 
the criteria apply to nonreactor facilities. Reactors and their safety systems shall be sited and 
designed in accordance with DOE 5480.6. 

There are two key reasons to use DOE 6430.119 as well as DOE 5480.6 in the design of 
ANS. 

1. DOE 6430.1A provides detailed criteria for design and construction standards for most 
traditional engineering disciplines. Such criteria are not explicitly provided in DOE 5480.6 or 
in its referenced NRC standards. 

2 Many portions of the A N S  Project can be viewed as nonreactor facilities included in a 
reactor project and are not directly associated with the reactor and its safety systems. An 
example is the detritiation plant, which is likely to be a stand-alone facility located on the 
ANS site. Many of the laboratory, oftice, service, waste, and other facilities are also not 
directly related to the reactor or its associated safety systems. 

Therefore, the design of A N S  shall in general follow the design criteria given in DOE 
6430.1k Application of DOE 6430.1A at DOES ORR is governed by YEF-538, Muster Design 
Criteria.” When specific requirements for the design and classification of reactor and reactor 
safety systems are given in DOE 5480.6 or its referenced documents, DOE 5480.6 shall take 
precedence over DOE 6430. IA 

The A N S  safety classes and applicable industry d e s  are given in Sects. 4.7.4-4.7.9. A N S  
safety classes SC-1, SC-2, and SC-3 are intended to be equivalent to DOE SC-1 as defined in the 
DOE 6430.1A glossary. Also, A N S  nonreactor safety (NRS) classes are intended to be equivalent 
to DOE SC-2 and DOE SC-3. 

DOE 6430.14 Sect. 1300-3.2, recommends application of American Society of Mechanical 
Engineers (ASME) Sect. ID, Class 2, to all DOE safety class items, with the option of using 
other, more appropriate codes. The A N S  Project invokes this option, thereby meeting the intent 
of DOE 6430.1A while using standard industry practices for meeting regulatory requirements. In 
addition, the seismic and tornado categories and loadings defined in Sects. 4.7.6, 4.7.7, and 6.2.3 
meet both NRC and DOE 6430.14 Sect. 0111-99.0, requirements. 

the design of ANS and provide a range of guidance applicable to the A N S  Project. A list of key 
DOE orders relevant to the design of A N S  is provided in Table 4.3-1. A complete list of such 
DOE orders is provided in Appendix B, Table B.l. To complete the list of DOE required and 
recommended standards, Table €3.2 lists Oak Ridge Field Office Orders applicable to the A N S ,  
and Table B.3 lists standards required or referenced by DOE. 

The A N S  classifications and choices are consistent with DOE 6430.1k For example, 

Other DOE orders outline the health, safety, and environment programs that must be met in 
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Number Date Subiect 

AccidentsE mermncies 
DOE 5500.3, Change 1 

Accountability 
DOE 56333 
&maisah 
DOE 5481.1B 
DOE 5482.1B 

Desien Criteria 
DOE 6430.1A 

Environment 
DOE 5480.1B 

- DOE 5480.4 

DOE 5440.1C 

Oualitv Ass urance 
DOE 5700.6B 
Safeeuards and Security 
DOE 56322~4 

DOE 56326 

Safetv and Health 
DOE 5400.5 

DOE S480.5 
DOE 5480.6 
DOE 5480.7 
DOE 5480.11 

Waste Management 
DOE 5820.2A 

07-02-90 Reactor and Nomeactor Nuclear Facility Emer- 
gency Planning, Preparedness, and Response 
Program for DOE Operations 

02-03-88 Control and Accountability of Nuclear Materials 

09-23-86 
09-23-86 

Safety Analysis and Review System 
Environmental Protection, Safety, and Health 
Appraisal System 

04-06-89 General Design Criteria 

09-23-86 

05-15-84 

04-09-85 

Environmental Protection, Safety, and Health 
Protection Program for DOE Facilities 
Environmental Protection, Safety, and Health 
Standards 
Implementation of the National Environmental 
Policy Act 

09-23-86 Quality Assurance 

09-09-88 Physical Protection of Special Nuclear Material 
and Vital Equipment 

02-09-88 Physical Protection of DOE Property and 
Unclassified Facilities 

02-08-90 

09-23-86 Safety of Nuclear Facilities 
09-23-86 
11-16-87 Fie Protection 
07-20-89 

09-26-88 Radioactive Waste Management 

Radiation Protection of the Public and the En- 
vironment 

Safety of DOEawned Nuclear Reactors 

Radiation Protection for Occupational Workers 
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4.4 NRC REGULATIONS AND GUIDES 

4.4.1 10 CFR 50 

According to DOE Order 5480.6, the GDC given in Appendix A of 10 CFR 50 shall be 
applied to the design of ANS. Application of those GDC that address the design at a plant level 
is given in Table B.5 of Appendix B of this PDR. Application of those GDC that address the 
functions of specific systems is addressed in the appropriate SDD document. 

accordance with 10 CFR 50.36. Further guidance on technical specifications for research reactors 
is given in the American Nuclear Society Standard ANSUANS-15.1 (ANSI N378) 1990.” 

The ANS QA program shall meet the intent of 10 CFR 50, Appendix B, as outlined in 
Chap. 7 of this PDR. 

In addition to the specific paragraphs and appendices outlined above, all of 10 CFR 50 shall 
be reviewed for applicability to ANS. Paragraphs and appendices of 10 CFR 50 that address issues 
directed at power reactors, but which are also issues important to ANS, shall be followed in the 
design of ANS. Paragraphs and appendices of 10 CFR 50 for which application is directed by 
relevant DOE orders other than those described above shall be followed in the design of ANS. 
Those requirements that apply to A N S  at the overall plant level are defined in Table B.4 of 
Appendix B of this document. Those requirements that apply at the system level will be defined 
in the SDD documents or in documents referenced by the SDDs. Those requirements that are 
deemed not to apply to ANS will also be defined in the PDR (or referenced documents) or in the 
individual SDDs, along with the rationale for nonapplication. 

According to DOE Order 5480.6, a set of technical specifications will be prepared for A N S  in 

4.42 10 CFR 100 

Consistent with DOE Order 5480.6, the reactor site criteria outlined in 10 CF’R 100 shall be 
applied to the siting process used for ANS. The manner in which these criteria are applied shall 
be clearly outlined in the A N S  site selection report. 

Consistent with DOE Order 5480.6, the classifications for safe shutdown earthquake (SSE) 
and OBE shall be applied to ANS. Consideration of differences in the missions of power and 
research reactors may be taken into account in defining the rationale for designating an 
earthquake as OBE. Definitions of SSE and an appropriate equivalent to the OBE are referenced 
in sect. 6.2.3. 

4.43 principle of Comparability 

DOE 5480.6 directs that DOE-owned reactors be sited, designed, constructed, modified, 
operated, maintained, and decommissioned in accordance with uniform standards, guides, and 
codes that are consistent with those applied to comparable licensed reactors. This statement is 
referred to as the principle of comparability. To ensure that this principle is followed, all of 
10 CFR 50 shall be reviewed for applicability to ANS. 

In accordance with the principle of comparability established in DOE 5480.6, all other parts 
of Title 10 of the CF’R shall be reviewed for applicability to the design of ANS. A list of the key 
parts that may be applicable is given in Table 4.4-1. Standards applicable to the overall A N S  
facility shall be implemented in Appendix B of this PDR, and those applicable to an individual 
A N S  system shall be implemented in the relevant SDD. A detailed list of applicable parts of the 
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Title 10 CFR shall be prepared at the plant level and at the system level for each system. All 
parts of the Title 10 CFR considered fully applicable shall be indicated. All parts and paragraphs 
of the Title 10 CFR considered not applicable to ANS, or for which a modified approach toward 
the issue is proposed, shall be indicated; a rationale for the designation of not applicable or for 
the modified approach toward compliance shall be detailed. At a minimum, summary tables shall 
appear in the PDR and SDDs. A fully detailed report shall be provided as part of the S A R  or the 
associated documentation supporting the DOE certification to construct and operate A N S .  

4.4.4 N R C ~ b X y  Guides 

Regulatory guides are issued to describe methods acceptable to the NRC staff for 
implementing specific parts of the NRC regulations, to delineate techniques used by the staff in 
evaluating specific problems or postulated accidents, and to provide guidance to license applicants. 
A notice in each regulatory guide states that the guides are not substitutes for regulations and 
that compliance with them is not required. It also states that methods and solutions different from 
those set out in the guides will be acceptable to the NRC if they provide a basis for the relevant 
licensing action. 

Many of the regulatory guides address the specific implementation of the general design 
criteria given in 10 CFR 50, Appendix A Others address safety and natural phenomena-resistance 
classification systems, the format and content of safety and environmental reports, and a wide 
variety of topical issues (some of wide applicability and some very specific to a given reactor type). 

In accordance with the principle of comparability established in DOE 5480.6, all of the NRC 
regulatory guides shall be reviewed for applicability to the design of the A N S  reactor. A detailed 
list of applicable regulatory guides shali be prepared at the plant level and at the system level for 
each system. All fully applicable regulatory guides shall be indicated. All nonapplicable regulatory 
guides, or those for which a modified approach is proposed, shall be indicated, and a rationale for 
such a designation shall be detailed. At a minimum, summary tables appear in the PDR, Appendix 
B, and shall appear in the SDDs (possibly as an appendix). A fully detailed report shall be 
provided as part of the SAR or associated documentation supporting the certification of ANS. 
The draft Reference Document List for A N S B  sewed as a preliminary source for Appendix B of 
the PDR. 

The NRC Standad Review Plan for the Review of S a f e  lefcLIysis R e w s  for Nuclear Power 
PIants (Light rater Edition)' provides guidance to NRC staff reviewers in performing safety 
reviews of applications to construct or to operate light-water-reactor (LWR) nuclear p w e r  plants. 
"he principal purpose of the Stalzdard Review PZan (SRP) is to ensure the quality and uniformity 
of staff reviews and to present a well-defined base from which to evaluate proposed changes in 
the scope and requirements of reviews. It is also a purpose of the SRP to make information about 
regulatory matters widely available and to improve communication and understanding of the NRC 
staff review process by memben of the public and by the nuclear power industry. SRPs are not 
substitutes Eor regulatory guides or NRC regulations, and compliance with them is not required. 
However, SRPs do provide an indication of the contents of the SARs that the NRC reviews as 
part of its licensing process, Brunch Technical Pusitiom, published along with the SRPs, further 
amplify the expectations of specific NRC review branches as to the contents of the S A R s  
submitted with the license applications. 
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Table 4-41. NRC requirements applicable to ANS 

~ ~ ~ _ _  ~ ~~ ~ 

Requirement we DOE 5480.6 A N S  
mandate' compliance 

10 CFR 50, Domestic Licensing of Production Regulation General See not2  
and Utilization Facilities 

10 CFR 50.36, Technical Specifications Regulation Specific Comply 

10 CFR 50, Appendix A, General Design Regulation Specific See note' 
Criteria for Nuclear Power Plants 

10 CFR 100, Reactor Site Criteria Regulation Specific See noted 

10 CFR 20, Standards for Protection Against Regulation General See note" 
Radiation 

10 CFR 73, Physical Protection of Plants and Regulation General See note" 
Material 

Other parts of Title 10 Regulation General See noteb 

Regulatory Guides: Division I - 
Power Reactors 

Guides General See not2  

Guide specific Comply Regulatoty Guide 1.70, Standard Format and 
Content of Safety Analysis Reports for 
Nuclear Power Plants 

Regulatory Guides: Division I1 - 
Research and Test Reactors 

Guides General See noteb 

NRC rcquircments that are specifically mandated by DOE 5480.6 are designated as "specific." Other key 
requirements designated as 'general" are thosc that should be considered as applicable to comparable licensed facilities. 

'Applicability to the A N S  reector of all NRC requirements is to be determined as part of the technical work of the 
aMacptual design phase. Nonapplicability or cxccptions to NRC requhments will be justified in the CSAR. Eraptions 
pertinent to individual system will be listed in the SDDS. 

Tomplianoe with 10 CFR 50, Appendix A, Gcnual Design Critexia is required by DOE 5480.6; but specific aception 

'Compliance with 10 CFR 100 is intended, but accption to the 10 CFR 100, Appendix A, definition of OBE may be 

TIOE standards for radiation protection and PEWity will be reviewed for consistency with NRC regulations. In cases 

to selected criteria may be justified in the CSAR. 

jutified in the CSAR. 

where DOE standards fall short of rcquimments for comparable NRC-liansed facilities+ the A N S  Project tcam will 
recommend to DOE designs and operating pmcedurtp that m e t  the NRC requirements. 

Although the SRPs address LWRs and the licensing procedures used by NRC rather than by 
DOE, they do provide insight into the contents of the SARs that will be generated for ANS. They 
a h  provide insight into the design requirements for the overall ANS plant and for specific A N S  
systems and components. Thus, the SRP and the Branch Technical Positions provide a checklist of 
requirements and information to be generated for ANS. Cases in which the plans and positions 
are deemed not to be applicable to ANS or where modified approaches are proposed shall be 
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documented. The draft Reference Document Xist for A N S  is a preliminary source of such 
documentation. Appendix B, Table B.7, and Table B.8 provide additional guidance. 

4 5  SUPPLEMENTAL DESIGN QUTEEUA FOR ANS 

Supplemental Design Criteria (SDC) have been generated for A N S  because of particular 
features of its design. These SDCs are listed in Table B.6 of Appendix B. 

4.6 OTHER APPLICABLE REGULATIONS AND SfANDARDS 

Table B.9 of Appendix B provides a listing of NRC regulations and publications that are of 
potential interest to ANS. Table B.10 provides a listing of Energy Systems' policy procedures that 
appiy to the design, construction, and operation of ANS.  Table €3.11 lists standards and codes that 
are either required or recommended by these procedures. 

NRC bases its standards and reviews on a four-level quality group system. The following 
quality group definitions are based on 10 CFR 50.55a, as further amplified in Regulatory Guide 
1.26, Quality Group Classi@atiom and Sranihrds for Water-, Steam-, and Radioactive-Waste- 
Containing Components of Nwiear Power Plants (February 1976 draft)," with a minor 
modifcation (indicated in italics in item 3 below) to reflect the systems that compose the A N S  
reactor plant. 

4.7.1-1 Quality @roup A 

- 

Quality Group A includes components of the reactor coolant pressure boundary. Quality 
Group A components must meet the requirements for Class 1 components, as indicated in 
Sect. 

4-7-12 Quaiity Group B 

of the ASME Boiler and Pressm Vessel Code. 

Quality Gnwp B includes components that are not part of the reactor coolant pressure 
boundary but that are part of the following: 

I. systems or portions of systems important to saEety and designed for (a) emergency core 
cooling, (b) postaccident containment heat removal, or (c) postaccident fission product 
removal; 

2 systems or portions of systems important to safety and designed for (a) reactor shutdown or 
(b) residual heat removal; 

3. those portions of the secudary m h g  system extending from and including the secondary 
si& of the primary-heat archangers up to and including the outermost containment isolation 
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valves and connected piping up to and including the first valve (including a safety or relief 
valve) that is either normally closed or capable of automatic closure during all modes of 
normal reactor operation; and 

4. systems or portions of systems connected to the reactor-coolant pressure boundary and 
incapable of being isolated from the boundary during all modes of normal reactor operation. 
Such isolation is achieved by two valves, each of which is either normally closed or capable of 
automatic closure. 

Quality Group B components must meet the requirements for Class 2 components in 
Sect. III of the ASME Boiler and Pressure Vessel Code. 

4.7.13 Quality Group C 

Quality Group C includes watercontaining and radioactive-wasteantaining pressure vessels, 
heat exchangers, storage tanks, piping, pumps, and valves not part of the reactor-coolant pressure 
boundary or included in Quality Group B. Instead, they are part of the following. 

1. 

2. 

3. 

4. 

Cooling water systems or portions of systems important to safety and designed for 
(a) emergency core cooling, (b) postaccident containment heat removal, (c) postaccident 
containment atmosphere cleanup, or (d) residual heat removal from the reactor and from the 
spent-fuel storage pool (including primary- and secondary-cooling systems). Portions of these 
systems that are required for their safety functions and that (a) do not operate during any 
mode of normal reactor operations and that (b) cannot be tested adequately should be 
classified as Group B. 
Cooling-water and seal-water systems or portions of those systems important to safety and 
designed to aid the functioning of components and systems important to safety, such as 
reactor coolant pumps, diesels, and the control room. 
Systems or portions of systems that are connected to the reactor-coolant pressure boundary 
and that are capable of being isolated from that boundary during all modes of normal reactor 
operation. Such isolation is achieved by two valves, each of which is either normally closed or 
capable of automatic closure. 
Systems, other than radioactive waste-management systems, not covered by items within 
Quality Groups A, B, or C and containing or possibly containing radioactive material and 
whose postulated failure would result in conservatively calculated potential off-site doses 
exceeding 0.5 rem to the whole body or its equivalent to any part of the body. For those 
systems located in Seismic Category I structures, only single component failures need be 
assumed. (However, no credit for automatic isolation from other components in the system or 
for treatment of released material should be taken unless the isolation or treatment capability 
is designed to the appropriate seismic and quality group standards and can withstand loss of 
off-site power and a single failure of an active component.) 

Quality Group C components must meet the requirements for Class 3 components, as 
indicated in Sect. III of the ASME Boiler and Ressure Vessel Code. 
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4-7-1,4 Quality Gnwp D 

Quality Group D includes water-containing components that are not included in the reactor- 
coolant pressure boundary nor in Quality Groups B or C but that are part of systems or portions 
of systems that contain or may contain radioactive material, 

4.72 Almmcan * NucleatsoCietyS~fwNucleatSaf'Criteria 

The American Nuclear Society has prepared a set of American National Standards directed 
toward developiing a set of design requirements for nuclear and nonnuclear safety class items in 
terms of industry codes and standards for Categories of plant conditions. These standards go 
beyond such guidance as the NRC Quality Groups in an attempt to establish a consistent set of 
classifications and requirements for LWR nuclear p e r  plants. The American Nuclear Society 
standards are an attempt to be responsive to both the regulatory requirements of the NRC and to 
the design and technical requirements of industry d e s  and standards in a framework that allows 
the augmentation of criteria as additional standards are developed in the nuclear industry. The 
approach developed through these standards has gained a wide acceptance in the nuclear industry. 
The following sections adapt the classification systems proposed by the American Nuclear Society 
in ANSUANS-51.1-1983, Nuclear Safety Crireria for the Design of Stationary R e s h d  Water 
R e a m  plontc.," to the needs of the modest-pressure, low-temperature, hi&-power-density heavy- 
water reactor of A N S .  

4.73 Plantconditiom 

A wide range of normal, off-normal, and accident events shall be considered in the design of 
ANS. To ensure that appropriate acceptance criteria are applied to the complete spectrum of 
events from mild to severe and to aid in presenting the results of safety analyses, events are 
grouped into categories determined by expected frequency of occurrence. The system of event 
categories adopted by the A N S  Project is generally that outlined by A N S U M  51.1-1983. In 
place of the ANSUANS PC-1 through PC5 designators, A N S  has retained the use of the 
descriptive names for each of the categories: normal operations, anticipated events, unlikely 
events, and extremely unlikely events. As explained in the following sections, the frequency limits 
for each category are in accordance with the ANSUANS standard. Design-basis events that fit into 
each event category and the accompanying acceptance criteria for A N S  are given in Sect. 4.8. 

473.1 NormaloperstianS 

This category covers all scheduled plant operations and operational evolutions and is 
equivalent to the ANSUANS PC-1 category. There is no specific frequency limit, but these events 
are expected to occuf numerous times each year. Acceptance criteria for normal operations are 
posed to maintain the reactor safety-related parameters within proven ranges for long-term 
operat ions. 

4,732 Anticipated Events 

This category combines ANSUANS categories PC-2 and PC-3 for all purposes except the 
ALARA analysis (see Sect. 4.8.1.3). Off-normal events and accidents with estimated mean 
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frequencies greater than 0.01 per year are included. The purpose of the anticipated-events 
category is equivalent to that of the current anticipated-operational-occurrences (AOOs) class of 
events defined in Appendix A of 10 CFR 50, General Design C&eh fur Nuclear Power Plants. 
The frequency range for these events goes down to 
frequency of events that may be expected to occur one or more times during the life of the plant. 

The acceptance criteria for thermal-hydraulic and mechanical performance of the reactor fuel 
and other critical in-reactor components are devised to ensure that there is no damage and that 
there is no structural weakening or degradation of capacity to retain radioactivity. That is, the fuel 
and other critical components must remain fully within the design envelope as defined by the 
facility technical specifications. After anticipated events resolved by reactor shutdown, a 
subsequent restart (after appropriate administrative approvals and after any necessary xenon decay 
period) and continued safe operation would be possible. 

per year, which corresponds to the 

4.733 Unlikely Events 

This category corresponds to ANSUANS category PC-4 and includes events having the 
following characteristics: 

1. Selected according to PRA methods, complemented by traditional engineering judgment, and 
including internal events with estimated mean frequency less than 10-2/year, but more than 
io-' per year. 

2 Including a comprehensive selection of external events (see Sect. 4.8.2 for a minimum list of 
such events). 

3. Subjected to single failure criteria and other NRC-licensing conservatism (no credit for 
nonsafety-grade equipment). Events within this category would require conservative analysis 
as presently done for LWRs. 

The acceptance criteria for fuel performance have the objective of ensuring that no 
significant fuel damage occurs as a result of any unlikely event. Extensive inspections, assessments, 
and probable replacement of the reactor core would be necessary prior to restart following an 
unlikely event. 

4.73.4 l3remely Unlikely Events 

This category of events, the same as ANSUANS 51.1, Category PC-5, will be used by 
designers in establishing design bases, especially those related to the reactor containment. The 
events in this category will be selected PRAS complemented by engineering's best judgment. This 
approach is consistent with guidance provided in NRC Safety Goal and Severe Accident 
Policies,B which encourage the use of PRA methods to supplement engineering judgment and 
deterministic (nonmechanistic) analyses.% Specifically, extremely unlikely events would include 
internal events with estimated mean frequency less than 
lower cut-off of per year. Fuel damage associated with events in the extremely unlikely 
category shall, to the extent practicable, be minimized by design, as guided by the A N S  fuel 
damage and large release goals (see Sect. 4.1.2). 

per year, but greater than a nominal 



4- 17 Rev. 4 
5/11192 

4.735 ~ - D e S i g n - B a &  Acr;idents 

In order to ensure that ANS has an adequate degree of in-depth defense against severe 
accidents, a specific group of severe accidents has been defined: the beyond-design-basis accidents 
(BDBAs). BDBAs are conservatively hypothesized accidents that bound the consequences of any 
of the design-basis events (i-e., extremely unlikely events that may result in fuel damage). By 
definition, the frequency range for BDBAs is below the 104/year cut-off for extremely unlikely 
events; and, because of the large degree of conservatism empbyed in formulating the 3DBAs, 
their expected frequency is well below the lO?year threshold The primaxy use of the BDBAs Wiii 
be for bestestimate severe-accident analyses (1) to guide the development of mitigative design 
features to prevent uncontrolled release of radioactivity and (2) to allow the assessment of safety 
margins against severe accidents. Appendix C describes the ANS 3DBAs and outlines bow they 
were derived. 

ANSUANS-51.1 provides guidelines relevant to the use of the various event categories, and 
the A N S  Project intends to follow these guidelines. For example, the guidelines for assessing the 
bestestimate frequency of o c c u r r e n ~  of single events in combination with single failures or 
coincident occurrences are specified. These guidelines for event combination are especially helpful 
when complete and detailed PRA results are not yet available. Of course, the ANS Project 
reserves the prerogative to deviate from the 51.1 event combination and single failure d e s  when 
detailed PRA calculations based on the ANS Conceptual Design Report become available. 

4.7.4 Mkty Ckdicahm for Systems, StnWma, and Components AfEkcting Reactor safety 

Equipment that is necessary to accomplish a reactor safety function shall be assigned to one 
of three reactor safety classes, as identified in Table 4.7-1. These classifications correspond to the 
recommendations of ANSUANS-51.1-1983, modified to account for the differences between A N S  
and a pressurized LWR. Because of the small core, the high-power density, and the high coolant- 
flow rates of ANS, systems or portions of systems that maintain core geometry or provide core 
support and whose failure could initiate a core disruptive accident are assigned to SC-1. 

Table 4.7-1, ChssZicatiom of components afkting resctor safety 

Class Definition 

1. sc-1 Those systems or portions of systems that satisfy one or both of the 
following: 

comprise part of the reactor coolant pressure boundary, except as 
noted under SC-2, below, or 

maintain core geometry or provide core support and whose failure 
could initiate a core disruptive accident.* 
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Table 4.7-1 (continued) 

am Definition 

2 sc-2 

3. sc-3 

Those systems or portions of systems not in SC-1 that satisfy one or more 
of the following: 

are part of reactor coolant pressure boundary but are excluded from 
SC-1 by 10 CFR 50.55a(c); 

0 are connected to the reactor coolant pressure boundary and are not 
capable of being isolated from the boundary by two valves, each of 
which is normally closed or capable of automatic closure; 

0 are required to maintain an adequate reactor coolant inventory 
following a reactor coolant boundary leak;' 

0 are part of or an extension of the reactor containment boundary;. 

are required for emergency core cooling, postaccident containment heat 
removal, or postaccident fiiion product removai; 

0 are required for reactor shutdown or residual heat removal; 

are required to remove residual heat from the reactor core or from the 
spent fuel storage and whose single failure following any plant 
condition constitutes a loss-of-safety function; or 

0 are not normally operating or cannot be tested adequately during 
normal power operation. 

Those systems or portions of systems not in SC-1 or SC-2 that satis@ one 
or more of the following: 

0 are secondary coolant systems that are required for emergency 
core cooling, for postaccident containment heat removal, for 
postaccident containment atmosphere cleanup, or for removal 
of residual heat from the reactor core or from spent fuel 
storage; 

0 are cooling water systems and seals that are required for functioning of 
reactor safety-related components and systems whose failure could 
result in the loss-of-safety function (e.g., loss of umling to components 
that require cooling for accomplishing their safety function); 
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Table 4.7-1 (continued) 

aasj Definition 

are connected to the reactor coolant pressure boundary and are 
capable of being isolated from that boundary during all modes of 
normal operation by two valves, each of which is either normally closed 
or capable of automatic closure; or 

are systems whose failure could result in release to the environment of 
radioactivity and that would result in calculated potential exposures at 
the site boundary in excess of 5 mSv (0.5 rem) whole body (or its 
equivalent). 

*This additional delinition is not included in the NRC Quality Group defined ia Regulatory Guide 1.26. 

The reactor safety classifications shown in Table 4.7-1 are compatible with the NRC Quality 
Groups defined in Sect. 4.7.1. SC-1 includes all components in Quality Group A. SC-2 includes all 
components in Quality Group B. SC-3 includes all components in Quality Group C. Items in 
Quality Group D do not directly affect reactor safety and are covered in the following section. 

their reactor safety function shafi be classified 1E. In addition, electrical components of any 
system shall be classified 1E if they are essential to emergency reactor shutdown, containment 
isolation, reactor core cooling, and containment and reactor heat removal, or are otherwise 
essential in preventing significant release of radioactive material into the environment. Pressure- 
retaining portions of electrical systems may be classified as SC-1, SC-2, or SC-3, as explained in 
Sects. 4.7.8 and 4.7.9. 

Detailed lists of the safety classifications of all components that are important to reactor 
safety shall be included in the SDD that covers the design of the individual component. When a 
single item of equipment, or a portion thereof, provides two or more functions of different 
classes, it shall be classified to the more stringent class. 

4.75 Safety C l i s Z c a k  for 

Electrical components of systems necessary €or SC-1, SG2, and SC-3 systems to accomplish 

S- and Components Not Affecting Redldw 
safety 

Systems and components not affecting reactor safety shall be classified as nomeactor safety 
classes NS-4 through NRS-0, as shown in Table 4.7-2. A N S  classes NRS-4 through NRS-0 
include all systems, components, and structures not in reactor safety classes SC-1, SC-2, or SC-3. 
Items in NRC Quality Group D are included in the NRS-3 class. This notation corresponds to the 
nonnuclear safety class of ANSUANS-51.1.-1983. 

The five nomeactor safety classes shown in Table 4.7-2 are presented and discussed as hazard 
categories in UCRL,-1S910,zs which defines categories one through four, and the Lawrence 
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Livermore National Laboratory (LLNL) draft report Technical Basis, Supporting Information, and 
Strategy for Development and Implementation of DOE Policy for Natural Phenomena 
which introduces category zero. UCRL15910 supplements DOE 6430.1A by providing details of 
hazard categories and by providing requirements for seismic, wind, and flood design considerations 
and calculations. These categories apply to both existing and new DOE facilities and provide a 
graded approach to the requirements of DOE 6430.1A based upon function and performance 
requirements. Most ANS nonreactor safety components, systems, and structures will be classified 
as NRS-3, NRS-2, NRS-1, or NRS-0. 

the SDD that covers the design of the individual system or component. NRS systems, 
components, and structures needed for purposes of plant investment protection shall be classified 
as NRS-1 or higher. Additional guidance concerning application of N R S  classes can be obtained 
from the report Hazani Screening Application Guide,n and from an A N S  Project Letter 
addressing this issue.= 

The classification of systems and components not affecting reactor safety shall be identified in 

Table 4.7-2 Classificatioos of systems, structures, and components not af€ecting reactor safety 

Class UCRL- 159 10 Proposed performance UCXL,-15910 
hazard categov categories from LLNL draft performance goals' 

r epod  

N R S - 4  High hazard 4 

NRS-3 Moderate hazard 3 

NRS-2 Important or low 2 

NRS-1 General use 1 

NRS-O 0 

hazard 

1 x 10-5 

1 x 10-4 

5 x 10-4 

1 x 10-3 

NJA 

'%ategory 5, Reactor Facilities, is included in reactor safety classes SC-1 through SC-3 of Table 4.7-1. Category 5 
components are beyond the scope of UCRL-15910. 

'Technical Basis, Su-g Infomarion, and Strat* fw Developmenl and Implementation of DOE Policy for Nahval 
PhenomeM H d ,  UCRL.-ID-l#242, h e n c e  Livermore Natl, Lab., September 1991. 

cGoals for facility performance during natural phenomena hazards have been selected and expressed in UcRG15910 as 
the annual probability of nrceedig a particular level of damage. This allowed level of damage depends on the facility 
characteristics. For example, the performance goal for general-use facilities allows greater damage than that allowed for 
high-hazard facilities 

4.7.6 seismic c k l d i c a  - tions 

Seismic Category I includes all A N S  structures, systems, and components whose function is 
important to reactor safety. This classification includes all systems and components classified as 
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SG1, SG2, or SC-3 and all structures whose integrity is necessary to allow these systems to 
perform their safety function in the event of severe earthquakes. Seismic Category I-Lt is a subset 
of the Seismic Category 1. This classification includes those NRS systems, components, and 
structures that must retain limited structural integrity because their failure could jeopardize to an 
unacceptable extent the achievement of a safety function or because they form an interface 
between Seismic Category I and nonseismic category plant features. The limited structural 
integrity requirements associated with these plant features are either position retention (remain in 
place) called 1-LB or pressure boundary and position retention called 1-LA Detailed design and 
qualification requirements for Seismic Categury I-L will be developed in Category A references to 
Sec. 623. The classification of Seismic Category I and Seismic Category I-L structures, systems, 
and components is to confonn with the requirements of NRC Regulatory Guide 1.29,29 Seismic 
Design Classif?cation, Subsects. 1 and 2 respectivefy, and NRC Regulatory Guide 1.143, Design 
Guidance for Radioactive Waste Management Systems, Subsect. C5.Jo Seismic Category I 
structures, systems, and components shall be designed to remain functional during an SSE 
(referenced in Sect. 6.23) without loss of capability to perform their safety function. Seismic 
Category I-L structures, systems, and components shall be designed to ensure continued 
functionality of Category I system components, and structures during an SSE. Seismic Category I 
structures, system, and components shall also be capable of withstanding the effects of the OBE 
(referenced in Sect. 6.23) and remaining functional [lWDj'-3. Seismic Category I systems and 
components shall not be located within Seismic Category I-L buildings unless it can be 
demonstrated that these Seismic Category I systems will remain functional for SSE and OBE 
events. - 

4-7*62 seismic category 11 

Seismic Category II includes those structures, systems, and components that are not included 
in either Seismic Category I or I-L but that are essential to maintaining support of normal 
operations or preventing the release of hazardous materials. For their designated hazard 
classification, Seismic Category 11 structures, systems, and components shall fulfill the 
requirements of DOE 6430.1A and UcRt15910. 

4.7.7 Tornarb0 and Wind aassitieatiol3s 

4-7-7-1 Wiod Chtqpry I 

Wind Category I includes all A N S  structures, systems, and components whose function is 
important to reactor safety. This classification includes all systems and components classified as 
SC-1, SC-2, or SC3, and all structures whose integrity is necessary to allow these systems to 
perform their safety function in the event of severe winds. Wind Category I-L, a subset of the 
Wind Category I definition, includes all structures, systems, and components that are not in a 
reactor safety class but that require analysis to ensure continued functioning of Wind Category I 
components. This classification indudes those N R S  systems, components, and structures whose 
failure could prevent the functioning of any Wind Category I system, component, or structure. 
The classification of Wind Category I and Wind Category I-L structures, systems, and 
components is to conform with the requirements of NRC Regulatory Guide 1.117:' Tovnado 
De- C&mjjcation. Wind Category 1 structures, systems, and components shall be designed to 
remain functional during a design basis tornado (DBT) (referenced in Sect. 6.23) without losing 

- 
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the capability to perform their safety function. Wind Category I-L structures, system, and 
components shall be designed to ensure continued functionality of Category I systems, 
components, and structures during a DBT. Analysis of tornado wind shall include the effect of 
translational and rotational wind velocity, including internal pressure changes associated with 
tornado winds for both Category I and I-L structures, system, and components during a DBT. 

Wind- or tomado-generated missiles shall not prevent the functioning of Wind Category I 
structures, systems, or components, either directly or indirectly. Wind Category I structures, 
systems, and components shall be evaluated for the DBT missile spectrum. Wind Category I-L 
structures, systems, and components shall be evaluated for the controlling load case of either the 
missile spectrum associated with their NRS classification or the Category I DBT missile spectrum. 
A Wind-Category-I-af€ected structure, system, or component may be protected from the failure of 
the Wind Category I-L structure, system, or component in lieu of designing Wind Category I-L 
structures, systems, and components for the controlling missiles. 

4.7.72 Wind Categ~ry IX 

Wind Category II includes those structures, y tems,  and components that are not included in 
either Wind Category I or Wind Category I-L but that are essential to maintaining support of 
normal operations or to preventing the release of hazardous materials. Wind Category ll 
structures, systems, and components shall fulfill the requirements of DOE M30.1A and 
UCRL-15910 for their designated hazard classification. 

4.7.8 Code and Industry Classiications of Systems and Components 

ASME Sect. 111, Class 1, shall be applied to all pressure vessels, piping, supports, pumps, and 
valves classified as SC-1 components. ASME Sect. 111, Class CS, shall be applied to all core 
support components classified as SC-1 components. This code classification includes the structure 
or parts of a structure that are designed to provide direct support or restraint of the core within 
the CPBT. 

containment), piping, supports, pumps, and valves classified as SC-2 components. ASME Sect. III, 
Class MC, shall be applied to the metal primary containment vessel. The containment system 
includes the containment vessel; all penetration assemblies (such as electrical) or appurtenances 
attached to the containment vessel; and all piping, pumps, and valves attached to the containment 
v-1 or to penetration assemblies out to and including any valves required to isolate the system 
and provide a pressure boundary for the containment function. 

ASME Sect. III, Class 3, shall be applied to all pressure vessels, piping, and valves classified 
as SG3 components. 

ASME Sect. VIII shall be applied to all pressure vessels (as defined by the ASME Code) 
classified as NRS components. ANSI B31.1 (power plant piping); ANSI B31.3 (chemical plant 
piping); or ANSI B31.5 (refrigeration piping), as indicated in the SDD for that system, shall be 
applied to all piping systems classified as NRS-3. Codes and standards applicable to atmospheric 
storage tanks, 0-103 kPa(g) (0-15 psig) storage tanks, and supports are shown in Table 4.7-3 with 
their classification. 

Institute of Electrical and Electronic Engineers (IEEE) Class lE, as defined in IEEE 
Standard 308-1980,32 shall be applied to electrical power systems necessary to allow SC-1, SC-2, 
and SC-3 components and systems to accomplish their safety function. The electrical portions of 

ASME Sect. III, Class 2, shall be applied to all pressure vessels (except primary 
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components and systems classified as Class IE shall, as a minimum, comply with the applicable 
requirements of EEE Standards 308 and 603.= 

shall verify the correctness of their classifications and shall augment or develop their own 
requirements, with appropriate justification, in preparing the SDD. PDR, Sect. 6.2, provides 
additional global design requirements for fluid system components, mechanical equipment and 
their supprts, and structural systems. 

These code and industry classifications are to be used in design as a minimum. The designers 

4.7-9 corrr=iatiOn of Safety, Quaiity GTOU~, and Industry Cladicatiom 

A correlation of the reactor and nonreactor safety classifications, NRC quality groups, seismic 
and wind classifications, and key industry standards is given in Table 4.7-3. With regard to the 
pressureretaining boundary of Safety class SC-2, ASME Sect. III, Class MC design rules shall be 
applied to the metallic primary containment vessel where it is not adjacent $0 and connected with 
reinforced concrete that serves as a strength element for the containment design. Where the 
containment vessel is adjacent to and connected with reinforced concrete that serves as a strength 
element for containment loads, the design rules of ASME Sect. III, Division 2, apply. For ANS, it 
was necessary to expand the ANSI/ANS format to include the complete range of A N S  NRS 
classes and to define requirements for electrical components more precisely. This expansion of 
requirements is presented in Table 4.7-4, which considers both pressure boundary requnrements 
and electrical requirements of these components. The ANS QA levels that shall be applied to the 
safety classes of Table 4.7-3 are given in Chap. 7. 

4.8 DESiGN-BASIS EVETTiS AND ACCEPTANCE 

Design-basis events (DBEs) provide a wide envelope of conditions and occurrences that are 
to be used in design of structures, systems, and components to ensure that the reactor can 
respond safely to any reasonable foreseeable circumstance. Design-basis events are chosen based 
on regulatory requirements (primariiy 10 CFR So, Appendix A, and Regulatory Guide 1.70) and 
on experience with power reactors and with high power research and test reactors. Design-basis 
events are posed in such a manner as to maximize demands on safety-related systems, structures, 
and components. 

design-basis event is judged, and Sect. 4.8.2 lists the design-basis events. 

4.8.1 Design-Baeis Events Acceptame Criteria/Limits 

Section 4.8.1 gives the acceptance criteria by which the performance of the reactor in each 

Acceptance criteria relating to fuel integrity, coolant-pressure boundary integrity, and 
radiation release from containment are necessary to address adequately the impact of tbe design- 
basis accidents. These mas represent the three major barriers of defense against the uncontrolled 
release of radioactivity. The integrity of the fuel itself prevents the escape of radioactivity, 
especially fission products, from fuel to coolant and is the primary barrier. The primaryalant  
pressure boundary prevents radioactivity released to the coolant from escaping into the 
containment building and is the second barrier. The containment buildings and related engineered 



Table 4.7-3. Correlation of reactor and nomeactor dety classifications and industry coder 

NRC DOE Pressure 
Safety quality performance Seismic Wind retaining Electrical 
class group* catego$ categorf categoryd boundary“ equipmend 

Reactor safety 

sc-1 A 5 I 

sc-2 B 5 I 

I ASME 111-1 or CS Class 1E 

I ASME 111-2 or MC Class 1E 

sc-3 C 5 I I ASME 111-3 Class 1E 

Nonreactor safety 

NRS-4 4 I1 or I-L I1 or I-L ASME 111-3 Clu- lE 

NRS-3 D 3 I1 or I-L I1 or I-L ASME VIIUANSI B31.1 Non-Class-1E 

NRS-2 2 I1 or I-L I1 or I-L Commercial Non-Class-1E 

e NRS-1 1 I1 or I-L I1 or I-L Commercial Non-Class-1E 

NRS-0 0 None or I-L None or I-L Commercial None or I-L P 
t4 

’see NRC Regulatory Guide 1.26 for a discussion of quality groups. Correlations betwttn safety classes and quality grwp arc included in this column only wkre 
there is a high degree of correspondence. The entries demonstrate that all NRC quality group are included in the A N S  classifications. Huwcvcr, some items in 
Quality Group D may be classified in NRS classes other than NRS-3. 

See DOE 6430.1A, UCRL-15910, and other supporting documentation for DOE 6430.1A. 
‘Definitions of the SSE and OBE arc in 10 CFR, Part 100, Appendix 4 and in NRC RG 1.29. Sot Category A reference for Sect. 6.23 of this PDR for a 

description of the SSE 294 m/s2 (0.3g) and OBE 098 m/s2 (0.lg) [HOfQP’ earthquakes applied to SC-1 through SC-3. Site-specific data, to be justified in the ANS 
PSAR, @des the basiis for selecting 0.98 m/s2 (0.lg) for the OBE Maximum accelerations for DBJ3 for the ANS NRS categories shall be taken from UCRG15910. 
Values selected from review of UCRL-15910 at the time of this PDR revision were NRS4,294 m/sz (0.3g); NRS-3, 1.86 m/sz (0.19g); NRS-2, 1.86 
NRS-I, 1.47 m/sz (0.15g); and NRS-O, none. Based upon siteapcific information, lower values may be justified in the ANS PSAR. seismic Category I-L applies to any 
NRS structuns, systems, or components whm failure during a seismic cvent could damage safety class components. Specifically, in any mode of failure, NRS 
components that do not perform a nuclear safety function shall not cause loss of safety function of SC-1, -2, or -3 equipment. This objective shall be accomplished (1) 
by designing this equipment so that its probability of failure is acceptably law, (2) by designing to Seismic Category I SSE requirements as delineated in Regulatory 
Guide 1.29, Subsect. 2, or (3) by using the methods of American NaIiod  Stundad Physical h t t i O n  for S’rems and Conyonem h p t a n l  to Sufefy, ANSUANS- 
58.3 1977,M to prevent its failure from affecting any SC-1, -2, or -3 equipment. 

(0.1%); 



Table 4.7-3 (continued) 

%e NRC Regulatory Guide 1.76’.’ in connection with tornados for reactor safety classes SGl through SC-3. Maximum tomado amllor wind values fix the ANS 
NRS cIasses shall be taken from UCRL-15910. Values selected from review of UCRL15910 at the time of ths  PDR rtvisiOn were NRS-4,245 lunm (152 mph); 
NRS-3, 182 kmlh (113 mph); NRS-2,113 km/b (70 mphX NRS-1, 113 kmlh (70 mph); and NRS-O, none. Luwer values may &e justifmi in the A N S  WAR based upon 
sitegpecific infomation. 

Wind categories I and I-L [DBT = 579 kmm (360 rnph)] [?fi9L.Dr appty to any NRS structure, system, or component whaw failure in the event of a DBT a d d  
cause losr of safety function. A lower, aite-apecitic DBT of 418 km/h (260 mph) and aasaoCiated missiles may be justified in the ANS PSAR. 

’See W. 6.2 of tha document. 
4his column refers to the electricsl portion of electrical, instrumentation, and amttol equipment. For details mu!ming design criteria fot pressure-retaining 

boundaries and electrical portions, see Taw 4.7-4. 
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Table 4.74. Electrical equipment classification 

For the pressure retaining boundary component 

0 If it meets criteria for SC-1, SC-2, OR SC-3, then design to applicable ASME code and 
qualify to applicable DBE/DBT." 

If it meets criteria for NRS-3 OR NRS4, then design to applicable ASME code and 
qualify to DBE/DBT used for the system in which the equipment is installed. 

0 If it meets criteria for NRS-1 OR NRS-2, then use commercially available components 
and qualify to NRS-2 DBE/DBT requirements.' 

If it meets criteria for NRS-O, then use commercially available pressure boundary 
components. No natural phenomena qualification is required. 

For the ekxtrk& instrumentation, or control component 

0 If the control function meets criteria for SC-1, SC-2, SC-3, or NRS-4 ,  then design and 
qualify component for Class 1E requirements. 

If the control function meets criteria for NRS-1, NRS-2; or NRS-3, then design and 
qualify component to NRS-3 requirements.' 

0 If the control function meets criteria for NRS-O, then design and qualify to performance 
requirements only. No natural phenomena qualification is required. 

Seismic and Wind Category I-L equipment will be designed to mitigate the threat on a 
C a s e - b y a  basis. 

0 Control functions to be considered are those that prevent undesirable control actions as 
well as cause protective action 

Tbesc requirements are referenced in Table 4.7-3 and in Sen 6.23. 

safety features (e.g., isolation valves, water cells, and air-fitration units) comprise the third barrier 
against uncontrolled release of radioactivity into the environment. 

"be acceptance criteria are more stringent for the more frequent event categories, with 
those for normal operation being the most stringent. This graduated scale of acceptance criteria 
has the effect of concentrating design attention where it will yield the greatest risk reduction. 
Table 4.8-1 summarizes the acceptance criteria to be applied to ANS design-basis accidents, and 
the following subsections explain the corresponding bases. 
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Table 481. ANS event categories and acceptance criteria 

ca%FY Fuel integrity" Coolant-pressure Radiation exposures at 

Normal Operation No boiling A (Normal) 40 CFR 61, Subpart H 

10 CFR SO, Appendix I 

limits boundary limitsb ORR boundarf 

('liuear) 
Fuel temp. 

difference across 
<4oooc; temp. (-1 
A1203 C 119°C 

Anticipated No CfFF B W P 4  (a) Appendix I if 
(>O.Ol/year) frequency > O,l/year 

Fuel temp. 
c450"c [HOrnf-S; 
temp. frequency < lO-'tyr. 
difference across 
A1203 < 119°C 

(b) 10 CFR 20 if 

Unrestricted area limit 

Unlikely No CHF C (Emergency) 10% of 10 CFJR 100 
(io-'< frequency IHOLOr.6d limits 
< W2/year) 

Extremely Unlikely Not applicable D (Faulted) 20% of 10 CFlR 100 

< 10-4har) 

Fuel temp 
<52S"C [.OLD]& 

frequency limits= 

See Sen 4.8.1.1 for detailed explanation of the fuel integrity firnitatha 
'In addition to not exceeding the stress limitations of the ASME Code, structures and components must be ab& to 

The ORR boundary refers to the 
V b a e  limits will be replaced by spen6c transient calculatiins based cm fuel mod& 
set also Table 4.1-2 6w exposure limitation goals and requirements referenced to locations other than the ORR 

perfwm their required safety-related functions during design-basis events. 
border of the ORR. 

boundaty. 

Acceptance criteria for fuel performance are based on four determining phenomena: 
swelling, corrosion, structural response, and cooling. The required level of proof for CaIculations 
to determine compiiance with acceptance criteria must be at least equivalent to a n o n e x d a n c e  
probability of 95% at a confidence level of 95% (see Sect. 4.4 of NUREG-BI&OO). 

Fission gas produced within the fuel will be retained without signiEcant swelling if fuel 
temperature throughout the fuel cycle is limited to W C .  Therefore, maximum fuel temperature 
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must be limited to 400°C during normal operation. Temperature excursions above 400°C are 
allowable if the durations and magnitudes of the excursions are limited so as to prevent 
unacceptable swelling. For anticipated events, a maximum temperature of 450°C is acceptable if 
the time above 400°C is limited to less than 8% days (half of a complete irradiation cycle) 
[HOLDP'. Unacceptable swelling will not occur for unlikely events if the fuel centerline 
temperature does not exceed 525°C and the duration of the event does not e x d  1800 s 
[HOZDf4. In any case full temperature will not exceed the 582°C solidus temperature of the 
A1-6061 cladding. 

fueled reactors. A primary concern €or A N S  is spallation of the oxide layer. The acceptance 
criterion that prevents oxide spallation% is that the computed temperature difference across the 
oxide layer must not exceed 119°C. Spallation is of concern because it would lead to accelerated 
corrosion and possible threat to cladding integrity and because uneven cooling after spallation 
could lead to uneven temperature profiles and possible uneven fuel plate thermal buckling. The 
119°C limit is applicable to normal operation and anticipated events. Applicability to unlikely 
events is PD]' - ' .  

Limiting the structural deflection of the fuel plates is essential because sufficient plate-to- 
plate separation is critical in maintaining adequate coolant flow past all parts of active fuel. 
Thermal expansion and change in mechanical-strength properties with temperature are primary 
agents of structural deflection, and the fuel plates will also respond to pressure and flow forces. 
Structural deflection during any design-basis event shall not be sufficient to cause violation of the 
other applicable acceptance criteria discussed in this section. The need for additional acceptance 
criteria related directly to fuel plate structural deflection is WD]"'. 

surface of the fuel cladding and the coolant. For normal operations, boiling is undesirable and is 
prevented by limiting the heat flux to below the incipient boiling level (IBL) at the most 
unfavorable point in the core. While the prevention of boiling is a positive and desirable design 
goal, it is not critical to safety during transient events. Indeed, a small amount of void generation 
is possible and acceptable during anticipated events and probable during unlikely events. To 
ensure that this void generation does not lead to steam blanketing at any point and to 
subsequent fuel damage, the heat flux shall be limited to below the critical heat flux (CHF) at the 
most unfavorable point in the core. In accordance with the acceptance criteria in Sect. 4.4 of the 
~tundanri Review Plan: the CHF limit for anticipated events is expressed as foIlows: 

Corrosion of the aluminum cladding by conversion to A203 is known to w u r  in aluminum- 

The acceptance criteria for fuel cooling pertain to the mode of heat transfer between the 

Throughout the core, heat flux at all points shall remain below that for critical heat flux (per 
the Gambill-Weatherhead" or other acceptable CHF correlation), and heat flux over all hot 
streaks shall remain below that for parallel channel-flow instabilities (per CostaB or other 
acceptable flow excursion correlation). For statistical evaluations of this limit during the most 
severe anticipated event, the more restrictive of the following statistical limits shall be met: 
minimum 95% nonexceedance probability at 95% confidence level or minimum 99.9% 
n o n e x d a n c e  probability at 50% confidence level. 
The CHF limitation is also important for unlikely events. NRC GDC 35 (see Table B.5 in 
Appendix B) requires that cladding metal-water reaction be limited to negligiile amounts and 
that fuel and cladding damage that could interfere with continued effective core cooling be 
prevented. 



4-29 
. 

Rev. 4 
5/11/92 

481.2 Pressure Boundaq and Structural Inkgrity 

Acceptance criteria for the mechanical performance of pressure boundary and structural 
elements are specified by the appropriate ASME Code limitations for normal operations (SeMce 
b e l  A), anticipated events (!Senice Level B, upset cqnditbn), unlikely events (Service Level C, 
emergency condition), or extremely unlikely events (%nice Lese1 D, faulted condition). To 
ensure compliance with standard practice for ASME pressure vessel analysis, consideration shall 
be given to inclusion into the next highest category some events at the top of any frequency 
categoq. A very important overall criterion related to structural integrity is that safety-related 
components be capable of accomplishing their required safety-retated functions in any design-basis 
event, Analyses of the mechanical response: of safety-related components and structures shall 
always apply this very important acceptance criterion. 

Combination of loads from certain design-basis events shall be considered in order to comply 
with standard ASME practice. For example, the SSE must be considered in conjunction with 
certain events. For a detailed discussion of the prescribed method of combining loads to compare 
witb stress allowables, see the Category A reference to Sect. 6.2.3. 

The thermal response during DBEs is a very significant consideration for components and 
structures that are within the intense radiation fzlds emanating from the reactor core. For 
example, cooling is of especial importance for components such as the CPBT and the control 
rods It is essential that these components retain their structural integrity so that the core, control 
elements, and pressure boundary maintain their geometry and integrity. The acceptance criteria 
for the cooling of structures and components parallel the cooling criteria for the fuek no boiIing 
under normal conditions, no CHF for anticipated events, and very limited CHF for unlikely 
events. The stress evaluations for ASME-Code-based design of components shafl carefully 
consider temperature transients that would be experienced during DBB. 

4A13 RadiaticMDoseIimits 

I 

Radioactivity releases under normal conditions and under frequently occurring off-normal 
events shall be maintained ALARA, per 10 CFR 50, Appendix I, “Numerical Guides for Design 
Objectives and Limiting Conditions for Operation To Meet the Criterion ‘As Low As Is 
Reasonably Achievable’ for Radioactive Material in Light-Water-cooled Nuclear Power Reactor 
Effluents.” Under the ALARA principle, release limits are below the 0.25 mSv (25 mrem) per 
year limit imposed by 40 CFR 61, Subpart H. ANSUANS 51.1 subdivides the anticipated event 
category in order to distinguish between those events that occur frequently enough to be 
considered under the ALARA guidelines and those that occur rarely enough to be considered 
under other limits. As provided by ANSVANS 51.1, two subcategories are used for consequences 
of potential radioactivity releases associated with anticipated events. Events expected to occur at a 
frequency greater than O.l/year are a n a m  in accordance with the ALARA principle. The 
analysis of events expected to occur less frequently than O.l/year but more than O.Ol&ear is 
acceptable if the ORR site boundary exposure is below the limit specified in 10 CFR If0 for 
unrestricted areas [currently 5 mSv (0.5 rem) dose equivalent]. 

O.Ol&ear are based on 10 CFR 100, “Reactor Site Criteria.” 

operating personnel exposures as a result of design-basis events. 

The site boundary radiation dose limits for accidents estimated to occur less frequently than 

Atso see Sect. 6.2.5, “Radiation Protection Criteria,” which includes requirements for 
- 
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4.8.2 Desii-BasisEvents 

Table 4.8-2 lists the design-basis events that are applicable to ANS. The events are grouped 
by initiating-ewent cause or consequence and are classified as normal, anticipated, unlikely, or 
extremely unlikely events in accordance with the ANS 51.1-1983 classification scheme as outlined 
and discussed in Sect. 4.7.3 of this PDR. 

The grouping of events into frequency categories is based on regulatory requirements as well 
as on available data from research and tests concerning power reactors. Data sources expressed in 
the ANS event category grouping include PRA studies conducted €or ANS, HFIR Level I PRA, 
and applicable power reactor experience. The NRC GDC 10 CFR 50, Appendix A), provides a 
regulatory basis for classifying as anticipated any event that is initiated by a single failure of 
equipment or single operator error. Specifically, the GDC defdtion of anticipated operational 
occurrences mandates that loss of power to all main primarycoolant pump motofs and the loss of 
all off-site power be classed as anticipated. Also GDC 25 requires that any event involving a 
single malfunction of the reactivity control systems must meet the acceptance criteria for 
anticipated events. The purpose of these dictates is that the reactor shall suffer no ill effect from 
any single failure. In Table 4.8-2, this philosophy has been applied to any event involving a well- 
defined single failure, such as the unintended closure of any one valve or the stoppage or failure 
of any one pump. 

Table 4.8-2 is intended to be a compact, comprehensive listing of all the design-basis events 
that affect more than one plant system. The technical definition of each event is provided in 
Appendix C. Single failures that have to be considered with each event are also addressed in 
Appendix C. 

A fifth event category, test conditions, is included to document the special plant-level test 
conditions specified for the reactor at predetermined but infrequent intervals in accordance with 
ASME Code rules or other requirements. The plant shall be designed to accommodate these test 
conditions. 
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Fuel loading 
Approach to criticality 
Start-up to low power 
Start-up to fill power 
Controlled shutdown to low power 
Fast runback 
Scram 
Fuel unloading 

Primary-coolant system hydrostatic pressure test 
Secondary-molant v t e m  hydrostatic pressure test 
Reflector-coolant system hydrostatic pressure test 
Containment building pressure-leak tests 

Integrated 
llvPeA 
Type 
TYpeC 

Reactor natural circulation cooling test (primary- 
and secondaxy-cwling systems) 

Negative reactivity (REN) 

partial or full 
Single mntrol-element insertion or drop, 

Spurious actuation of one shutdown system 
Liquid poison injection [HOLZlP’ 
Light-water injection into reflector vessel 

Positive reactivity (REP) 
S W a f e t y  withdrawal at normal speed from 

S W a f e t y  withdrawal at normal speed from 

All-rod withdrawal 

start-up or low-powr conditions 

wpower 

N- 1 
N-2 
N-3 
N-4 
N-5 
N-6 
N-7 
N-8 

Test 

T-1 
T-2 
T-3 

T-41 
T-4A 
T-4B 
T-QC 
T-5 

Anticipated 

Anticipated 
P L Y b 3  
Unlikely 

Anticipated 

Anticipated 

Unlikely 

REN-1 

€EN-2 
REN-3 
REN-4 

REP-I 

REP-;! 

REP-3 
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Table 4.8-2 (continued) 

Rapid expulsion of a single rod 
(may be precluded by design) 

Single beam-tube flooding Anticipated 
Maximum credible cold-source failure Unlikely 
Multiple beam-tube flooding Extremely unlikely 
Light-water injection via pressurizer pumps Unlikely 
Light-water slug enters core following start of 

H,O-contaminated spare loop Extremely unlikely 
(may be prevented by design) 

Luss of coolant pressure control (LOPC) 

Pressure decrease 
One letdown valve goes fully opent 
All letdown valves go fully open 
Pressurizer pump shutdown 
Overpressure relief valve fails to open 

Anticipated 
Anticipated 
Anticipated 
Unlikely 

Pressure increase 
One letdown valve goes closedt Anticipated 
All letdown valves go closed Anticipated 
Inadvertent start of one or more pressurizer Anticipated 

Pressurizer (charging) pump overspeed Anticipated 
(charging) pumps 

(only possible if variable speed 
pump or speed-reduction coupling used) 

Inadvertent start of one or more primary-molant pumps Anticipated 
Failure of core bypass flow restrictor Unlikely 
Inadvertent start of one primary coolant pump during Unlikely 

refueling 

h or reduction of primary coolant flow 

Loss of forced flow 
Single pump shutdown followed by loop transfer 
All pumps coastdown to pony motor flow 
Single pump shaft break or seizure 
All pumps coastdown to natural circulation flow 

Anticipated 
Anticipated 
Unlikely 

Extremely unlikely (all pony motors fail) 

Identification 
number 

REP4 

REP-5 
REP4 
REP-7 
REP8 

REP-9 

LOPC-1 
LOPC-2 
LOPC-3 
LoPC-4 

LOPC-5 
LoPC-6 
LQPC-7 

LOPC-8 

f1-1 
f1-2 
m-3 

LoF- 1 
10f-2 
10f-3 

10f-4 
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Table48-2 (continued) 

E-t 

Loss of flow path 
Single isolation valve closed 
Flow strainer in one loop blocked 
Two isolation valves closed 

(Multiple isolation valve closure prevented 
by interlock) 

Anticipated L6F-5 
Unlikely LOF-6 
Extremely unlikely LOF-7 

Main pumps shutdown 
One reflector coolant loop isolated 

Core flaw blockage (CB) 

Foreign object in coolant 
Experiment or transuranic target structural failure 
Core inlet strainer structural failure 
Major Gore inlet flow blockage 
Blockage of CPBT cooling passage 
Blockage of inner control rod cooling passage 

~ f ~ ~ t  invellwq 

See loss-of-coolant accidents, below 

Lass of heat sink (IDHS) 

Loss of one normal heat sinkt 
Loss of all normal heat sinks outside con.dnmen. 

Ims-of-ht pD ContrOI (ACID) 

High pD (loss of DNO, addition) 
Low pD (excessive DN03 addition) 

IA6s of primary coolant (Lot) 

Sizes: 
Small (Depressurization not sufficient to cause 

immediate scram) 

Anticipated LOW-1 
Anticipated mRF-2 

Anticipated CB-1 
Unli keiy CB-2 
Unlikely CB-3 

Unlikely CB-5 
Unlikely a-6 

Extremely Unlikely CB-4 

Anticipated LOIHS-1 
Unlikely mHS-2 

Anticipated AC’ID-I 
Anticipated ACID-2 

Anticipated SBLOC-i 
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Table 48-2 (continued) 

Fnequency Identification 
Event mteeorv* number 

Medium (Rapid depressurization to below scram Unlikely MBLOC-i 
set point, but pressure adequate for ac 
motor operation of one primary- 
coolant pump) 

ambient pressure) 
Large (Immediate depressurization to Extremely unlikely 

Locations: 
Small, medium, and large leaks and breaks to be 
examined in variety of possible locations, including: 

Reactor to reflector coolant (CPBT) 
Reactor to reactor pool 
Reactor to water cell 
Reactor to limited-volume air cell 
Reactor to elevated air cell 
Reactor main heat exchanger tube break 
Reactor emergency heat exchanger tube break 
Reactor to subpile room 
Leak from accumulator gas space 

Lass of reflector coolant O R C )  

Sizes: 
Small (Size insufficient to cause immediate Anticipated 

degradation of safety-related reflector 
cooling or moderator functions) 

cooling or moderator functions) 
Large (immediate degradation of reflector Unlikely 

Locations: 
Small and large leaks and breaks to be examined 
in variety of possible locations, including: 

Reflector beam-tube break 
Reflector to reactor pool 
Reflector to wateriair cell 
Reflector auxiliary heat exchanger tube break 

LOC-1 
LOC-2 
LOC-3 
LOC-4 
LOG5 
LOC-6 
LOG7 
LOC-8 
LOC-9 

SBLORC-i 

LBLORC-i 

LORC-1 
LORC-2 
LORC-3 
LORC-4 
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Sizes: 
Small (insflkient to cause immediate Anticipated 

Large (immediate degradation of secondary Unlikely 
degradation of secondary cooling) 

-ling) 

LOCationS: 
Small and large breaks to be examined in a variety 
of possible locations, including: 

Reactor support building 
Pipe chase 
Basin, pump section 
Basin, discharge 
Reactor building 

SWLOSC-i 

Ll3LOSC-i 

LQSC-1 
Losc-2 
Losc-3 
Losc-4 
Losc-5 

Coolant off-gas as a result of primary- Anticipated NCG- 1 

Failure of gascooled irradiation experiment Anticipated NCG-2 
Accumulator excess gas supply Unlikely NCG-3 

coolant depressurization 

Events with failure ofscram system, anticipated transient without scram (A"rws) 

Anticipated event with failure of primary scram system 
REP4 reactivity insertion with failure of primary 

Unlikely 
Unlikely 

scram system 

Spent fuel element dropped in D,O 
Fresh fuel element criticality in D,O 

Extremely unlikely 
Extremely unlikely 

Spent fuel element dropped inside containment mD145 
Spent fuel element dropped outside containment m3wM 
Lass of spent-fuel cooling p ~ ~ 4 - 7  

Fuel element stuck P D P  

A'HWS-1 
AWS-2 

FHA-1 
FHA-2 
FHA-3 
m-4 
FfIA-5 
m-6 

- .... 
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Table 4.8-2 (continued) 

Event 

h s s  of electrical power (LOEP) 

Loss of all off-site power 
Station blackout 
Loss of all non-1E power 

Cold source (CS) 
Loss of Gooling 
Pressure boundary fracture 
Internal D,-air oxidation 
Leakage of D, to containment atmosphere 

(possible combustion) 

Hot source (HS) 
Loss-of-temperature control 
Pressure-boundary fracture 

Pinhole leak 
Pinhole leak with waterlogging 
Major perforation 
Structural failure, target, or mounting hardware 
Loading error (manufacturing, not detected 

Transuranic targets (TRU) 

before operation) 
Material irradiation (IRR) 

Inadequate cooling 
Loss of primaryaperiment containment boundary 

Loss of experiment containment primary- and 

Major structural failure 

integrity 

secondary-boundary integrity 

Radiation release from components (RR) 

Anticipated LOEP-1 
Unlikely LOEP-2 
Unlikely LOEP-3 

Anticipated CS-1 
Unlikely CS-2 
Extremely unlikely CS-3 

Unlikely CS-4 

Anticipated HS-1 
Unlikely HS-2 

Anticipated mu-1 
Unlikely m u - 2  
Unlikely mu3 
Unlikely TRU-4 
Extremely unlikely TRU-5 

Anticipated IRR-1 

Anticipated IRR-2 

Unlikely IRR-3 

Unlikely IRR-4 

Radioactivity contained in normal liquid or gaseous-process waste streams, not associated with 
severe fueldamage accidents, shall be assumed to be released as a result of subsystem or 
component failure. Component and subsystem failures considered shall include but not be 
limited to the following: 
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Frequencg Idatifkatioa 
Event -tegory. number 

Radioactive waste system component failure, Unlikely RR-1 

Radioactive waste system component failure, Unlikely RR-2 
liquid release 

gaseous release 

tritium and D,O release 
Beam- or guide-tube rupture, resulting io Extremely unlikely RFl-3 

Fuel damage events (FD) 

1% localized fuel damage 
1 0 %  fuel damage 

Fires 
Equipment generated missiles 

- Flooding 
Pools 
Water Celts 
Secondary coolant 

Heavy object drop 

Tornado 
Seismic 

OBE 
SSE 

Hoods 
HFIR or transuranic facility accidents 

Unlikely FD-1 
Extremely unlikely F1c1-2 

Anticipated 
Unlikely/ 
Extremely unlikely 
Unlikely 
Unlikely 

%e anticipated category indudes events or mishaps at frequency greater tban lO-*Eyear. Unlike& includes accidents 
of frequency between lO-'/Year and 10-z/year, and extremely unlikely inducks accidents of frequency betwwo 104&ear 
and lO-l/yCar. 

' These nonlimitmg events are included for anarysiS to show that the plant control system is capable of controlling 
plant parameters in such a mannw: that the reactor does not mam as a result of the event and continues to operate at 
full power or s o m ~  reduced power after the event. 





Rev. 4 
5/11/92 

1. U.S. Nuclear Regulatory Commission, "Safety Goals for the Operations of Nuclear Power 
Plants,"Fed. &gist. 51, (162), Aug. 21, 1986. 

2 Policy Statement on Nuclear Safety Objectives for Department of Energy Facilities, US. 
Department of Energy, rev. draft, F&. 15,1989. 

3. Static.fical Ahtmct of the United Stafes-1990, US. Department of Commerce, Bureau of the 
ceasus. 

4. M. L. Ernst, Reactor Risk Reference Document, Vol. I, NUREG-1150, February 1987. 

5. Sfandad Review PIan for the Review of Safety AnaZysis Reports for Nuclear Power FIants, 
MuREG-O800, June 1987. 

6. US. Fed Regist. 52 No. 167, Friday, August 28, Notices, p. 32627. 

7. Fonnat and Content of Plant-Specific RessuriZed mermal Shock Safety Ana&& Reports for 
RessUried Water Reactors, Regulatory Guide 1.154 @raft), January 19%. 

8. J. D. Bolling et al., Comprehensive Emergency Management Plan (CEMP), Y-JA346, Martin 
Marietta Energy Systems, Inc., Oak Ridge Y-12 Plant, Dec. 31,1989. 

9. Assumpriorss Used for Evaluating the Potential Radiological Consequences of a Loss of Coolant 
Accident for Pressurized Water Reactm, U.S. Atomic Energy Commission, Regulatory Guide 
1.4, Rev. 2, June 1974. 

10. U.S. Department of Energy, Order 5480.6, Safely and Depatanent of Enwgy-owned Reacton, 
September 1986. 

11. US. Nuclear Regulatory Commission, Regulatory Guide 1.70, Standad Format a d  Content 
of Safei), Analysis R e w s  for Nuclear Power Plants, November 1978 

12. U.S. Nuclear Regulatory Commission, Regulatory Guide 4.2, Pteparat;Otr of Envirsnmental 
R e m  for Nuclear Power Plants, July 1976. 

13. Federal Facilities Agreement for the Oak Ridge Reservation, 910124.0001.PYB, October 
1991. 

14. U.S. Department of Energy, Order 5481.1B, Safety AnaZysk and Review System, k p t .  23, 
1986. 

15. American Nuclear Society Standard ANSUANS 3.1, Selection, Qualification, and Training of 
Personnel for Nuclear Power Plants, 1987. 

4-39 



4-40 Rev. 4 
5/11/92 

16. U.S. Department of Energy, Order 6430.14 General Design Criteria, April 1989. 

17. U.S. Department of Energy, Order 4300.1B, Real Property Management, 1991. 

18. N. D. Johnson, Martin Marietta Energy Systems, Inc. to Engineering Design Distribution, 
memorandum on Master Design Criteria, Y/EF-538/Rb, April 30, 1991, dated May 14, 1991. 

19. American Nuclear Society Standard ANSVANS 15.1 (ANSI N378), Development of Technical 
Specifications for Research Reactors, 1990. 

20. M. D. Muhlheim, W. E. Kohn, E. G. Silver, Reference Documentation List for the Advanced 
Neutron Source, to be published at Oak Ridge Natl. Lab. 

21. U.S. Nuclear Regulatory Commission, Regulatory Guide 1.26, Quality Group Classifications 
and Standards for Water-, Steam-, and Radioactive- Waste-Containing Components of Nuclear 
Power Plants, February 1976. 

22. American Nuclear Society Standard ANSUANS-51.1, Nuclear Safety Criteria for the Design of 
Stationary Ikssurited Water Reactor Plants, 1983. 

23. “Policy Statement on Severe Reactor Accidents Regarding Future Designs and Existing 
Plants,” Fed Regist. 50 (153), Aug. 8, 1985. 

24. Development and Utilization of the NRC Policy Statement on the Regulation of Advanced 
Nuclear Power Plants, NUREG-1226, June 1988. 

25. Design and Evaluation Guidelines for Department of Energy Facilities Subjected to Natural 
Phenomena Hazards, UCRL-15910, Lawrence Livermore Natl. Lab., June 1990. 

26. R. C. Murray, Technical Bask, Suppoiting Information, and Strategy for Development and 
Implementation of DOE Policy for Natural Phenomena Hazards, draft report UCRGID- 
108242, Lawrence Livermore Natl. Lab., September 1991. 

27. Hazani Screening Application Guide, GET-2, Central Safety Evaluation Team, Martin 
Marietta Energy Systems, Inc., Safety Analysis Report Update Program, December 1990. 

28. P. B. Thompson, Oak Ridge Natl. Lab., A N S  Project Letter to W. E Meek, 
Gilbert/Commonwealth, Inc., January 18, 1992. 

29. US. Nuclear Regulatory Commission, Regulatory Guide 1.26, SetFmic Design Classification, 
November 1978. 

30. U.S. Nuclear Regulatory Commission, Regulatory Guide 1.143, Design Guidance for 
Radioactive Waste Management Systems, Structures, and Components Installed in Light Water 
Cooled Nuclear Power Plants, October lW9. 



4-41 Rev. 4 
SI1 1/92 

31. U.S. Nuclear Regulatory Commission, Regulatory Guide 1.117, Torn& Design Classification, 
April 1978 

3 2  Institute of Electrical and Electronic Engineers, IEEE 308, Standard Criteria for Class IE 
Power Systems fo f  Nuclear Power Generating Stations, 1980. 

33. Institute of Electrical and Electronic Engineers, IEEE 603, Standard Criteria for Safety 
Systems for Nrrcltar Power Generating Stations, 1980. 

34. American Nuclear Society Standard ANSVANS 583, American National Standard Physical 
lktection for Systems and Components Important to Safety, 1977. 

35. U.S. Nuclear Regulatory Commission, Regulatory Guide 1.76, Desi' Basis Tom& for 
Nuclear Power Plants, April 1974. 

36. R E. Pawel et al, The Development of a l+elhi.nary Correlation of Data on W e  Growth on 
6061 AIuminum under ANS Thermal-H#raulic Conditions, ORNLfI'M-11517, Martin 
Marietta Energy Systems, Inc., Oak Ridge Natl. Lab., June 1990. 

37. W. R. Gambill and T. Mochizuki, "Advanced Neutron Source Design: Burnout Heat Flux 
Correlation Development," 1988 International Conference on Nuclear F'isswrr Fifi  Years of 
lhgress in Enew Security, Transactions of the Ameticun Nuclear Suciety 578298-99, 

- November 1988. 

38. J. Costa et  al, Flow Redistribution in Research Reactors, B.LS.T. CEA (1957) 117, 89-103. 
Translation available under document number ORNWfR-!30/13, Martin Marietta Energy 
Systems, Inc., Oak Ridge NatL Lab. 









5. OPERATION AND MAINTENANCE GOALS AM) REQ- 

Rev. 4 
5/11/92 

5.1 PLANTAVAlLABILlTYGoAL 

Other than during scheduled major maintenance periods, the plant’s availability should be at 
least 80%. Global availability (including major maintenance) shall be at least m]’“ %. 

5 2  PLANTPREDICTABILITYGOAL 

Reactor cycles and maintenance schedules should be predictable and scheduled with a lead 
time of at least nine months once normal reactor operation is achieved. The reactor shall be in 
operation, at h l l  power, at least [Tt3D]5s’2 % of the scheduled operating time. 

53 pLANTIfImmMEREQ- 

The design lifetime of ANS shall be 40 years. This lifetime is consistent with the maximurn 
NRGlicense period allowed in 10 CFR 50. The design of A N S  shall not knowingly preclude 
lifetime extensions beyond 40 years. 

- 

5.4 YLANTOPERABKrN 

The ANS design shall provide features that ensure the ability to monitor and control the 
operation of the plant in a safe and effective manner and environment. The design shaR 

1. 

2. 

3. 
4. 

5. 

Incorporate controls, instruments, displays, and alarms necessary (1) to allow prompt action 
to oorrect accident conditions, (2) to monitor plant conditions during normal and p t -  
accident conditions, and (3) to carry on normal surveillance and control of plant systems 
during normal start-up, operation at power, shutdown, and refueiing. 
Meet applicable requirements for engineering safety features, per Regulatory Guide 1.62;’ 
system safety status determination, per Regulatory Guide 1.47;2 and post accident 
monitoring, per Regulatory Guide 197: 
Where possible, ~ l s e  mmmerciaffy proven hardware and software. 
Incorporate highly integrated man-machine inter€ace equipment and highly automated 
process controls and business system functions that use human engineering principles to 
enhance operation performance capabilities. 
include a main control room from which actioas can be taken to operate the plant under 
normal conditions and to maintain it in a safe condition under accident conditions. Adequate 
radiation protection shall be provided to permit access and occupancy of the control room 
under accident conditions without personnel receiving radiation exposures in excess of 
50 mSv (5 rem) whole body, or its equivalent to any part of the body, €or the duration of the 
accident (10 CFR 50, Appendix A, Criterion 19). In addition, adequate protection shall be 
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6. 

7. 

8. 

9. 

10. 

provided to protect control-room occupants from the release of hazardous chemicals (i-e., 
chlorine and tritium) that may be discharged as a result of equipment failures, operator 
errors, or events and conditions outside the control of A N S  (Regulatory Guide 1-78)! 
Include a remote shutdown control room providing, in the event of a forced evacuation of 
the control room, alternate controls and instrumentation to bring the plant to, and maintain it 
in, a safe cold shutdown condition (10 CF'R 50, Appendix A, Criterion 19). 
Use local control areas and panels located in areas that limit the radiation exposure of 
operators during normal operations in accordance with Sect. 4.8.1.3. Local, accessible control 
panels used for mitigating an accident shall be qualified for that accident. 
Use control functions designed so that it shall not be necessary to require operator actions 
within the first hour after a design-basis event. Control actions necessary to provide reactor 
shutdown, to actuate engineered safety features, to maintain the reactor in a safe shutdown 
condition, and to complete other safety-related functions within one hour of a single design- 
basis event shall be automatic. 
Incorporate and control data acquisition and equipment arrangements that allow the 
obtaining of data needed for control room and archiving operations without using roving 
operators. 
Use the number of plant operators and support personnel performing their duties as 
described in Sect. 5.4.1. 

5.4.1 Operator, SupervisorY, and Technical Support Personnel 

A N S  designs shall be based on an operating philosophy that incorporates the intent of 
10 CFR 55, DOE Order 5480.20: A N S  Std. 3.1-19876 (required by DOE Order 5480.6'); 
associated NRC, DOE, and industry regulatory guides, codes, and standards; and other DOE 
Orders. DOE Order 5480.20 implements all of the above. Training, qualification, and certification 
of personnel shall be developed per ANS procedures; shall implement ANS requirements; and 
shall be documented in an easily auditable format. 

(STA), and auxiliary operators designated to perform key system functions are the required 
personnel for efficiently and effectively operating and maintaining reactor and major plant 
systems. A brief description of the qualifications and functions associated with each position, along 
with that of operating engineers, is included below. 

At least two of the following three personnel will be in the main control room (referred to as 
the control room) at all times: the reactor operator, the senior reactor operator, and the shift 
supervisor. During normal plant operations and during plant emergencies, either the senior 
reactor operator or the shift supervisor shall be in the control room at all times for oversight and 
management of reactor and plant operations and for various coordination activities being 
conducted on-site and off-site. Additionally, a shift technical advisor shall be in or near the 
control room on each shift at all times. Operating engineers shall be available on each shift as 
required. Each of the identified positions, along with offices, conference room(s), files, and other 
support space shall be provided within the control-room security envelope. 

A reactor operator, a senior reactor operator, a shift supervisor, a shift technical advisor 

The foliowing requirements are based on the documents referenced above: 

1. Reactor operator: A reactor operator is a person trained, qualified, and certified via the 
A N S  training procedures and plant simulator to operate (manipulate the controls of) the 
A N S  reactor and associated and designated systems. One reactor operator shall be available 
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on site for assigned reactor and balance of plant-systems operations during normal and 
emergency operations. This operator shall be a fully trained, qualified, and certified reactor 
operator capable of operating reactor and associated systems and other key designated 
system These system include both safety-related and nonsafety-related plant systems. The 
reactor operator shall have education and experience consistent with DOE Order 5480.20, as 
may be supplemented by ANS requirements and procedures. This operator shall remain in 
the control room for plant control and monitoring functiorrs or may be dispatched to 
designated plant locations to assist in the control room operation. In the went this, operator 
is dispatched from the main control room to another plant location, his/her assigned duties 
shall be performed by another reactor operator, the Senior reactor operator, or the shift 
supervisor. 

2- Senior madm operalxrrr A senior reactor operator is a person trained, qualified, and 
certified via the A N S  training procedures and plant simulator to operate (manipulate the 
controls of) and to direct the operation of the ANS reactor. The senior reactor operator shall 
be responsible primady for day-today reactor and major plant systems operations and for 
emergency operations. This operator is a fully trained, quafified, and certified senior reactor 
operator capable of operating or directing the operation of reactor and major plant systems. 
The senior reactor operator shall have education and experience consistent with DOE Order 
548020, as may be Supplemented by ANS requirements and procedures. One senior reactor 
operator or shift supervisor shall be available on-site and in the main control room at all 
times for oversight and management of reactor and plant operations and for various 
coordination activities being conducted onaite and off-site. 

3. shift supemkc The shift supervisor is a person trained, qualified, and certified in the 
operating organization and designated by the facilities manager as the person to direct 
operations-related activities of personnel at ANS. The shift supnisor  shall be a fully trained, 
qualified, and certified reactor and major-plantsystems operator. ?he shift supervisor shall 
hold and maintain senior-reactor-operator certitlcaton. At least one shift supervisclr or senior 
reactor operator shall be available on-site and one shift supervisor or senior reactor operator 
shall be: in the main control room at all times for oversight and management of reactor and 
plant operations and for various coordination activities being conducted onaite and off-site. 

4. A d i a y  operator: Plant equipment and system operation and monitoring throughout the 
plant from the main control room or from local area panels or control stations shdl be 
performed by auxiliary operator(s) hrlfy trained, qualified, and certified on the equipment or 
systems to be operated or monitored. Auxiliary operator(s) shall be available in the control 
room when required to conduct designated plant systemsfoperations such as the following: 

A Operations involving the transfer of heavy water from the reactor support building to the 
detritiation building. An auxiliary operator may a b  monitor operations and/or conditions 
of the detritiation (process €or removing tritium) facility from the control room during 
detritiatiun facility operations and when there is no operator in the detritiation facility 
coatrol room. 

B. Operations of power switchyard breakers. An A N S  auxiliary operator shall coordinate 
switchyard breaker operations with an auxiliary operator of the K-25 Site Central 
Control Facility (CCF). 

C. &Id source and hot source monitoring and control. 
D. Experimental systems coordination between experimental areas (including the materiais- 

irradiation control room) and the main control room. The auxiliary operator shall be 
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trained, qualified, and certified to perform designated control and monitoring functions. 
This operator does not need to be certified in reactor systems operations but will be 
required to work closely with the reactor operator. 

E. Refueling operations. Refueling operations shall be performed by specially trained, 
qualified, and certified operators uniquely qualified to perform this specialty operation. 
This operation shall be performed from the control room. 

E Designated plant systems (as specified in each auxiliary operator’s job description and 
certification). 

Each auxiliary operator shall be trained, qualified, and certified in the operations and 
monitoring of the systems that he/she will be required to perform. The number of auxiliary 
operators required to be stationed concurrently in the main control room shall be determined 
by the number of concurrent operations to be performed from the main control room. Under 
normal conditions, a minimum of one auxiliary operator will be in the control room during 
each shift. 

5. Shift technical advisor: A shift technical advisor is a person who has been assigned to 
provide on-shift advice and counsel to shift operating personnel to help determine cause and 
mitigation of facility accidents. One STA shall be in the control room area on each shift. The 
qualifications for this position shall be consistent with DOE Order 5480.20, as may be 
supplemented by A N S  requirements and procedures. 

6. Crane opera- Crane operators shall be specially trained, qualified, and certified for the 
crane configurations to be operated within A N S  facilities. 

7. Manipulator operator: Each manipulator operator for ANS shall be trained and certified for 
the specific mechanical or electromechanical (including servomechanical) manipulator to be 
operated. 

8. Detritiation facility operatoc Heavy-water upgrade and detritiation facility operations shall 
be done by a detritiation facility operator from the detritiation facility control room. 
Additionally, a facility shift supervisor shall also be present in or near the detritiation facility 
control room. Both persons shall be on shift at all times when the operation and monitoring 
of the facility require operator attention. Each shall be fully trained, qualified, and certified 
for the operation of this facility and shall have defined minimum operator performance 
experience. The shift supenisor, however, must have been a senior operator with more 
substantial operations experience. The qualifications of each will be determined later in an 
ANS operator position description. When the detritiation operations are possible without an 
operator in the detritiation control room, control and monitoring functions shall be 
transferred to the main control room in the reactor support building; the operation and 
monitoring functions shall be maintained by an auxiliary operator trained, qualified, and 
certified in the operation of the detritiation facility. A detritiation facility operator could 
fuW the position of this auxiliary operator. 

9. Operating engineers: There shall be several operating engineers available to provide 
technical support for control-room operations. These technical support personnel are typically 
degreed engineers with backgrounds of training and experience necessary to support plant 
operations. The detailed requirements for each position will be developed later. The number 
required to support each shift will be determined later, but at least four shall be required on 
the first shift and shall be located in offices in the immediate vicinity of the control room. 
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Additional and detailed training, qualification, and certification requirements will be defined 
later in the design phase of ANS. 

5-43 bpedonLwelEarthquaLe 

The reactor and nonessential portions of the plant shall be shut down in the event of any 
earthquake that exceeds the inspection level earthquake (ILE).' 'IPK ground-Ievel acceleratlon of 
the ILE shall be 0.98 m/s2 (0.1g) IHQLQP'. The plant may be restarted and normal ojperation 
resumed for an earthquake greater than ILE only after assurance is provided by a thorough 
inspection that no functional damage has occurred to the features of the plant required for 
operation. Design and operation of the plant with regard to ILE shall meet the requirements of 
UCRL-lSSl@ (required by DOE Order 6430.1A'O) and 10 CFR 100, Appendix A (required by 
DOE Order 5480.4" and Order 5480.6). 

5 5  PLANT INSERVICE INSPECIION 

The plant inservice inspection (ISI) plan shall meet the requirements of 10 CFR 50.55a and 
ASME Code (Sect. 111 and XI:2 as applicable to a low-pressure and low-temperature heavy- 
water reactor) and shall address the needs to assess possible damage to components bemuse of 
severe internal accidents and/or severe external events. This plan shall a b  address the functional 
testing of pumps and valves as required by the ASME Code. fn addition to the IS1 program plan, 
the IS1 requirements for each system shall be defuted as applicable for the system's equipment 
and components. This information shall be included in the IS1 section and appendix of the SDD 
for the system. 

The design of systems and components for A N S  shall incorporate features to implement 
required IS1 with the plant on-line to the greatest degree practicaL For those IS1 activities that 
require the plant to be shut down, design features shall be provided to minimize the shutdown 
time required for these activities. 

ANS shall be designed to provide adequate accessibility to components that require ISI, 
including functional testing of pumps and valves, whether required by code or employed as a 
prudent measure to ensure continuity of operations and plant availability and to achieve the 
&year design Life of the plant. 

valves, and components. IS1 includes those: tests, activities, and inspections required to ensure 
structure and component integrity. 

shall be designed, fabricated, tested, and qualified for such inspection and testing. This design 
shall include appropriate nondestructive methods, special took, sensors, and associated equipment 
necessary for ISI. 

55.1 ISIPmgramPlanElements 

- 

The system boundaries subject to ISI inciude pressure vessels, tanks, system piping, pumps, 

Since remote inspection of some critical reactor pressure boundaries may be required, A N S  

Areas to be addressed in the IS1 program plan or in an SDD as appropriate for items within 
the scope of the SDD include but are not limited to the following 

- 
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1. 

2. 

3. 
4. 

5. 
6. 
7. 

8. 

Design and arrangement of Class 1 system components and clearances required for 
conducting examinations at the code-required inspection interval. Include listings of system, 
components, equipment, and materials requiring inspections. 
Scope of the examinations and inclusion of isometric drawings and component sketches 
showing weld locations in various piping systems and on components, diagrams to delineate 
system boundaries, and description(s) of examinations to be performed and extent of. 
examination coverage for each system and component. 
Schedule of examinations. 
Examination techniques and procedures to be used, including detailed procedures for 
volumetric, surface penetrant, and visual examinations. Definition of tests to be performed 
and at what frequencies. 
Equipment and components necessary for inspections, including any special test equipment. 
Definition of data to be recarded for inspections. 
Source of acceptance criteria or acceptable examination results (e.g., ASME Code, Sect. XI, 
Technical Specification; or A N S  specifications). 
Procedures for handling examination results. 

55.2 ASME Code aasS 1 Itexus Requiring ISI 

The IS1 for the reactor coolant pressure boundary’s ASME Code Class I items in accordance 
with ASME Code, Sect XI, includes the vessel, piping, pumps, valves, and components for the 
following typical systems and/or components: 

1. reflector vessel, 
2 reactor primary cooling system (through second isolation valve), 
3. core pressure boundary tube, 
4. primary rod drive mechanism and secondary rod drive mechanism, 
5. primary and emergency heat exchangers, and 
6. reactor pressure and inventory control and cleanup system. 

The design and arrangements of Class 1 system components shall provide adequate clearances 

The physical arrangement of ASME Code piping (including high-energy piping systems), 
to conduct the required examinations at the code-required inspection interval. 

pumps, valves, and components shall provide personnel access to each weld location. Working 
platforms shall be provided at appropriate locations to facilitate servicing of pumps and valves, 
Welds shall be located to permit examinations from at least one side and preferably from both 
sides. Weld joint configurations shall permit thorough approved-type(s) examination. Provisions 
shall be made for hydrostatic pressure tests to be conducted. 

Provisions for space and access shall be made far both manual in-service examinations and 
for remote examinations where necessary. Requirements for remotely operated examination 
equipment and associated space and access requirements shall be identified in each SDD where 
remote IS1 examinations are anticipated. Additionally, space and access shall be provided for 
performing repair procedures. 

defined in each appropriate SDD. 
The IS1 Program shall include provisions for examination of Class 2 and Class 3 systems as 
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For areas not covered by the ASME Gode, the designs for ANS shall include inspection 
provisions consistent with the objective of maintaining safe operable conditions throughout the 
plant. 

5.6 PLANTMAINTATNABn,rry 

ANS shall be designed to meet the maintainability criteria specified in this section. The plant 
designs shall minimize required maintenance and facilitate maintenance when needed. The designs 
shall minimize the manpower required for maintenance and minimize the s k i  required to keep 
the plant maintained. Design of the plant for maintainability shall not compromise or degrade 
plant performance, safety, or reliability. Maintenance devices and equipment to permit removal of 
components shall be engineered and provided as part of the plant design. 

5.61 Maintenartce 

1. 

2 

3. 

4. 

The A N S  design shall incorporate the following maintenance requirements. 

Maintenance shall be simplified by including features in the design and maintenance 
capabiWes as included herein. Where possible, like components, materials, and parts within 
system/equipment shall be interchangeable. Standardized “off-the-shelf” components shall be 
used, if possible; the number and variety of tools, accw;sories, and support equipment shall be 
limited through plantlequipment design. The ANS Project may use commercial grade 
equipment for some safety applications. This equipment requires qualification by the project 
for its intended use. The methods for qualifying dedicated commercial grade equipment are 
detailed in a procurement plan to be developed later. Where maintenance design results in 
undue complexity, the complexity shall be incorporated into the maintenance equipment 
rather than into the maintainable item. 
Each SDD shall specify spare parts inventory required for supporting maintenance and shall 
include, but not be limited to, the following: manufacturer’s recommendations, experience 
with simiar items, deiivery time, cunsequence of maintenance delay resulting from lack of 
parts, expected usage rate of parts, sheif life of parts, and degree of installation difficulty. The 
design shall, to the extent practical, use common parts that can be used interchangeably for 
common functions. However, the use of common parts shall not take precedence mer 
reliability, operability, maintainability, or safety. 
Designdictated maintenance shall be reduced through application of fail-safe features, by 
designating components that require little or no preventative maintenance and by assigning 
toierances that allow for use and wear throughout the equipment’s useful life, The effect of 
redundanq requirements on maintenance of essential equipment shall be cotlsidered in the 
design selection process, 
Progressive maintenance, where possible, is preferred €or routine maintenance activities 
where maintenance action can be accomplished safely and efficiently without shutting down 
the plant- Other routine maintenance activities will be scheduled for performance during 
plant shutdown for refueling. ANS shall be designed to accommodate shutdown for 
inspection and maintenance of systems and components. The shutdown for planned 
maintenance shall OCCUT during the refueling period. 
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A N S  shall be designed to reduce maintenance outages to the level necessary to support the 
plant availability goal. Planning of component maintenance shall consider the following steps 
in a manner that minimizes plant unavailability: 

A. adjust or repair the component in place; 
B. replace component with a spare; and 
C. remove, repair, and reinstall the component. 

Plant systems, equipment, and components shall be arranged and located in the plant so as to 
facilitate on-line maintenance. A labeling and color-coding system shall be used to assist in 
locating and tracing plant systems. The accessibility of individual components and equipment 
during normal plant operations and under accident conditions shall be considered when 
locating components and equipment. The operating range of inaccessible components shall be 
designed to minimize the probability of their failure. 
Remote maintenance shall be minimized. Where remote maintenancehnspection is required, 
robotics will be considered. Viewing access shall be provided for optical or video inspection in 
high-radiation areas. 
The plant systems, where possible, shall be designed to provide capability of hands-on 
inspection and maintenance without undue hazard to maintenance personnel. 
Features shall be provided to facilitate the replacement of required major plant components 
other than the basic plant structures, consistent with the 40-year design life of the plant. The 
plant shall be designed so that equipment disassembly, cleaning, repair, reassembly, and 
return to sewice may be conducted in an expeditious manner. 
AU components shall be made readily accessible and maintainable with a logical removal path 
defined and documented. 
Adequate space and work clearances shall be provided to access equipment for inspection 
and maintenance, and adequate equipment layout shall be provided for the easy replacement 
of components. Clearance shall be provided between adjacent components and structures for 
personnel access, installation and operation of tooling, and installation of temporary shielding. 
The designs shall provide the following: 

k overhead room for equipment removal and replacement, 
B. space for pipe cutting and welding, 
C. access to specific pipes that are to be removed, 
D. lighting for all maintenance and inspection operations, and 
E. space for moving equipment and components from their permanent locations to shop 

facilities. 

Radioactive cells shall be designed to facilitate manned access and to minimize entry time. 
The design shall provide adequate clearance [610 mm (24 in.) or more] between components 
and structures where human access is required. This access includes provisions for personnel 
wearing protective garments. 
Suitable ports or hatches shall be provided for personnel and maintenance equipment access 
as well as for component removal and replacement. 
Component configurations and piping slopes shall be established to facilitate complete 
drainage. Liquid-containing systems and/or components shall be designed to facilitate 
comdete drainaee. For commnents that cannot be comoletelv drained bv normal means. 1 a a 
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pmvisions shall be included in the design of the component to permit use of other liquid 
removal methods that utilize maintenance equipment. 

14. Direct access shall be provided to each valve; valves shall not be located behind pipes, valves, 
cable trays, or equipment where they are not easily accessible. 

15. Lay-down and equipment-handling space shall be provided for in-place repairs andor 
dismantling of equipment for seMce. 

16. Each crane of the appropriate type shall be provided and sized to lift the heaviest piece of 
equipment or component part that will have to be handled by the crane. The lifting capacities 
and safety margins for such cranes, as well as their derating for critical lifts, shall be 
determined later. 

17. Facilitis shall be provided for performing maintenance on plant equipment, including 
facilities dedicated to contaminated equipment. 

18. Shops shall be provided in appropriate areas of the facilities for the purpose of making 
repairs. Access to the shops shall also be considered. 

19. The design of equipment and/or components containing heavy water shall minimize crevices 
and pockets that would make complete heavy-water removal difficult. 

20. Equipment and facilities shall be provided for reactor refueling, maintenance, and repair. 
21. The plant shall be designed to perform maintenance activities with minimal exposure to 

radiation. 
22 Electrical, instrumentation, and gas or fluid connectors for radioactive components shall be 

designed to minimize personnel exposure to radiation. Design of instrumentation, controls, 
and assoCiated circuits shall be €or modular replacement. 

23. Plant controls and instrument sensors for the reactor protection system shall be replaceable 
without disassembly of major components. Alternatively, adequate redundancy shall be 
provided. 

Equipment designs and layouts shall incorporate capabilities to permit hands-on maintenance 

< -  

wherever p i l e .  During Title I and Title II design, a maintenance plan shall be developed to 
address the maintenance requirements, tasks, methods, personnel skills, radiation dose, and 
anticipated man-hour requirements (on a system basis) for mechanical, electrical, and 
instrumentation and control maintenance. 

The following requirements shall be satisfied for all maintenance activities in order to provide 
for personnel safety 

1. Routine maintenance and operations shall not rely on Lie support systems. 
2 The atmosphere in an area where maintenance is being performed shall consist of breathable 

air at a temperature no greater than 38°C (100°F). 
3. The temperature of all surfaces with which personnel may come in contact shall be no 

greater than 52°C (125°F) for metallic surfaces and 60°C (140°F) for insulated surFaces. 
4. Radiation from sources within an area to be habitable for maintenance shall either be 

removed or be limited by permanent or temporary local shielding as required prior to 
maintenance being performed. 

5. Each component shall be isolated from its parent system to the extent necessary to allow safe 
pperformance of desired maintenance functions. 
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6. 

7. 

8. 

5.7 

The system design and maintenance procedures shall provide assured isolation of electrical 
power to components in the maintenance area as necessary for personnel safety. An out-of- 
service tagging procedure shall be implemented to identifj equipment that is to remain 
inoperable when tagged. 
Provisions shall be made prior to a maintenance activity to minimize fire and explosion 
potential. 
Design of the system and of the maintenance procedures shall provide for control and 
disposition of radioactive wastes generated or released during the maintenance activities. 

EMERGENCYPLANNINGAND PREPAREDNESS AND EMERGENCY RESPONSE 
FA- 

A N S  shall include provisions for emergency planning and preparedness and shall prepare an 
emergency plan in accordance with 10 CFR 50, [specifically 50.34(b)(6)(v) and 50.54(q), and its 
10 CFR 50, Appendix E, Subpart N.E] and applicable DOE orders. 

To cope with emergencies and to allow training, emergency planning, and preparedness 
exercises, emergency response facilities shall be provided for ANS. These facilities shall include a 
technical support center (TSC), operational support center (OSC), and emergency operations 
facility (EOF). These facilities shall have ca abilities consistent with requirements in 10 CFR 50 

0696.'' SDD-69 (plant instrumentation, control, and data systems) shall define systems required 
and space requirements for these facilities. SDD-62 (electrical power and communications 
systems) shall provide cabling, communications, and electrical power capabilities as defined in 
SDD-69. SSDs for the appropriate buildings will provide space to house these facilities, with the 
possible exception of the EOF, which may be located in a facility away from ANS but on the 
ORNL reservation. 

and its Appendix E DOE Orders 5500.1,4,' ! 5500.2," 5500.3,'' and 5500.4;16 and NUREG 
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6 PUWT!W3TEh4DESIGNREQuIREMENTs 

This chapter specifies how the ANS plant is divided into systems; assigns an SDD document 
to each system; and summarizes the major functions, responsibilities, and interfaces for each SDD. 

This chapter also assigns design requirements to the SDDs. In some cases, the requirements 
are specified directly in this PDR. In other cases, the requirements are specifled in Integrating 
System Design Documents (ISDDs), also defined here, which cover generic functional areas like 
containment. The requirements given here and in the ISDDs complement the safety and 
certification requirements found in Chap. 4. Requirements in the ISDDs carry the same authority 
as those in this PDR. Any inconsistencies in requirements shall be resolved at the PDR level. 

Sect. 6.1 presents the ISDDs and SDDs in tabular form for easy reference. To enhance 
reactor safety, operability, testability, availability, and maintainability, maximized use of simplified 
concepts in the design of reactor and plant systems shall be used. 

61.1 Integrating systems 

Table 6.1-1 identifies each ISDD by number and title, defines its responsibilities, and 
identifies the SDDs that implement its requirements. As shown in Table 6.2-1, ISDDs are 
numbered ISDD-21 through ISDD-25, consistent with the WBS shown in Fig. 1.3-1. 

6.12 Individualsystems 

Table 6.1-1 identifies each SDD by number and title, defines its functions and responsibilities, 
and identifies its primary interface systems. As done with the ISDDs, the SDDs are assigned 
numbers that follow the WBS (Fig. 1.3-1). Specifically, the general categories of SDDs include 
reactor systems (SDD-31 to SDD-35), experiment systems (SDD-41 to SDD411), site and 
buildings (SDD-51 to SDD-58), and plant systems (SDD-61 to SDD-610). 

Table 61-1. Respo~ibilities of the BDDs and the SDDs that implement ISDD requirements 

ISDDBDD mtle and implementing Interfacing 
number responsiilities Jpsterns (SDW 

21 lReactorcontainmentsystems 
0 fission-product control 

heat removal and pressure control 
combustible-gas control and detection 

0 personnel protection 
equipment protection 

31, 32, 33, 41, 52, 61, 63, 69 

6-1 
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Table 6.1-1 (continued) 

BDDEDD Title and implementing 
number nesponsibilities 

Intelfhcing 
systems (SDDs) 

22 Reactor shutdown and cooling systems 
shutdown 

0 coolant-flow control 
0 coolant-pressure control 
0 coolant-inventory control 
0 coolant-heat sink 
0 coolant-purity control 

31, 33, 34, 41, 52, 53, 61, 69 

NOTE: Reactor = reactor assembly, including reactor primary and reflector cooling. 

23 Environmental mmpiance and monitoring 47, 51, 57, 61, 63, 64, 65, 67, 
0 federal, state, and local environmental 68,610 

regulations, guidance, recommendations, 
and best management practices. 

water quality 
airquality 

0 waste and hazardous materials 
0 monitoring and surveillance 

24 Sewityfunctions 
threat definition 

e security-zone definitions 
0 physical barriers 
0 access control 
0 intrusion detection 

surveillance 
0 security communications 
0 securityresponse 

25 Instrumentation, control, computing, 
and t e 1 ~ ~ u n i c a t i 0 l l s  system 
0 architecture 
0 integration 

31 Reactorassembly 
0 reactor core 

- neutron generation - heat generation 

51, 52, 53, 54, 55, 56, 57, 58, 
62, 69, site external services 

33,62,69, and I/C portions 
of other systems 

32, 33, 34, 35, 36, 41, 44, 45, 
52, 61, 62, 64, 67, 68, 69, 410, 
411 
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Table 61-1 (continued) 

SDDBDD 
number 

- hion-product barrier - heat transport to primary coolant 

- fuel elements 
- transuranic rods (1) 
- material irradiation samples (1) 
- controVshutdown mechanisms - cold source (1) 

- reflectorvessel - nuclear instrumentation (1) 
- reactor assembly coolant piping 
heat transfer to reflector coolant 
fission-product barriers - primary to reflector 
- primarytoH8pool 
- reflector to H,O pool 
coolant inventory control 
- submerged operation 
- subpile Mom limited-volume enclosure 

structural support 

- hot SO- (1) 

Note (1): Other systemspvide these wmponem. 

32 Refiaezingsystem 

- nuclear criticality control and detection 
- receipt inspection 
- storage - reactor loading 
spent fuel management - reactor unloading 
- nuclear criticality control and detection 

- shielding 
- storage 
- disposal 

new fuel management 

- cooling 

31,33,34,35,52,53,61,62, 
63,64,65,66,67,69, 
site external facilities 

. 1 3  
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Table 6.1-1 (continued\ 

ISDDBDD Title and implementing 
number itzqmIsibilitie§ 

Interfacing 
system (SDDs) 

33 Reactor instrumentation and controls 
* reactor and reflector monitoring 

requirements 67,68,69 
- shutdown rod positions 
- neutron flux 
- coolant-valve positions 
- coolant flow 
- coolant temperature 
- coolant pressure 
- coolant inventory 
- failed-fuel detection 
reactor and reflector control requirements 
- reactivity 
- coolant temperature 
- coolant pressure 
- neutron flux 
- thermal power 
reactor and reflector protection requirements 
- beam tube isolation 
- experimental system requirements for 

reactor shutdown 
- reactor reactivity shutdown 
- primary shutdown 
- secondary shutdown 
- fast secondary shutdown [HOLDF* - liquid poison injection [HOLDf-2 
- reactor primarycoolant isolation 
- reactor secondary-molant isolation - reactor main pump motor shutdown 
- experimental tube isolation 

31, 32, 34, 35, 36, 41, 52, 
52, 53, 61, 62, 63, 64, 65, 66, 

* 

0 

reactor protection system 
* experiment protection system 
0 nuclear instrumentation 

34 Fuel element assemb€y 

35 Reactorassembly 

31, 32, 33, 35, 61 

31, 32, 33, 34 
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Table 6.1-1 (-thud) 

IsDDlsDD 7X.k and implementing 
number res-ibilities 

36 Readormaintenancesystems 
special maintenance equipment 

41 Neutronbeamtransport 
neutron guide systems 
- coldbery cold neutron transport - cold-source interfaces - integrity monitoring - support and alignment - shielding 
- shutters 
- beam conditioning 
neutron beam-tube systems 
- thermal and hot neutron transport - small sample insertion and viewing 
- reactor assembly interface - shielding - shutters - beam conditioning 

42 Neutron Scattering instruments 
beam preparation 
- shutter, collimator, shielding, and drums 
- crystal monochromators 

- helical velocity selectors 

- beam-geometry diaphragms 
sample handling and environmental control 
- sample tables 
- goniometers - cryostats 
- furnaces - magnets 

- Choppers 

- opticaldevices 

neutron beam monitoring 
0 beam detection and analyses 

- energy analyzer - polarization analyzer 

31,32 

31, 33, 42, 43, 47, 52, 54 
61, 62, 67, 69, 410, 411, 
610 

41,48,49,52,54,62,64, 
65,67,49,610 
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ISDDISDDBDD 'J.itk and implementing 
number respnsibilities 

Interfacing 
systems (SDDs) 

- detectors 
- multidetectors 
instrument data collection and control 
personnel safety 

43 Nuclear and fundamental physics instruments 
beam or guide stations 
- beam preparation 
- shielding 
- personnel safety 

* specialized stations 
- liquid hydrogen facility 
- small fmile target handling 
- activated target handling 
neutron beam monitoring 

44 Transuranium production facilities 
transuranium target handling - loading and unloading 
- cooling 
- storage pool target handling 
- receivinglshipping 
epithermal neutron hydraulic rabbit irradiations 
- hot-cell loading and unloading 

- transfer tolfrom irradiation stations 
- handling and storage 

0 

- cooling 

45 Materials irradiation facilities 
in-core materials irradiation 
- loadingtunloading 
- instrumentation connect/disconnect 

- monitoring and controls 

- hot-cell loading and unloading 
- cooling 
- transfer to/from irradiation stations 

- cooling 

0 reflector vessel materials irradiation 

41, 48, 49, 52, 54, 62, 64, 
65, 67, 10, 69, 610 

31, 32, 33, 52, 53, 61, 
62, 67, 69 

31, 32, 33, 52, 53, 61, 
62, 67, 69 
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,..... 

handling - reactor pool - storage pool 

46 l[JotopesproductionMties 

- cooling 

irradiation in reflector vessel - loadinghnloading 

- handling and shipping - liquid or gas target handling 
irradiation using hydraufic rabbit tubes - hot-cell loading and unloading 

- transfer Wfkorn irradiation stations - handling and storage - controls 

- cooling 

47 halytidchemistryfaciiities 

- cooling 

activation analysis using pneumatic tubes 
- hot-cell loading and unloading 

- transfer to/from irradiation stations 
- handling and storage 
- controls 
- counting 

- beamsplitting 
- handling and storage - counting 

e neutron depth profding 
0 gamma irradiation using spent fuel 

- sample handling 

cold-neutron beam activation analysis 

- counting 

48 Iostrumentsupprtfacitities 
sample handling 
- laboratory support - specialized shop support 

31, 33, 52, 53, 61, 62, 67, 
69 

31, 33, 52, 53, 54, 61, 
62, 67, 69 

42, 43, 47, 52, 54, 62, 63, 
64,65,67,610 
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Table 41-1 [continued) 

EDDBDD Etle and implementing 
number mpnsibilitia 

Interfacing 
systems (SDDs) 

- cryogenic support 
- storage 

- off-line assembly and testing 

- storage, maintenance, and calibration 

0 instrument preparation 

- ShOP~upport 

crystal preparation 

- characterization 
- mounting 
- storage 

- growth 

49 Experiment systems network 
data transfer 
- instrument to instrument 
- instrument to office 
- off-site 
data analysis 

0 data storage and retrieval 

410 Cold source assemblies 
generate cold neutrons 

0 cold source cooling 
0 deuterium containment 

411 Hot source assembly 
0 generate hot neutrons 
0 hot source temperature control 
e hot source containment 

51 Landimprovements 
e site characterization and monitoring 

land erosion control 
0 vehicle access and parking 
0 personnel walkways 
0 storm water management 
0 site security control 

41, 42, 43, 44, 45, 46, 47, 
48,52,54,55,62 

31, 33, 41, 52, 62, 63, 64, 
66,67,69 

31, 33, 41, 52, 62, 65, 
67,69 

24,62,64,66,67,69 
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- .. . 

52 Reactorbuilding 51, 53, 54, 55, 61, $2, 63, 64, 

and structural support with penetrations 
equipment space, arrangement, 65,66, 69,610, all systems 

personnel protection 
reactor-pool structure and shielding 
fuel-pool structure and shielding 
hot-cell structure and shielding 

0 equipment-cell structure and shielding 
- water-filled cells - air-filled limited volume cells 
- other air cells 

- innerbarriers 
- outerbarriers 
reactor containment penetration structural support 

reactor containment fission-product barriers 

heat-removal and pressure control 
combustible gas control 
fuel-transfer facilities 
personnel access/evacuation 
personnel movement in building 
personnel rest rooms 
equipment access 
securitycontrol barriers 

0 fire-control barriers 
e pool liner leak detection 

53 Reactor support build.ing/opexations support building 32,51,52,55,61,62,64,65, 
equipment space, arrangement, 63,66,69,610 
and structural support 
equipment protection 
personnel protection 
radiation shielding 
waste storage 
fuel transfer facilities 

firecontrol barriers 
securitycontrol barriers 
personnel access and egress 

equipment cell structure and shielding 
main and emergency control room space and shielding 
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Table 61-1 (continued) 

ISDDBDD ntle and implementing 
number responsibilities 

Interfacing 
systems (SDDS) 

0 personnel movement in building 
0 personnel change rooms 
0 personnel restrooms 
0 pool liner leak detection 

54 Guide hall and research support buiiding 
equipment space, arrangement, 
and structural support 
equipment protection 
personnel protection 
radiation shielding 
fire-control barriers 

0 securitybarriers 
* personnel access and egress 

safety-equipment barriers 
laboratory facilities 
personnel movement in building 

0 personnel change rooms 
personnel restrooms 

55 office building/interhce building 
0 officespace 

reception area 
0 

auditorium 
0 conference rooms 
0 equipment space and arrangement 
0 personnel protection 
0 personnel a- and egress 
0 health physics monitoring area 

securitycontrol 
0 personnel movement in buildings 
0 personnel restrooms 

lounge, food service, and eating areas 

firecontrol barriers 

56 Detritiation building 
0 equipment space, arrangement, 

and structural support 
equipment cell structures and shielding 

51, 52, 55, 62, 63, 64, 
65,66,69,610 

51, 52, 53, 54, 62,63, 64, 
65,66,69 

51, 61, 62, 63, 64, 65,66, 
67,68,69,610 
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Table 61-1 (amt ind)  

57 

58 

61 

0 equipment protection 
tritium control 

0 heavy-water control 
personnel protection 
personnel access and egress 

O t h e t S f r u c h U e s  
0 equipment space, arrangement, and 

structural support 
0 equipment protection 
0 cooling-tower basins 

pumphouse 
waste storage areas 

0 diesel-generator building 
0 vent stack 

0 electrical switch yards 
0 reactor mockup building 

secwityportals 

Constnzctionsupport 
construction material storage 

0 construction personnel offices 
0 construction shops 
0 computer rooms plant simulator and data handling 

system equipment 

51,62,63,64,6S, 66,67,69 

Readorwatersystem 
heavy-water storage, management, and 
purity control 
reactor primary cooling (2) 
(F,PRI,PU,HS) 
refueling water system 

0 reflector vessel cooling 
(F,WU,W 

0 fwion-product control - submerged operation - leak-tight cells 
- isolation valves 

0 heavy water leak detection 

S1,69 

31, 33, 52, 53, 62, 63, 64, 65, 
66,67,68,69 
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Table 61-1 (continued) 

ISDDBDD Title and implementing 
numb ~ponsibilities 

hterfacing 
system (SDDs) 

Note (2): The following symbols are used to indicate what properties of the coolant are 
included in the responsibilities of the reactor-water system F = jlow, PR = pressm, 
I = inventory, PU =pun@, HS = heat sinks. 

62 Plant electrical power and communication systems 
0 off-site ac power supply 64,65,66, 69,610, 

standby on-site ac power generation 
ac power distribution 
- non-class 1E 

51, 52, 53, 54, 56, 57, 61, 63, 

site external services 

- c l a 1 E  
on-site dc power distribution 
- non-class 1E 
- class1E 

e uninterruptible power supply - non-class 1E 
- class 1E 

e grounding 
lightning protection 

* lighting 
0 underground metal cathodic protection 

plant communications 
0 plant fire alarm 
0 cablelraceway routing 

63 Environmental control s;ystems 
reactor building 
- operating area atmosphere (3) 

- experimental area atmosphere 

- primary-secondary annulus atmosphere 

- equipment-cell atmosphere 

- process-equipment vents 

- combustible gas control 

(H,C,V,GT,CWP) 

(H,C,V,GT,CKP,HM) 

(H,C,V,GT,P) 

(V,GT,CGCP) 

(GT) 

51, 52, 53, 54, 55, 56, 
57, 61, 62, 64, 67, 69 
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XSDDBDD 
number 

0 reactor and operations support building - operating area atmosphere 
(H,C,V,GT,P) - main and emergency control rooms 
(HCY,GT,P,HM) - equipment-cell atmosphere 
(V,GT,P,fl[M) - processequipment vents 
(GT) 

office and interface control building 
(H,C,V,HM) 
guide hall and research support building 
(H,C,V,GT,HM) 

0 detritiation building 

- equipment 
(V,GT,c=GP) - processequipment vents 
(GT) 

(H,C,V) 
diesel generator building 

Note (3): The following symbols are used to indicate what atmosphere control is 
required: H = heating, C = cooling, V = ventihtion, GT = gas treatment, 
CGC = combustible gas control, P = pressure, HM = humidity. 

64 Plantwatersystents 51, 52, 53,57, 61, 62, 
4 

4 auxiliary safety-related cooling water site external services 
secondary cooling system 
process water supply 

0 nonsafety-related cooling water 
potable water supply 

0 equipment and floor drain 
4 safety-related chilled water 
0 nonsafety-related chilled water 
0 building heating water 

light water pool cooling and cleaning 63, 65, 66, 67, 69, 

sanitary sewer-water collection and disposal 
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Table 6.1-1 (mntind) 

EDDBDD IWe and implementing 
number responsibilities 

0 light water sampling system 
0 cooling-tower makeup water 
0 

0 demineralized water management 
cooling-tower blowdown treatment and disposal 

65 Plantsemicessystems 
0 

vacuum 

cryogenic storage and distribution 
0 steam generation and distribution 

instrument air storage and distribution 
breathing air storage and distribution 

auxiliary gas storage and distribution 

steam condensate collection and disposal 

66 Plantfkpmtection 
0 fire-protection program management 
0 fire hazards analyses 
0 fire detection and alarms 
0 

firebamers 
0 fireexits 
0 

0 firebrigade 
0 control of combustibles 

fire suppression, fire stops, and area separation 

fire water storage and distribution 

67 Plantwastesystems 
0 overall waste management 
0 waste collection, processing, disposal - tritium waste 

- other radioactive waste 
- chemical waste - laundry 

68 Hemy-water upgrade and detritiation systems 
receipt, sampling, and analysis 

0 protium removal and disposal 
0 tritium removal and disposal 
0 heavy-water recovery 

52, 53, 54, 56, 57, 61, 
62,66,67, 69 

52, 53, 54, 55, 56, 57, 61, 
62, 63, 64, 65, 69, 
site external services 

52,53,57,61,64,65,66,68, 
69, 610, site external services 

52, 53, 56, 61, 62, 63, 64, 
65, 66, 67, 69, 610, 
site external services 
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ISDDBDD 
number 

0 radioactivity confinement 
heavy water leak detection 

69 Plant instrumentation, oontrol, and data systems 31, 32, 33, 52, 54, 55, 56, 
plant monitoring 57,61,62,63,64,65,66, 
- meteorological 67,68,410,411,610 
emergency lighting and communication 
electrical cable construction, cable trays, 
and cable penetrations 
ventilation and smoke removal 
- radiation monitoring 

- intrusion detection and alarms - videomonitoring 
- computers/communications 
- health physics - post-accident monitoring and sampling - loose-parts monitoring - seismic monitoring 
- combustible-gas detection 

- acquisition 
- processing 
- records 
- storage and retrieval 

0 plant safety-related systems controls 
0 control and data acquisition systems for 

control of many safety systems 
0 containment isolation, control, and monitoring 
0 safety-parameter display system 

plant remote controi for testing and maintenance 
0 plant control room simulator 
0 main control room, main control consoles, and displays 

main control room systems integration and human 
factors engineering 

0 inputloutput interface equipment 
0 remote shutdown consoia, displays, 

- security 

plant data management 

and communications 
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WDBDD Title and implementing 
number responsrlbilities 

emergency operations center information systems 
and communications 
technical support center information systems 
and communications 

0 operational support center communications 
set and maintain design and other criteria 
for all instrumentation and control systems 

610 Plant maintenance and general purpose equipment (4) 32,52,53,54, 
general maintenance shops and equipment site external services 
radioactive decontamination 

e major building cranes 

Note (4): Excludes special tools provided by others. 

6 2 1  operating conditions 

A N S  Category I and I-L structures shall be designed to comply with 10 CFR 50, Sect. 5055a, 
applicable criteria of Appendix A and Appendix B. NRC regulatory guides and industry standards 
shall be applicable to the design as provided in Chap. 3 of NUREG-O800. Category I and I-L 
structures shall be designed in accordance with their classification for appropriate design-basis 
events and combinations to allowable limits given in NUREG-OSOO, Sects. 3.8.1, 3.8.2, 3.8.4, and 
3.8.5. Concrete and steel structure design shall be based on strength design and allowable stress 
design methods respectively. Category I-L structures shall not be designed for the OBE event, 

A N S  Category I1 structures shall be designed in accordance with DOE Order 6430.1A,' 
UCRL15910: and other applicable national codes and standards. 
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m e  design of all structures shall comply with applicable federal, state, and local d e s .  
Detailed structural design requirements are specifted in the document ANS Structud Design 

Cl--iteria,3 which was written to supplement this section and which is an integral part (Category A 
Reference) of this PDR Definitions of SSE and an appropriate equivalent to the OBE are 
presented in this reference as well. 

6 2 4  Fluid System componente and Meehaniml Eiquipment Design 

The A N S  fluid system components, mechanical equipment, and their supports shall be 
designed to comply with 10 CFR 50, Appendix A; DOE Order 6430.1A; and UCRL15910. The 
design shall comply with all applicable federal, state, and local codes and standards. NFtC 
Regulatory Guides shall be applicable to the design as specified in Chaps. 3 and 5 of NUREG- 
Osoo: The system components, equipment, and their supports shall be designed in accordance 
with their classification and the appropriate design-basis events and event combinations to 
allowable service stress limits as shown in NUREG-0800, Sect. 3.9.3, Appendix A, Table I. 

Detailed design requirements for fluid system components, mechanical equipment, and their 
supports are specified in the document ANS Des'tgn Requirements for Fluid System CDmpOnents 
andMecbanrcal * IZ@pmenh5 which was written to supplement this section and is an integral part 
(Category A Reference) of this PDR 

625Rradiatkw Protectimcritetia 

The principal design goal associated with radiation protection is to keep radiation doses to 
personnel ALARk The controlling document for radiological protection at ORNL is DOE Order 
5480.11, Rpdiatbn RotectiOn for OccupritRzal Wwkem.6 That DOE Order sanctions the guidance 
of P W S 7 7 ,  Health Physics Manual of Good Ractices fw Reducing Radiation Expuswe to b e l s  
That Are As Low As Reasonable Achievable @LAi?A)? NRC guidance is provided by Chap. 12 of 
the SRP' (see Table B.8), 10 W R  20, and Regulatory Guides 8.88 and &lo9 (see Table B.7). 
Acceptable radiological practices at ORR facilities are given in the ORNt Health Physics Division 
~~s Manu.uL'o SDC-75 in Table €3.6 also Emits radiation exposure. 

As a minimum, radi01og;iCal protection shall address the following: 

1. the responsibility of meeting dose limits primarily through physical controls (eg., con- 
finement, ventilation, remote handling, and shielding), as opposed to administrative controls; 

2. appropriate monitoring of occupational workers and plant areas and systems to prevent 
expwure, to detect contamination, and to verify compliance with exposure limits of all 
persons on the site; 

3. amtrol of entry, appropriate to the hazard, into radiological areas; 
4. appropriate training for all but casual visitors; 
5. automatic isolation of facility effluent lines in the event that effluent radioactivity exceeds 

that specified in DOE 5400.5;" and 
6. a system of fixed nuclear accident dosimeter units and monitors placed in the facility to aid in 

determining appropriate mitigation and rewvery actions after postulated accidents. 

Radiation exposures €or personnel located within the plant shall not e x d  those permitted 
by DOE 5480.11 or 10 CFR 20. Areas of the plant shall be assigned various radiation-mne classes 
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that specify personnel accessibility while the plant is operating and/or while maintenance is being 
performed. The radiation-zone classes shall include the following: 

1. areas routinely occupied with no time restriction [ < 2 pSvh (0.2 mremlh)]; 
2. areas not routinely occupied [2 to 30 pSvh (0.2 to 3.0 mremh)]; and 
3. three radiation areas defined by DOE 5480.11: radiation area [30 to 10oO pSvh (3.0 to 

100 mrem/h)], high radiation area [ 1 to 50 mSvh (100 to 5000 mremk)], and very high 
radiation area [ > 50 mSvh (5000 mrem/h)]. 

Controls at least as restrictive as DOE Order 5480.11 shall apply to the three radiation areas 
included in the third group, and ALARA shall apply to the other two groups. 

626 Building Arrangements and Separation Criteria 

The ANS plant layout shall be developed giving maximum consideration for separation of all 
divisional and nondivisional electrical and mechanical equipment, including electrical cables. This 
requirement will prevent or reduce the possibility of damage to redundant safety-related 
equipment during design-basis events (e.g., fires, pipe breaks, missiles, or floods). If possible, 
redundant safety-related equipment shall be separated by barriers sufficient to provide protection 
from the design-basis event (e.g., fire-rated walls, missile shields, separate floors, conduits, or 
penetrations). Where redundant systems cannot be separated by bamers, as in containment and in 
the control room, other acceptable means shall be designed, evaluated, and installed to prevent 
the loss of function of safety-related systems during design-basis events. 

CNEB 9.5-1"; and Regulatory Guide 1.7513 shall be met. 

control-system componentichannel or failure oflremoval from sezvice of any single protection 
system componentkhannel that is common to the control and protection systems leaves intact a 
system satisfiling all reliability, redundancy, and independence requirements of the protection 
system. Interconnection of the protection and control systems shall be limited so as to ensure that 
safety is not significantly impaired (10 CFR 50, Appendix A, Criterion 24). 

The separation requirements outlined in 10 CFR 50, Appendix R; Branch Technical Position 

The protection system shall be separated from control systems so that failure of any single 

6.27 Equipment Qualifications 

All ANS electrical, mechanical, and instrumentation and control equipment performing a 
safety function shall be capable of performing that safety function under all normal, abnormal, 
and design-basis accident conditions as required by 10 CFX 50, Appendix A, Criterion 4. All Class 
1E electrical, mechanical, and instrumentation and control equipment shall meet the requirements 
of EEE Standard 323-1983." See Sect. 4.7 for classifications of systems and components, 
seismic qualifications, and a minimum list of standards and requirements for these components. 

6.28 HumanFadors 

A human-factors plan shall be prepared for ANS. This plan will satis@ the requirements set 
forth in DOE Order 6430.1A; DOE Draft Order HFE.1, Human Factors Engineering Program 
Requirements for Department of Energy Nuclear Facilitie~;~' and DOE-Standard HFAC I, 
Human Factors Engineering-Design Cn'teria.16 The plan shall provide a strategy €or conducting 
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the human-factors design activities in a time frame consistent with the overall A N S  design effort. 
It shall also provide an awareness of required human-factors activities and a means for evaluating 
the contribution of such efforts. The plan shall comply with all human-factors concerns identified 
in NUREG O800, Chapter 18, “Safety Anatysis Review.”’ 

Incorporating human factors into the design shall be the joint responsibility of the design 
team and human-factors experts. The designers’ knowledge of the hardware, software, and 
application context and the expertise of the human-factors specialists concerning human abilities, 
characteristics, behavior, and motivation shall be applied cooperatively in the design of all systems. 

Human factors shall be emphasized in the following areas: 

1. the design and development of products, equipment, facilities, and environments that are 

2. the development of procedures for performing human activities; 
3. the provision of seTvices to people; and 
4. the evaluation of humamenvironment (or system) interfaces. 

used bu people; 

The objectives of these activities are to enhance overall system effectiveness and efficiency 
and to maintain a desirable level of human welfare and well-being. The approach is a systematic 
application of relevant information about human abilities, characteristics, behavior, and motivation 
in the execution of such functions. 

good design principles necessitate a total systems approach that explicitly and simultaneously 
considers the following characteristics: 

If the design activity involves a human or impacts human performance for related activities, 

1. activitiafinctions (interfaces, performance aids, procedures, and training); 
2 the context of the activity/function (physical noise, lighting, and temperature; social crawding, 

isolation, and self-esteem); and 
3. the human in the loop (knowledge, skills, abilities, and motivation). 

Considerations such as designing for maintenance accessibility or designing panel layouts that 
minimize human data search requirements shall be inherent qualities of the design process. 

629 FrnRokctkm 

The A N S  fire-protection program will have two objectives. The primary objective is to 
provide assurance, through a defeeosein-depth design, that a fire will not prevent the performance 
of necessary safe plant shutdown functions and will not significantly increase the risk of 
radioactive releases into the environment (10 CFR So, Appendix A, Criterion 3). The second 
objective is to provide assurance for life safety and protection of the investment in the plant. 

To meet the first objective, the ANS structures, systems, and components imprtant to safety 
shall be designed and located to min- the probablity and effect oE fires and explosions. 
Noncombustible and heat-resistant materiab shall be used wherever practical and a fireprotection 
program for areas containing safety-related equipment shall include fire detection and 
extinguishing systems and equipment, administrative controls and procedures, and trained 
personnel as required by 10 CFR 50, Appendix R, and as implemented in the MRC Branch 

- Technical Position Paper CMEB 95-1.’’ 
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To meet the second objective, the A N S  structures and the fire-protection systems for areas 
not containing safety-related equipment shall be designed to comply with the requirements of 
DOE Order 6430.1A 

6210 Wguards and Security Requirements 

6210.1 Requirements 

The safeguards and security policies and systems implemented for A N S  shall be in 
compliance with DOE Orders 5480.6,17 5632.2A,I8 5632.6,19 and 6430.1A;' 10 CFR 50 and its 
appendices; 10 CFR 73; and 10 CFR 100. 

A physical security assessment shall be concluded per 10 CFR 50.34(c). 
A safeguards contingency assessment shall be conducted per 10 CFR 50.34(d). 
DOE Order 5632.2A requires that the safeguards and security systems protect special nuclear 

material (SNM) and vital equipment, including nuclear reactors, from theft, sabotage, and other 
hostile acts that could adversely impact national security or the health and safety of the public. 
Specific hostile actions to be protected against include: theft of SN?vi, diversion of SNM, 
radiological sabotage of SNM or vital equipment, and industrial sabotage of SNM or vital 
equipment. 

Security measures shall be implemented to provide protection against design-basis threats 
No. 1 and No. 2 below (required by 10 CFR 73.1 and DOE Order 5632.214) and against design- 
basis threats No. 3 and No. 4 (based on implied requirements stated above and on good practices 
required by ORNL). 

1. Radiological sabotage. 
A A determined violent external assault; attack by stealth; or deceptive actions by several 

persons with attributes, assistance, and equipment as defined in 10 CFR 73.1. 
B. An internal threat by an insider, including an employee (in any position). 

2. Theft or diversion of formula quantities of SNM. 
A A determined, violent, external assault; attack by stealth; or deceptive actions by a small 

group with attributes, assistance, and equipment as defined in 10 CFR 73.1. 
B. An individual, including an employee (in any position). 
C. A conspiracy between individuals in any position who may have access to and/or detailed 

knowledge of facilities or items that could facilitate theft of SNM. 
3. Attempts to disrupt the operations of the facility. 
4. Spontaneous actions of a large group of people involved in acts of civil unrest. 

62102 Graded Approach to security 

A N S  security requirements shall be developed so that A N S  research mnes remain accessible 
to users and so that operation zones are accessible only to operators and operations personnel. 
This graded approach to security will combine physical security measures at the plant site 
boundary, an enhanced level of security within sensitive internal areas, and a still further 
enhanced level of security for reactor operations and maintenance areas in and around the 
reactor and the reactor support building. The determination of the level of risk to A N S  will be 
made via various vulnerability assessments that will identi@ weaknesses that could be exploited by 
possible adversaries and that will determine the levels and types of security systems to be 
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included. The safeguards and security program Will protect A N S  by integrating features designed 
to prevent forced entry by intruders and by using a composite of engineered security features and 
internal controls to provide passive protection of the reactor from insider sabotage. 

In the event that results of a radiological sabotage assessment reflect a possible adverse 
impact upon public health and safety (10 CFR 100 limits exceeded), the secure environment shall 
then be designated and protected as a Vital Area. 

6211 Radioactive and Other Hazardous Waste Management Requirements 

Radioactive and other hazardous waste produced from plant operations shall be managed to 
ensure that effluent and wastes are controlled and that adverse impacts on facility workers, the 
surrounding population, and the environment are minimized. ANS waste management requires 
detailed implementation of DOE Order 5820.2A, Radioactive Waste Management20 and 
supporting implementation documents O m - 1  14332' and ORNLfI34-11 166.22 Other 
referenced requirements include 10 CFR 50, Appendix I; the SRP, Chapter 11;' 10 CFR 20; and 
GDC-60 and -64 from 10 CFR 50, Appendix A 

The waste management ISDDs and SDDs for A N S  shall, as a minimum, indicate interfaces 
with appropriate organizations of the facility manager, such as the ORNL Environmental, Safety, 
and Health Compliance Directorate. Waste treatment and processing systems shall be designed, 
constructed, and operated to comply with regulatory requirements and limits and with g d  
practices applicable to the following: 

- 
1. separation of dissimilar wastes and waste streams (e.g., radioactive and nonradioactive); 
2. monitoring and discharge of effluent; and 
3. waste forms for transport, storage, and disposal. 

Design decisions, written procedures, training, and practices will be sufficient to minimize 
production of effluent and primary wastes; to contain the wastes safely; and, to the extent 
practicable, maximize recycling of wastes and minimize secondary waste generation. 
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7.1 QUAL;ITY AssURANCEi! PROGRAM 

The Quality Assurance (QA) program for the ANS Project shall meet the require:ments of 
DOE Order 5700.6B, Quality Assumme,' and the intent of 10 CFR 50, Appendix B, Quality 
Assurance Criteria for Nuclear Power Plants and Fuel Reprocessing Plants, as elaborated in Sect. 
17 of the NRC SRP, NUREG-OSO0.2 The A N S  QA program, which is documented in the A N S  
QA Plan, ORlWI'M-l1446,3 addresses the basic, supplemental, and nonmandatory requirements 
indicated in the appendices of ASME NQA-1' and the provisions of ASME NQA-25 

The quality standards in use for the project are: 

1. ASME NQA-1, Quality Assurance A.ogram Requirements for Nuclear Facilities, latest year and 
addenda: 

basic requirements, 
supplements, 
appendices, and 
figures. 

2. ASME NQA-2, Quality Assurance Requirements for Nuclear Facility Applications, latest year 
and addenda: 

introduction; and 
individual parts. 

The ANS QA Plan is to be reviewed annually. Updates or revisions to NQA-1 or NQA-2 are 
reviewed for applicability and are incorporated into the QA Plan as appropriate. The applicability 
of these standards to the project is contained in Table 7.2-1, ANS Project quality levels. The 
application of these standards to project activities is d e s c n i  further in this section. Additional 
grading of the application of QA elements is performed according to the work operations. This 
graded approach is further delineated in the ANS QA Plan. 

codes, standards, and specifications referenced in the text; 

Grading of QA program elements addresses qualitative factors such as: 

1. Safety 

0 

minimum effect-no risk to the health and safety of on-site personnel 
maximum effkct-undue risk to the health and safety of on-site personnel and to the 
public 

minimum effectminimal effort and simple 
maximum effect-extensive effort and complex 

minimum effect-few simple processes required 
maximum effect-state-of-the-art complex processes required 

2 Ikdopment of requirements 

0 

3. AA3ivitycomp~ty 
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4. Investigation maturity 

* 

0 

* 

* 
0 

minimum effect-proven investigative method available for same use 
maximum effect-mmpletely new method for a new use 

minimum effect-no restraining or interrelated dependence on other items 
maximum effect-many restraining andlor interrelated attributes 

minimum effect-negligiile inconvenience, cost, or schedule impact 
maximum effect total  loss of service capability and extreme cost or schedule impact 

minimum effect-standard industrial or laboratory practice 
maximum effect-critical to obtaining DOE authorization for facility design, construction, 
or operation. 

5. a- - tics 

6. Ekonomiat 

7. Activityimpo- 

The responsibility for the quality of A N S  structures, systems, components, or activities rests 
with the line management of the project and the various supporting organizations and contractors. 
Subtier A N S  QA plans showing commitment to and application of the aforementioned standards 
shall be required of contractor support organizations with extensive multidisciplinary scopes of 
work. Such plans shall be reviewed by the ANS Project organization before the contractors begin 
project work 

To ensure that the required quality of all systems within the overall plant is achieved, 
programs of plans and actions shall be implemented to control and verify quality attainment 
through management, design, procurement, manufacture, installation, testing, and operations. 
These programs shall conform, as applicable, to the requirements and shall provide the actions 
specified in ASME NQA-1, including supplements and nonmandatory appendices, and ASME 
NQA-2 a~ follows: 

1. For management and planning, the program shall be in accordance with NQA-1, including 
supplements and nonmandatory appendices. The program shall address at a minimum: 

k QA program, including 
planning, and 

* QAPlans. 
B. organization, including 

0 responsibilities and authorities; 

0 policies and procedures, 

0 

0 quality-status reporting. 

personnel training and indoctrination; and 
personnel, procedures, and equipment qualification. 

C. documentation, including 

qualityrecords, 
trend analysis and reporting, and 

D. management assessments 
E. corrective action 
E engineering holds 
G. occurrence reporting 
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H. quality audits and assessments, including 
planning; 
evaluation of quality methods; 

0 activityaudits; 
product audits; 
self-assessments; 
independent assessments; 
nondestructive examination audits; 

4 records audits; and 
reporting, corrective action, and follow-up. 

2 For system design and equipment procurement and manufacture, the program shall be in 
accordance with applicable portions of ASME NQA-1, including supplements and non- 
mandatory appendices, and MME NQA-2, Sect. 2.7. The program shall address, at a 
minimum: 

A. 
B. 
C. 
D. 
E. 
E 
G. 
H. 
I. 

J. 
K 
L. 
M.. 
N. 

design planning; 
design definition and control; 
design document review and control; 
design verification; 
development testing; 
quality records and reports; 
procurement planning 
procurement requirements and procurement document review; 
evaluation and selection of suppliers, including 

QA program documentation, and 

configuration controfs; 
source evaluation, sumeillance, and inspection; 
receipt inspection and material controls; 
control of nonconforming items, deviations, and waivers; 
control of processes, including 

specialprocesa,and 
manufacturing processes. 

procedures; 

3. For systems installation and testing, the program shall be in accordance with applicable 
portions of ASh4E NQA-1 (including supplements and nomandatory appendices) and 
ASME NQA-2 (except Sect. 27). The program shall address, at a minimum: 

4% 

B. 
C. 
D. 
E 
E 
G. 
H* 

organization, 
contract review, 
construction planning, 
configuration control, 
construction procurement, 
construction and installation control, 
construction inspections and tests, 
maintenance during construction, 
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4. For operations, the program s,,all be in aceordance with applicable portions of ASME 
NQA-1, including supplements. The program shall address, at a minimum: 

k 
B. 
C. 
D. 
E 
F. 
G. 
H. 

operation, maintenance, and modification; 
planning; 
organization; 
preoperative control; 
acceptance testing; 
surveillance and surveillance testing; 
periodic inspection and testing; and 
inservice inspection. 

Specifications for system components, materials, and services shall contain requirements for 
QA programs and special QA practices appropriate to the item or scope of work being defined. 

The hierarchy of QA requirements is presented in Fig. 7.1-1. 
The performance requirements and design features for A N S  are defined in this PDR and are 

further detailed in the ISDDs and SDDs. These requirements establish the objectives of the 
facility design effort and serve as bench marks by which the success and acceptability of the design 
will be measured. They shall serve as standards of acceptance for the operability performance 
testing. The SDDs implement the QA requirements for management, planning, design, 
procurement, system installation, testing, and operations. The extent of application of QA 
requirements are related to the ANS classification and the ANS-assigned quality level (see Table 
7.2-1). 

A major component of the ANS QA program shall be a group of controls collectively 
referred to as the configuration management system. This system shall ensure that the 
performance requirements and design features of the facility are identified, are documented in a 
controlled reference source, and are distributed to project organizations involved in the design of 
the facility. Configuration management shall involve multiple aspects of the project’s QA program, 
including personnel training, design, computer codes, drawings, safety analyses, procurement, 
procedures, documents, materials, tests, modifications, nonconformances, and quality records. 
Control of configuration shall be practiced throughout the life of the facility. 

The configuration management system shall ensure that the facility performs as intended 
throughout its life cycle and that plant modifications do not compromise the defined function of 
the facility. It shall also ensure that the actual physical configuration of the facility is accurately 
re5s ted  in the design documentation for the facility (e.g., drawings, reports, and analyses). 

7.2 DEFINlTION OF QUALITY LEVEIS 

The extent of management controls applied to an item or activity will vary as a function of 
the degree of confidence needed regarding the quality of an item or activity. Certain items or 
activities may require extensive QA efforts throughout all stages of development, while others 
may require only limited QA efforts in selected phases of development. QA measures will be 
selectively applied to an item or activity based upon gradingheighing factors such as 
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Quality level Safety class' Other considerations Quality requirements2 

QLl sc-1, -2, -3 
NRS-4 

QC2 NRS-3, -2 

Schedule delay > 6 months 

Cost > $500,000 

3 months c schedule delay c 6 months 

NQA-1 Basic requirements 
or NQA-1 Supplemental requirements 

NQA-1 Nonmandatory appendices 
NQA-2 Requirements3 

NQA-1 Basic requirements 
or NQA-2 Requirements 

$200,000 < Cost < $500,000 

QC3 NRS-1, -0 Commercial practice per applicable 
codes 

Notes: 

* Safety classes are defined in Sect. 4.7 of this document. 
Quality assurance elements are selected based upon the item function or activity complexity and applicability of the quality 
program element to the item or activity. 
NQA-2 requirements as specified in Sect. 7.2 
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1. consequences of failure; 
2 data generation function (data importance); 
3. complexity of design or fabrication uniqueness; 
4. special controls needed; 
5. functional compliance demonstrated by inspection, investigation, or test; 
6. schedule impacts; 
7. cost impacts; and 
8. quality history or degree of standardization. 

The provisions of the A N S  QA program shall apply to ANS structures, systems, components, 
and activities in a graded manner commensurate with the quality-level designations defined herein, 
safety classifications designations defined in Sect. 4.7, and the grading criteria and methodology 
defined in the ANS QA Plan. 

There are three levels under which A N S  structures, systems, components, and activities are 
classified. These classifications serve to distinguish between the extent of application of ASME 
NQA-1 supplemental requirements, nonmandatory appendices, and ASME NQA-2 requirements. 
Further grading is described within the A N S  QA Plan by describing which quality program 
elements are to be retained by the project and which elements are to be passed down It0 
subcontractors. The final grading of quality program elements is based on work function and is 
contained in the working-level documents. These documents, tailored to the project’s work scope, 
identify those appropriate QA elements that are to be implemented. 

Quality bd 1 shall apply to ANS structures, system, components, and activities 

1. that impact reactor safety, or 
2. that are identified as high-hazard facilities, or 
3. whose failure couid delay the project schedule by greater than six months, or 
4. whose cost of repair or impact to the project is greater than $500,000, or 
5. whose failure represents noncompliance with regulatory requirements. 

This level includes ANS structures, systems, components, and activities assigned Safety 
Classes SC-1, -2, -3, and NRs-4 (refer to Sect. 4.7). The quality standards applicable to this safety- 
class level are ASME NQA-1 and NQA-2 As discussed in Sect. 7.1 and herein, further grading is 
based upon appropriate qualitative factors and work scope and is accomplished to determine the 
appropriate QA program needs and controls. 

Quality I m d  2 shall apply to A N S  structures, systems, components, and activities 

1. not affecting reactor safety but designated as 
moderate hazard (NRS-3), or 
important or low hazard (NRS-2), or 

2. whose failure could delay the project schedule by more than three months (but less than six 
months), or 

3. whose cost of repair or impact to the project is greater than $200,000 but less than $SOO,OOO. 

The QA requirements applicable to this level are the basic requirements of AS= NQA-1 
and the following sections of ASME NQA-2: 
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0 

0 

Part 2.2, Quality Assurance Requirements for Packaging, Shipping, Receiving, Storing 
and Handling of Items for Nuclear Power Plants, 
Part 2.3, Quality Assurance Requirements for Housekeeping for Nuclear Power Plants, 
Part 2.7, Quality Assurance Requirements for Computer Software for Nuclear Facility 
Applications, and 
Part 2.20, Quality Assurance Requirements for Subsurface Investigations for Nuclear 
Power Plants. 

The remaining portions of ASME NQA-2 are not applicable since the basic requirements of 

Quality LAlel3 shall apply to A N S  structures, systems, components, and activities other than 
ASME NQA-1 provide sufficient quality programmatic guidance. 

those assigned Quality Levels 1 or 2. QA requirements applicable to this level are those 
customary within standard or commercial use. Additional controls may be imposed at the 
discretion of the responsible design or construction organization to provide an appropriate level 
of confidence that items function in accordance with their design or that activities are performed 
as intended. 
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8 1  INTERFAQESWICTHORNL 

A N S  will be fully integrated into the existing infrastructure of ORNL. Use will be made of 
existing capabilities at ORNL whenever practical. Under standard ORNL clearance rules, Visitor 
badges will provide access to facilities such as the Central Research Library. ANS security and 
fire-protection personnel will coordinate activities with the ORNL Laboratory Protection Division. 
Operation of A N S  will u t k  existing roads, utilities, shops, and crafts organizations at ORNL to 
the extent commensurate with its mission as a fully integrated user facility. 

the following: 
ANS will be integrated into the existing infrastructure of ORNL with defined interfaces for 

1. transfer of shielded casks to other facilities handling transuranium, other isotope targets, 
materials irradiation targets, and other radioactive experiment components; 

2. security and fire protection; 
3. emuent monitoring, waste management, and waste disposak 
4. sample analyses at special laboratory facilities; and 
5. telecommunications. 

Several facilities at ORNL, including the Laboratory Emergency Response Center - 
(Laboratory shift superintendent’s office) and the guard and fire headquarters, will be provided 
with ANS alarm information. 

The details of each of these interfaces will be defmed in the appropriate SDD document(s). 

As required to meet the ANS operating schedule, interfaces wii  be established to mer the 
transfer of fresh fuel from the fabricator to secure storage locations and to the A N S  site. 
Interfaces will also be established to cover the shipment of irradiated fuel off the A N S  site. 

Emergency response facilities, which are described in SDD 69, Plant Instrumentation, 
Control, and Data Systems, shall be provided for ANS. Infomation concerning the status of the 
plant and any emergency conditions and site monitoring will be provided for emergenq planning 
and management per 10 CFR 50 and NUREG 06%: System designs shall include the capability 
for this information to be available via nuclear data link(s) on a read-only basis for connection(s) 
to extern1 state and federal agency(ies), including DOE, if and when determined necessary by 
DOE. The bigh-speed communications link@) from A N S  to the designated use point (DOE or 
other agency) and tbe associated computer terminal(s) for the user (DOE or other agency) to 
access this information will not be included in the A N S  Project. 

The details of each of these interfaces will be defined in the appropriate SDD document(s). 
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A reception area shall be provided on site to clear visiting scientists into the facility. Tracking 
of personnel on site will be automatic by badge-operated control points, equipped as necessary 
with radiation monitors. Provision will be made for visitors to bring necessary specialized 
equipment from their home laboratories and to remove this equipment by using standard ORNL 
procedures, which shall include survey for radiation contamination. Provision shall be made to 
provide experimenters, when appropriate, with the following services on or near the site whenever 
experiments are to run for 24 consecutive hours or longer-access to food, short-term housing, 
transportation, and office and conference space. 

Interfaces shall be designed to permit users to remove, in one or more industry-standard 
formats, data collected and/or analyzed at ANS. All instrument and control hardware provided for 
experimental use shall enable connection, by industry-standard interfaces, to user-supplied 
equipment, such as specialized temperature controllers. 

and national networks. 
Provisions shall be provided for electronic communications with remote locations using local 

The details of each of these interfaax will be defined in the appropriate SDD document(s). 
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Tbis section provides minimum requirements for inspections and tests performed during the 
plant acceptance test program and surveiIlance tests to be performed during the lifetime of the 
plant. 

in Regulatory Guide 1.68;' NUREG-OSOO, Sect- 14.2;2 and the additional regulatory guides 
r e f e r e n d  by these documents- The acceptance test program shall be designed to demonstrate 
the performance of structures, systems, components, and design features that will be used during 
normal operations of the facility and to demonstrate the perform~nce of standby systems and 
features that must function to maintain the plant in a safe condition in the event of malfunctions 
or accidents. 

The scope, depth, and number of A N S  surveillance tests shall be developed to provide 
assurance that equipment, systems, components, and process variables are within the limiting 
conditions and requirements for continued safe operation of the plant and for protection of the 
investment in the A N S  plant. 

The scope, the depth, and the number of ANS acceptance tests shall meet the requirements 

9.1 PLANTAOCEPTANCE~PROGRAN 

An A N S  acceptance test program shaIl be developed to perform the fallowing types of tests: 

1. functional tests for all first-of-a-kind principal design features, qualification testing prior to 
installation, and acceptance tests of plant systems after installation; 

2 construction tests on structures, equipment, hardware, and components prior to system 
turnover; 

3. preoperational tests on structures, systems, and components prior to fuel load, and 
4. start-up tests prior to operation at full power. 

9.1.1 Fiu~dcmd Test Program 

A functional test shall be conducted as required by NtTREG-O800, Sect. 14.2, for all special 
unique, or first-of-a-kind AWS principal design features. All such features shall be identified as 
early as possible during the conceptual design process, and a program shall be deveioped for each. 
The following features have been identified as possibly requiring a functional test: 

1. reactor refueling machinelequipment and operations, 
2, spent fuel transfer system, 
3. control-rod assemblies, 
4. shutdown-rod assemblies, 
5. cold source, 
6. hot source, 
7. tritium leak-detectioa instruments, 
8. guide and beam isolation system, 

- 
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9. guide and beam replacement, and 
10. core pressure boundary tube replacement. 

9.12 Ca&xuchn Test Program 

Prior to system turnover, a construction test program shall be established to demonstrate that 
the construction and installation has been completed in accordance with the requirements 
specified to the contractor by the designer and equipment suppliers. The construction test 
program shall describe the scope of testing, provide detailed guidance for testing and controlling 
equipment or system status, and include methods for evaluating results from completed tests to 
determine conformance to design requirements. 

9.13 Preoperational Test Program 

A preoperational test program shall be established to demonstrate that structures, system, 
and components will operate in accordance with the design’s functional requirements in all 
operating modes and throughout the full operating range of the design. Testing will include, as 
appropriate, manual operation; operation of systems and components within systems; automatic 
operation; operation in all alternate or secondary modes of control; and operation and verification 
tests to demonstrate expected operation following loss+€-power sources and degraded modes for 
which the systems are designed to remain operational, including natural circulation. 
Guidance from Appendix B includes 10 CFR 50, Appendix B, Sect. XI, 10 CFR SO, Appendix J; 
and 10 CFR 50.34(b)(6)(iii). 

9.1.4 Start-up Test Pr~gram 

A start-up test program shall be established to conduct tests during and following fuel 
loading. These tests shall be divided into two phases: 

1. 

2. 

9.2 

Law-power nuclear start-up tests: These tests begin with the installation of fuel into the 
reactor and shall extend through initial criticality to power levels up to and including 5% 
power. These tests shaU demonstrate satisfactory systems and overall plant operation at low- 
power levels. This phase of testing shall demonstrate that the reactor can be started up and 
shutdown in a safe manner and that the plant can be operated as designed in all the 
appropriate control modes from criticality to power levels up to and including 5% power. 
Poum-ascension tests: These tests shali demonstrate satisfactory steady-state system and 
overall plant operation at reactor power levels from 5% through 100% of full power, 
including safe, shutdown and cooldown. Testing shall demonstrate that the plant can be 
operated in the appropriate control modes. Guidance from Appendix B includes 
10 CFR 50.34. 

!WRVElLLANCE TEST PROGRAM 

A surveillance test program and an acceptance test program shall be established to describe 
the required tests, calibrations, monitoring, or inspections needed to ensure that the necessary 
quality and operational status of systems and components are maintained or to ensure that 
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parameters and set points are periodically verified to be within the safety limits of the technical 
specifications and that the limiting conditions of operation can be met. 

The design of systems and components shall incorporate features to implement required 
surveillance with the plant on-line to the greatest degree practical. For those surveillance activities 
that require the plant to be shut down, design features shall be provided to minimize the 
shutdown time required for these activities. 

Plant surveillance includes the following: 

1. 

2 

3. 

4. 

5. 

tests, activities, and inspections required to ensure structure and component integrity as 
specifically identified in the applicable ASME code, national standards, and the IS1 and 
surveillance program plan(s); 
surveiilance related to evaluating the amount of material property degradation resulting from 
the environmental effects to which it has been exposed under normal operating conditions; 
those tests unrelated to technical specifications (comprised of operability checks, calibration, 
monitoring, and/or inspection), including materials surveillance; 
periodic testing and inspection activities conducted in accordance with QA requirements to 
demonstrate that plant systems and components function in accordance: with predetermined 
specifications; and 
technical specification surveillance, including those tests, calibrations, monitoring, or 
inspections required to ensure that the necessary quality of systems relied upon in the safety 
analysis is maintained; that facility operation will be within the safety limits; and that the 
limiting conditions of operation will be met. 

The technical specifications shall be developed as required by 10 CFFt 50, Sects. 5036 and 
50.34(b)(6)(iii), and by NUREG o&oo, Sect. 16.0, and its references. The testing program will 
meet the programmatic requirements of NQA-1, Basic Requirement 11 and Supplement 
Requirement 115-1. 

For areas not covered by the ASME Code, the designs for A N S  shall include surveillance 
provisions consistent with the objective of maintaining safe operable conditions throughout the 
plant. 
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10.1 DEXXMMSIONING PLAN 

A decommissioning plan will be prepared as part of the design of ANS. This plan will 
demonstrate the practicality of decommissioning the facility at the end of its useful lifetime and 
will identiEy any unique features of the facility that may be appropriate in aiding its ultimate 
decommissioning. The decommissioning plan wii estimate the categories and volumes of wastes 
that will be generated during decommissioning, allowing this data to be integrated into waste 
management planning at O W  The decommissioning plan will also identify the levels of 
radioactivity, either induced or as contamination, that may be left at the AMs site after 
decommissioning. Tbe plan will show how such residual activity is compatible with waste storage 
requirements and land use plans at ORR The document, Tec?uzoZogy, Safe@, and Corn of 
DecommirSiOning Reference Nuclear Research and Test Reacrots, NuREG/CR-1756,' shall be used 
as a reference in developing this plan. 

102 DESIGNING FOR DEOOMMISSIONING 

The design of A N S  shall accommodate ultimate decommissioning, or major facility revisions, 
to the greatest extent practical. Systems and structures shall be designed for decontamination and 
removal. Design features to be considered include avoiding pockets in comers where frequent 
decontamination is likely and providing liners or suitable coverings on concrete walls to prevent 
activity from being absorbed deep@ into the concrete and to allow removal during 
decontamination. Handling systems shall be provided for dismantling systems and structures, or it 
shall k shown that temporary systems can be provided when required. 

Particular attention shall be given to dismantling or altering structures as may be required for 
major alterations or lifetime extension of the facility. Such considerations include the possibility of 
removal and replacement of the reactor assembly or the adding of additional guide halls to the 
facility. 

- 

. -. .. . 
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At the end of a normal operating cycle, an ANS fuel assembly will contain at least 10 kg of 
uranium with a 
effective utilization of resources suggests that these fuel elements be reprocwsed to recover the 
residual uranium and to minimize the waste volume that must dtimately be placed in geologic 
storage. Currentiy, within the DOE system, spent research reactor fuels containing aluminum-clad 
U,O, are ship@ to the Savannah Kver Site for reprocessing, and continuation of this practice is 
assumed even though the A N S  fuel form is aluminum-clad U,Si, DOE has published in the 
Fedma2 Regis&# that UGi, fuels with 235U assays below 20% will be received and reprocessed. 
Examination of the supporting analyses- indicate that the 20% enrichment reference was 
included for safeguard reasons and not because of any problems associated with repr-ing- 
Therefore, design of ANS will be consistent with the plan of shipping spent fuel to the Savannah 
IQiver Site after an initial cooiiflg period. Shipping methods and administrative procedures used at 
HFLR for shipping spent fuel shall be used to the maximum extent possible. 

Spent-fuel storage capacity shall be provided at ANS to accommodate the number of cores 
associated with normal full-power operation and with normal staging of fuel ahead of shipment. In 
addition, reserve storage capacity to accommodate uncertainties in fuel handling and shipments is 
required along with adequate space to afford later expansion of storage capacity should that ever 
h m e  necessary. ANS shall provide spent-fuef storage for a minimum of 24 months in the 
reactor building. A goal of 60-month storage in the reactor building and in the reactor support 
building is imposed to provide additional safety associated with loading the spent fuel into its cask 
for off-site transport. Spent-fuel storage capacity at ANS is in addition to the complementary 
storage capacity assOciated with other reactor-related materials, such as irradiated core pressure 
boundary tubes and reactor controlhhutdown elements. 

assay of nearly 80% along with approximately 7 kg fission products. The most 

11.2 FUEL FABRICATION REQUTREMWS 

Information provided in this section will be used for cost estimates during the conceptual 
design phase of the project. The number of fabricated reactor axes to be provided to support 
ANS developmental and operational needs is indicated in Table 11.2-1.1Iplis: tabfe provides the 
schedule for buildup of these reactor cores from initial development to a fully functioning 
operating facility. It a b  presents specific information on the amount of z)sv required as a 
function of this schedule. 

1. Antountofw 

The basic assumptions used in determining these data are as follows: 

Each A N S  core will contain 15 kg of 
during the manufacturhg process, for a total of 17 kg of 

with an additional 2 kg allowance for scrap 
required for each core. 

- .... 
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0 For the first three cores, z3sU scrap shall include an increased allowance of 13 kg 
additional scrap for the first core (total of 15 kg scrap for this core) and 5 kg additional 
scrap for the second and thud cores (total of 7 kg scrap for each of these cores). 

0 The amount of 

0 

bum-up for a fully used core shall be about 7 kg. 
2. Durations 

The duration of each fuel cycle is 21 days, four of which are used to refuel. 
The amount of time for storage of a spent core in the spent-fuel storage pool inside 
containment (the reactor building) shall be at least two years. 
The amount of lead time needed for an ordered core shall be at least two years prior to 
its use (order in F Y  1998 for use in FY 2000). 
As presently approved by DOE, power operation is assumed to begin in 2002. 

Consistent with the operating schedule presently approved by DOE, an inventory 
buildup of an additional two cores per year (20 instead of the minimum 18) over the 
first five years of power operation (FY 2002 to FY 2006) shall also be provided. 
After FY 2006, ten cores (150 kg of 

3. Inventory 

0 shall be kept in reserve. 

113 PREVENTION OF UNPLANNED NUCLEAR CRlTCCATJTY 

Fissile material shall be controlled in a manner to ensure prevention of an unplanned and 
uncontrolled criticality accident. The double-contingency principle in the facility manager’s policy 
procedure ESH-22 shall apply to all operations.’ Guidance in the implementation of ESH-22 is 
contained in ORNL Health Physics Procedures, RP 24.’ This principle requires that process 
designs, operations, and material usage incorporate suflicient safety factors so that at least two 
unlikely, independent, and concurrent changes in physical conditions must occur before an 
accidental nuclear criticality is possible. 

Accidental release of a fuel element during handling or movement shall be considered. In 
addition, a maximum of 10% of the core-melt prevention goal mentioned in Sect. 4.1.2 can be 
assigned to criticality events. A fuel-assembly drop-accident shall be included in the assessment of 
compliance with this goal. 

To achieve these objectives, two redundant techniques shall be used for subcriticality control 
of fuel elements during all phases of new- and spent-fuel handling and storage. As a goal, 
acceptable subcriticality control shall be achieved by use. of any two of the following five 
techniques: 

1. Moving the fuel element from one position to another within a geometry (e.g., room, 
transport cell, or neutron-poisoned enclosure) so that subcriticality control is achieved by this 
geometry alone. 

2 Securing the element in a transfer container that maintains subcriticality because of its size, 
geometry, and neutron absorption. Calculations shall account for any anticipated medium 
surrounding the container. 

maintains subcriticality. 
3. Removing sufficient moderating materials so that the energy spectrum of the neutrons 



Rev. 4 
511 1/92 

Table 112-1. Reractorcore fhbhtion requirements planning schedule 

Amount of 23sU kg 

Irradiated ='U 
Number of cores Fabricated scrap returned for 

Fiscal year ordered Fresh to be returned reprocessing % burned 
1992 
1993 
1994 1 30 5 
1995 10 
1% 15 
1997 
1998 
1999 
2000 2 44 14 c.. 

2002 20 340 40 7 
2003 20 340 40 42 
2004 20 340 40 23 126 
2005 20 340 40 138 126 
2006 20 340 40 144 126 
2007 18 306 36 144 126 
2008 18 306 36 144 126 
2009 18 306 36 144 126 

c-r 

2001 12 204 24 G, 

Note: 2009 and beyond are identical to the data in fiscal year 2007. 
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4. Securing to the fuel element, by two independent means, a neutron poison that maintains 
subcriticality through neutron absorption. 

5. Securing to the fuel element, by two independent means, a structure that displaces heavy 
water. The system shall be subcritical because of increased neutron leakage and absorption 
caused by the structure alone. 

The minimum requirement can be achieved by two applications of one technique (for 

Subcriticality control by each technique is defined as Kq < 0.95, after including calculational 
example, poison addition) if sufficient diversity exists in these two applications. 

uncertainties and biases. A N S  57.2-1983 (p. 12) and Appendur IV of IAEA Technical Reports 
Series No. 189 provide acceptable methods for including uncertainties. 

11.4 MOVEMENT AND SIDRAGE OF NEW AND SPENT FUEL 

The movement and storage of fuel elements within the ANS facility shall meet simultaneously 
the following requirements: subcriticality control; adequate cooling; radiation protection of 
personnel and sensitive structures and systems; inventory control; and safeguards, security, and 
sabotage protection. Standards and guides applied to these requirements include the following: 

1. 

2 

3. 

4. 
5. 

6. 

10 CFR 50, Appendix A, General Design Criterion 61, Fuel Storage and Handling and 
Radioactivity Control; Criterion 62, Prevention of Criticality in Fuel Storage and Handling; 
and Criterion 63, Monitoring Fuel and Waste Storage. 
NRC Standard Review Plan (SRP), Sect. 9.1.1, New Fuel Storage; Sect. 9.1.2, Spent Fuel 
Storage; Sect. 9.1.3, Spent Fuel Pool Cooling and Cleanup System; and, as appropriate, Sects. 
9.1.4, 9.1.5, 15.7.4, and 15.7.5.3.6 
NRC Regulatory Guides referenced in the SRP, including Regulatory Guide 1.13, Design 
Objectives for Light- Water Reactor Spent Fuel Storage Facilities and Nuclear Power Stations? 
DOE Order 6430.1A, particularly Sect. 1300-4, Nuclear Criticality Safety! 
American Nuclear Society Standards ANSI 57.1, Design Requirements for Light Water Reactor 
Fuel Handling System: ANSI 57.2, Design Objectives for Light Water Reactor Spent Fuel 
Storage Facilities at Nuclear Power Stations;'o and ANSI 57.3, Design Requirements for New 
Fuel Storage Facilities at Light Water Reactor Plants." 
Facility manager's procedures governing nuclear criticality. See, for example, ORNL Health 
Physics Division Procedure RP-2.4, Fissile Material Safety, dated February 21, l99O.' 

Additional useful information is available in International Atomic Energy Agency publications 
that deal with fuel transport and storage within nuclear fa~i1ities.l~'~ 

Additional generic requirements also apply to fuel movement and storage. Inventory control 
shall, as a minimum, include assembly accountability of fresh-fuel assemblies entering the site and 
spent-fuel assemblies leaving the site. Safeguards and security requirements are stated in 
Sect. 6.210 of this PDR Radiation protection of personnel shall meet the ALARA requirements 
in Sect. 4.8.13. Subcriticality requirements for A N S  are presented in Sect. 11.3. Fuel assembly 
cooling and subcriticality control shall meet the requirements for inherent and passive safety, as 
stated in Sect. 4.12 This requirement is amplified by the SDC for passive safety found in 
Appendix B. Additional plant-level requirements specific to fuel movement and storage are: 
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1. Within containment, storage of full-bumup fuel shall be provided for a minimum of 24 
months of normal operation. 

2. Additional spent-fuel storage shall be provided in the reactor containment building or the 
reactor service building for 36 montbs [HOL.D3"*' of normal operation. 

3. Consistent with Appendix K of 10 CFR 50, heat from radioactive decay of fission products in 
tbe spent-fuel elements shall be 1.2 times the value associated with full-power operation for 
17 days (see Table 115-1 for these values). 

4. The design shall meet appropriate design criteria from Appendix B, including the spent-fuel 
facilities criterion (Table B.5, GDC 61); the nuclear criticality criterion (Table B.5, GDC 
the single failure criterion (Table B.5); and the common mode failure criterion (Table B.6). 

5. The design shall include a criticality alarm system that satisfies the requirements of DOE 
Order 5480.5, Subsect 1lc(2)(9) and Subsect. 1lc(3)(h), respectiVely.14 

The design shall accommodate the requirements listed above for fuel burnups fmm zero to 
the design value. This requirement means that new and spent fuel could follow the same path (in 
revem direction) through the facility; however, a unique path for the loading of fresh-fuel 
assemblies is not excluded. 

to meet singlefailure criteria associated with cooling of the fuel during transport within the 
facility. Examples of the application of this requirement include: 

1. movement of full-burnup fuel within the core pressure boundary tube only after the time 
when natural circulation of the primary coolant is sufficient to meet cooling requirements, 

2 movement of spent fuel in a container only after the time when passive cooling of the 
container by its surroundings is sufficient, 

3. movement of spent fuel outside containment only after sufficient cooling of the bare fuel 
assembly is achieved by natural circulation of air alone, and 

4. cooling of full-burnup spent fuel for a minimum of 24 months 
off-site. 

Time for radioactive decay of spent fuel shall be used to provide additional safety margins or 

- 

before shipment 

115 DECAY WEATVALUES FDR SPENTFUELASSEMBLES 

Table 115-1 presents decay heat, power in megawatts from the ANS care versus time after 
completion of a full 17d  cycle at 330 MW (fission power). Assumptions used and the 
methodology applied to generate this table are from ANSI/ANS-5.1-1979.15 Also showin are 
these power values multiplied by 12 as specified in Sect. 11.4 of this PDR These larger values 
are to be used for performing calculations. The accuracy of this table is estimated as na more 
than three significant figures. 
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Table 115-1. Decw heat values 

Time after 
shutdown (h) 

Power 
fraction (%) 

Power 
(Mw) 

Power 1.2 
(Mw) 

0.00 

1.00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

8.00 

9.00 

10.00 

11.00 

12.00 

13.00 

14.00 

15.00 

16.00 

17.00 

18.00 

19.00 

20.00 

21.00 

22.00 

23.00 

24.00 

25.00 

26.00 

6.4703E-02 

1.0860E-02 

8.2765E-03 

7.01ME-03 

6.2078E-03 

5.6414E-03 

5.2 128E-03 

4.8714E-03 

4.5889E-03 

4.3488E-03 

4.1408E-03 

3.9582E-03 

3.7962E-03 

3.6514E-03 

3.521OE-03 

3.4030E-03 

3.2955E-03 

3.1973E-03 

3.1071E-03 

3.0239E-03 

2.9469E-03 

2.8753E-03 

2.8086E-03 

2.7463E-03 

2.6878E-03 

26329E-03 

2.581 1E-03 

21.3522 

3.5840 

2.73 12 

2.3134 

2.0486 

1.8616 

1.7202 

1.6075 

1.5143 

1.4351 

1.3664 

1.3062 

1.2527 

1.2049 

1.1619 

1.1229 

1.0875 

1.0551 

1.0253 

0.9979 

0.9724 

0.9488 

0.9268 

0.9062 

0.8869 

0.8688 

0.8517 

25.6226 

4.3008 

3.2775 

27761 

2.4583 

2.2340 

2.0642 

1.9290 

1.8172 

1.7221 

1.6397 

1.5674 

1.5033 

1.4459 

1.3943 

1.3475 

1.3050 

1.2661 

1.2304 

1.1974 

1.1669 

1.1386 

1.1122 

1.0875 

1.0643 

1.0426 

1.0221 
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Time after Power PWCX Power . 1.2 

TaMe 113-1 (continued) 

shutdown (h) fraction (%) 0 0 
27.00 

28.00 

29.00 

30.00 

3 1.00 

3200 

33.00 

34.00 

35.00 

36.00 

37.00 

38.00 

39.00 

40.00 

41.00 

4200 

43.00 

44.00 

45.00 

46.00 

47.00 

48.00 

49.00 

50.00 

51.00 

5200 

53.00 

54.00 

2.5322E-03 

24860E-03 

2.4422EX3 

2.4003503 

236 lOE-03 

2-3233-3 

2.2873E-03 

22529E-03 

22201E-03 

21886E-03 

21585E-03 

21296E-03 

2.1018E-03 

2.0751E-03 

2.0494E-03 

20247E-03 

2.OOO9E-03 

1.9779E-03 

1.9557E-03 

1.9343E-03 

1.9136E-03 

1.8935E-03 

1.8741E-03 

1S53E-03 

1.8371E-03 

1.8195E-03 

1.8024E-03 

1.7587F2-03 

0.8356 

0.8203 

0.8059 

0.792 1 

0.7791 

0.7666 

0.7548 

0.7434 

0.7326 

0.7222 

0.7123 

0.7027 

0.6936 

0.6848 

0.6763 

0.6681 

0.6603 

0.#27 

0.6453 

0.6383 

0.6314 

0.6248 

0.6184 

0.6122 

0.6062 

0.6004 

05947 

0.5893 

1.0027 

0.9844 

0.9671 

0.9506 

0.9349 

0.9200 

0.9057 

0.8921 

0.8791 

0.8667 

0.8547 

0.8433 

0.8323 

0.8217 

0.81 15 

0.8018 

0.7923 

0.7832 

0.7744 

0.7659 

0.7577 

0.7498 

0.7421 

0.7347 

0.7275 

0.7205 

0.7137 

0.7071 
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T i e  after Power Power Power 9 1.2 

55.00 1.7696E-03 0.5839 0.7007 

56.00 1.7539E-03 0.5787 0.6945 

Table 115-1 (mntinued) 

shutdown (h) fraction (%) (Mw) (Mw) 

57.00 

58.00 

59.00 

60.00 

61.00 

1.7386E-03 

1.7237E-03 

1.7029E-03 

1.695 1 E43 

1.6814E-03 

0.5737 

0.5688 

0.5640 

0.5594 

0.5548 

0.6884 

0.6826 

0.6768 

0.6712 

0.6658 

62.00 1.668OE-03 0.5504 0.6605 

63.00 1.6549E-03 0.5461 0.6553 

64.00 1.6422E-03 0.5419 0.6503 

65.00 

66.00 

67.00 

68.00 

1.6297E-03 

1.6 17SE-03 

1.6056E-03 

1.5940E-03 

05378 

0.5337 

0.5298 

0.5260 

0.6453 

0.6405 

0.6358 

0.6312 

69.00 1.5826E-03 0.5222 0.6267 

70.00 

71.00 

72.00 

73.00 

15715E-03 

15606E-03 

1 -5499E-03 

1,5395E-03 

0.5186 

0.5150 

0.5114 

0.5080 

0.6223 

0.6180 

0.6137 

0.60% 

74.00 1.5292E-03 0.5046 0.6055 

75.00 1.5192E-03 0.5013 0.6016 

76.00 15093E-03 0.4980 0.5977 

77.00 1.4997E-03 0.4949 0.5938 

78.00 

79.00 

80.00 

1.4902E-03 

1.4809E-03 

1.47 17E-03 

0.49 17 

0.4887 

0.4856 

0.5901 

0.5864 

0.5828 

81.00 1.4628E-03 0.4827 0.5792 

82.00 1.4540E-03 0.4798 0.5757 
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Power Power 1.2 

Table 1151 (amtind) 

T i e  after Power 
shutdown (h) fraction (%) (Mw) 0 

83.00 1.4453E-03 0.4769 0.5723 

84.00 1.4368E-03 0.474 1 0.5689 

85.00 1.4284E-03 0.47 13 0.5656 

86.00 1.4201E-03 0.4686 0.5623 

87.00 1.4120E-03 0.4659 0.5591 

.. . 

8800 

89.00 

90.00 

91.00 

9z.W 

93.00 

94-00 

M.OO 

96-00 

97.00 

98.00 

99.00 

1.404OE-03 

13962E-03 

1.3884E-03 

1.3808E-03 

13733E-03 

1.3659E-03 

13586E-03 

13514E-03 

1.3444E-03 

13374E-03 

1.3305E-03 

1.3237E-03 

0.4633 

0.4607 

0.4582 

0.4556 

0.4532 

0.4507 

0.4483 

0.4459 

0.4436 

0.4413 

0.4390 

0.4368 

05560 

0.5529 

0.5498 

0.5468 

0.5438 

0.5409 
05380 

0.5351 

05323 

0.52% 

0.5268 

0.5241 
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Class 1E 4-22,4-24,4-26,6-12,6-18 

Code of federal regulations xi, xv 

Cold source xi, xv, 4-36, 5-3, 6-3, 6-8, 9-1 
Combustible gas 6-9,6-12,6-13 
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Criticality 4-31, 4-35, 6-3, 9-2, 11-2, 11-4, 11-5 

Decay heat xvi, 4-2, 11-5, 11-6 
Decommissioning 4-8, 9-8, 10-1 
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Instrumentation 2-2, 4-2, 4-25, 4-26, 5-1, 5-2, 5-9, 5-10,6-2, 6-3, 6-4, 6-6, 6-15, 6-16, 6-18, 
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Subpile room 4-34,6-3 
Supplemental design criteria 4-13 
Surveillance mi, 5-1, 6-2, 7-3, 7-4, 8-6, 9-1, 9-2, 9-3 
Tornado xi, xxiii, 4-8,4-21,4-22,4-25,4-37 
Training 4-7, 4-8, 5-2, 5-3, 5-4, 5-5, 5-10, 6-17, 6-19, 6-21, 7-2, 7-4 
Transuranic 1-1, 1-2, 4-33, 4-36, 4-37, 6-3 
Transuranium 2-2, 2-4, 2-7, 6-6, 8-1 
Unlikely events Xvii, d, 4-15, 4-16, 4-17, 4-28, 4-29, 4-30 
Waste 4-8, 4-9, 4-13, 4-14, 4-21, 4-36, 4-37, 6-2, 6-9, 6-11, 6-14, 6-21, 8-1, 10-1, 11-1, 11-4 

Work breakdown structure xiv, xv, 1-2, 1-4 

4-22, 4-23, 5-2, 5-5, 6-16, 6-17, 6-18, 7-1, 7-2, 7-4, 7-7, 9-3, 11-4 

Wind 4-4, 4-5, 4-20, 4-21, 4-22, 4-23, 4-24, 4-25, 4-26 
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Appendix B 

ADDITIONAL REQUlREMENTs FROM 
AUTIHORITATIVE BODTES 

ANS wiil be a DOE facility. Therefore, it will be designed and operated in compliance with 
DOE requirements, including DOE and Oak Ridge (OR) Orders. DOE Orders incorporate, by 
reference, applicable requirements of the CFR, NRC regulatory guides, and national codes and 
standards. Tables B.1 and B.2 list DOE and OR orders applicable to the design, construction, and 
operation of ANS. Table B.3 lists the standards and codes that are either required, recommended, 
or published by the DOE. The last update of these three tables was based on the May 1990 issue 
of DUE Order oooO.2C. 

facilities) are sited, designed, constructed, modified, operated, maintained, and decommissioned in 
accordance with generally uniform standards, guides, and codes that are consistent with those 
applied to comparable licensed nuclear facilities. DOE 5480.4 references Title 10 CFR 50, 
Licensing of Production and Utilization Facilities, and appendices, including regulatory guides. 
DOE 5480.6 requires that the GDC specified in the CFR, Title 10, Part 50, Appendix A, and that 
10 CFR 100, Reactor Site Criteria, be applied to the construction of all new DOE-owned reactor 
facilities. In addition, DOE 5700.6B, Quality Assurance, endorses 10 CFR 50, Appendix B. 

Tables B.4 and B.5 list the compliance commitment level for 10 CFR 50 and its appendices 
(including the GDC). Because of the design features of ANS, Supplemental Design Criteria 
(SDG) were added (Table B.6) to provide a complete list of general design criteria in order to 
further ensure that the plant is designed, constructed, and operated safely and that the public 
health and safety are protected. 

A N S  shall be designed as if it had to undergo the NRC-licensing process for a test facility at 
330 MW (fission power). Tables B.7 and B.8 provide compliance commitment Ievels appropriate 
to A N S  for all NRC regulatory guides, SRP sections, and Branch Technical Positions. Table B.9 
provides a listing of other NRC regulations and publications that are of potential interest to ANS.  

Finally, Table B.10 provides a listing of Martin Marietta Energy Systems policy procedures 
that are applicable to the design, construction, and operation of ANS. Table B.ll lists the 
standards and codes that are either required or recommended by these policy procedures. Table 
B.12 is an index of terms €or Appendix B to facilitate use of the table. 

DOE 5480.5 and DOE 5480.6 require that nuclear facilities (reactors and other designated 

In addition to those NRC requirements specifically referenced in the DOE (and OR) Orders, 
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Tablc B.l. Dqmbmt of (DOE) <mdar A p p h b k  to ANS 

DOE 
ORDER NO. TITLE GUIDANCE 

DOE 1548.2 

DOE 1540.3 

DOE 3791.M 

DOE 5000.3 

DOE 5400.5 

DOE 5440.1C 

4330.2C 

4330.4A 

HazabBous Material Packaging for Transport-Administrative Procedum 

I 

Base Technology for Radioactive Material Transportation Packaging System 

Federal Emplayat Motor Vehicle Safety Program 

Unusual ~ u m c e  Reporting System 

Radiation Protection of the Public and the Environment 

implementation of the National Environmental Policy Act 

In-house Energy Management 

Maintenance Management 

DOE 1540.2 establishes administrative procedures for the 
certification and use of radioactive and other hazardous 
materials packaging by the DOE. DOE 1540.2 also standardizes 
the approval proadures to ensure that DOE packaging designs 
and transportation o p t i o n s  pmvide for public health and 
safety in accordance with regulations of DOT and in accordance 
with standards that are equivalent to the standards prtscribcd 
by N R C  

DOE 1540.3 establishes DOE policies and responsibilities for 
mrdinating and planning base technology for radioactive 
material transportation packaging systems. 

DOE 379124 establishes minimum licensing requirements for 
operating gavcrnment-amed or leased motor vehicles and 
powered industrial equipment; establishes requirements for 
wearing of scat belts; and establishes operator training and safe 
driver award requirements. 

DOE 5000.3 sets forth policy, assigns responsibility, and 
pmvides criteria and instructions for reporting unusual 
occurrences that have programmatic significance at DOE 
operations, analyzing the information reported, and 
disseminating the analysii results. It is DOE policy that unusual 
occunrnas be promptly reported and documented; unusual or 
unplanned m n t s  be formally reported as unusual Occurrences 
reports of unusual occurrences be r e v i d ,  mrrcctive action be 
taken to prevent or minimize the probability of recurrence, and 
information of generic significance be disseminated to other 
interested DOE organizational elements. 

[TBDP' 
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DOE 
ORDER NO. TITLE GUIDANCE 

DOE 5480.16 

DOE 5480.3 

Environmental ProtscttOn, Safety, and Health Protection Program for DOE 
Operations 

Safety Requirements for the Packaging and Trsnspottation of Hszsrdou~ 
Materials, Hazatdoua Substanas and Ha~ardouls Wastes 

DOE 5480.4 Environmental Protection, Safety and Health Protection Standards 

DOE 5480.IB establishes the Environment, Safeq, and Health 
@!3&H) Prognnn for DOE operetiow. It is DOE policy to 
e w w  the plotection of the environment a& the health and 
rafety of the public; ensure safe and healthtul workplaces and 
conditions of earpkym$nt; protect gmrnment propeny against 
soddmtsl losr and damage; ensure compliance with applicable 
statutory nquinments affecting Federal facilities and 
operations: reduce where pmible, identifii environment, 
safety, and health risks, mn though not mandated by spacific 
n g u i m o m q  and emure that QA is punuad. 

MIE 5480.3 catablirhes the requirtmentp for the packaging and 
transportation ofbatardous materials, hazardow substances, and 
bzardoua wasta. Thb order pmvldes general standanll for all 
packaging; structural slsmlards for B pacbging criticality 
standards for fwik material pnckages; standard8 for normal and 
acdbent mnditiorld for a singk package; and quality mura11ce 
n q u i m c n t s  for fabrication, testing, and assembly of shipping 
containen. 

DOE 5480.4 sp&fks and pmvides lrguinmenls for the 
sppltiCation of the mandatory W&H standards, p d d e r  a listing 
of refercncc ESdtH standards, and identifies the mm Ot the 
mandatory and refenme ES&H standards. 'Ibis order shall be 
foilawed during facility design, construction, operation, 
modification, and demmmissioning. 
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DOE 
ORDER NO. TITLE GUIDANCE 

DQE 54805 Safety of Nuclear Facilities DOE 5480.5 requires that nuclear facilities arc sited, designed, 
constructed, modified, operated, maintained, and 
decommissioned inaccordance with generally uniform standards, 
guides, and codes that are consistent with those applied to 
comparable licensed nuclear facilities. This order require a 
safety anabia and review; administrative and procedural 
controls; documented training program; QA program in 
acmrdana with DOE 5700.6B application of ES&H codes, 
standads, and guides; reporting of ocxxmnaa; rrvirn of safety 
analyses design criteria; emergency plans; a nuclear criticality 
safety program; an independent safety miew and appraisal 
system; and the safe storage of unirradiated fissionable material. 

DOE 5480.6 Safety of Depablmmt of Energy-Owned Reactors DOE 5480.6 establishes requirements for a reactor safety 
program to ensure that the safety of each reactor is pmpcrly 
anatyLed, evaluated, documented, and approved by DQE and 
that reactors are sited, designed, constructed, modified, 
operated, maintained, and decommissioned in a manner that 
g b  adequate protection for health and safely and that will be 
in accordanewith uniform standards, guides, and codes that are 
consistent with those applied to cornparable licensed reactors. 
This order endorsea 10 CFR 100 and DOE 64M.lB for siting 
10 CFR 50, Appendix A (NRC General Design Criteria); a 
Safety Analysis Report to follow NRC guidelines (Le., RG 
1.70); and technical specifications to meet 10 CFR 50.36. This 
order also provides requirements on personnel training and 
qualification programs, QA, independent review and appraisal 
system, fmik  material storage, standards, standby and 
decommissioning, reporting of oocumnas,  emergency planning, 
and mod keeping. Only thosc sations of the order that 
pertain to Category A reactors is applicable lo A N S  (Le., the 
saction of Categoty B mctor s  is not applicable). 



DOE 
ORDER NO. TITLE GUIDANCE 

DOE 5480.7 Fire Protection 

DOE 5480.8 

DOE 5480.10 

DOE 5480.1 1 

DOE 5480.18 

Contractor Ocmptional Medical Program 

Contractor Industrial Hygiene P m p m  

Radiation Protection for Occupational Workera 

Accreditation of Performance-Based Training for Category A Reactors and 
Nuclear Facilities 

DOE 5480.7 catablishes requirements for an “impmved risk” 
level of fim protection. A higher standard of protection may be 
justifid in certain instance. The requirements in thla order ape 
to ensun that no t h m t s  to the public health or welfare will 
m l t  from fire, that there are no undue hazards to employas 
from fire, that vital DOE programs will not suffer unacceptable 
delays as a result of fire, and that property damage will be held 
to m a n a p b k  levels. 

DOE5480.8establishesminimum occupationalmedical program 
requinmtnts. This wder sets forth nquirementa for contractor 
occupational medial  program, diagnosis and treatment ofinjuiy 
or disease, employee health maintenance and preventive medical 
activitks, ntedical raords,emergency and disastcrprrparodncss; 
mffing for medii1 programs, and medical facilities and 
equipment. 

DOE 5480.10 establishes the qoirements  and guidelines for 
maintaining an effective industrial hygiene program to preserve 
empfoya: health and we@-being. This objective is to be 
ammptished by identifying, evaluating, and controlling 
environmcnlsl factors and strrsseo found in the work place. 
These emironmental factors and stresses include chemical (e.g., 
liquid, particulate, vapor, and gas); physical {e.g., 
eloctromegnetic r ad ia th ,  noise, vibration, and magnetic fields); 
biological (e.g., agents of infectious diseases); and ergonomic 
(e.& body p i t i o n  in relation to task, repetitive motion, and 
mentat or physical fatigue). The industriai hygiene program must 
identify health hazards, evaluate the hazards; implement control 
measures; and, for OSHA-qulated carcinogens, implement a 
ptugtam that conforms to the requirements of applicable OSHA 
standards (refer lo DOE 5483.1A). 

L t B W  
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DOE 
ORDER NO. TITLE GUIDANCE 

DOE 5480.19 Conduct of Operations Raquinments for DOE Facilities W D P  

DOE 5480.20 

DOE 5481.18 

DOE 548218 

Personnel Selection - Qualification, Training, and Staffing Requirements at m D r 7  
DOE Reactors and Non-reactor Nuclear Facilities 

Safety Analysis and Review System 

Edronmmtal,  Safety, and Health Appraisal Program 

DOE 5481.1B establishes requirements for the preparation and 
review of mfety analyscs (including identification uf hazards, 
their elimination or contml, assessment of the risk, and 
documented management authorbtion of the opcration). 
Detailed requirements for the review and authorization 
proccssa, am add& in DOE 5480.5 and DOE 5480.6. The 
safety analysis shall be initiated during the earliest phases; shall 
identify and demonstrate conformance with applicable guides, 
coda, and standards, shall demonstrate that risks to the public 
and employes are limit& and shall describe the features of the 
actual design and conduct of operation. The review of the safety 
analysis shall evaluate the adequacy of the preventative or 
mitigative design features, review the line organization, and be 
sufficiently documented to a l l w  independent evaluation. All 
peninent details of the analysis, miw, and au thoh t ion  shall 
be tractable from the initial identification of a hazard to its 
elimination or application of controls neccssq to reduce the 
risk. 

DOE 548218 establishes the ES&H Apprabl Program. The 
quality, frequency, and depth of appraisals shall be 
commensurate with the hazard attendant with the respective 
operating activities; comparable to similar regulatory programs; 
and consistent with DOE policy of protection of personnel, 
property, and the environment. The appraisal is performed to 
determine that ES&H policies and requirements are 
appropriately interpreted and implemented; to waluate the 
effectivenarsof ES&H policies, requirements, and standards and 
their implementation; to pmvide management with objective, 
timely, and reliable information on ESLH pcrformana and 
recommendations for improvement; and to determine the 
adequacy of requirements for achieving DOE policy and Federal 
statutory ESBH requirements. 



DOE 
ORDER NO. TITLE 

DOE 5483.1A 

DOE 5484.1. 

DOE 5500.1A 

Occupationat Safety and Health Program for DOE Contractor Employee at 
GarPnnmmt-Ormed Contractor-Operated Program 

DOE 5483.1A establishes requinmenta and proadurea to 
ensure that occupational safely and health standards prescribed 
pursuant to the Atomic Eneqy Act of 1954, ~II amended; the 
Energy Reorganization Act OC 1WS; and the Depattmcnt of 
Energy Organization Act of 1977 pmvlde occupational safety 
and health protection that is d t e n t  with th protection 
afFonled undK the Octupational Ssfety and Health Act of 1970 
(OSHA), Public Law 915%. Tht pmvisions of this order apply 
only with respect to radiation hazards in the work place because 
the pmvisions of OSHA do not apply to DOE amtractor 
cmplayees w6tlrjng in govemwntavnal mntractor-operated 
facilities r i m  DOE a e h  statutory authotity to prescribe 
and enfonn safety and heelth standard6 ut thcse facilities. 'Ihis 
order enfrrrccs 29 CFR 1910,29 CFR 1%, 29 CFR 1915,29 
CFR 1918, and 29 CFR 1928. 

Emergency Management System 

Environwntal Prdection, Safety and Health Protection Information Reporting 
Requinments 

DOB 5484.1 establishes the rajuiiemarts and procedures for 
the reporting of information Wag BsdtH uignificance. This  
order q u i r e s  that all o ~ ~ m n c e d  be investigated; that n.epOrts 
k: submitted; that management take nspMIBivc action; that 
liquid and a i r b m e  emuents and environmental conditions be 
moni~orcd, mluatd, that discharges be nportad to assess the 
Ieveb af radioactive and nonradioacthe pdlumnts and their 
hnpact; and that thne be CMlJistenCy in the Veatment of such 
OcCllllWUXS. 

DOE 5S00.1A establishes the overall poliq and requirements 
for an Emergency Management System that will prwide for 
devebpment, mordination, and direction of DOE planning, 
preparedness, and readiness assmnct for response to 
operational, mergy, and continuity of government emergencies. 
?his order also rcquirca compliana ~~III the Federal 
Radiological Emergency Rtspoaw Plan. 
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DOE 
ORDER NO. GUIDANCE 

DOE 5500.2 
(Canccled by 5500.1A, but 
Attachments 2 and 3 are 
still valid) 

Emergency Planning, Preparedness, and Response for Operations 

DOE 5500.3 

DOE 5500.4 

DOE 5500.7A 

Reactor and Nonreactor Nuclear Facility Emergency Planning, Preparedness, 
and Response Program for DOE Operations 

Public Affairs Policy and Planning Rquirements for Emergencies 

Vital Recorda Protection Program 

Attachment 2 to DOE 5500.2 requires emergency planning, 
preparedness, and response programs documents. An overall 
emergency organizational structure shall bt established and 
included in the written emergency plan. Credible emergencies, 
as well as nadintss actions, medical requirements, damage 
control, reentry planning, and damage assessment, will be 
identified and described. Emergency facility requirements and 
oommunications are P D F  based on this order. Attachment 
3 to DOE 5500.2 establishes requirements for emergencies and 
notification systems. 

DOE 55003 establishes nquiremmts for the development of 
siteapscific emergency plans and procedums for radiological 
emergenciea. It also requires that compnhensive emergency 
actions be planned, coordinated, and implemented to respond 
effectively to the onaite and off-site consequences of a 
radiological emergency; and it pmvidea for appropriate 
coordination between DOE and off-site officials to ensure the 
protection of on-site personnel, public health and safety, and the 
environment. This order establishes four emergency response 
levels (unusual went, alert, site emergency, and general 
emergency) and two radiological emergency planning zones 
(plume aposure pathway and ingestion nposure pathway). 

DOE 5500.4 establishes nquirements for emergency situations. 
This order wen emergency situations involving any actual, 
potential, or pcrccivcd thnat to on-site personnel, public health 
and safety, and/or to the environment. These emergencies can 
range from natural disasters (tornad-, floods, earthquakes, 
fires) to manaused incidents (explosions, fins, releases of toxic 
or radioectk materials). 

DOE 5500.7A q u i =  that vital records be protected. Records 
essential to the preservation of the legal rights and interests of 
individual citizens and their government must be protected, but 
rtorage points do not have to be at or in the vicinity of 
Emergency Operation Centers. Examples of rights and interest 
records are legal rights records, f i l  records, and valuable 
rescatch ncords. 



DOE 
ORDER NO. GUIDANCE m E  

DOE 5632 .a  

M E  56326 

DE 5633.3 

DOE 5700.6B 

Physical Protection of SpecMI Nuclear Material and Vihl Equipment 

Physical Protection of DOE Property and UnclaJsiTkd Facilitiea 

Contml and Acmuntability of Nuclear Materials 

Quality Assurance 

DOE 5820.2A Radioactive Waste Management 

llBDpI 

I W w n  

P B D P  

DOE 5700.6B sects forth requirements and assigns 
responsibilities for artabllshing, implementing, and maintaining 
plans and actions to ensum quality achievement. 'KRe QA 
pmgram 6hall include, as a minimum the msignment of 
organization resp0nsibilit.y and authwity for activities affecting 
quality end sctivitiar that ensure quality achievement, defition 
of quality and QA objectives and requirements, implementation 
of procedures, independent verifmtion, and cady detection nnd 
correction of d e f i h c i a .  The QA plan shall a b  be defhKd for 
each pcollrsm, have m u c c e s  pruvided, be impIcmenfed using 
written proadurn, be defined in term of measurable 
characteristics, confirm quaiity attainment, perform audits, and 
identify and correct deficiencies. This order states that 
ANSI/ASMB NQA-1 is the preferred standard for QA In the 
nuclear ~a. 

DOE 5820.2 establishes policies and guideline for managing 
radioactive waste, waste by-products, and radiosecively 
contaminated surplus facilities. This order cwem the 
management of high-level waste; transuranic waste, bw-levet 
waste, wastes amtaminated with naturally accurring 
radionuclides and the decontamination and decommissioning of 
surplus facilities. 
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DOE 
ORDER NO. GUIDANCE TITLE 

DOE 643Q.lA General Besign Criteria DOE 6430.1Apmvidca GDCand establishes the responsibilities 
and authoritics for the development and maintenance of these 
criteria. It is DOE poliey that professional architecture1 and 
engineering principles and practices be applied to the planning, 
design, construction, alterations, and/or acquisition of facilities; 
that all facilities will comply with the Federal and DOE 
regulations for energy consmation and ullc of mewable 
energy; that all applicable laws, regulations, and executive 
orders, whether Federal, rtate, or local, will be satisfied in the 
planning, design, and construction of the facility; and that all 
facilities are dcaigned and constructed to be reasonable and 
adequate for their intended purpose and consistent with health, 
safety, and environmental protection requirements. 
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Table B.2 Oak Ride FEU Office Ordem Applicable to ANS 

OR0 
ORDER NO. 

The Oak Ridge Field off7ce Orders listed below supplement the DOE Orders listed in Table B.I. 

OR 1100.1 Organization and Functions - Oak Ridge Operations 

OR 1270.2A 

OR 1540.1A 

Safeguards Agreement with the International Atomic Energy 
Agency 

Materials Transportation and Traffic Management 

OR 5000.3 Unusual Occurrence Reporting System 

OR 5480.1A 

OR 5480.4 

Environmental Protection, Safety, and Health Protection 
Program for Oak Ridge Operations 

Environmental Protection, Safety and Health Protection 
Standards 

OR 5480.5 Safety of Nuclear Facilities 

OR N 5480.6 Safety of Department of Energy-Owned Reactors 

OR N 5480.8 Contractor Occupational Medical Program 

OR N 5481.1B 

OR N 5482.1B 

Safety Analysis and Review System 

Environmental Protection, Safety, and Health Protection 
Appraisal Program 



Table B.2 oalr Ridge FKM OBtiCe orders Applhbk to ANS 

O R 0  
ORDER NO. TITLE 

OR 5483.1 

OR 5484.1 

Occupational Safety and Health Program for Gwernment- 
Owned Contractor-Operated Programs 

Environmental Protection, Safety and Health Protection 
Information Reporting Requirements 

OR N 5500.2A Emergency Notification 

OR 5500.2 

OR 5500.3 

OR 5500.4 

Emergency Planning, Preparedness, and Response for 
Operations 

Reactor and Nonreactor Nuclear Facility Emergency 
Planning, Preparedness, and Response Program for DOE 
Operations 

Public Affairs Policy and Planning Requirements for 
Emergencies 

OR N 5700.6B Quality Assurance 

OR 5820.2 Radioactive Waste Management 



B.3-1 

Table B3. Standank Required or Rekremed by the Depammt of Enerhp 

NUMBER 
JUSTIFICATION 
AND GUIDANCE 

A listing of stanthis and c& e m  rrquind or recommendad by DOE and OR den, or ptbiishad by DOE mes given below. The 3-h and 
Guidance column indicates which oprier tcquitw ff m0mrned.s that particular standatti or d e .  REQUiREL? means that the d e r  specifies that this standad 
"shall be* used in the design. RECOMMENDED means that the d e r  states that this standard "shall be conskim8 in the design Each standard in this table 
must be reviewed f o t  the sptf ic  compliance level fop ANS. Standart& ap@ to varying degrees based on spi j ic  ANS design features and the particular 
statements in the orders. if the standanl b required or mmnmended 4 an MMES Policy and ?bcedure, this is aho noted If an MMES Policy and proccdutc 
is listed hm, it is not relisted in Table B.11. 

Some of the codes or s t d  listed be& ma)t cmtain statements that make it appear to be not-applbble to the design of ANS. l 7h  shatiopr can occur 
bmuje the code or standad may, in some cases, provide an example. merefore, statements like "SUA as steam generatm" shp&pv ides  guidance and 
ik not part of the requirvment it serf: 

The index and glossary in DOE 6430.1A will be us+l to SDD task leaders for determining applicability on the SDD level. 

#dr Conditioning and Refriaeration Institute f ARIl 

ARI 410 

ARI 430 

ARI 450 

ARI 460 

ARI 550 

Forced Circulation Air Cooling and Air-Heating Coils This standard is REQUIRED by DOE 
6430.1A. 

Central Station Air Handling Units 

Water-Cooled Refrigerant Condensers, Remote Type 

This standard is REQUIRED by DOE 
6430.1A. 

This standard is REQUIRED by DOE 
64a0,l.A 

Remote Mechanical-Draft Air-Cooled Refrigerant Compressors This standard is REQUIRED by DOE 
6430.1A 

Positive Displacement Refrigpirant Comprmrs and Condensing 
Units 6430.1A. 

Thf standard is REQUIRED by DOE 

Centrifugal Water Chilling Packages This standard is REQUIRED by DOE 
6430.1A. 
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Table B3. S?andards Required or Referewed by the Department of Enefbll 

NUMBER TITLE 
JUSTIFICATION 
AND GUIDANCE 

ARI 590 Reciprocating Water Chilling Packages 

ARI 850 Commercial and Industrial Air Filter Equipment 

ARI 1010 Drinking Fountains and Self-Contained Mechanically Refrigerated 
Drinking Water Coolers 

Air Force (USAF;1 

AFh4 88-29 Engineering Weather Data 

Air Movement and Control Association (AMCA) 

Publication 99 Standards Handbook 

Publication 201 Fans and Systems 

Publication 261 Directory of Products Lice& to S3ear the AMCA Certified 
Rating Seal 

This standard is REQUIRED by DOE 
6430.lk 

This standard is REQUIRED by DOE 
6430.lk 

This standard is REQUIRED by DOE 
6430.M. 

This standard is REQUIRED by DOE 
6430. l k  

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430.M. 

This standard is REQUIRED by DOE 
6430. lk 
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'hbk B3. Standanb Requhd or W&renced by the Department of&ergy 

NUMBER 
JUSTIFICATION 
AND OUIDANCE 

Standard 210 Laboratory Methods for Testing Fans for Ratings 

Aluminum Association (AA) 

AA Aluminum Finishes for Architecture 

AA Finishes for Aluminum in Building 

American Concrete Institute fAC1) 

Guide to the Use of Waterproofing, Dampproofing, Protective, and 
Decorative Barrier Systems for Concrete 

ACI SP-4 Formwork for Concrete 

ACI SP-66 Detailing Manual 

ACI 207.4R-80 Cooling and Insulating Systems for Mass Concrete 

ACI 211.1 Standard Practice for Selecting Proportions for Normal, 
Heavyweight, and Mass Concrete 

This standard is REQUIRED by DOE 
643O.lk 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430. IA. 

This standard is REQUIRED by DOE 
6430.iA. 

This standard is REQUIRED by DOE 
643o.ik 

This standard is REQUIRED by DOE 
6430.1k 
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Table B3. Standards Requited or Referenced by the Department of Energy 

NUMBER TITLE 
JUSTIFICATION 
AND GUIDANCE 

ACI 211.2 

ACI 304-73 (R1983) 
(ANSI A186.1) 

ACI 305R-77 (R1982) 
(ANSI A170.1) 

ACI 3MR-78 
(ANSI A144.1) 

ACI-318-77 (ACI 318-83 
[ANSI A89.11) 
(COMMENTARY IS ACl 
3 18R-1983) 

ACI 336.2R 

ACI 336.3R 

ACI 347-78 (ANSI A145.1) 

ACI 349-80 

ACI 349R-80) 
(COMMENTARY 1s IN 

Standard Practice €or Selecting Proportions for Structural 
Lightweight Concrete 

Recommended Practice for Measuring, Mixing, Transporting, and 
Placing Concrete 

Recommended Practice for Hot Weather Concreting 

Recommended Practice for Cold Weather Concreting 

Building Code Requirements for Reinforced Concrete 

Suggested Design Procedures for Combined Footing and Mats 

Suggested Design and Construction Procedures for Pier 
Foundations 

Recornmended Practi- for Concrete Formwork 

C d e  Requirements for Nuclear Safety Related Concrete 
Structures 

This standard is REQUIRED by DOE 
6430.lk 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430.1k 

This standard is REQUIRED by DOE 
6430.1A and supported by RG 1.142 and 
RG 1.143. 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430. 1k 

This standard is REQUIRED by DOE 
6430.1k 

This standard is REQUIRED by DOE 
6430.1A and supported by RG 1.142, SRP 
3.8.3, SRP 3.8.4, and SRP 3.8.5. 
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Table B3. Standards Required or Mmneed by the Department of Ekergy 

NUMBER 
JUSTIFICATION 
AND GUIDANCE 

ACI 350R 

ACI 352R 

ACI 503.4 

Concrete Sanitary Engineering Structures This standard is REQUIRED by DOE 
6430.lk 

Recommendations for Design of Beam-Column Joints in This standard is REQUIRED by DOE 
Monolithic Reinforced Concrete Structum 6430. lk 

Standard Specifications for Repairing Concrete with Epoxy This standard is REQUIRED by DOE 
Mortars 6430.1k 

ACI 531-79 (R1983) Building Code Requirements for Concrete Masonry Structures This standard is REQUIRED by DOE 
6430.1A and supported by SRP 3.8.4. 

ACI 531.1 

ACI 543R 

Specifications for Concrete Masonry Construction This standard is REQUIRED by DOE 
6430. lk 

Recommendation for Design, Manufacture and Installation of 
Concrete Piles 6430. lk 

This standard is REQUIRED by DOE 

American Conference of Governmental Industrial Hveienists (ACOIH) 

ACGIH 

ACGIH 

Industrial Ventilation: A Manual of Recommended Practice, 
Seventeenth Edition 

This standard is REFERENCED by DOE 
5480.4 and DOE 6430.M 

TLVs Threshold Limit Values for Chemical Substances and 
Physical Agents in the Workroom Environment with Intended 
Changes 

This standard is REQUIRED by DOE 
5480.4, MMES ESH-7, and MMES ESH-16. 



B.3-6 

Table B3. Standards Required or Rekrencd bv the Department of EWrw 

NUMBER TITLE 
JUSTIFICATION 
AND GUIDANCE 

American Congress of Survevinp, and Mappinp (ACSM) 

ACSM ASCM Horizontal Control as Applied to Local Surveying Needs 

American Industrial Hygiene Association (AIHA) 

AIHA Hygiene Guide Series, Volumes I and I1 

AIHA 

AIHA 

American Industrial Hygiene Association Workplace 
Environmental Exposure Level Guides 

Heating and Cooling for Man in Industry 

AIHA Industrial Noise Manual 

AIm Standards, Interpretation, and Audit Criteria for Performance of 
Occupational Health Programs, Occupational Health and Safety 
Programs, Accreditation Commission 

American Institute of Steel Construction (AISC) 

AISC Moll Manual of Steel Construction-8th Edition 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
6430.1A. 
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TaMe B3. Staadards Required or Referenced by the Department of b r g y  

NUMBER TITLB .- 
JUSTIFICATION 
AND GUIDANCE 

AISC N690-1980 (R1984) Nuclear Facilities: Steel Safety-Related Structures for Design, This standard is REQUIRED by DOE 
(ANSI) Fabrication and Erection 6430. lk 

AISC S326 Specification for the Design, Fabrication and Erection of Structural 
Steel for Buildings (included in AISC Manual of Steel 6430. lk 
Construction) 

This standard is REQUIRED by DOE 

American Iron and Steel Institute fAiSIt 

AIS1 

AIS1 

Manual for Structural Applications of Steel Cables for Buildings This standard is REQUIRED by DOE 
6430. lk 

Specifications for the Design of Light Gauge Cold-Formed Steel 
Structural Members 6430. lk 

This standard is REQUIRED by DOE 

American Nuclear Societv (ANSI 

A N S  2.2-1978 (Rl988) 
(ANSI N18.5) 

Earthquake Instrumentation Criteria for Nuclear Power Plants 
(Revision 1 of N18.5-1974) 

This standard is REFERENCED by DOE 
5480,4 and supported by RG 1.12. 

A N S  2.17-1980 Evaluation of Radionuclide Transport in Ground Water for 
Nuciear Power Sites 5480.4. 

This standard is REFERENCED by DOE 

ANS 3.1-1981 (R1987) 
(ANSI N18.1) 

Qualification and Training of Personnel for Nuclear Power Plants This standard is REQUIRED by DOE 
5480.6 and OR 5480.6. The standard is also 
supported by RG 1.8, SRP 12.5, SRP 13.2.1, 
and SRP 13.2.2. 
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Table B3. Standards Required or Referenced by the Department of Enera 

NUMBER TITLE 
JUSTILlCATION 
AND GUIDANCE 

ANS 3.4-1988 (ANSI N546) 

A N S  3.5-1979 (R1985) 
(ANSI N675) 

A N S  3.7.2-15'79 

ANS 4.1-1978 

A N S  4.5-1980 (R1986) 

A N S  6.4-1977 (R1985) 
(ANSI N403) 

A N S  6.4.2-1985 

ANS 8.1-1983 

A N S  8.3-1986 (ANSI N16.2) 

Medical Certification and Monitoring of Personnel Requiring 
Operator Licenses for Nuclear Power Plants 

Nuclear Power Plant Simulators for Use in Operator Training 

Emergency Control Centers for Nuclear Power Plants 

Design Basis Criteria for Safety Systems in Nuclear Power 
Generating Stations 

Criteria for Accident Monitoring Functions in Light-Water-Cooled 
Reactors 

Guidelines on the Nuclear Analysis and Design of Concrete 
Radiation Shielding for Nuclear Power Plants 

Specification for Radiation Shielding Materials 

Criticality Accident Alarm System 

This standard is REQUIRED by DOE 
5480.6 and supported by RG 1.134. ANS 3.4 
s u ~ ~ r s e d e ~  ANSI N546-1976. 

This standard is REFERENCED by DOE 
5480.4 and supported by RG 1.149. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4 and supported by SRP 7.5. 

This standard is REQUIRED by DOE 
6430.1A and 5480.4. The standard is also 
supported by RG 1.142. (This standard 
should cover those areas voided by the 
withdrawal of ANSI N101.6-1972.) 

This standard is REFERENCED by DOE 
6430. IA. 

This standard is REQUIRED by DOE 
5480.5. 

This standard is REQUIRED by DOE 
6430,lA and DOE 5480.5. This standard k 
also supported by SRP 12.3. 
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Table B3. Stambuds Required of R e f e r a d  by the Dqmtment OCEnerbJr 

JUSTIFICATION 
NUMBER TITLE AND GUIDANCE 

ANS 8.5-1979 

ANS 8.6-1975 (ANSI N16.3) 

ANS 8.7-1975 (ANSI N16.5) 

ANS 8.10-1975 
(ANSI N16.8) 

ANS 8.11-1975 
(ANSI N16.9) 

A N S  8.15-1981 

ANS 11.13-1972 
(ANSI N101.6) 

ANS 14.1-1975 (R1982) 
(ANSI N394) 

ANS 15.1-1983 
(ANSI N378) 

ANS 15.2-1974 
(ANSI N398) 

ANS 15.3-1974 
(ANSI N399) 

Use of Borosicilicate-Glass Raching Rings as a Neutron Absorber 
in Solutions of Fissile Materials 

Safety in Conducting Subcritical Neutron Multiplication 
Measurements in Situ 

Guide for Nuclear Criticality Safety in the Storage of Fissile 
Materials 

Criteria for NucIear Criticality Safety Controls in Operations 
Where Shielding Protects Personnel 

Validation of Cakulational Methods for Nuclear Criticality Safety 

American National Standard for Nuclear Criticality Control of 
Special Actinide Elements 

Concrete Radiation Shields 

Operation of Fast Pulse Reactors 

Development of Technical Speaifieations for Research Reactors" 
(American Nuclear Society). 

Quality Control for Plate-Type Uranium-Aluminum Fuel Elements 

Rmrds and Reports for Research Reactors 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
6430.lA and DOE 5480.4. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.5. 

This standard is REFERENCED by DOE 
5480.4 and supported by RG 1.69, RG 3.9, 
and SRP 12.3. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 
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'hbk B3. Stanchis Required or Ref- by the Department of Energr 

JUSTIFICATION 
NUMBER TITLE AND GUIDANCE 

ANS 15.8-1976 (R1986) 
(ANSI N402) 

ANS 15.11-1977 (ANSI 62.8) 

ANS 15.12-1977 

ANS 15.15-1978 (R1985) 
(ANSI N701) 

ANS 15.16-1978 (R1988) 
(ANSI N17.2) 

ANS 15.18-1979 

ANS 57.7-1982 

A N S  58.3-1977 

ANS 59.1-1979 

Quality Assurance Program Requirements for Research Reactors 

Radiological Control at Research Reactor Facilities 

Design Objectives for and Monitoring of Systems Controlling 
Research Reactor Effluents 

Criteria for the Reactor Safety System of Research Reactors 

Emergency Planning for Research Reactors 

Administrative Controls for Research Reactors 

Design Criteria for an Independent Spent Fuel Storage Installation 
(Water Pool Type) 

Physical Protection for Systems and Components Important to 
Safety 

Safety-Related Cooling Water Systems in Nuclear Power Plants 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 
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Table B3. Standards Required or Referenced by the Department of Eaergg 

JUSTIFICATION 
NUMBER TITLE AND GUIDANCE 

ANS 59.3-1977 Safety-Related Control Air Systems 

ANS 59.4-1979 
(WITHDRAWN?) Protection 

Generic Requirements for Light Water Nuclear Power Plant Fire 

A N S  59.51-1976 
(ANSI N195) 

Fuel Oil Systems for Standby Diesel-Generators 

American Nationaf Standards Institute IANSI) 

ANSI 3.19 Method for the Measurement of Real-Ear Protection of Hearing 
Protectors and Physical Attenuation of Earmu& 

ANSI A58.1-1982 Minimum Design Loads for Buildings and Other Structures 

ANSI A115 Series Door and Frame Preparation 

ANSI A156 Series Hardware 

ANSI A2141 Sectional Overhead Doors 

ANSI B30 Series 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4 and supported by RG 1.137 and SRP 
9.5.4. 

This standard is REQUIRED by OR 
5430.4. 

This standard is REQUIRED by DOE 
643O.M. This standard is also supported by 
SRP 2.3.1, SRP 3.3.1, and SRP 3.3.2. 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430.1 A. 

This standard is REQUIRED by DOE 
6430. 1A. 

This standard is REQUIRED by DOE 
5480.4. 
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n b l e  B3. Standards Required or Referencad by the Deparbnent of Encqg 

NUMBER TITLE 
JUSTIFICATION 
AND GUIDANCE 

ANSI C2-1981 (R1984) 

ANSI c84.1 

ANSI (35.1-1982 

ANSI D7.1-1973 

ANSI N21-1%9 

ANSI N2.3 

ANSI N13.1-1%9 

ANSI N13.3-1%9 

ANSI N13.4-1971 (R1983) 

National Electrical Safety Code 

Electric Power Systems and Equipment - Voltage Ratings (60 Hz) 

Safety Levels with Respect to Human Exposure to Radio 
Frequency Electromagnetic Fields, 300 kHz to 100 GHz 

Inspection Requirements for Motor Vehicles, Trailers, and Semi- 
trailers Operated on Public Highways 

Radiation Symbol 

Immediate Evacuation Signal for Use in Industrial Installations 

Guide to Sampling Airborne Radioactive Materials in Nuclear 
Facilities 

Dosimetry for Criticality Accidents 

Specification for Portable X- or Gamma Radiation Suwey 
Instruments 

This standard is REQUIRED by DOE 
6430.1A and DOE 5480.4. 

This standard is REQUIRED by DOE 
6430.lA 

This standard is REQUIRED by DOE 
5480.4 and MMES ESH-7. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by OR 5480.4 
andMMESESH-7. 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430.114, OR 5480.4, and DOE 5480.4. This 
standard is also supported by SRP 9.3.1, 
SRP 11.5, and SRP 12.3. 

This standard is REQUIRED by OR 5480.4 
and MMES ESH-7. 

This standard is REFERENCED by DOE 
5480.4. 
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Wle B3. Standads R q u M  or Refaend by the Department of- 

NUMBER TITLE 
JUSTIFICATION 
AND GUIDANCE 

ANSI N13.5-1972 Performance Specifications for Direct Reading and Indirect 
Reading Pocket Dosimeters for X- and Gamma Radiation 

ANSI N13.6-1%6 (R1972) Practice for Occupational Radiation Esrposure Records Systems 

ANSI N13.7-1983 Standard for Radiation Protection Photographic Film Dosimeters - 
Criteria for Performance 

ANSI N13.10-1974 Specifications and Performance of On-Site Instrumentation for 
Continuously Monitoring Radioactivity in Effluents 

ANSI Nl6.l-1975 Safety Standards for Operations with Fissionable Materials Outside 
Reactors 

ANSI N42.18-1980 (R1985) Specification and Performance of On-Site Instrumentation for 
Continuously Monitoring Radioactive Effluents 

Radiological Safety in the Design and Operation of Particle 
Accelerators 

ANSI N43.1-1978 

ANSI N43.2-1977 (Same as 
NBS Handbook 114) Equipment 

Radiation Safety for X-Ray Diffraction and Fluorescence Analysis 

ANSI N317-1980 (R1985) Performance Criteria for Instrumentation Used for Inplant 
Plutonium Monitoring 

ANSI N319-1976 (R1984) Personnel Neutron Dosimeters 

This standard is REQUIRED by DOE 
5480.4 and MMES ESH-7. This standard is 
also supported by SRP 12.5. 

This standard is REQUIRED by OR 5480.4 
and supported by SRP 12.5. 

TI& standard is REFERENCED by DOE 
5480.4 and supported by SRP 12.5. 

This standard is REQUIRED by OR 5480.4 
and MMES ESH-7. This standard is also 
supported by SRP 11.5. 

This standard is REQUIRED by DOE 
6430.1A and DOE 5480.4. 

This standard is REQUIRED by DOE 
6430.1A, DOE 5480.4, and MMES ESH-7. 

This standard is REQUIRED by DOE 
5480.4 and MMES ESH-7. 

This standard is REQUIRED by DOE 
5480.4 and MMES ESH-7. 

This standard is REQUIRED by DOE 
5480.4 and MMES ESN-7, 

This standard is REQUIRED by DOE 
5480.4 and MMES ESH-7. 
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Table B3. Standards Required or Referenced by the Department of E k q y  

NUMBER TITLE 
JUSTIFICATION 
AND GUIDANCE 

ANSI N320-1979 (R1985) 

ANSI N322-1977 (R1983) 

ANSI N323-1978 (R1983) 

ANSI N343-1978 (R1984) 

ANSI N510-1980 

ANSI N512-1974 

ANSI N537-1976 

ANSI N542-1977 

ANSI N543-1974 

ANSI N545-1975 

Performance Specifications for Reactor Emergency Radiological 
Monitoring Instrumentation 

Inspection and Test Specifications for Direct and Indirect Reading 
Quartz Fiber Pocket Dosimeters 

Radiation Protection Instrumentation Test and Calibration 

Internal Dosimetry for Mixed Fission and Activation Products 

Testing of Nuclear Air Cleaning Systems 

Protective Coatings (Paints) for the Nuclear Industry 

Radiological Safety Standard for the Design of Radiographic and 
Fluoroscopic Industrial X-Ray Equipment 

Sealed Radioactive Sources 

General Safety Standard for Installations Using Nonmedical X-ray 
and Sealed Gamma-Ray Sources 

Performance, Testing, and Procedural Specifications for 
Thermoluminescence Dosimetry (Environmental Applications) 

This standard is REQUIRED by DOE 
5480.4 and MMES ESH-7. 

This standard is REQUIRED by DOE 
5480.4 and MMES ESH-7. 

This standard is REQUIRED by DOE 
5480.4 and Mh4ES ESH-7. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4 and supported by SRP 6.5.1. 

This standard is REQUIRED by DOE 
6430.1A and DOE 5480.4. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4 and MMES ESH-7. 

This standard is REQUIRED by DOE 
5480.4 and OR 5480.4. 
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Thble B3. Stambuds Required or Referenced by the Department of Eaerby 

NUMBER TITLE 
JUSTIFICATION 
AND GUIDANCE 

ANSI S1.4 

ANSI S1.13 

ANSI s1.25 

ANSI s1.36 

ANSI S3.18 

ANSI 29.2 

ANSI 29.4 

ANSI 288.2-1980 

ANSI 2117.1-1977 

ANSI 2129.1 

Specifications for Sound Level Meters 

Methods for the Measurement of Sound Pressure Levels 

Specifications for Personnel Noise Dosimeters 

Survey Methods for the Determination of Sound Power Levels of 
Noise Sources 

Guide for Evaluation of Human Exposure to Whole-Body 
Vibration 

Fundamentals Governing the Design and Operation of h l  
Exhaust Systems 

Ventilation and Safe Practices of Abrasive Blasting Operations 

Practices for Respiratory Protection 

Safety Requirements for Working in Tanks and Other Confined 
spaces 

Precautionaxy Labeling of Hazardous Industrial Chemicals 

This standard is REQUIRED by OR 
5480.4. 

This standard is REQUiRED by OR 
5480.4. 

This standard is REQUIRED by OR 
5480.4. 

This standard is REQUIRED by OR 
5480.4. 

This standard is REQUIRED by OR 
5480.4. 

This standard is REQUIRED by OR 
5480.4. 

This standard is REQUIRED by OR 
5480.4. 

This standard is REQUIRED by DOE 
6430.1A, DOE 5480.4, and MMES ESH-7. 

This standard is REQUIRED by DOE 
5480.4 and MMES ESH-7. 

This standard is REQUIRED by OR 
5480.4. 
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Table B3. Standards Required or Referenced by the Department of Jhergy 

NUMBER TITLE 
JUSTIFICATION 
AND GUIDANCE 

ANSI 2136.1-1980 Safe Use of Lasers 

ANSI 2358.1 Eyewash and Shower Equipment, Emergency 

ANSYANS 3.1-1981 Nuclear Power Plant Simulators for Use in Operator Training 

ANSUASHRAE 62 Natural and Mechanical Ventilation 

ANSWESA 11.1, RP7-1979 Practice for Industrial Lighting 

American Petroleum Institute ( M I )  

API-650 Welded Steel Tanks for Oil Storage 

American Societv of Civil Engineers (ASCE) 

ASCE Manual 63 Structural Plastic Design Manual 

ASCE MOP No. 37 Design and Construction of Sanitary and Storm Sewers 

This standard is REQUIRED by DOE 
5480.4 and MMES ESH-7. 

This standard is REFERENCED by DOE 
6430.1k 

This standard is REFERENCED by DOE 
5480.6. 

This standard is REQUIRED by OR 
5480.4. 

This standard is REQUIRED by OR 
5480.4. 

This standard is REQUIRED by DOE 
6430.1A and supported by SRP 3.2.2. 

This standard is REQUIRED by DOE 
6430. 1A. 

This standard is REQUIRED by DOE 
6430.1k 
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Table B.3. Standards Reqairws or I tehead by the Department of Enerby 

NUMBER TITLE 
3USTIFIGATION 
AND GUIDANCE 

ASCE 52-71 Guide for Design of Steel Transmission Towers 

ASCE 1978-1 Design of Steel Transmission Pole Structures 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
643O.lk 

American Society of Heating. Refriveratinp. and Air-Conditioning Engineers (ASHRAE) 

ASHRAE ASH- Applications Handbook This standard is REQUIRED by DOE 
6430.1A. 

ASHRAE ASHRAE Equipment Handbook This standard is REQUIRED by DOE 
6430. lk 

ASHRAE3 ASHRAE Fundamentals Handbook This standard is REQUIRED by DOE 
6430. lk 

ASHRAE ASHRAE Manual for Design of Smoke Control Systems for 
Buildings 6430. IA. 

This standard is REQUIRED by DOE 

ASHRAE Refrigeration Handbook 

ASHRAE ASHRAE Systems Handbook 

ASHRAE ORP-158 Heating and Cooling b a d  Calculation Manual 

This standard is REQUIRED by DOE 
6430. I k  

This standard is REQUIRED by DOE 
6430.1k 

This standard is REQUIRED by DOE 
6430.lk 
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Tabk B3. StandarQ Required or Refemxed bythe Deparm3ent of Enerdg 

NUMBER TITLE 
JUSTIFICATION 
AND GUIDANCE 

A S W  Standard 15 Safety Code for Mechanical Refrigeration 

ASHRAE Standard 20 Methods of Testing for Rating Remote Mechanical Draft Air 
O l e d  Refrigerant Condensers 

Methods of Testing for Rating Liquid Coolers ASHRAE! Standard 24 

ASH- Standard 51 Methods of Testing Fans for Rating 

ASHRAE Standard 55-74 Thermal Environmental Conditions for Human Occupancy 
(ANSI B193.1) 

ASH- Standard 62 Ventilation for Acceptable Indoor Air Quality 

ASH- Standard 90 Energy Conservation in New Building Design 

American Societv of Mechanical Engineers (ASME) 

ASME ASME Boiler and Pressure Vessel Code, Sections I-XI 

ASME ASME Boiler and Pressure Vessel Code Section 11, Materials 
specifications 

This standard is REQUIRED by DOE 
6430. 1A 

This standard is REQUIRED by DOE 
6430. 1A 

This standard is REQUIRED by DOE 
6430.1A 

This standard is REQUIRED by DOE 
6430.1A 

This standard is REQUIRED by DOE 
6430.1A 

This standard is REQUIRED by DOE 
6430.1A 

This standard is REQUIRED by DOE 
6430. 1A 

This standard is REQUIRED by DOE 
6430.1A and DOE 5480.4. 

This standard is REQUIRED by DOE 
6430.1A and DOE 5480.4. This standard is 
also supported by SRP 5.23. 
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lbbk B3. Standards Required w Refaenced by the Departmeat of- 

NUMBER TITLE 
JUSTIFICATION 
AND GUIDANCE 

ASME 

ASME 

ASME 

ASME 

ASME 

ASME 

MME A17.1 

ASME B16 Series 

ASME Boiler and Pressure Vessel Code Section 111, Division 1, 
Nuclear Power Plant Components 

ASME Boiler and Pressure Vessel Code Section 111, Division 2, 
Code for Concrete Reactor Vessels and Containments 

ASME Boiler and Pressure Vessel Code Section V, Nondestructive 
Examination 

ASME Boiler and Pressure Vessel Code Section VIII, Division 1, 
Pressure Vessels 

This standard is REQUIRED by DOE 
6430.lA and DOE 5480.4. This standard is 
also supported by RG 1.34, RG 1.50, RG 
1.84, and RG 1.85. 

This standard is REQUIRED by DOE 
6430.1A and DOE 5480.4. 

This standard is REQUIRED by DOE 
6430.1A and DOE 5480.4. 

This standard is REQUIRED by DOE 
6430.1A and DOE 5480.4. 

ASME Boiler and Pressure Vessel Code Section IX, Welding and 
Brazing Qualifications 

This standard is REQUIRED by DOE 
6430.lA and DOE 5480.4. This standard is 
also supported by RG 1.34 and RG 1.50. 

ASME &iter and Pressure Vessel Code Section XI, Division 3, 
Section XI - Rules for fn-seiervice Inspection of Nuclear Power 
Plant Components and Section XI, Division 1 - Rules for 
Inspection and Testing of Components of Light-Water Cooled 
Plants 

This standard is REQUIRED by DOE 
6430.1A and DUE 5480.4. 

Elevators and Escalators 

Fittings, Ranges and Valves 

This standard is REQUIRED by DOE 
6430.1k 

This standard is REQUIRED by DOE 
6430.lk 
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Table B3. Standards R q M  or Referemxd by the Department of h x g y  

NUMBER 
JUSTIFICATION 
AND GUIDANCE 

ASm B36.1 Bower Piping This standard is REQUIRED by DOE 643 
O . l k  This standard is also supported by S 
RP 3.2.2 and SRP 3.9.4. 

ASME N509-80 Nuclear Power Plant Air Cleaning Units and Components This standard is REQUIRED by DOE 
6430.1k This standard is also supported by 
RG 1.52 and RG 1.140. 

ASME N510-80 Testing of Nuclear Air Cleaning Systems This standard is REQUIRED by DOE 
6430.1k This standard is also supported by 
RG 1.52 and RG 1.140. 

ASME NQA-1-1983 Quality Assurance Program Requirements for Nuclear Facilities This standard is REQUIRED by DOE 
5700.6A, OR 5480.6, DOE 5700.6B, and 
MMES GP-5. This standard is also 
supported by RG 1.28. 

ASME NQA-2-1986 Quality Assurance Requirements for Nuclear Power Plants 

American Societv for Testing and Materials /ASTM) 

ASTM Testing Materials Standards (those applicable to safety) 

ASTM A312 Specification for Seamless and Austenitic Stainless Steel Pipe 

ASTM B1 Specification for Hard-Drawn Copper Wire 

ASTM a5 Concrete Building Brick 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
6430.lk 

This standard is REQUIRED by DOE 
6430.1k 

This standard is REQUIRED by DOE 
6430. lk 
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'kble B3. StnndarQ Requkd or Rdezeawed by tBe Deprment of- 

JUSTIFIGATION 
NUMBER TlTLE AND GUIDANCE 

Asm c62 

ASTMm 

ASTM C145 

ASTM C270 

ASTM D1357-57 

ASTM D158fj 

ASTM D1587 

ASTM D 160560 

ASTM D2113 

ASTM D2488 

Building Brick 

H o l h  Load-Bearing Concrete Masonry Units 

Solid Load-Bearing Concrete Masonry Units 

Mortar for Unit Masonry 

Practice for Planning the Sampling of the Atmosphere 

Penetration Test and Split-Barrel Sampling of Soils 

Thin-Walled Tube Sampling of Soils 

Practices for Sampling Atmospheres for Analysis of Gases and 
Vapors 

Diamond Core Drilling for Site Investigation 

Description and Identification of Soils (Visual-Manual Procedure) 

This standard is REQUIRED by DOE 
6430.111 

'his standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430.lk 

This standard is REQUIRED by DOE 
6430.111 

This standard is REQUIRED by OR 
5480.4. 

This standard is REQUIRED by DOE 
6430.lk 

This standard is REQUIRED by DOE 
6630.lk 

This standard is REQUIRED by OR 
5480.4, 

This standard is REQUIRED by DOE 
U30.lA 

This standard is REQUIRED by DOE 
6430. lk 
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Table B3. Stanhrds Required or R e f m d  by the Deparunent of Energy 

NUMBER TITLE 
JUSTIFICATION 
AND GUIDANCE 

ASTha B4256 

ASTM D4546 

ASTM G46 

Test Method for Determination of the Decontaminability of 
Coatings Used in Light-Water Nuclear Power Plants 

Test Methods for One-Dimensional Swell or Settlement Potential 
of Cohesive Soils 

Recommended Practice for Examination and Evaluation of Pitting 
Corrosion 

American Welding Society (AWS) 

AWS Dl.l-83 Structural Welding Code - Steel 

AWS D1.2 Structural Welding Code - Aluminum 

AWS D1.3-81 Specification, Structural Welding Code--Sheet Steel 

AWS F1.1 Method for Sampling Airborne Particulated Generated by Welding 
and Allied Processes 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430.1k This standard is also supported by 
SRP 6.1.1. 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by OR 
5480.4. 
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Table B3. Stpndards Required or Rekrenced by the Department of Enerby 

NUMBER TITLE 
JUSTIFICATION 
AND GUIDANCE 

American Water Works Association (AWWA) 

AWWA 

AWWA 

AWWA 

Standard Methods for the Examination of Water and Waste Water This standard is REFERENCED by DOE 
5480.4. 

Manual of Water Quality and Treatment 

Water Treatment Plant Design 

AWWA DlW-79 
(AWS D5.2) 

Welded Steel Tanks for Water Storage 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430.lk This standard is also supported by 
SRP 3.2.2. 

Argonne National Laboratory (ANL) 

ANL/EES TM-264, Rev. 1 Environmental Protection Appraisals: A Suggested Guide for U.S. This standard is REQUIRED by DOE 
6430.1k Department of Energy Field Organizations 

Armv 
AMCIUDAFKOM 385-100 Safety Manual 

TM 5-809-10 Seismic Design for Buildings 

This standard is REQUIRED by DOE 
6430.1k 

This standard is REQUIRED by DOE 
6430.1k 
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"able B3. Standards Required or Referewed by the Department of Enera 

NUMBER 
JUSTIFICATION 
AND GUIDANCE 

'FM 5-810-7/AFM 88-12 

TM 5-814-1 

TM 5-814-2 

TM 5-818-1 

TM 5-818-5 

TM 5-830-3 

TM 5-1300 

Th4 11-486-5 

Joint Department of the Army and Air Force, WSA Technical 
Manual, High Pressure Gas and Cryogenic Systems 

Sanitary and Industrial Wastewater Collection-Gravity Sewers and 
Appurtenances 

Sanitary and Industrial Wastewater Collection-Pumping Stations 
and Force Mains 

Procedures for Foundation Design of Buildings and Other 
Structures (Except Hydraulic Structures) 

Dewatering and Groundwater Control 

Dust Control 

Structures to Resist the Effects of Accidental Explosions 

Electrical Communications Systems Engineering: Outside Plant, 
Wire 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430. lk 

This standard b REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430.1A and DOE 5480.4. This standard is 
also supported by SRP 2.2.1. 

This standard is REQUIRED by DOE 
6430.lk 
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n b l e  B3. Standards Required or Reierewed by the Depammt of Eaergy 

NUMBER TITLE 
JUSTIFICATION 
AND GUIDANCE 

Brick Institute of America IBIA) 

BIA Dampproofing and Waterproofing Masonry Walls 

BIA Building Code Requirements for Engineered Brick Masonry 

Brookhaven National Laboratow (BNLJ 

BNL50831-I Design Guide; Critical Facilities" (BNL) 

BNL-50831-11 Design Guide; Light and Heavy Water Cooled Reactor" (BNL) 

BNL-50831-111 Design Guide; Pool Type Reactors" (BNL) 

Code of Federal Regulations (CFR) 

io CFR 20 Permissible dose levels and activity concentrations in restricted and 
unrestricted areas 

10 CFR 30 Rules of General Applicability to Licensing of Byproduct Material 

10 CFR 40 

10 CFFt 50 

Licensing of Source Material 

Licensing of Production and Utilization Facilities," and appendices, 

This standard is REQUIRED by DOE 
6430.1.4. 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFEENCED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
6430.1A and DOE 5480.4. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 
This standard is REFERENCED by DOE 
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Tabk B3. Standards Required M Referenced by the Department of Energy 

NUMBER 
JUSTIFICATION 
AND GUIDANCE 

10 CFR 50.36 

including regulatory guides issued to describe a method of 
implementing these regulations (NRC). 

Technical specifications 

10 CFR 50, Appendix A General design criteria 

10 CFR 50, Appendix I Numerical dose guidelines for meeting the criterion Appendix I "as 
low as reasonably achievable" (ALARAI for routine power reactor 
effluents 

10 CFR 55 Operator's Licenses 

10 CFR 70 Special Nuclear Material 

10 cm 71 Packaging of Radioactive Material for Transport 

5480.4. Compliance with each 10 CFR 50 
section is given in Table B.4 in this 
appendix 

This standard is REQUIRED by DOE 
5480.6, Sect. 8.d. The technical 
specifications shall be defined in the SDDs 
and in the S A R  in accordance with the 
requirements set forth in this section of 10 
CFR 50 (see Table B.4 in this appendix). 

This standard is REQUIRED by DOE 
5480.4 and DOE 5480.6. Compliance with 
each General Design Criteria listed in 
Appendix A is given in Table B.5. 

This standard is REQUIRED by DOE 
5480.4 and DOE 5480.6. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.3. 
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'hbk B.3. Standank Required or Referemred by the Department oflkeqy 

NUMBER TITLE 
JUSTIFICATION 
AND GUIDANCE 

10 cF.R loo 

10 CFR 435 

10 CFR 436 

10 CFR 712 

10 CFR 1022 

15 CFR 921 

15 CFR 923 

15 CFR 930 

15 CFR %l 

16 CFR 1630 

29 CFR 1904 

Reactor Site Criteria 

DOE (Energy Conservation) 

Federal ENERGY Management and Planning Programs 

Grand Junction Remedial Action Criteria (DOE) 

Compliance with Fkodplains/Wetlands Environmental Review 
Requirements 

NOAA Guidelines on Estuarine Sanctuaries (DOC) 

N O M  Coastal Zone Management Program Approval Regulations 

NOAA Regulations on Federal Consistency with Approved Coastal 
Management Program (DOC) 

N O M  Regulations on Coastal Energy Impact Program (DOC) 

(DOC) 

Standards for Surface Flammability of Carpets and Rugs (FF 1) 

Recording and Reporting Occupational Injury and Illnesses 

This standard is REQUIRED by DOE 
5480.4 and 5480.6. This standard is also 
supported by SRP 21.1. 

This standard is REQUIRED by DOE 
6430.1k 

This standard is REQUIRED by DOE 
6430.M. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
643O.PA 

This standard is REQUIRED by DOE 
5481.1 and MMES ESH-7. 
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Table B3. Stanhds Required or Referencad by the Department of Enagr 

NUMBER TITLE 
JUSTIFICATION 
AND GUIDANCE 

29 CFR 1910 

29 CFR 1926 

29 CFR 1960 

33 CFR 153-157 

33 CFR 159 

33 CFR 320,322-329 

36CFR800 

40 CFR 50 

40 CFR 51.24 

40 CFR 53 

Occupational Safety and Health Standards 

Safety and Health Regulations for Construction 

Basic Program Elements for Federal Employee Occupational Safety 
and Health Programs and Related Matters, Subpart I, 
Recordkeeping and Reporting Requirements 

Coast Guard Regulations on Control of Pollution by Oil and 
Hazardous Substances (DOT) 

Coast Guard Regulations on Marine Sanitation Devices (DOT) 

Army Corps of Engineers Permit Programs Regulations (DOD) 

Protection of Historic and Cultural Properties (EPA) 

EPA Regulations on National Primary and Secondary Ambient Air 
Quality Standards (EPA) 

EPA Regulations on Prevention of Significant Deterioration of Air 
Quality 

EPA Regulations on Ambient Air Monitoring Reference and 
Equivalent Methods (EPA) 

'This standard is REQUIRED by DOE 
6430.1A, DOE 5483.1& and OR 5480.4. 

This standard is REQUIRED by DOE 
6430.1A, DOE 5480.4, DOE 5480.9, and 
DOE 5483.1A 

This standard is REQUIRED by DOE 
5484.1. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by OR 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 
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Table 83. Staadarda Repaired or Referenoed by the DeI#lrbaent of EnerQr 

NUMBER 
JUSTIFICATION 
AND OUIDANCE 

40 em 55 

40 CFR 58 

40CFR60 

40 CFR 61 

40 CFR 61, Subpart H 

40 CFR 65 

40 CFR 81 

40 CFR 110 

40 CFR 112 

EPA Regulations on Energy Related Authority (EPA) 

EPA Ambient Air Quality Sumiliance Regulations (EPA) 

EPA Regulations on Standard of Performance for New Stationary 
Sources (EPA) 

EPA Regulations on National Emission Standards for Hazardous 
Air Pollutants (EPA) 

National emission standards for radionuclide emissionss, Subpart H 
from DOE facilities 

EPA Regulations on Delayed Compliance Order Under the Clean 
Air Act (EPA) 

EPA Regulations Designating Areas for Air Quality Planning 
Purposes (EPA) 

EPA Regulations on Discharge of Oil (EPA) 

EPA Regulations on Oil Pollution Prevention (EPA) 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
6430.M. 

This standard is REQUIRED by DOE 
5480.4. 

This standard Is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUlRED by DOE 
6430.119 and DOE 5480.4. 
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Table B3. Standards Required or Referemzd by the Department of Enerby 

NUMBER TITLE 
JUSTIFICATION 
AND GUIDANCE 

4OCFFl 113 

40 CFR 114 

40 CFR 116 

40 CFR 117 

40 CFR 120 

40 CFR 121 

40 CFR 122 

40 CFR 125 

40 CFR 129 

40 CFR 133 

EPA Regulations on Liability Limits for Small Onshore Storage 
Facilities (EPA) 

EPA Interim Regulations on Penalties; Oil Pollution Prevention 
Regulations (EPA) 

EPA Designation of Hazardous Substances (EPA) 

EPA Regulations on Determination of Reportable Quantities for 
Hazardous Substances (EPA) 

EPA Regulations on Water Quality Standards (EPA) 

EPA Regulations on State Certification of Activities Requiring a 
Federal License or Permit (EPA) 

EPA Regulations on Consolidated Permit Program (EPA) 

EPA Regulations on Criteria and Standards for the Pollutant 
Discharge Elimination System (EPA) 

EPA Regulations on Toxic Pollutant Effluent Standards (EPA) 

EPA Regulations on Secondary Treatment Information (EPA) 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
6430.1A, DOE 5480.4, and OR 5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 
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NUMBER TITLE 
JUSTIFICATION 
AND GUIDANCE 

4oCFR $36 

40 CFR 140 

40 CFR 141 

40 CFR 142 

40 CFR 143 

40 CFR 144 

40 CFR 146 

40 CFR 149 

40 CFR 152 

40CFR165 

40 CFR 166 

EPA Regulations on Test Procedures for the Analysis of Pollutants 
P A )  

EPA Regulations on Marine Sanitation Device Standard (EPA) 

EPA National Interim Primary Drinking Water Regulations (EPA) 

EPA National Interim Primary Drinking Water Regulations 
Implementation (EPA) 

EPA National Secondary Drinking Water Regulations (EPA) 

EPA Regulations on Underground Injection Control Program 

EPA Criteria and Standards for Underground Injection Control 
Program (EPA) 

Protection of Sole Source Aquifers (EPA) 

EPA Regulations for the Enforcement of the Federal Insecticide 
Fungicide and Rodenticide Act (EPA) 

EPA Regulations for the Acceptance of Certain Pesticides and 
Recommended Procedures for the Disposat and Storage of 
Faticides and Pestiddes Containers (EPA) 

EPA Replations for Exemptions of Federal and State Agencies 
for Use of Pesticides Under Emergency Conditions (EPA) 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4 and DOE 6430,lA 

This standard is REQUIRED by DOE 
5480.4 and DOE 643O.lA 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by OR 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is MQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 
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I Table B3. Standards Required OT RefereM.bd by the Jkparmat of Fhergy 

NUMBER TITLE 
JUSTIFICATION 
AND GUIDANCE 

40 C!?R 170 

40 CFR 171 

40 CFR 191 

40 CFR 192 

40 CFR 220-225, 227-229 

4OCFR230 

40 CFR 231 

40 CFR 240 and 241 

40 CFR 243 

40 CFR 244 

40 CFR 245 

EPA Regulations for Worker Protection Standards for Agricultural 
Pesticides (EPA) 

EPA Regulations for Certification of Pesticides Applicators (EPA) 

Environmental Radiation Protection Standards for Management 
and Disposal of Spent Nuclear Fuel, High Level and Transuranic 
Radioactive Wastes 

EPA Standards for Protection Against Uranium Mill Tailings 
(EPA) 

EPA Ocean Dumping Regulations and Criteria (EPA) 

EPA Guideline on Discharge of Dredged or Fill Material into 
Navigable Waters (EPA) 

EPA Regulations on Disposal Site Determinations Under Clean 
Water Act (EPA) 

EPA Guidelines for the Thermal Processing of Solid Waste and €or 
Land Disposal of Solid Wastes (EPA) 

EPA Guidelines for So I id Waste Storage and Collection (EPA) 

EPA Guidelines for Beverage Containers (EPA) 

EPA Guidelines for Resource Recovery Facilities (EPA) 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
6430.lk 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 
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NUMBER 
JUSTIFICATION 
AND GUIDANCE 

40 CFR 246 

40 CFR 247 

40 CFR 256 

40 CFR 257 

40CFR260 

40 CFR 261 

40 CFR 262 

40 CFR 263 

EPA Chidelines for Resource Separation for Material Recovery 

EPA Guidelines for Procurement of Products that Contain 
Recycled Material (EPA) 

EPA Guidelines for Identification of Site Solid Waste Management 
Plans (EPA) 

EPA Regulations on Criteria for Classification of Solid Waste 
Disposal Facility (EPA) 

EPA General Regulations for Hazardous Waste Management 

EPA General Regulations for Identifying Hazardous Waste (EPA) 

@PA) 

(EPA) 

EPA Regulations for Hazardous Waste Generators (EPA) 

EPA Regulations for Hazardous Waste Transporters (EPA) 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4, DOE 6430.1A, and OR 5480.4. 

This standard is REQUIRED by DOE 
5480.4, DOE 6430.1A, and OR 5480.4. 

This standard is REQUIRED by DOE 
5480.4, DOE 643O.lA, and OR 5480.4. 

This standard is REQUIRED by DOE 
5480.4, DOE 6430.1A, and OR 5480.4. 
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Table B3. Stambuds Required of R e f . .  by the Department of Energr 

NUMBER 
JUSTIFICATION 
AND GUIDANCE 

4ocm264 

40 CFR 265 

40 CFR 267 

40 CFR 270 

40 CF'R 271 

40CFR280 

40CFR300 

$0 CFR 401 

4OCFR403 

40 CFR 413 

EPA Regulations for Owners and Operators of Permitted 
Hazardous Waste Facilities (EPA) 

EPA Interim Standards for Owners and Operators of Permitted 
Hazardous Waste Facilities (EPA) 

EPA Interim Standards for Owners and Operators of New 
Hazardous Waste Land Disposal Facilities (EPA) 

EPA Administered Permit Programs: 
Permit Program 

The Hazardous Waste 

Requirements for Authorization of State Hazardous Waste 
Programs 

Underground Storage Tanks 

Hazardous Substances; National Oil and Hazardous Substances 
Pollution Contingency Plan (EPA) 

EPA Regulations on General Provisions for Effluent Guidelines 
and Standards (Note: 40 CFR 401.14, "Cooling Water Intake 
Structures" (EPA) 

EPA Pretreatment Regulations for Existing and New Sources of 
Pollution (EPA) 

EPA Regulations for Electroplating Point Source Category (EPA) 

This standard is REQUIRED by DOE 
5480.4, DOE 6430.14 and OR 5480.4. 

This standard is REQUIRED by DOE 
5480.4, DOE 6430.14 and OR 5480.4. 

This standard is REQUIRED by DOE 
5480.4, DOE 6430.14 and OR 5480.4. 

This standard is REQUIRED by OR 5480.4 
and DOE 6430.1k 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430.lA. 

, 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 
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Table 83. Standards Requhi or Reierewed by the Depamment of Enerby 

NUMBER 
JUSTIFICATION 
AND GUIDANCE 

40 GFR 423 

40 CFR 457 

40 CFR 459 

40 CFR 542 

40 CFR 761 

40 CFR 1500 

40 CFR 1501 

EPA Regulations - Guidelines and Standards for Steam Electric 
Power Generation (EPA) 

Effluent Guidelines and Standards for Explosive Manufacturing 
P A )  

Effluent Guidelines for Photographic Promsing (EPA) 

Financial Responsibilities for Water Pollution (EPA) 

EPA Regulations on Poiychiorinated Biphenyls Manufacturing, 
Processing, Distribution in Commerce, and Use Prohibitions 
@PA) 

Council on Environmental Quality Regulations 

Council on Environmental Quality Regulations 

'his standard is REQUlRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4, 

This standard is REQUIRED by DOE 
5480.4 and DOE 6430.lA. 

This CFR section establishes regulations for 
implementing the procedural provisions of 
the National Environmental Policg Act and 
is REQUIRED by DOE 5440.1C 

This CFR section establishes regulations for 
implementing the procedural provisions of 
the National Environmental Policy Act and 
is REQUIRED by DOE 5440.1C. 
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Table B3. StandarQ Required or Referenced by the Department of Fhergy 

NUMBER TITLE 
JUSTIFICATION 
AND GUIDANCE 

40 cm 1502 

40 CFR 1503 

40 CFR 1504 

40 CFR 1505 

40 CFR 1506 

Council on Environmental Quality Regulations 

Council on Environmental Quality Regulations 

Council on Environmental Quality Regulations 

Council on Environmental Quality Regulations 

Council on Environmental Quality Regulations 

TRis CFR section establishes regulations for 
implementing the procedural provisions of 
the National Environmental Policy Act and 
is REQUIRED by DOE 5440.1C. 

This CFR section establishes regulations for 
implementing the procedural provisions of 
the National Environmental Policy Act and 
is REQUIRED by DOE 5440.1C. 

This CFR section establishes regulations for 
implementing the procedural provisions of 
the National Environmental Policy Act and 
is REQUIRED by DOE 5440.1C. 

This CFR section establishes regulations for 
implementing the procedural provisions of 
the National Environmental Policy Act and 
is REQUIRED by DOE 5440.1C. 

This CFR section establishes regulations for 
implementing the procedural provisions of 
the National Environmental Policy Act and 
is REQUIRED by DOE 5440.1C 
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'hbk B3. Standards Required of Refexem& by the Depammt of Enerdy 

NUMBER 
JUSTIFICATION 
AND GUIDANCE 

40 cm 1507 Council on Environmental Quality Regulations 

40 CFR 1508 Council on Environmental Quality Regulations 

41 CFR 101 Federal Property Management Regulations 

41 CFR 109 DOE Property Management Regulations 

48 CFR Chapter 9 DOE Acquisition Regulation (DEAR) 

49 CFR 397 Hazardous Materials Regulations (DOT) 

50 CFR 17 Fish and Wildlife Service List of Endangered and Threatened 
Wildlife and Plants (DOI) 

This CFR section establishes regulations for 
implementing the procedural provisions of 
the National Environmental Policy Act and 
is REQUIRED by DOE 5440.1C 

This CFR section establishes regulations for 
implementing the procedural provisions of 
the National Environmental Policy Act and 
is IEQUIRED by DOE 5440.1C 

This standard is REQUIRED by DOE 
6430.1A. 

This standard is REFERENCED by DOE 
5480.13. 

This standard is REFERENCED by DOE 
5480.9. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 



B.3-38 

lhbk B3. Standards Reqaired or Rezefewed by the Depsrhnent of Enerhy 

NUMBER TITLE 
Y USTIFICATION 
AND GUIDANCE 

ComDressed Gas Assodation ICGA) 

CGA Pamphlet G-4.1 

CGA Pamphlet G-4.4 

CGA Pamphlet P-1 

CGA Pamphlet S-1.1 

CGA Pamphlet S-1.2 

CGA Pamphlet S-1.3 

Coneressional Acts 

The National Historic 
Preservation Act of 1966 

7 U.S.C. 136, Et seq. 

15 U.S.C. 2601, Et Seg. 

Cleaning Equipment for Oxygen This standard is REQUIRED by DOE 
6430.1k 

Industrial Practices for Gaseous Oxygen Transportation and This standard is REQUIRED by DOE 
Distribution Piping Systems Q430.lk 

Safe Handling of Compressed Gases in Containers This standard is REQUIRED by DOE 
6430.1k 

Pressure Relief Device Standards, Part 1 - Cylinders for This standard is REQUIRED by DOE 
Compressed Gases 643O.lA 

Pressure Relief Device Standards, Part 2 - Cargo and Portable This standard is REQUIRED by DOE 
Tanks for Compressed Gases 6430.1k 

Pressure Relief Device Standards, Part 3 - Compressed Gas This standard is REQUIRED by DOE 
Storage Containers 6430.1A. 

The National Historic Preservation Act of 191% 

Federal Insecticide Fungicide and Rodenticide Act 

Toxic Substances Control Act 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 



B.3-39 

Table B3. Standards Requited OT l'kknmd by tbe Deptmcnt of Energy 

NUMBER TITLE 
JUSTIFICATION 
AND GUIDANCE 

16 U.S.C. 1531, Et Sq. Endangered Species Act of 1973 

33 U.S.C. 1251, Et Seq. Clean Water Act 

42 U.S.C 3oDf, Et Seq. 

42 U.S.C. 4901, Et S q .  

Safe Drinking Water Act 

Noise Control Act of 1972 (EPA) 

Resource Conservation and Recwery Act of 1976 (RCRA) 42 U.S.C. 6901, Et Seq. 

42 U.S.C. 7401, Et Seq. Clean Air Act 

42 U.S.C. %15 (Superfund) Comprehensive Environmental Response, Compensation, and 
Liability Act of 1980 

Construction Safety Association of Ontario CSAO) 

CSAO Crane Handbook 

CSAO Rigging Manual 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQULRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 
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lhbk B3. Standardj Reqpired or R e f e r e w e d  by the Dprtment of Encfblr 

NUMBER TITLE 
JUSTIFICATION 
AND GUIDANCE 

Crane Manufacturers Association of America CCMAA) 

C W - 7 0  Specification for Electric Overhead Traveling Cranes 

DeDartment of Commerce fDOC) 

National Fire Prevention and 
ControlAdministration,RP-1 Equipment Operations 
(8/78) (DOC) 

Standard Practice for the Fire Protection of Essential Electronic 

Department of Defense CDODJ 

MILHDBK-419 Grounding, Bonding, and Shielding for Electronic Equipment and 
Facilities 

MILP-43951 Padlocks and Padlock Sets, Key Operated, Medium Security, 
Regular Shackle 

MILSTD-882B Safety System Program Requirements 

MILSTD-1472C Human Engineering Design Criteria for Military Systems, 
Equipment, and Facilities 

Van Cott and Kincade Human Engineering Guide to Equipment Design (from the Joint 
Army-Navy-Air Force Steering Committee, 1972, US. Government 
Printing Office) 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
6430.1k 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REFERENCED by DOE 
5481.1B. 

This standard is REQUIRED by DOE 
6430.1k 

This standard is REQUIRED by DOE 
6430.1k 
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Table B3. Staadards Required or Refereaced by the Deparment of Enerbg 

NUMBER TITLE 
JUSTIFICATION 
AND GUIDANCE 

Department of Enerev (DOE1 

DOE 

DOE 

DOE Environmental Safety 
and Health Information 
Bulletin 

DOE Design Guide 

DOE Radiation Standards 

DOE 

NE (RDT) Standards 

DOERIG1 1268 

DOE EH-35 

Reactor operations, design, construction, modification, This standard is REQUIRED by DOE 
modifications, etc. will be conducted in accordance with established 
standards. 

5480.5 and DOE 5480.6. 

DOE Hoisting and Rigging Manual 

Filter Unit Inspection and Testing Service This standard is supported by RG 1.52 

Graphic Design Standard 8 This standard is REQUIRED by DOE 
6430.lA. 

DOE Radiation Standards of Protection of the Public in the 

August 5, 1985) 

This standard is REQUIRED by DOE 
6430.1k Vicinity of DOE Facilities (William A. Vaughn Memorandum, 

DOE Safeguards and Security Standards and Criteria This standard is REQUIRED by DOE 
6430. lk 

Applicable Nuclear Energy Reactor Development Technology This standard is REFERENCED by DOE 
5480.4. (RDT) Standards" [see index of NE (RDT) standards] (DOE). 

A Manual for the Prediction of Blast and Fragment Loading on 
Structures 6430.1A. 

This standard is REQUIRED by DOE 

Non-Reactor Nuclear Facilities Standards and Guidelines 

Safety Objectives/PoIicy Statement 

This standard is REQUIRED by MMES 
ESH-8 and MMES ESH-20 
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Table B3. Standards Required or Referenced by the Department of Energy 

NUMBER 
JUSTIFICATION 
AND GUIDANCE 

DOEBP-0023 

DOE/EP-OO% 

DOEEP-0100 

DOEEP-0108 
(WASH- 1245- 1) 

DOEEV-0043 

DOE/EV-0051- 1 

DOE/EV 0132 

DOE/EV- 1830-TS 

DOWV 06194-1 

A Guide for Environmental Radiological Surveillance of W.S. 
Department of Energy Installations 

A Guide for Effluent Radiological Measurement at DOE 
Installations 

A Guide for Radiological Characterization and Measurements for 
Decommissioning of U.S. Department of Energy Surplus Facilities 

Standard for Fire Protection of DOE Electronic ComputerData 
Processing Systems 

Standard on Fire Protection for Portable Structures 

Electrical Safety Criteria for Research and Development Activities 

Environmental Compliance Guide, Volumes I and I1 

A Guide for Reducing Radiation Exposure to As Low As 
Reasonably Achievable 

U.S. Department of Energy Explosives Safety Manual (NTIS) 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
6430.1A and MMES ESH-21. 

This standard is REQUIRED by DOE 
5480.4 and MMES ESH-21. 

This standard is REQUIRED by DOE 
6430.1A and DOE 5480.4. 

This standard is REQUIRED by DOE 
6430.1A and OR 5440.1B. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
6430.1A and DOE 5480.4. 
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"hbk 83. Stnndnrds Requhd OT Referenced by the Department of Emergr 

NUMBER 
JUSTIFICATION 
AND GUIDANCE 

DOWAR PART 10 

DOE(MA 0129 

DOWOR 860 

DOJW 3 

NE C 1-1T 

NE C 7-15" 

NE C 7-16T 

NE C 7-17'" 

NE C 10-1T 

NE C 10-3T 

NE C 15-3T 

NE C 15-11T 

NE C 16-1T 

Specification Standards and Other Purchase Descriptions 

Site Development Planning for Energy Management 

Evaluation of Potential for Incidents Having Health or Safety 
Impact 

Site Planning for Energy Management 

Instrumentation and Control Equipment Grounding and Shielding 
Practices 

Thermocouple Connectors and Thermocouple Connector Panels 

Thermocouple Assemblies, Magnesium Oxide Insulated, Stainless 
Steel Sheathed 

Platinum Resistance Thermometer 

Thermocouple Signal Transmitter 

Multiple Input Preampiifier/Discriminator for Use With Neutron 
Counters 

Current Pulse Preamplifiers for Use With Fission Counters 

BF, Gamma-Tolerant Neutron Detector Tubes 

Supplementary Criteria and Requirements for RDT Reactor Plant 
Protection Systems 

This standard is REQURED by DOE 
6430.lk 

This standard is REQUIRED by DOE 
6430.lk 

This standard is REQUIRED by DOE 
6430.1k 

This standard is REQUIRED by DOE 
6430.1A 

This standard is REFERENCED by DOE 
5481.1A and supported by RO 1.22, RG 
1.49, RG 1.62, RG 1.97,and RG 1.118. 
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Table B3. Standards Required or R e f a d  by the Department of Energy 

NUMBER TITLE 
I USTIFICATION 
AND GUIDANCE 

NE C 17-5T 

NE C 18-1T 

NE E 4-3 

N E  E 7-9T 

NE E 12-47 

NE E 12-5T 

NE E 12-TT 

NE F 1-23'' 

NE F 2-7T 

NE F 2-9" 

NE F 3-2T 

NE F 3-41T 

NE F 3-42 

NE F 3-43 

Metal-Sheathed, Mineral-Insulated Cable Bulk Material 

Ceramic Electrical Insulators 

Heat Transfer Equipment Design 

Mechanical and Hydraulic Snubbers for Nuclear Applications 

Shielded Shipping Cask for Spent Reactor Fuel Elements 

Qperating Manuals for Fuel Shipping Containers 

Inspection and Preventive Maintenance of Fuel Shipping 
Containers 

Preparation of Plant and System Design Description Documents 

Acceptance Sampling Plans 

Reliability Assurance 

Calibration Program Requirements 

In-Place Testing of HEPA Filter Systems by the Single-Particle, 
Particle-Size Spectrometer Method 

Operating Policy of DOE Filter Test Program 

Quality Assurance Testing of HEPA Filters 
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Tabk B3. Stan&& Required or Re- by the Department of Energy 

NUMBER TITLE 
JUSTIFICATION 
AND GUIDANCE 

NE F 3-44 

NE F 3-45 

NE F 6-2T 

NE F 7-2T 

NE F 7-3T 

NE F 8-1T 

NE F 8-6T 

NE F 8-llT 

NE F 9-2T 

NE F 11-2T 

NE F 11-3T 

NE M 12-1T 

NE M 16-1T 

~ ~ 

DOE Filter Test Facilities Quality Program Plan 

Specifications for HEPA Filters Used by DOE Contractors 

Welding of Reactor Core Components and Test Assemblies 

Packaging, Packing, and Marking of Components for Shipment and 
Storage 

Marking of Components and Parts 

Preloaded Threaded Fasteners and Closures 

Hoisting and Rigging of Critical Components and Related 
Equipment 

Fuel Shipping Container Tiedown for Truck Transport 

Seismic Requirements for Design of Nuclear Power Plants and 
Nuclear Test Facilities 

Analytical Chemistry Methods for Boron Carbide Absorber 
Material 

Analytic Chemistry Methods for Metallic Core Components 

Test Requirements for Thermal Insulating Materials for Use on 
Austenitic Stainless Steel 

Gas-Phase Adsorbents for Trapping Radioactive Iodine and Iodine 
Compounds 

This standard is supported by RG 1.36. 

This standard is supported by RG 1.140. 
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Table B3. Standards Required or Refmnced by the Deparbment of Enerby 

NUMBER 
JUSTIFICATION 
AND GUIDANCE 

NE M 117-1T Sodium Carbonate, Low-Chloride Fire Extinguishing Agent 

Deuartment of Transmrtation (DOQ 

Federal Highway 
Administration (DOT) 

Bureau of Public Roads 
(DOT) 

U.S. Coast Guard, CG-193 
(DO?? 

U.S. Coast Guard, CG-259 
(DO? 

Drew Chemical 

Motor Carrier Safety Regulations (DOT) This standard is REQUIRED by DOE 
5480.4. 

Manual on Uniform Traffic Control Devices for Streets and This standard is REQUIRED by DOE 
Highways 5480.4. 

Miscellaneous Electrical Equipment List This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 

Electrical Engineering Regulations 

Principles of Industrial Water Treatment (1977) This standard is REQUIRED by DOE 
6430. lk 
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Table B3. Standards Required or Referenced by the Department of Eaerby 

NUMBER TITLE 
JUSTIRCATION 
AND GUIDANCE 

EG&G Idaho (EG&Gl 

EG&G (5/80) DOE Hoisting and Rigging Manual 

EG&G DOE Drilling Safety Manual 

Electronics Industries Assodation IEIA) 

Structural Standards for Steel Antenna Towers and Antenna 
Supporting Structures 

Electric Power Research Institute (EPRI) 

EPRI NP-3659 Human Factors Guide for Nuclear Power Plant Control Room 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430.1k 

Enerev Research and Develooment Administration (ERDA) 

ERDA Energy Rasearch and Development Administration, Division of This standard is REFERENCED by DOE 
5480.4. Safety, Standards, and Compliance Respirator Manual 

ERDA 7621 Nuclear Air Cleaning Handbook 
(ORNLNSIC-65- 1) 

ERDA 77-24 

This standard is REQUIRED by DOE 
6430.1A and DOE 5480.4. This standard is 
also supported by RG 1.140 and SRP 6.5.1. 

A Guide for Environmental Radiological Surveillance at ERDA 
Installations 5484.1. 

This standard is REFERENCED by DOE 
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lhbk B3. Standards Reqnired ot Referewed by the Department Of Energy 

NUMBER 
JUSTIFICATION 
AND GUIDANCE 

Executive Orders 

Executive Order 11490 

Executive Order 11514 
(as amended by Executive 
Qrder 11991) 

Executive Order 11593 

Executive Order 11644 

Executive Order 11%7 

Executive Order 11988 

Executive Order 11989 

B m t i v e  Order 11990 

'Executive Order 11514 and 
Executive Order 11991 

Executive Order 12088 

Assigning Preparedness Functions to Federal Departments and 
Agencies 

Protection and Enhancement of the Cultural Environment 

Floodplain Management (EPA) 

Exotic Organisms (EPA) 

Off-Road Vehicles on Public Lands (EPA) 

Hoodplain Management (EPA) 

Protection of Wetlands (EPA) 

Protection and Enhancement of Environmental Quality (EPA) 

Federal Compliance with Pollution Control Standards (EPA) 

This standard is REQUIRED by DOE 
6430.lk 

This standard is REFERENCED by DOE 
5440.1c 

This standard is REQUIRED by DOE 
6430.M. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
6430.1A 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. 
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NUMBER 
JUSTIFICATION 
AND GUIDANCE 

Executive Order 12286 Response to Environmental Damage (EPA) This standard is REQUIRED by DOE 
5480.4. 

Executive Order 12342 Environmental Safeguards on Activities for Animal Damage This standard is REQUIRED by DOE 
5480.4. Control on Federal Lands (EPA) 

Federal Construction Council (FCC) 

FCC Technical Report 
No. 69 Electric Power 6430.1 k 

Stationary Diesel Engines for Use with Generators to Supply This standard is REQUIRED by DOE 

Federal Information Processinn Standards (FIPS) 

FIPS PUB 94 Guidelines on Electrical Power €or ADP Installations 

Federal Radiation Council 

Federal Radiation Council Applicable Federal Radiation Council Reports (NRC) 

This standard is REQUIRED by DOE 
6430. I k  

This standard is REFERENCED by DOE 
5480.4. 

Federal Radiation Council Background Material for the Development of Radiation Protection This standard is REFERENCED by DOE 
Report No. 1-1%0 Standards 5480.4. 

Report No. 2-1%1 Standards 5480.4. 
Federal Radiation Council Background Material for the Development of Radiation Protection This standard is REFERENCED by DOE 
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Table B3. Standads Reqnired or Referenced by the Department of Enerhy 

NUMBER TITLE 
JUSTIFICATION 
AND GUIDANCE 

Federal Radiation Council Background Material for the Development of Radiation Protection This standard is REFERENCED by DOE 
Report No. 5-1964 Standards 5480.4. 

Federal Radiation Council Background Material for the Development of Radiation Protection This standard is REFERENCED by DOE 
Report No. 7-1%5 Standards; Protection Action Guides for Strontium-89? Strontium- 

90, and Cesium-137 
5480.4. 

Federal Radiation Council Guidance for the Control of Radiation Hazards in Uranium This standard is REFERENCED by DOE 
Report No. 8-1967 Mining 5480.4. 

Federal Reeister 0 3 1  

43 FR 55978 

45 FR 12746 

49 FR 25565 

Council on Environmental Quality Regulations 

Preliminary Notification of Hazardous Waste Activity 

DOE Property Management Regulations 

This standard is REFERENCED by DOE 
5440.1c. 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REFERENCED by DOE 
548-13. 
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Table B3. Sulndatds Required or Referenced by the DeDarQnent of Eaerrv 

NUMBER TITLE 
JUSTIFICATION 
AND GUIDANCE 

54 FR m94 

FEMA CPG2-17 

FEW4 TR-83A 

FEMA TR-83B 

FEW4 TR-87 

DOE Guidelines for Compliance With the National Environmental 
Policy Act 

Electromagnetic Pulse Protection Guidance 

Interim Guidelines for Building Occupant Protection From 
Tornadoes and Extreme Winds 

Tornado Protection - Selecting and Designing Safe Areas in 
Buildings 

Standards for Fallout Shelters 

Fink and Beaty 

* Standard Handbook for Electrical Engineers, 12th Edition 

Illuminatine Engineering Society of North America (IES) 

IES Lighting Handbook 

This standard is REQUIRED by DOE 
6430.1A and DOE 544o.K. 

This standard is REQUIRED by DOE 
6430.1k 

This standard is REQUIRED by DOE 
6430.lk 

This standard is REQUIRED by DOE 
6430.M. 

This standard is REQUIRED by DOE 
6430.1k 

This standard is REQUIRED by DOE 
6430.1k 

This standard is REQUIRED by DOE 
6430.lA and DOE 5480.4. This standard is 
also supported by SRP 9.5.3. 
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Table B3. StaMlards Required or Rezerewed by the DeDattment of Eherw 

NUMBER TITLE 
JUSTIFICATION 
AND GUIDANCE 

Institute of Electrical and Electronic Eneineers fIEEE) 

IEEE 

IEEE 80-1986 

IEEE 141-1976 (R1986) 

IEEE 142-1982 
(ANSI Cll4.1) 

IEEE 242-1986 

IEEE 279-1971 
(ANSI N42.7-1972) 
p i s  std. was officially 
withdrawn June 14, 1984 and 
is now included in IEEE 603- 
19801 

IEEE 308-1980 
(ANSI N41.12) 

Institute of Electrical and Electronic Engineers Standards 

Guide for Safety in AC Substation Grounding 

IEEE Recommended Practice for Electrical Power Distribution for 
Industrial Plants (IEEE Red Book) 

IEEE Recommended Practice for Grounding of Industrial and 
Commercial Power Systems (IEEE Green Book) 

IEEE Recommended Practice for Protection and Coordination of 
Industrial and Commercial Power Systems (IEEE Buff Book) 

Criteria for Protection Systems for Nuclear Power Generating 
Stations 

Criteria for Class 1E Power Systems for Nuclear Power Generating 
Stations 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
6430.1k 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. This standard is also supported by 
RG 1.47, RG 1.52, RG 1.53, RG 1.62, RG 
1.75, RG 1.95, RG 1.106, RG 1.118, RG 
1.151, RG 1.153, SRP 7.1-7.3, and SRP 3.11. 

This standard is REQUIRED by DOE 
6430.119 and DOE 5480.4. This standard is 
also supported by RG 1.32, RG 1.41, RG 
1.118, SRP 8.2, and SRP 8.3. 
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Table B3. Standards Required or Referewed by the Dgrarbment of- 

NUMBER m Z E  
JUSTIFICATION 
AND GUIDANCE 

IEEE 317-1976 (R1983) 
(ANSI N41.51) 

IEEE 323-1974 (R1983) 
(ANSI N41.5) 

IEEE 336-1980 (R1985) 
(ANSI N45.24) 

IEEE 338-1977 
(ANSI N41.3) 

IEEE 344-1974 (R1987) 
(ANSI N41.7) 

IEEE 352-1975 (R1987) 
(ANSI N41.4) 

IEEE 379-1977 (R1988) 
(ANSI N41.2) 

IEEE 382-1980 (R1985) 
(ANSI N41.6) 

Electrical Penetration Assemblies in Containment Structures for 
Nuclear Power Generating Stations" (IEEE) 

Qualifying Class 1E Equipment for Nuclear Power Generating 
Stations" (IEEE). 

Installation, Inspection, and Testing Requirement for Class 1E 
Instrumentation and Electric Equipment at Nuclear Power 
Generating Stations 

Standard Criteria for the Periodic Testing of Nuclear Power 
Generating Station Class 1E Power and Protection Systems 

Recommended Practices for Seismic Qualification of Class 1E 
Equipment €or Nuclear Power Generating Stations 

Guide for General Principles of Reliability Analysis of Nuclear 
Power Generating Station Protection Systems" (ANSUIEEE). 

Standard Application of the Single-Failure Criterion to Nuclear 
Power Generating Station Class 1E Systems" (ANSVIEEE) 

IEEE Standard for Qualification of Safety-Related Valve Actuators 

This standard is REFERENCED by DOE 
5480.4 and supported by RG 1.63, SRP 3.11, 
and SRP 8.3. 

This standard is REFERENCED by DOE 
5480.4 and supported by RG 1.89, SRP 3.10, 
and SRP 3.11. 

This standard is REFERENCED by DOE 
5480.4 and supported by RG 1.30. 

This standard is REFERENCED by DOE 
5480.4 and supported by RG 1.118, SRP 7.1, 
and SRP 7.3. 

This standard is REFERENCED by DOE 
5480.4. This standard is also supported by 
RG 1.100, SRP 3.10, and SRP 5.4.12. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
6430.1A and DOE 5480.4. This standard is 
also supported by RG 1.53, SRP 7.1-7.3, 
and SRP 8.3. 

This standard is REFERENCED by DOE 
5480.4. This standard is aLo supported by 
RG 1.73, SRP 3.10, and SRP 3.11. 
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lbbk B3. Standards Required or Ref- by the Depprtment of Energy 

NUMBER TITLE 
JUSTIFICATION 
AND GUIDANCE 

IEEE 3841977 (R1981) 
(ANSI N41.14) 

IEEE 387-1977 
(ANSI N41.13) 

IEEE 399-1980 

IEEE 446-1980 (R1987) 

IEEE 450-1980 
(ANSI N41.15) 

IEEE 467-1980 

IEEE 484-1981 (R1987) 
(ANSI N41.24) 

IEEE 493-1980 

Standard Criteria for Independence of Class 1E Equipment and 
Circuits" (IEEE) 

Standard Criteria for Diesel-Generator Units Applied as Standby 
Power Supplies for Nuclear Power Generating Stations 
(ANSNEEE) 

IEEE Recommended Practice for Power System Analysis (IEEE 
Brown Book) 

Recommended Practice for Emergency and Standby Power Systems 
for Industrial and Commercial Applications 

IEEE Recommended Practice for Maintenance, Testing and 
Replacement of Large Lead Storage Batteries for Generating 
Stations and Substations 

Standard Quality Assurance Program Requirements for the Design 
and Manufacture of Class 1E Instrumentation and Electric 
Equipment for Nuclear Power Generating Stations" (IEEE) 

IEEE Recommended Practice for Installation Design and 
Installation of Large Lead Storage Batteries for Generating 
Stations and Substations 

IEEE Recommended Practice for the Design of Reliable Industrial 
and Commercial Power systems (IEEE Gold Book) 

This standard is REQUIRED by DOE 
6430.1A and DOE 5480.4. This standard is 
also supported by RG 1.75, SRP 7.1-7.2, 
and SRP 8.3. 

This standard is REFERENCED by DOE 
5480.4. This standard is also supported by 
RG 1.9, SRP 8.3, and SRP 9.5.4 through 
SRP 9.5.8. 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
643O.lk 

This standard is REFERENCED by DOE 
5480.4 and supported by RG 1.129. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4 and supported by RG 1.128. 

This standard is REQUIRED by DOE 
6430.1k 
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'ihbkB3. SUndards Required or Rekencdby the Department of Energr 

NUMBER TITLE 
JUSTIFICATION 
AND GUIDANCE 

IEEE 498-1980 Standard Requirements for the Calibration and Control of 
Measuring and Test Equipment Used in the Construction and 
Maintenance of Nuclear Power Generating Stations" (IEEE) 

IEEE 567-1980 
(ANSI N41.1) 

IEEE 603-1980 

Trial-Use Standard Criteria for the Design of the Control Room 
Complex for a Nuclear Power Generating Station" (ANSVIEEE) 

IEEE Standard Criteria for Safety Systems for Nuclear Power 
Generating Stations 

IEEE 739-1984 Recommended Practice for Energy Conservation and Costeffective 
Planning in Industrial Facilities (IEEE Bronze Book) 

IEEE 837-1984 Qualifying Permanent Connections Used in Substation Grounding 

IEEE C37 Series Circuit Breakers, Switchgear, Relays, Substations, and Fuses 

IEEE C37.91 Guide for Protective Relay Applications to Power Transformers 

Jnternational Association of Plumbinn and Mechanical Officials f lAMP0) 

IAPMO Uniform Plumbing Code 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.4. This standard is also supported by 
RG 1.152. 

This standard is REQUIRED by DOE 
6430.1k 

This standard is REQUIRED by DOE 
tX3O.lk 

This standard is REQUIRED by DOE 
6430.1k 

This standard is REQUIRED by DOE 
6430.lA. 

This standard is REFERENCED by DOE 
5480.4. 
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Table B3. 3mdards R q u b d  or Ref- ty the Department of Energr 

NUMBER 
JUSTIFICATION 
AND GUIDANCE 

International Atomic Enerw Anencv liAEA’j 

IAEA Safety Series 
(in general) 

IAEA Safety Series 

IAEA Safety Series No. 6 International Atomic Energy Agency Regulations for the Safe 
Transport of Radioactive Materials (International Shipments) 

IAEA Safety Series No. 30 Manual on Safety Aspecps of the Design and Equipment of Hot 
Laboratories 

IAEA Safety Series No. 31 Safe Operation of Nuclear Power Plants (IAEA). 

MEA Safety Series No. 35 Safe Operation of Critical Assemblies and Research Reactors,” 
1971 edition (IAEA). 

International Commission on Radiation Units and Measurements (ICRU) 

ICRU Report 14,1%9 Radiation Dosimetry 

ICRU Repon 20.1971 Radiation Protection Instrumentation and Its Application 

ICRU Report 33 Radiation Quantities and Units 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4 and REQUIRED by MMES ESH-17. 

This standard is REQUIRED by DOE 
6430.1A 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 
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lbbk B3. Standards Required OT Refkrend bg the Department of Energy 

NUMBER 
JUSTIFICATION 
AND GUIDANCE 

International Conference of Buildinn Officials f ICBO) 

UBC Uniform Building Code 

International Commission of Radiolortical Protection (ICRP) 

ICRP Radiation Protection Standards Reports 

ICRP Report No. 26 Recommendations of the ICRP 

Lawrence Berkelev Laboratorv fLBL1 

LBL9143 Seismic Safety Guide 

Lawrence Livermore National Laboratorv (LLNLJ 

UCRL 15673 

UCRL 15910 

This standard is REQUIRED by DOE 
6430.M. This standard is also supported by 
SRP 3.8.4. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
643O.lA. 

This standard is REQUIRED by DOE 
6430.1A. 

Human Factors Design Guidelines for Maintainability of DOE 
Nuclear Facilities 6430.lk 

This standard is REQUIRED by DOE 

Design and Evaluation Guidelines for Department of Energy This standard is REQUIRED by DOE 
6430.1k Facilities Subjected to Natural Phenomena Hazards 
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n b k  B3. standards Required or Ref- by the Department of 

NUMBER mte 
JUSTIFICATION 
AND GUIDANCE 

UCRL 535% 

UCRL 53582 

Natural Phenomena Hazards Modeling Project: Ehtrerne Tbis standard is REQUIRED by DOE 
WindlTornado Hazard Models for Department of Energy Sites 6430.1k 

Natural Phenomena Hazards Modeling Project Seismic Hazard This standard is REQUIRED by DOE 
6430.lk Models for Department of Energy Sites 

Los Alamos National Laboratow (LANL) 

LA- 10294-MS A Guide to Radiological Accident Considerations for Siting and 
Design of DOE Nonreactor Nuclear Facilities 

This standard is REQUIRED by DOE 
6430.1A, MMES ESH-8, and MMES ESH- 
20. 

Metal Building Manufacturers Association (MIBMA) 

MBMA Metal Building Systems Manual 

Meister and Rabideau 

Meister and Rabideau Human Factors Evaluation in System Development 

This standard is REQUIRED by DOE 
6430.lA. 

This standard is REQUIRED by DOE 
6430.lk 

National Bureau of Standards (NBS) 

NBS Handbook National Council on Radiation Protection and Measurement 
Recommendation 5480.4. 

Safety Rules for the Installation and Maintenance of Electric 

This standard is REERENCED by DOE 

This standard is REFERENCED by DOE NBS Handbook 81 
Supply and Communication Lines 5480.4. 
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lbbk B3. Standania Required or Rekrencd the Department of Enerby 

NUMBER 
JUSTIFICATION 
AND OUIDANCE 

NIBS Handbook 135 Life Cycle Cost Manual for Federal Energy Management Programs 

Fatlonal Concrete Masonrv Association (NCMA) 

NCMA TR 75B Specifications for the Design and Construction of Load-Bearing 
Concrete Masonry 

NCh4A Waterproof Coating for Concrete Masonry 

NCMA Waterproofing Concrete Masonry Basements and Earth-Sheltered 
Structures 

National Electrical Manufacturers Association (NEMA) 

NEMA ICS-1970 (R1975) NEMA Standards Publication, Industrial Controls and Systems 

NEMA MG-1-1977 Motors and Generators 

ahis standard is REQUIRED by DOE 
6430.M. 

This standard is REQUIRED by DOE 
6430.1k This standard is also supported by 
SRP 3.8.4. 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430.lk 

This standard is REQUIRED by DOE 
6430.M. 

This standard is REQUIRED by DOE 
6430.lA. 
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Table B3. Standards Required or Referewbd by the Department of 

NUMBER 
JUSTIFICATION 
AND GUIDANCE 

National Fire Protection Agency INFPA) 

NFPA 

NFPA 

Fire Protection Handbook - 16th Edition 

Applicable NFPA Fire codes 

This standard is REFERENCED by DOE 
5480.4. This standard is also supponed by 
SRP 9.5.1. 

This standard is REFERENCED by DOE 
5480.4 and REQUIRED by MMES ESH-21. 

NFPA 10 (ANSI 2112.1) Installation, Maintenance, and Use of Portable Fire Extinguishers This standard is REQUIRED by DOE 
6430.lA. This standard is also supported by 
SRP 9.5.1. 

NFPA 11 (ANSI 2286.6) ]Low Expansion Foam and Combined Agent Systems 

NFPA 11A (ANSI 2286.2) Medium and High Expansion Foam Systems 

NFPA 12 (ANSI A54.1) Carbon Dioxide Extinguishing Systems 

NFPA 12A (ANSI A54.4) Halon 1301 Fire Extinguishing Systems 

This standard is REQUIRED by DOE 
6430.18. This standard is also supported by 
SRP 9.5.1. 

This standard is REQUIRED by DOE 
6430.18. This standard is also supported by 
SRP 9.5.1. 

This standard is REQUIRED by DOE 
6430.1k This standard is also supported by 
SRP 9.5.1. 

This standard is REQUIRED by DOE 
6430.lk This standard is also supported by 
SRP 9.5.1. 
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Table B3. Standarda Required 01 Referenced by the Department of Energy 

NUMBER TITLE 
JUSTIFICATION 
AND GUIDANCE 

NWA 12B (ANSI A54.5) Halon 1211 Fire Extinguishing Systems 

NFPA 13 (ANSI A54.3) Installation of Sprinkler Systems 

This standard is REQUIRED by DOE 
6430.lk This standard is also supported by 
SRP 9.51. 

This standard is REQUIRED by DOE 
6430.lk This standard is also supported by 
SRP 9.5.1. 

NFPA 14 (ANSI 2273.1) Standpipe and Hose Systems 

NFPA 15 (ANSI A54.2) Water Spray Fixed Systems for Fire Protection 

NFPA 16 (ANSI 2274.1) Deluge Foam-Water Sprinkler and Spray Systems 

NFPA 16A Installation of Closed-Head Foam-Water Sprinkler Systems 

NFPA 17 (ANSI 225.1) Dry Chemical Extinguishing systems 

NFPA 20 Installation of Centrifugal Fire Pumps 

This standard is REQUIRED by DOE 
6430.1k This standard is also supported by 
SRP 9.5.1. 

This standard is REQUIRED by DOE 
6430.1k This standard is also supported by 
SRP 9.5.1. 

This standard is REQUIRED by DOE 
6430.1A. This standard is also supported by 
SRP 9.5.1. 

This standard is REQUIRED by DOE 
fi430.lk 

This standard is REQUIRED by DOH 
6430.lk 

This standard is REQUIRED by DOE 
6430.111 This standard is also supported by 
SRP 9.5.1. 
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Table B.3. Staadards Required or Referenced by the DepatMent of Euergy 

NUMBER TITLE 
JUSTIFICATION 
AND GUIDANCE! 

NFPA 22 

NFPA 24 

NFPA 30 

NFPA 31 

NFPA 37 

NFPA 45 

NFPA 54 (ANSI Z 233.1) 

NFPA 58 

NFPA 68 

Water Tanks for Private Fire Protection 

Installation of Private Fire SeMce Mains 

Flammable and Combustible Liquids Code 

Standard for the Installation of Oil Burning Equipment 

Standard for the Installation and Use of Stationary Combustion 
Engines and Gas Turbines 

Fire Protection for Laboratories Using Chemicals 

National Fuel Gas Code 

Standard for the Storage and Handling of Liquified Petroleum 
Gases 

Guide for Explosion Venting 

This standard is REQUIRED by DOE 
6430.lk 

This standard is REQUIRED by DOE 
6430.1k This standard is also supported by 
SRP 9.5.1. 

This standard is REQUIRED by DOE 
6430.1k This standard is also supported by 
SRP 9.5.1. 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430. lk 
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Table B3. Standards Required or Ref- by the Department of Energy 

NUMBER TITLE 
JUSTIFICATION 
AND GUIDANCE 

NFPA 70-1981 (ANSI C1) 

NFPA 71 

NFPA 72A 

NFPA 72B 

NFPA 72C 

NFPA 72D 

NFPA 72E 

NFPA 72F 

NFPA 720 

National Electrical Safety Code 

Installation, Maintenance and Use of Central Station Signalling 
Systems 

Standard for the Installation, Maintenance, and Use of Local 
Protective Signaling systems 

Standard for the Installation, Maintenance and Use of Auxiliary 
Protective Signaling Systems for Fire Alarm Service 

Installation, Maintenance, and Use of Remote Station Protective 
Signaling Systems 

Standard for the Instatlation, Maintenance, and Use of Proprietary 
Protective Signaling Systems 

Automatic Fire Detectors 

Installation, Maintenance, and Use of Emergency Voice/Alarm 
Communication Systems 

Installation, Maintenance, and Use of Notification Appliances for 
Protective Signaling Systems 

This standard is REQUIRED by DOE 
6430.1A and DOE 5480.4. This standard is 
also supported by SRP 9.5.1, 

This standard is REQUIRED by DOE 
6430.1A 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430.1k 

This standard is REQUlRED by DOE 
6430.1k 

This standard is REQUEED by DOE 
6430.lk This standard is also supported by 
SRP 9.5.1. 

This standard is REQUIRED by DOE 
6430. lk This standard is also supported by 
SRP 9.5.1. 

This standard is REQUIRED by DOE 
6430. 1k 

This standard is REQUIRED hy DOE 
6430. lk 
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Table B3. Standard3 Required or Refercwed by the Depamnent of Energr 

NUMBER 
JUSTIFICATION 
AND GUIDANCE 

NWA 72H 

NWA 75 (WASH 1245.1) 

NFTA 78-1975 

NFPA 80 

NFPA 8OA 

NFPA WA 

NFPA 91 

NFPA 99 

NFF'A 101 (ANSI A9.1) 

NFPA 110 

Testing Procedures €or Local, Auxiliary, Remote Station, and 
Proprietary Protective Signaling Systems 

Protection of Electronic ComputerData Processing Equipment 

Lightning Protection Code 

Fire Doors and Windows 

Recommended Practice for Protection of Buildings from Exterior 
Fire Exposure 

Installation of Air Conditioning and Ventilating Systems 

Blower and Exhaust Systems for Dust, Stock and Vapor Removal 
or Conveying 

Standard for Health Care Facilities 

Life Safety Code 

Emergency and Standby Power Systems 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430.1A and DOE 5480.4. 

This standard is REQUIRED by DOE 
6430.1k 

This standard is REQUIRED by DOE 
6430.1A and supported by SRP 9.5.1. 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430.1k 

This standard is REQUIRED by DOE 
6430.1A 

This standard is REQUIRED by DOE 
6430.1k 

This standard is REQUIRED by DOE 
6430.lk 
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'hbk 83. Standards Ranired or Referenced by the Department of Enetrp 

NUMBER 
JUSTIFICATION 
AND GUDANCE 

NFPA 232 Protection of Records 

NFPA 255 (ASTM E84) Method of Test of Surface Burning Characteristics of Building 
Materials 

NFPA 4% Purged and Pressurized Enclosures for Electrical Equipment 

NFPA 1410 Training Standard on Initial Fire Attack 

pational Institute for Occupational Safetv and Health (NIOSH) 

Department of Health and 
Human Services (NIOSH) 

NIOSH Criteria Documents 

Department of Health and 
Human Services (NIOSH) 

NIOSH Manual of Analytical Methods, Voi. 1 

NO. 77-157A 

Department of Health and 
Human Services (NIOSH) 

NlOSH Manual of Analytical Methods, Vol. 2 

NO. 77-157B 

Department of Health and 
Human Services (NIOSH) 

NIOSH Manual of Analytical Methods, Vol. 3 

NO. 77-157C 

This standard is REQUIRED by DOE 
6430.1k 

This standard is REQUIRED by DOE 
6430.1A and supported by SRP 9.5.1. 

This standard is REQUiRED by DOE 
6430.M. 

This standard is REQUIRED by DOE 
6430.lk 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 
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Table B3. Standarda Required or Referenced by the Department of Energy 

NUMBER TrrLJ.? 
JUSTIFICATION 
AND GUIDANCE 

Department of Health and 
Human Services (NIOSH) 

NIOSH Manual of Analytical Methods, VoL 4 

NO. 78-175 

Department of Health and 
Human Services (NIOSH) 

NIOSH Manual of Analytical Methods, Vol. 5 

NO. 79-141 

Nuclear Regulatory Commission fNRC) 

Form NRC 3% Certificate of Medical Examination 

NUREG-0360 Qualification Criteria to Certify a Package for Air Transport of 
Plutonium 

NUREG-0700 Guidelines for Control Room Design Reviews 

NUREG/CR-24% Human Engineering Design Considerations for Cathode Ray Tube 
Generated Displays 

NUREG/CR-333 f A Methodology for Allocating Nuclear Bower Plant Control 
Functions to Human or Automatic Control 

Regulatory Guides NRC Regulatory Guides (Divisions 1-10] 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
5480.6. 

This standard is REFERENCED by DOE 
5480.3. 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430.1k 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REFERENCED by DOE 
5480.4. Table B.7 provides the compliance 
level for each regulatory guide. 
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"bble B3. Standards Required or Referem;ed the Department of Energr 

NUMBER TlTLE 
JUSTIFICATION 
AND GUIDANCE 

Oak Ridge National Laboratom (ORNL) 

N E F M  Hoisting and Rigging of Critical Components and Related 
Nuiprnent 

Omce of Management and Budget WMBl 

OMB Circular A-130 Management of Federal Information Resources 

portland Cement Association fPCA) 

PCA Clear Coatings for Exposed Architectural Concrete 

PCA Painting Concrete 

PCA Effect of Substances on Concrete and Guide to Protective 
Treatment 

Prestressed Concrete Institute (PCh 

PCI MNL-116 Manual for Quality Control for Plants and Production of Precast 
and Prestressed Concrete Pmducts 

PCI MNL120 Design Handbook 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
6430.1A. 

This standard is REQUIRED by DOE 
6430.141 

This standard is REQUlRED by DOE 
6430.1A 

This standard is REQUIRED by DOE 
6430.lA. 

This standard is REQUIRED by DOE 
6430.lk 

This standard is REQUIRED by DOE 
6430.1k 
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n b k  B3. Standards Required or Re&enced by the Departmeat of Energy 

NUMBER 
JUSTIFICATION 
AND GUIDANCE 

Post-Tensioning Institute CPTI) 

m Post-Tensioning Manual 

Rossnapel. W. E. 

Rossnagel, W. E Handbook of Rigging 

Sandia National Laboratories CSNL) 

SAND 77-0554 Intrusion Detection System Handbook, Vol. I & II 

SAND 77-0777 Barrier Technology Handbook 

SAND 77-1033 Entry Control Systems Handbook 

Sheet Metal and Air Conditionine Contractors National Association (SMACNA) 

SMACNA Architectural Sheet Metal Manual 

SMACNA Energy Recovery Equipment and Systems Manual 

SMACNA High, Medium, and Low Pressure Duct Construction Standards 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REFERENCED by DOE 
5480.4. 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430.lk 

This standard is REQUIRED by DOE 
6438. lk 

This standard is REQUIRED by DOE 
6430.lk 

This standard is REQUIRED by DOE 
643o.lk 

This standard is REQUIRED by DOE 
6430.lk 
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Thbk B3. Standards Required or Referenced by the DepartmRnt of Fkrgy 

NUMBER TITLE 
JUSTIFICATION 
AND GUIDANCE 

SMACNA 

SMACNA 

SUACNA 

SMACNA 

HVAC Air Duct Leakage Test Manual This standard is REQUIRED by DOE 
6430. lk 

HVAC Duct Construction Standards - Metal and Flexible This standard is REQUIRED by DOE 
6430. lk 

MVAC Duct Design Manual 

Round Industrial Duct Construction Standards 

Soil Conservation Service. U.S. DeDartment of Agriculture CSCS) 

SCS SCS National Engineering Handbook 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430. lk 

Steel Deck Institute CSDI) 

SCI-Publ, 25 Design Manual for Composite Decks, Form Decks and Roof Decks This standard is REQUIRED by DOE 
6430. lk 

SDI-Publ. DDMOl Diaphragm Design Manual 

Steel Door Institute CSDQ 

SDI 100 Standard Steel Doors and Frames 

This standard is REQUIRED by DOE 
6430.1k 

This standard is REQUIRED by DOE 
6430. lk 
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Table B3. Standards Required or Referenced by the Depamnent of Jkqg 

NUMBER 
JUSTIFICATION 
AND GUIDANCE 

SDI 108 Selection and Usage Guide for Standard Steel Doon This standard is REQUIRED by DOE 
6430.1k 

Steel Joist Institute (SJII 

SJI Standard Specifications Load Tables and Weight Tables for Steel 
Joists and Joist Girders 6430.111 

This standard is REQUIRED by DOE 

U.S. Naval Facilities Engineering Command (NAVFAC) 

BM-4.04 

DM-4.09 

DM-7.03 

DM- 13.0 1 

Electric Utilization Systems 

Energy Monitoring and Control Systems 

This standard is REQUIRED by DOE 
6430.111 

This standard is REQUIRED by DOE 
6430. 111 

Soil Dynamics, Deep Stabilization, and Special Geotechnical 
Construction 6430.111 

This standard is REQUIRED by DOE 

Physical Security This standard is REQUIRED by DOE 
6430. lk 
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TBbk B3. Standards Required or Referenced by the Department of Enerby 

NUMBER TITLE 
JUST'IF'ICATION 
AND GUIDANCE 

Underwriters' Laboratories (UL) 

UL Applicable UL Directories 

UL Building Material Directory 

UL 1OA Tin Clad Fire Doors 

UL 155 

UL 207 

Tests for Fire Resistance for Vault and File Room Doors 

Refrigerant-Containing Components and Accessories, Nonelectrical 

UL 325 Door, Drapery, Louver, and Window Operators and Systems 

UL 508-1983 Industrial Control Equipment 

UL 586-1977 Test Performance of High Efficiency Particulate Air Filter Units 

UL 900-1982 
(Also designated as ANSI 

Test Performance of Air Filter Units 

B 124.1-197 1) 

UL 1479 Fire Test of Through-Penetration Firestops 

This standard is REFERENCED by DOE 
5480.4 and REQUIRED by MMES ESH-21. 

This standard is REQUIRED by DOE 
6430.1k This standard is also supported by 
SRP 9.51. 

This standard is REQUIRED by DOE 
6430.1k 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430. lk 

"his standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430.lA and supported by RG 1.52. 

This standard is REQUIRED by DOE 
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NUMBER TITLE? 
JUSTIFICATION 
AND GUIDANCE 

UL 1479 Fire Test of Through-Penetration Firestops 

Water Pollution Control Federation ( W C Q  

MOPB CTG-77 Wastewater Treatment Plant Design 

Water Resources Council. Hydrology Committee W R C )  

Bulletin No. 17A Guidelines for Determining Flood Flow Frequency 

Winterkom and Fang 

Winterkorn and Fang Foundation Engineering Handbook (1975) 

This standard is REQUIRED by DOE 
6430.lk 

This standard lis REQUIRED by DOE 
6430.M 

This standard is REQUIRED by DOE 
6430. lk 

This standard is REQUIRED by DOE 
6430.1k 
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Table B.4. Compliance Commitment to Title 10, Part 50 of the Code of Federal Regulations, "Domestic Licensing of Production 
and Utilization Facilities," for the Design of the Advanced Neutron Source 

SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

A nvinV of Tule I tJ Pati SO of CFR, "Domesrc LicaUing of R tnhdon  and Utikakm Facilities," (R&d as of Jamury I ,  1991) it given below. Section wmbm an read as follows: 5cll means 
I O  CFR SO, 550.1. Jm'jication and Guidance iz giwn fov each nquhment to aid in deramtting appltkability at the SDD I d  TI# guidance given is, in esm#e, o npUimnmr Any nqucsrr jiw 
accptions to the guidance must be subm*tted to Ihc C h a h  of he Plant Desi@ Repiremaus WonCing Gkwp. Each nrcption will be nvinVed on a cpcr-by-em baris 

&@itions required to inrspnr this table an: 

TOTAL 

PARTW 

All ~~chnical nquiirmena are upphiable OJ wtittm 

Duc to p c $ c  nquimnmrS in the tqphtbm a LdeJign features in ANS, nor all of thc technicd requimMur apprY os wrinrn llrc PDR shall cyir# &part of the rrgurotion 
that is rmd ir not applcabk at the t n w a l l p h  h L  Ihc SDLb will pvide thc complimrec commifmQIl &I and justipation applicable to their qudfic ~ ( s ) .  

Only Ae putpose (or intent) of dre technical ports of the &tiion am opplicablc The PDR shall &@e the &UU of the regrtfation and how ii applies to ANS 01 thc overall 
PIafit levcL ntC SDDs will providc the compliance eommillttcnt lcwl andjusa&ation applicoble to thcir ,rpcciF ystm(s). 

Due to spoeific npircnunts in thcngUrrrtidnr CT ticsip feanacr in ANS, none of the technical nqubwwus me applicable. Pair apptndxprovidcsjusti~calion why the ngulotion 
h not applcablc 

Thc regulation sets f h  only &icaasingpnmdural n q u ~  and dou not contain any technical nquironcnrr 

INTENT 

NONE 

NL4-L 

Pam of 10 CFR SO bied below ntay contain stawtncnis that makc it ~ p p c 5  to be not-applicable to the desi@ of ANS;yci the compliance commimKnt level giwn k TOTAL, PARTIAL, or INTEm. 
nth simotion can occy because the regrtlrttion &jin~ the ait& and then, in some cosy p v i h  an aramplc Ihmfote, statemma like "such as steam gmcrcltors* simply pmvide guidoncr and 
an? not pan of the ctiraion 

GENRRAL PROvlslONS 

50.1 Basis, purpose, and proadures applicable 

50.2 Definitions 

NIA-L 

TOTAL 

The licensing requirements given in this section of 10 CFR 50 do not p d d e  
any design requirements, only requirements for dealing with the licensing 
agency [i.e., the Nuclear Regulatory Commission). 

As used in this part, 
"Ad' mans the Atomic Energy Act of 1954 (68 Stat. 919) 
including any amendments thereto. 



B.4-2 

Table B.4. Compliance Commitment to Title 10, Part 50 of the Code of Federal Regulations, "Domestic Licensing of Production 
and Utilization Facilities," for the Design of the Advanced Neutron Source 

SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.2 continued *Alternate ac sourun means an alternating current (ac) 
powcr source that is available to and located at or nearby 
a nuclear p m r  plant and mwts the following require- 
ments: 
(1) Is connectable to but not normally connected to the 

offsite or onsite emergency ac power systems; 
(2) Has minimum potential for common mode failure 

with offsite power or the onsite emergency ac power 
SOUraS; 
(3) Is available in a timely manner after the onset of 

station blackout; and 
(4) Has sufficient cmpacity and reliability for operation of 

all systems required for coping with station blackout and 
for the time required lo bring and maintain the plant in 
safe shutdawn (nondesign basis accident). 

"Atomic energy" means all forms of energy released in the 
mum of nuclear fission or nuclear transformation. 

"Atomic weapon" means any device utilizing atomic e n e w ,  
arclusivC of the means for transporting or propelling the 
dcvice (where such means is a separable and divisible part 
of the device), the principal purpose of which is for use as, 
or for development of, a weapon, a weapon prototype, or a 
weapon test device. 

"By-product material" means any radioactive material 
(except spbcial nuclear material) yielded in or made 
radioactive by aposurc to the radiation incident to the 
proctss of producing or utilizing spacial nuclear material. 

"Commission" means the Nuclear Regulatory Commission 
or its duly authorized rtprrscnlativeJ. 

*Common defense and s e c u r i ~  means the common 
defense and security of the United States. 
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Table B.4. Compliance Commitment to Title 10, Part 50 of the Code of Federal Regulations, "Domestic Licensing of Production 
and Utilization Facilities," for the Design of the Advanced Neutron Source 

SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.2 continued "Controls" when used with respect to nuclear reactors 
meana apparatus and mechanism, the manipulation of 
whih directly affecta the reactivity or pmer  level of the 
reactor. 

"Controls" when used with respect to any other facility 
means apparatus and mechanisms, the manipulation of 
which mutd affect the chemical, physical, metallurgical, or 
nuclear process of the facitity in such a manner as to affect 
the protection of health and safety against radiation. 

"Deawmission" means to remow (as a facility) safely 
from service and d u c e  residual radioactivity to a level 
that permits release of the property for unrestricted use 
and termination of license. 

"Department" and "Department of Energy" means the De- 
partment of Energy estab?ished by the Department of 
E ? n q  Organization Act (Pub. L 95-91, 91 Stat. 565,42 
U.S.C. 7101 et seq.), to the extent that the department, or 
its duly authorized representatives, exercises functions 
formerty vested in the Atomic Energy Commission, its 
Chairman, members, offken and components and trans- 
ferred to the US. Energy Research and k e l o p m e n t  
Administration and to the Administrator thereof pumuant 
to sections lM(b), (c) and (d) of the Energy Reorganiza- 
tion Act of 1974 (Pub.L.93438, 88 Stat. 1233 at 1237,42 
U.S.C. 5814) and retransferred to the Secretary of Energy 
pursuant to scction 301(a) of the Department of Energy 
Organization Act (Pub. L. 95-91, 91 Stat. 565 at 577-578, 
42 U.S.C. 7151). 

"Design bases" means that information which identifies the 
specific functions to be performed by a structure, system, 
or component of a facility, and the specific values or 
ranges of values choscn for controlling parameters as 
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Table €3.4. Compliance Commitment to Title IO, Part 50 of the Code of Federal Regulations, "Domestic Licensing of Production 
and Utilization Facilities," for the Design of the Advanced Neutron Source 

SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.2 continued reference bounds for design. These values may be (1) 
mtraints derived from generally accepted "state of the art" 
practices for achieving functional goals, or (2) rcquire- 
menls derived from a n a b i s  (based on calculation and/or 
experiments) of the effects of a postulated accident for 
which a structure, system, or component must meet its 
functional goals. 

"Electric utility" means any entity that generates or distrib- 
utes electricity and which remvem the coat of this electric- 
ity, either directly or indirectly, through rates established 
by the entity itself or by a separate regulatory authority. 
Investor-omred utilities, including generation or distribu- 
tion subsidiaries, public utility districts, municipalities, 
rural electric cooperatives, and State and Federal agencies, 
including associations of any of the foregoing, am included 
within the meaning of "electric utility." 

"Federal Government funding for conversion" means funds 
appropriated to the Department of Energy or to  any other 
Federal Agency to pay direct@ to or to reimburse now- 
pOwer reactor licensees for costs attendant to  conversion. 

"Fuel acceptable to the Commission" means that the fuel 
replacing the existing HEU fuel in a specific non-power 
m c t o r  (1) mats the operating requirements of the 
existing lianse or, through appropriate NRC safety d e w  
and spprwal, can be used in a manner which protects 
public health and safety and promotes the common de- 
fense and security; and (2) meeta the Commission's policy 
of limiting, to the maximum extent possible, the use of 
HEU fuel in that rcactor. 

"Government agency" means any executive department, 
commission, indcpcndent establishment, corporation, 
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AND GUIDANCE 

50.2 continued wholly or partty crwned by the United States of Ametica 
which is an instrumentality of the United States, or any 
board, bureau, division, service, office, oflictr, authority, 
administration, or other establishment in the executive 
branch of the Gwemment. 

"Highly enriched uranium (HEU) fuel" means fuel in 
which the weight percent of U-235 in the uranium is 20% 
or grater. Target material, special instrumentation, or 
experimental devices using HEU are not included. 

"L.cnv enriched uranium (LEU) fuel" means fuel in which 
the weight percent of U-235 in the uranium is lars than 
20%. 

Won-power reactor" means a research or test reactor li- 
censed under 5021(c) or 50.22 of this part for research 
and development. 

"Nuclear reactop means an apparatus, other than an 
atomic weapon, designed or used to sustain nuclear fussion 
in a self- supporting chain reaction. 

"Person" means (1) any individual, corporation, partner- 
ship, firm, d a t i o n ,  trust, estate, public or private 
institution, p u p ,  gwernment agency other than the 
Commission or the Department, acep t  that the Depart- 
ment shall be considered a person to the extent that its 
facilities aft subject to the licensing and related regulatory 
authority of the Commission pursuant to section 202 of 
the Energy Reorganizetion Act of 1974,1* any State or any 
political subdivision o€, or any political entity within a 
State, any foreign gwemment or nation or any political 
subdivision of any such gcwernment or nation, or other 
entity; and (2) any legal successor, representative, agent, or 
agency of the foregoing. 
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50.2 continued "Produce," when used in relation to special nuclear mami- 
ai, means (1) to manufacture, make, produce, or refine 
special nuclear material; (2) to separate special nuclear 
material from other substanas in which such material may 
be contained; or (3) to make or to produce n m  special 
nuclear material. 

"Production facility. means: 
(1) Any nuclear reactor deigned or used primarily for 

the formation of plutonium or uranium-233; or 
(2) Any facility designed or used for the separation of 

the isotopes of uranium or the isotopes of plutonium, 
acept laboratory scale facilities designed or u x d  for 
aperimental or analytical purposes on& or 

(3) Any facility designed or used for the processing of 
irradiated materials containing special nuclear material, 
a a p l  (i) laboratory scale facilities designed or used for 
aperimental or analytical purposes, (ii) facilities in which 
the only special nuclear materials contained in the irradiat- 
ed material to be prwassed am uranium enriched in the 
isotope U-235 and plutonium produd  by the irradiation, 
if the material pnxxsse$ contains not more than lOE-6 
grams of plutonium per gram of U-235 and has fiiion 
product activity not in excess of 0.25 millicuries of fwion 
products per gram of U-235, and (iii) facilities in which 
processing is conducted pursuant to a license issued under 
Parts 30 and 70 of this chapter, or equivalent regulations 
of an Agreement State, for the rcctipt, pcssesfion, use, 
and transfer of irradiated special nuclear material, which 
authorizes the promsing of the irradiated material on a 
batch basis for the separation of selected fmion produaS 
and limits the process batch to not more than 100 grams 
of uranium enriched in the isotope 235 and not more than 
15 grams of any other special nuclear material. 

"Reactor molant pres~ure boundary" means all those 



8.4-7 

Table B.4. Compliance Commitment to Title 10, Part 50 of the Code of Federal Regulations, "Domestic Licensing of Production 
and Utilization Facilities," for the Design of the Advanced Neutron Souroe 

SECTION 
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50.2 mntinucd pmsure- containing components of boiling and pressur- 
ized watercoded nuclear power reactors, such as pressure 
vesscls, piping, pumps, and valves, which arc: 

(1) Pmt of the reactor d a n t  system, or 
(2) Connected to the reactor coolant system, up to and 

including any and all of the following: 
(i) The outermost containment ida t ion  valve in system 

piping which pcnetwtes primary reactor containment, 
(ii) The second of two w l b  normally closed during 

normal reactor operation in system piping which does not 
penetrate primary tcactor containment, 

(iii) Tht reactor coolant system safety and relief vahres. 
For nudear pOwer reactom of the direct cycle boiling 
water type, the reactor coolant system a t ends  to and 
indudes the outermost containment isofation valve in the 
main steam and feedwater piping. 

"Research and development" means (1) theoretical ana$- 
sis, exploration, or apcrimentation; or (2) the extension of 
investigative findings and theories of a scientific or techni- 
cal nafure into practical apptication for experimental and 
demonstration purposes, including the aperimentat pro- 
duction and testing of modeis, devim, equipment, materi- 
als, and ptocaes.  

Westfictd D0ta" msanr all data m m m i n g  (I) design, 
manufacture, or utilization of atomic weapons; (2) the pm- 
duction of aptcial nuclear material; or (3) the use of 
special nuckar material in the production of energy, but 
shall not indude data declassifii or m d  from the 
Restricted Data category pursuant to acction 142 of the 
Act. 

"Safe s h u t d m  (nondesign basis accident (non-DBA))" 
for atation blackout means bringing the plant to those 
shutdown conditions specified in plant technical s@fa- 
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50.2 continued tions as Hot Standby or Hot Shutdown, as appropriate 
(plants have the option of maintaining the RCS at normal 
operating temperatures or at nduad temperatures). 

"Source material" means source material as defined in 
subsection llz. of the Act and in the regulations contained 
in ParI40 of this chapter. 

"Special nuclear material" meam (1) plutonium, uranium- 
233, uranium enriched in the isotope-233 or in the isotope- 
-235, and any other material which the Commission, pursu- 
ant to the provisions of section 51 of the act, determines 
to be special nuclear material, but does not include source 
material; or (2) any material artificially enriched by any of 
the foregoing, but does not include source material. 

"Station blackout" means the complete loss of alternating 
cumnt (ac) electric p m r  to the essential and nonessen- 
tial switchgear buses in a nuclear p w r  plant (Le., loss of 
oftkite electric pcmcr system concurrent with turbine trip 
and unavailability of the onsite emergency ac power sys- 
tem). Station blackout does not include the loss of avail- 
able ac pOmr to buses fed by station batteries through 
invertera or by alternate ac sources as defined in this 
section, nor does it assume a mncumnt single failure or 
design basis accident. At single unit sites, any emergency 
IC pmer source(s) in excess of the number required to 
meet minimum redundancy quirements  (h., single 
failure) for safe shutdown (non-DBA) is assumed to be 
available and may be designated as an alternate power 
source(s) provided the applicable requiremen& are met. At 
multi-unit sites, where the combination of emergency ac 
pawer sources ~(cccds the minimum redundancy require- 
ments for safe shutdown (non-DBA) of all units, the 
remaining emergency ac pwr sources may be used as 
alternate ac powtr souras pruvided t h y  m e t  the applia- 
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COMPLIANCE 
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JUSTIFICATION 
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50.2 continued Me requirements. If these criteria arc not met, station 
blackout must be assumed on all the units. 

'Testing facility" means a nuclear reactor which is of a type 
described in 50.21(c) of this part and for which an applica- 
tion has b a n  filed for a license authorizing operation 
a t  

(1) A thermal power level in ex- of 10 megawatts; or 
(2) A thermal power i d  in exa%s of 1 megawatt, if the 

(i) A circulating loop through the con in which the 

(ii) A liquid fuel loading; or 
(iii) An experimental facility in the corn in excess of 16 

square inches in cross-section. 

"Unique pu'pose" means a project, program, or mmmer- 
cia1 activity which cannot reasonably be. accomplished 
without the usc of HEU fuel, and may include: (1) A 
specific experiment, program, or commercial activity 
(typically long-term) that significantly s e w  the U.S. 
national intercst and cannot be accomplished without the 
use of HEU fuel; (2) Reactor physics or reactor devdop- 
ment based apticitiy on the uw of HEU fuel; (3) Re- 
search pmje& based on neutron flux 1meh or spectra 
attainable onty with HEU fuel; or (4) A reactor anz of 
special design that could not perfom its intended function 
without using HEU fuel. 

"United States", when used in a geographical wm, in- 
cludes Puerto Rim and all territories and possessions of 
the United States. 

reactor fs to contain: 

applicant proposes to conduct fuel experiments; or 
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COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.3 

50.4 

50.7 

50.8 

50.9 

"Utilization fadlily" means any nuclear reactor other than 
one designed or uscd primarily for the formation of pluto- 
nium or U-233. 

Interpretations. 

Written communications. 

Employee protection 

Information collection requirements: OMB appmal  

Completeness and accuracy of information 

50.11 Exaptiona and exemptions from licensing requirements 

NIA-L 

NIA-L 

NIA-L 

NIA-L 

NIA-L 

NIA-L 

NIA-L 

'Ihe licensing requirements given in this section of 10 CFR 50 do not pmvide 
any design requirements, only requirements for dealing with the licensing 
agency (Le., the Nuclear Regulatory Commission). 

The licensing requirements given in this section of 10 CFR 50 do not pmvide 
any design requirements, only requirements for dealing with the licensing 
agency (i.e., the Nuclear Regulatory Commission). 

'phe licensing requirements given in this section of 10 CFR 50 do not pmvidc 
any design requirements, only requirements for dealing with the licensing 
agency (Le., the Nuclear Regulatory Commission). 

The licensing requirements given in this scction of 10 CFR 50 do not pmvide 
any design requirements, only requirements for dealing with the licensing 
agency (i.e., the Nuclear Regulatory Commission). 

The licensing requirements given in this section of 10 CFR 50 do not provide 
any design requirements, only requirements for dealing with the licensing 
agency (i.e., the Nuclear Regulatory Commission). 

The licensing requirements given in this section of 10 CFR 50 do not pmvide 
any design requirements, only requirements for dealing with the licensing 
agency (Le., the Nuclear Regulatory Commission). 

The licensing requirements given in this action of 10 CFR 50 do not provide 
any design requirements, only requirements for dealing with the licensing 
agency (Le., the Nuclear Regulatory Cornmidon). 
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SECTION 
COMPLIANCE 
COMMITMENT 

JUSTfFICA'I?ON 
AND GUIDANCE 

50.12 specific cnemptions 

50.13 

NIA-L The licensing requiremmts given in thia section of 10 CFR 50 do not pwidc 
any design requinments, only requirements for dealing with the b i n g  
agency (i.e., the Nudear Regulatory Cammission). 

Attacks and dQtructivc acta by enemies of the United 
States; and defense activities 

NIA-L The licensing requirements given in thh section of 10 CFR 50 do not pmvide 
any design requirements, only requirements for dating with the tiansing 
agency (Le., the Nudear Regulatory Commission). 

NIA-L 

50.21 Class 104 licenscll; for medical therapy and research and N/A-L 
development facilities 

50.22 Class 103 licenses; for commercia1 and industrial 
facilities 

NJA-L 

50.23 Construction permits NIA-L 

The licensing requirements given in this section of 10 CFR 50 do not pmvide 
any design requiremtr, only requirements for dealing with the liansing 
agency (i.e., the Nuclear Regulatory Commkion). 

The licensing requinments given in thia section of 10 CFR 50 do not provide 
any design r e q u h e n t s ,  only requirements for dealing with the ticensing 
agency (i.e., the Nuckar Regulatory Commission). 

The licensing nguinmen(s given in this section of 10 CFR 50 do not provide 
any design requirements, only nguirements for dealing with the licensing 
agency (Le., the Nuclear Regulatory Commission). 

The licensing requirements given in thia section of 10 CFR 50 do not prwide 
any design requirements, only requirements for dealing with the licensing 
agency (Le., the Nudear Regulatory Commission). 

APPUCA'IIONS FOR UCENSEB, FORM, COHIISNTS, INELIGIBILITY OF (BRTAIN AF'PUCXNW 

50.30 Filing of appliitions for liccnscs; oath or affirmation INTENT Only the INTENT of 3qf) b applicable. 'Ihe A N S  will produce an 
Environmental Report. 

(f) Environmental report. An application for a 
mnstruction permit or an operating liceme for a nuclear 
power reactor, testing facility, fuel reprocessing plant, or 
such other production or utilization facility h a t e  
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SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.30 continued construction or operation may be determined by the 
Commission to have a significant impact on the 
environment shall be accompanied by any Environmental 
Report r e q u i d  pursuant to Subpart A of Part 51 of this 
chapter. 

50.31 

50.32 

50.33 

Combining applications 

Elimination of repetition 

Contents of applications; general information 
(9) If the application is for an operating license for a 

nuclear gower reactor, the applicant shall submit 
radiological emergency response plans of State and local 
governmental entities in the United States that are wholly 
or partially within the plume aposurc pathway Emergency 
Planning Zone (EPZ)', 85 mll 88 the plans of State 
gowrnments wholly or partially within the ingestion 
pathway E P Z  Generally, the plume a p o s u n  pathway 
EPZ for nuclear power mctors  shall consist of an area 
about 10 miles (16 km) in radius and l e  ingestion 
pathway EPZ shall consist of an a m  about 50 miles (80 
km) in radius. The exact sizc and configuration of the 
EPZs surrounding a particular nuclear pmer reactor shall 
bc determined in relation to the kxal eme%ency response 
necds and capabilities as they arc affected by such 
conditions as demography, topography, land 
characteristics, access mutes, and jurisdictional boundaries. 
ahe rize of the EPZs atso may be determined on a 
case-by-uue basis for gasumled reactors and for reactors 
with an authorized power kvel less than 250 MW thermal. 
The plans for the ingestion pathway shall focus on such 

N/A-L 

N/A-L 

PARTIAL 

The liansing requirements given in this saction of 10 CFR 50 do not pmvide 
any design requirements, only rcquinwnts  for dealing with the licensing 
agency (Le., the Nuclear Regulatory Commission). 

The liansing requirements given in this section of 10 CFR 50 do not pmvide 
any design requircments, only nqukmen l s  for dealing with the licensing 
agency ( i e ,  the Nuclear Regulatory Commission). 

Qnly 33(g) is applicable. 

Emergency Planning Zones (EPZs) are dirmsscd in NUREG-0396, EPA 
520/1-78-016, "Planning Basis for the Development of State and Local 
Government Radiological Emergency Response Plans in Support of 
Light-Water Nuclear Power Plants," December 1978. 
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50.33 continued actions as ate appropriate to protect the food Ingestion 
pathway. 

50.33a Information requested by the Attorney General for 
ant i twt  reviav 

50.34 

50.34(a) 

Contents of applkalioras; technical information 

Preliminary safety analysis report. &ch application for a 
construction permit shall include a preliminary safety 
anatysi report. The minimum information to be included 
shall consist of the fotlcrwing: 

50.34(a)(1) A description and safety assessment of the site on which 
the facility is to be located, 4 t h  appropriate attention to 
features affecting facility design. Special attention should 
be dirccled to the site evalustion f ac tm identified in Part 
100 of this chapter. Such asscwment shall contain an 
analysis and evaluation of the major structures, system 
and components of the facility which bear significantly on 
the amptability of the Ute under the site evaluation 
factors identified in Part 100 of this chapter, assuming that 
the facility will be operated at the ultimate power level 
which is contemplated by the applicant. With mpect to 
operation at the Ptpiected initial power kvel, the applicant 
is required to submit informetion prescribed in paragraphs 
(aK2) thrwgh (8) of this section, as well as the 
Information required by this paragraph, in support of the 
application for a construction permit. 

NIA-L 

P A R W  

TOTAL 

The licensing requirements given in this Seaion of 10 CFR 50 do not pmvide 
any design requirementa, only requirements for dealing with the licensing 
age- (Le., the N u c k  Regulatory Commission). 

Requirements from 50.34(s) apply to the PSAR and may impact the design. 
The CSAR will comply if p i b l e .  DOE 5480.6 requires the SAR format to 
follow RG L70. Each subsection of 50-a) is addnssed below. 

Information required by this paragraph may be in the form of a d-ion, 
with specific references to similarities to and differences frwn facilities of 
similar design for which applications haw pnviouSly becn filed. 

Requirements from 50.34(a) apply to the PSAR and may impact the design 
The CSAR will compty if posaiblc. DOE 5480.6 q u i m  the S A R  format to 
folluw RG 1.70. 
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SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.uyaP) A summary description and dimmion of the facility, with 
rpecial attention to design and operating characteristics, 
unusual or now1 design features, and principal safety 
considerations. 

TOTAL 

50.34(a)(3) The preliminary design of the facility including: 
(i) The principal design criteria for the facility. 

Appendix A, General Design Criteria for Nuclear Power 
Plants, establishes minimum requirements for the principal 
design criteria for wa~er-cooled nuclear poahr plants 
similar in design and location to plants for which 
construction permits have previously been issued by the 
Commission and provides guidana to applicants for 
construction permits in establishing principal design 
criteria for other types of nuclear power unitq 

(ii) The design bases and the relation of the design 
bases to the principal design criteria; 

(iii) Information relative to materials of constmction, 
general arrangement, and apprcaimate dimensions, 
sufficient to prcnride maonable assurance that the final 
design will conform to the design bases with adequate 
margin for safety. 

A preliminary analysis and evaluation of the design and 
performance of structures, systems, and components of the 
facility with the objective of asscssing the risk lo public 
health and safety resulting fmm operation of the facility 
and including determination of (i) the margins of safety 
during normal operations and transient conditions 
anticipated during the life of the facility, and (u) the 
adequacy of structures, system, and componenla provided 
for the prevention of accidents and the mitigation of the 
consequenm of accidents. Analysis and evaluation of 
HCCS -ling performance following postulated I-- 
ofaolant  accidents shall be performed in aau rdana  with 
the requirements of 0 50.46 of this part for facilities for 
which construction permilr may be issued afttr Deamber 
28,1974. 

50.34(a)(4) 

TOTAL 

TOTAL 

Requirements from 50.34(a) apply to the PSAR and may impact the design. 
Ihe CSAR will comply if possible. DOE 5480.6 requircs the S A R  format to 
follow RG 1.70. 

Requirements from 50M(a) apply to the PSAR and may impact the design. 
The CSAR will comply if possible. DOE 5480.6 q u i r e s  the S A R  format to 
follow RG 1.70. 

Requirements from 50.34(a) appfy to the PSAR and may impact the design. 
The CSAR will comply if possible. DOE 5480.6 q u i r e s  the S A R  format to 
follow RG 1.70. 
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COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

5034(4(5) An fbentifiition and justification for the sekction of TOTAL Requirements from 50.34(a) apply to the PSAR and may impact the design. 
'Ihe CSAR will comply if possibk. DOE 5480.6 q u i r e s  the S A R  format to 
follow RG 1.70. 

those variables, conditions, or other i t e m  which are 
determined 85 the result of preliminary safety anaiyxis and 
evaluation to be probable subjects of technical 
specifitions for the facility, with speciai attention given 
to those items which may significantly influence the final 
design: Provided, however, That this requirement b not 
applicabk to an application for a construction permit filed 
prior to January 16, 1969. 

5034(a)(6) A preliminary plan for the applicant's organifation, 
training of personnel, and conduct of operations. 

50.34(a)(7) A description of the quality assurance program to be 
applied to the design, fabrication, construction, and testing 
of the structurrs, Vtcms, and components of the facility. 
Appendix B, "Quality Assurance Criteria for Nuclear 
P m r  Plants and Fuel Reprocessing Plants," sets forth the 
requirements for quality assurance programs for nuclear 
paver plants and fuel reprocessing plants. The description 
of the quality assurance pmgram for a nuclear paw plant 
M a fuel reprocessing @ant shall include a discussion of 
how the applicable requirements of Appendix B will be 
satisfied. 

5034(a)(f9 An identification of those S~NC~UIVS, systems, or 
components of the facility, if any, which require mearch 
and development to confirm the adequacy d their design; 
and identification and description of the research and 
development program which will be conducted to nsotVe 
any Mfety questions associated with such utructum, 
qrstem or mponen t s ;  and a s & d u k  d the research 
and development program showing that such safety 
questions will be resohrcd at or befott the latest date 
stated in the application for ampletion of camuct ion of 
the facility. 

TOTAL 

TOTAL 

Requirements from 5034(a) apply to the PSAR and may impact the desigh 
The CSAR will comply if pod&. DOE 5480.6 requima the SAR format to 
follow RG 1.70. 

Requirements from 50.34(a) apply to the PSAR and may impact the design. 
The CSAR will comply if possibk. DOE 5480.6 tquires the SAR format to 
follow RG 1.70. 

TOTAL Requirements fm 50.%(a) apply to the PSAR and may impact the design. 
The CSAR wilf comply if possible. DOE 5480.6 requires the SAR format to 
follow RG 1.70. 
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COMMITMENT 
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The technical qualifications of the applicant to engage in TOTAL 
the proposed activities in a m r d a n a  with the regulations 
in this chapter. 

50*34(4(9) 

50.34(e)( 10) A discussion of the applicant's preliminary plana for TOTAL 
coping with emergencies. Appendix E sets forth items 
which shall be included in these plans. 

On or after February 5, 1979, applicants who apply for 
construction permits for nuclear powerplants to be built 
on multiunit sites shall identify potential hazards to the 

50.34(a)(11) NONE 

50.34(b) 

_ _  
structures, systems and components important to safety of 
operating nuclear facilities from construction activities. A 
discussion shall also be included of any managerial and 
administrative controls that will be used during 
construction to assure the safety of the operating unit. 

Final safety analysis report. Each application for a license 
to operate a facility shall include a final safety analysis 
report. The final safety analysis report shall include 
infomation that describes the facility, presents the design 
bases and the limits on its operation, and prcsents a safety 
analysis of the structl~t~, systems, and components and of 
the facility as a whole, and shalt include the follawing: 

All cumnt  information, such as the results of 
environmental and meteomlogical monitoring programs, 
which has been developed since issuance of the 
construction permit, relating to site evaluation factom 
identified in Part 100 of this chapter. 

A d d p t i o n  and analysis of the structum, systems, and 
components of the facility, with emphasis upon 
performance requirements, the bases, with technical 
justification t h e f o r ,  upon which such requirements have 
been cstablished, and the evaluations required to show that 
safety functions will be accomplished. The description shall 

PARTIAL 

TOTAL 

TOTAL 

Requirements from 50.34(a) apply to the PSAR and may impact the design. 
The CSAR will comply if possibk. DOE 5480.6 requires the S A R  format to 
follow RG 1.70. 

Requirements from 5034(a) apply to the PSAR and may impact the design. 
The CSAR will comply if possible. DOE 5480.6 rcquim the S A R  format to 
follaw RG 1.70. 

A N S  will be the only facility on the site. 

Requirements fmm 50.34(b) apply to the FSAR and may impact the design. 
The CSAR and PSAR will comply if possible. DOE 5480.6 requires the SAR 
format to follow RG 1.70. Each subsection of 50.34(b) i~ a d d d  below. 

Requirements from 5034(b) apply to the FSAR and may impact the design. 
The CSAR and PSAR will amply if possible. DOE 5480.6 q u i r e s  the S A R  
format to follow RG 1.70. 

Requirements from 50.34(b) apply to the FSAR and may impact the design. 
The CSAR and PSAR will comply if possible. DOE 5480.6 q u i r e s  the SAR 
format to follow RG 1.70. 
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Table B.4. Compliance Commitment to Title 10, Part 50 of the Code of Federal Regulations, "Domestic Licensing of Production 
and Utilization Facilities," for the Design of the Advanced Neutron Source 

SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.34(b)(3) 

be sUftldent to permit understanding of the system designs 
and their r e l a t h h i p  to safev evaluakiona. 

For nuclear reactom, such i t em 811 the reactor core, 
teactor coolant system, instrumentation and control 
systems, electrical systems, mntainment +item, other 
enginated safety features, auxiliaty and emergency 
systems, power amversion lystems, radioactive waste 
handling system, and fuel handling systems shall be 
dkcussed insofar as they are pertinent. 

For facilities other than nudear reactors, such items m the 
chemical, phydcai, metallurgical, or nuclear process to be 
performed, instrumentation and control systems, 
ventilation and filter system, electrical systems, auxiliary 
and emergency systems, and rndioactive waste handling 
systems shall be discussed insofar as they are pertinent. 

The kinds and quantities of rediosctive mnteriafs expected 
to be produced in the operation and the means for 
controlling and limiting radioactive effluents and radiation 
exposures within the limits set forth in Part 20 of this 
chapter. 

SO.U(b)(S) A final analysis and evaluation of the design and 
performance of ~t ruc tum,  systems, and components with 
the objective stated in paregraph (a)(4) of this Mction and 
taking into account any pertinent information devdopbd 
since the submittal of the preliminary safety anab i s  
rrport. Analysii and evaluation of ECCS cooling 
performance following postulated krrsafcootant a d e n l s  
shall be performed in acalrdallct with the q u i r c m m t s  of 
50.45 for facilities for which a licmse to operate may be 
h u e d  after December 28,1974. 

TOTAL 

TOTAL 

TOTAL 

TOTAL 

Requirewnts from 50.34@) apply to the FSAR and may impact the design. 
The CSAR and PSAR will comply if possible. DOE 5480.6 nquixw the S A R  
format to follow RG 1.70. 

Requirements from 50.34(b) apply to the FSAR and may impact the design. 
The CSAR and PSAR will compIy if possible. DOE 5 M . 6  q u i r e s  the SAR 
format to follow RG 1.70. 

Requirements from 50.34(b) 8pply to the FSAR and may impact the design. 
The CSAR and PSAR will canply if p i b l c .  DOE 5W.6 requixw the SAR 
format to follow RG 1.70. 

Requirements from 50.34(b) apply to the FSAR and may impact the design 
The CSAR and PSAR will comply if possible. DOE 5480.6 require the S A R  
f m a t  to follow RG 1.70. 



Table B.4. Compliance Commitment to Title 10, Part 50 of the Code of Federal Regulations, "Domestic Licensing of Production 
and Utilization Facilities," for the Design of the Advanced Neutron Source 

SECTION 
COMPLIANCE 
COMMlTMENT 

JUSTIF'I CATION 
AND GUIDANCE 

5034(b)(5) A dgcription and evaluation of the results of the TOTAL Requirements from 5034(b) apply to the FSAR and may impact the design. 
The CSAR and PSAR will comply if possible. DOE 5480.6 requires the S A R  
format to follow RG 1.70. 

applicant's programs, including rrsearch and dmlopmmt,  
if any, to demonstrate that any safety questions identified 
at the construction permit stage have been resolved. 

50.34(b)(6)(i) The applicant's organizational structure, allocations or 
responsibilities end authorities, and personnel 
qualifications requirements. 

Managerial and administrative mntrols to be used to 
assum safe operation. Appendix B, "Quality Aesurana 
Criteria for Nuclear P a m r  Plants and h e 1  Reprocessing 
Plants," sets forth the nquirrments for such controls for 
nuclear puwer plants and fuel q n m s s i n g  plants. The 
information on the controls to be used for a nuclear power 
plant oc a fuel reproassing plant shall include a discussion 
of haw the applicable requirements of Appendix B will be 
Satisfied. 

50.34(b)(6)(iii) Plans for pmpcrational testing and initial operations. 

SO.%( b)(6)( iv) Plans for conduct of normal operations, including 
maintenance, sumillancc, and periodic testing of 
structum, systems, and components. 

Plana for coping with emergencies, which shall include the 
items specified in Appendix E. 

50-34(b)(6)("1 

50.34(b)(6)(vi) Proposed technical specifications prepared in sccordallcc 
with the requirements of 50.36. 

TOTAL 

TOTAL 

TOTAL 

TOTAL 

TOTAL 

TOTAL 

Requirements from 50.34(b) apply to the FSAR and may impact the design. 
The CSAR and PSAR will comply if possible. DOE 5480.6 requires the S A R  
format to follow RG 1.70. 

Requirements from 5034@) apply to the FSAR and may impact the design 
The CSAR and PSAR will comply if possible. DOE 5480.6 requi i~ i  the S A R  
format to fol lw RG 1.70. 

Requircments from 5034(b) apply to the FSAR and may impact the design. 
The CSAR and PSAR will amply if possible. DOE 5480.6 q u i m  the S A R  
format to follow RG 1.70. 

Requirements from 50.%(b) apply to the FSAR and may impact the design. 
The CSAR and PSAR will comply if possible. DOE 5480.6 q u i r e s  the S A R  
format to follow RG 1.70. 

Requirements from SO-) apply to the FSAR and may impact the design. 
The CSAR and PSAR will comply if possible. DOE 5480.6 requires the S A R  
format to follow RG 1.70. 

Requirements from S O W )  apply to the FSAR and may impact the design. 
The CSAR and PSAR will comply if possible. DOE 5480.6 q u i r e s  the S A R  
format to follow RG 1.70. 
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Table B.4. Compliance Commitment to Title 10, Part 50 of the Code of Federal Regulations, "Domestic Licensing of Production 
and Utilization Facilities," for the Design of the Advanced Neutron Source 

SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.34(c) 

On or after February 5, 1979, applicants wbo appty for 
operating lianares for nuclear power plants to be operated 
on multiunit sites shall include an evaluation of the 
potential hazards to the structutar, systems, and 
components important to safety of operating units 
resulting from amstntction activities, as well as a 
description of the managerial and administrative controls 
to be used to p d d e  essumnce that the limiting 
conditions for operation arc not d e d  ss a tarult of 
construction activities at the multiunit &ea. 

NONE The ANS will be the only facility on the site. 

The technical qualifications of the applicant to engage in 
the proposed activities in accordance with the regulations 
in this chapter. 

A desaiption and plans for implementation of an operator 
requalifmtion program. The operator requalification 
program must as a minimum, meet the requirements for 
thaw programs mntaimd in 55.59 of Part 55 of thin 
chapter. 

A description of protection provided against ptrmurized 
thermal shock events, including projected values of the 
referme temperature for reector vessel beltline materials 
as defined in 50.61 (b)(l) and (b)(Z). 

Physical security plan. Each application For a license to 
operate a production or utilization facility shall indude a 
physical security plan. The plan shail consist of two pm. 
Part 1 shalt add- Vital equipment, Vital areas, and 
Mation zones, and shall demonstrate how the applicant 
plans to mmply with the quirementi! of Part 73 (and 
Part 11 d this chapter, if apphhlc, including the 
identifiation and description of jobs as required by 
l l . l l(a),  at the proposed facility). Part 11 shall list teSI.8, 
inspections, and other means to be d to demorwtratc 
compliance with such requirements, if appifcable. 

TOTAL 

TOTAL 

TOTAL 

TOTAL 

Requirements from 5034(b) apply to the FSAR and may impact the design. 
The CSAR and PSAR m i  -ply if possibk. DOE 5480.6 quires the S A R  
Format to follow RG 1.70. 

Rquinments from 50.34(b) apply to the FSAR and may impact the design. 
The CSAR and PSAR wilf comply if possible. DOE 5480.6 q u i r e s  the S A R  
format to follow RG 1.70, 

Requirements from 50.34(b) apply to the FSAR and may impact the design. 
The CSAR and PSAR will amply if p i b l e .  DOE 5480.6 r e q u i m  the S A R  
format to follow RG 1.70. 
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Table B.4. Gompiiance Commitment to Title 10, Part 50 of the Code of Federal Regulations, "Domestic Licensing of Production 
and Utilization Facilities," for the Design of the Advanced Neutron Source 

SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.34(d) Safeguards contingency plan. Each application for a license 
to operate a pmduction or utilization facility that will be 
subject to 7350, 73.55, or 73.60 of this chapter must 
include a liansbe safeguards contingency plan in 

TOTAL A physical accurity plan that contains all the information q u i d  in both 
0 73.55 and Appendix C to Part 73 satisfia~ the requirement for a 
contingency plan. 

accordance with the criteria set forth in Appendix C to 10 
CFR Part 73. The safeguards contingency plan shall 
include plans for dealing with threats, thefts, and 
radiological sabotage, as defined in Part 73 of this chapter, 
Elating to the special nuclear material and nuclear 
facilitia, l i d  under this chapter and in the applicant's 
possession and control. Each application for such a license 
shall include the finrt four categories of information 
contained in the applicant's safeguards contingency plan. 
(The fint four categories of information as set forth in 
Appendix C to 10 CFR Part 73 arc Background, Generic 
Planning Base, Licensee Planning Base, and Responsibility 
Matrix. The fifth category of information, Pmcedurcs, does 
not have to be submitled for appmval.) 

50.34(e) Each applicant for a license to operate a production or 
utilization facility, who prepares a physical sccurity plan, a 
safeguards contingency plan, or a guard qualification and 
training plan, ehall protect the plans and other related 
Safeguards Information against unauthorized disclosure in 
amrdance with the rcquimnents of 73.21 of this chapter, 
as appropriate. 

Additional TMI-related quircments.  In addition to the 
requirements of paragraph (a) of this section, each 
applicant for a light-water-rtactor construction permit or 
manufacturing lianse whose application was pending as d 
February 16, 1982 shall meet the requirements in 
paragraphs (0 (1) through (3) of this section. "his  le 
applies only to the pending applications by Duke P a ~ e r  
Company (Pertrine Nuclear Station Units 1, 2 and 31, 
Houston Lighting & Power Company (Allens Creek 
Nuckar Generating Station, Unit l), Portland General 
Electric Company (Pebble Springs Nuclear Plant, Units 1 

TOTAL The physical security plans, safeguards contingency plans, or guard 
qualification plans will be protected. 

PARTIAL Each sutaectioa of 50.34(9 is a d d d  belaw. Combustible gases include 
hydrogen, deuterium, CO, e t c  Souras  of combustible gascs include fuel-clad 
interadions,mFeconcrete interactions, cold s o u m  inventory, dc Thcrcforr, 
any "hydrogen" control must be apanded to include "combustible gas" 
control. 
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Table B.4. Compliance Commitment to Title 10, Part 50 of the code of Federal Regulations, "Domestic Licensing of Production 
and Utilization Facilities," for the Design of the Advanced Neutron Source 

SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

and 21, Public Service Company of Oklahoma (Black Fox 
Station, Units 1 and Z), Puged Sound Power & Ught 
Company (SkagiVHanford Nudear Power Projezt, Units 1 
and 2), and Offshore Power Syatem (Lianse to 
Manufacture Floating Nuclear Plants). The number of 
units that will be specified in the manufacturing Iianse, if 
issued, will be that number whose stan of manufacture, as 
defined in the ticense apptication, can practically begin 
within a ten-year period commencing on the date of 
isruance of the manufacturing liamse, but in no mnt will 
that number be in excess of ten. The manufacturing license 
will require the plant design to be updated no later than 
fm yean after its approval. Paragraphs (Fj(l)(xii), (2)(ix), 
and (3)(v) of this section, pertaining to hydrogen control 
meaaurts, must be met by all applicants mred by this 
rule. However, the Commission may decide to impose 
lldditional tequirements and the issue of whether 
ampliance with these pmvisions, together with 10 CFR 
50.44 and Crituion 50 of Appendix A to 10 CFR Part 50, 
is sufficient for issuance of the manufacturing license may 
be coMideftd in the manufacturing liceme procading. 

To satisfy the foilawing requirements, the application shall 
provide s u f f i i n t  information to describe the natun of the 
studies, how they are to be conducted, estimated submittal 
data ,  and a program to ensure that the llcsults of such 
studies are factored into the final design of the facility. All 
studia rhatt be completed no later than two yean 
following iasuance of the canstmction permit or 
manufacturing limnst. 

Perfom a ptanlisite specific probabilistic risk aaseasmeat, 
tke aim of which is to seek such impmvementa in the 
reliability of core and containment heat removal sptcm~ as 
uc signifiint and practical and do not impact -kIy 
on the plant. (11.8.8) 

TOTAL 

TOTAL 

Alphanumeric designations mmspond to the related action plan items in 
NUREG 0718 and NUREG 0660, "NRC Action Plan Developed as a Result 
of the TM1-2 Accident." nty are pmvided herein for information only. 
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Table B.4. Gompliance Commitment to Title 10, Part 50 of the Code of Federal Regulations, "Domestic Licensing of Production 
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SEcrION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
A N D  GUIDANCE 

50.34(f)(lXii) Perform an evaluation of Ihc proposed auxiliary feedweter INTENT The INTENT of this subetction will be applied to the Essential Cooling 
Water System. system ( A I W S ) ,  to include (applicable to PWR's only) 

(Il.E.l.1): 
(A) A simplified A F W S  reliability analysis using 

cvcnt-tree and fault-tree logic techniques. 
(El) A design review of AFWS. 
(C) An evaluation of AFWS flow design basa  and 

criteria. 

Perform an evaluation of the potential for and impact of 
reactor coolant pump seal damage lollawing small-brtak 
LOCA with lass of offsite power. If damage cannot be 
precluded, p d d e  an analysii of the limiting small-break 
loss-ofumlant accident with subsequent reactor coolant 
pump sur1 damage. (ILK216 and ILK3.25) 

Perform an analysis of the probability of a small-break 
lossafcoolant accident (LOCA) caused by a 8tUCk+pen 
pawer-operated relief valve (PORV). If this probability is 
a significant contributor to the probability of small-break 
L O W S  from all causes, pmvide a description and 
evaluation of the effect on small-break LOCA probability 
of an automatic PORV isolation system that would 
operate when the reactor molant system pressure falls 
after the PORV has opened. (Applicable to PWR's only). 
(II.K.3.2) 

Perform an evaluation of the safety effectiveness of 
pmviding for separation of high pressure mdan t  injection 
(HPCI) and reactor core isolation moling (RCIC) system 
initiation kvek so that the RCIC system initiates at a 
higher water level than the HPCI system, and of pmviding 
that both system restart on low water level. (For plank? 
with high prcssure core spray systems in lieu of high 
pressure &ant injection systems, substitute the worcis, 
"high pressure core spray" for "high pressure codant 
injection" and "HPCS" for "HPCp? (Applicable to BWR's 
only). (ILK3.13) 

INTENT 

INTENT 

NONE 

Seal damage following small-break loss-ofcoolant accident with loss of off- 
site power will be evaluated for all primary molant p u m p  

Even though ANS docs not haw a HPCI, RCIC, or comparable system, the 
effects of a stuck-opcn relief valve will be analyzed. 

A N S  docs not have a HPCI, RCIC, or comparable system. 



I 
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Table B.4. Compliance Commitment to Title 10, Part 50 of the Code of Federal Regulations, "Domestic Licensing of Production 
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COMPLIANCE JUSTIFICATION 
SECTION l l T m m x T  COMMITMENT AND GUIDANCE 

Perform a study to identify practicable gatem TOTAL 
modifmtions that would reduce chaIlenges and failures of 
telief valves, without ampromising the performance of the 
valves or other nystems. (Applicable to BWR's only). 
(ILK.3.16) 

Perform a feasibility and risk assessmtnt study to 
determine the optimum automatic depressurization system 
(ADS) d a i p  modifications that would eliminate the need 
for manual activation to emare edequate core coding. 
(Applicabk to BWR'n only). (1LK.3.18) 

Petform a study of the effect on all corecooling modes 
under accident conditions of designing the one spray and 
low prrsrun coolant injection systems to ensure that the 
-tuns will autc#natically mtnrt on lees of water Iml, 
after having been manually stopped, if an initiation signal 
is still present. (Applicable to BWR's only). (ILK3.21) 

Perform a study to determine the aeed for additional 
spaa oooling to ensure reliable long-term operation of the 
reactor con isolation cootirig (RCIC) and high-pres8ut.e 
coolant injection (HPCI) systems, following a complete 
loas of offsite pmer to the plant for at least two (2) houn. 
(For plants with high pmsurc core spray system8 in lieu of 
high praaure &ant injection gateme, substitute the 
m d s ,  "high pressure core spray" for "high pressure 
&ant injection" and "HPCS" lot "HPCIn) (Applicable to 
BWR's only). (Il.KS.24) 

Perform a study to ensure that the Automatic 
Deprauurization System, valva, mxumulatom, and 
d a r t e d  equipment and instntmcn!atIQn will be capable 
of performing their intended functiom during and 
fduwing an accident situation, taking no credit for 
non-safety related equipment or instrumentation, and 
accounting for normal expeaed air (or nitrogen) leakage 
thmugh valva. (Applicabk to BWR'n onty). (II.K.3.28) 

NONE 

NONE 

NONE 

NONE 

A N S  dots not have an A D S  or m p a r a b k  system. 

ANS doa not have a core upray, LPCI, or comparable system. 

ANS docs not have a RCIC, HPCI, or comparable system. 

ANS does not have an ADS or comparable system. 
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Table B.4. Compliance Commitment to Title 10, Part 50 of the Code of Federal Regulations, "Domestic Licensing of Production 
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SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.34(fXl)(Xi) Provide an evaluation of depressurization methods, other PARTIAL ANS does not haw an ADS or comparable system. NNcrtheless, 
depressurization methods will be evaluated. than by full actuation of the automatic depressurization 

system, that would reduce the possibility of exceeding 
vessel integrity limits during rapid moldawn. (Applicable 
to BWR's only) (II.K.3.45) 

SO.M(f)(l)(Xii) Perform an evaluation of alternative hydrogen control 
systems that would satisfy the requirements of paragraph 
(f)(2)(ix) d this section. As a minimum include 
consideration of a hydrogen ignition and post-accident 
inerting system. The evaluation shall include 

(A) A comparison of ax~ts and benefits of the alternative 
g.stems considmd. 

(B) For the selected system, ana@ and test data to 
verify compliance with the requirements of (f)(Z)(k) of 
this section. 
(c) For the selected system, prcliminaly design 

descriptions of equipment, function, and layout. 

P d d e  simulator capability that correctly models the 
control mom and includes the capability lo simulate 
small-break LOCA's (IA4.2.) 

Establish a program, to begin during construction and 
follow into operation, for integrating and expanding 
current efforts to imprme plant procedures. The scope of 
the program shall include emergency pn>Ctdum, reliability 
analyses, human factors engineering, crisis management, 
operator training, and d i n a t i o n  with INPO and other 
industry efforts (LC9) 

Provide, for Commission review, a oontrol mom design 
that reflects stateaf-the-art human factor principles prior 
to committing to fabrication or &ion of fabricated 
controt e o ~ n  panels and layouts. (1.D.I) 

SOWf)(2Xi) 

5034(fi(2)(ii) 

50.34(fXZ>(iU) 

TOTAL 

TOTAL 

TOTAL 

INTENT 

Combustible gam include hydrogen, deuterium, CO, etc. Souras  of 
combustible gases include fuel-clad interactions, corc-conaete interactions, 
cold source inventory, etc Therefore, any "hydrogen" control must be 
expanded to include "combustibk gas" control. 

An operator training simulator shall provide real-time interactive simulation 
of normal operations and acddents. ThC control consolea shall k identical 
to those in the main mntrol room. 

Human factors shall k considend in the deign of ANS gatems and 
components that involve interface with plant penonnel, including operator, 
engineers, and management, during all activities including o p t i o n s ,  
maintenance, testing, and iMmice inspection. The local and remote contml 
panels and displays shall be designed to enhance man-machine interfaces. 
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SECIlON 
COMPLIANCE 
COMMIThfENT 

JUSTIFICATION 
AND GUIDANCE 

5034(fX2)(iv) Pmvide a plant safety parameter display console that will TOTAL 
display to operators a minimum I#t of parameten defining 
the safety status of the plant, capabk of displaying a full 
range of impatant plant parsmetem and data trends on 
demand, and capable of indicating when proaxi  limits arc 
being approached or exceeded. (LD.2) 

Pmvide for automatic indication of the bypasecd and 
operable status of mfety systems. (LD.3) 

P d e  the capability of high point venting of 
noncondensibte gf#es fmm the Itactor coolant system, and 
other systems that may be required to maintain adequate 
core cooling. Systems to achieve this capability shall be 
capable of being operated from the control room and their 
operation shall not lead to an unacceptable increase in the 
probability of tosssf+xolant a d d e n t  or an unacceptable 
challenge to containment integrity. (fLB.1) 

~ - W @ X " )  

50.34(fX2)(vi) 

Perform radiation and shielding design d e w n  of spaces 
around systems that may, a6 a result of an accident, 
contain TID 14844 source term radioactive materisk, and 
design M naxssary to permit adequate access to important 
areas and to protect rafety equipment from the radiation 
environment. (11.9.2) 

Pmvide a capability to pmmptIy obtain and analyze 
samples from the rtactw coolant system and containment 
that may contain TID 14844 source term radioactive 
materials w i t h t  radiation aposurar to any individual 
d i n g  5 rrm to the whole-body or 75 rem to the 

50.34~9(2)(W 

503(f)(2)(viii) 

TUTAL 

TOTAL 

INTENT 

INTENT 

A system to collect and/or vent aoncondensibk gaseb from the high poinu 
of the mctor cooling and nflcdw cooling loops shall be pmvided. The 
safety function of this system is to assure that adequate reactor forced and 
natural circulation cooling is maintained in event of release of wn- 
condensibk gases into the nactor coolant. Sounxs of noncondensible gaws 
include those rrsulting from gases diiaohred in coolant water, fuelwater 
reactions, and failed apctiments. Any active vent systems rtguired to achieve 
this safety function shall be capable of being operated from the con& room. 
Operation of any required vent valves shall not lead to an unacceptable 
increase in the probability of lors-ofcooknt accident or an unacceptable 
challenge to containment integrity. See also Table B.6, SRP 5.4.12 

The vent system deign shall be designed to ensure a low probability that (A) 
the vents will not perform their safety functions and (B) there would be 
inadvertent or imversibk actuation of the vent. 

Because the source term for ANS is much smaller than that for a pwr 
reactor, the intent of TID-14844 will be followed. The source terms for ANS 
a E  given in Appendix C of the PDR. 

The methodology for evaluating the design basii toss of coolant accident$ is 
based on "ID-14844 to determine compliance with the siting requkmenb 
of lOCFR100. Because the source term for ANS is much smaller than that 
for a pamr rtactor, the intent of TiD-14844 will be followed. Source terms 
for ANS are given in Appenda C of the PDR. 
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SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

atrcmitics. Materials to be anatyted and quantified 
include certain radionuclides that are indicators of the 
degree of con damage (e+, noble gases, iodincs and 
cesiums, and non-volatile isotop), hydrogen in the 
containment atmosphere, dissolved gases, chloride, and 
boron concentrations. (II.B.3) 

Pmvide a system for hydrogen control that can safely 
accommodate hydrogen generated by the equivalent of a 
100% fuelclad metal water reaction. Preliminary design 
information on the tentatively preferred system option of 
those being evaluated in paragraph (f)(l)(xii) of this 
section is sufficient at the construction pcrmit stage. The 
hydrogen control system and associated systems shall 
prwide, with reasonable assurance, that: (II.B.8) 

(A) Uniformly distributed hydrogen concentrations in the 
containment do not exceed 10% during and following an 
accident that releases an equivalent amount of hydrogen as 
would be generated from a loosb fuel clad metalwater 
reaction, or that the post-accident atmosphere will not 
support hydrogen combustion. 

(B) Combustible concentrations of hydrogen will not 
collect in a m  where unintended mmbustion or 
detonation could cause loss of containment integrity or 
loss of appropriate mitigating featurn. 

(C) Equipment n a s s a r y  for achieving and maintaining 
safe shutdown of the plant and maintaining containment 
integrity will perform its safety function during and after 
being aposcd to the environmental conditions attendant 
with the release of hydrogen generated by the equivalent 
of a 100% fuelclad metal water reaction including the 
emrironmcntal conditions created by activation of the 
hydrogen control grstem. 

TOTAL Combustible g a s a t r o l  systems must consider all combustible gases 
(hydrogen, deuterium, CO, etc.) and should be passive systems. Sources of 
combustible gases include fuelclad interactions, conconcrete interactions, 
and the cold ~UI-CC inventory. 
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SECIION 
COMPLlANCE 
COMMITMENT 

JUSTIFICATION 
A N D  GUIDANCE 

(D) If the method chosen for hydrogen control is a 
post-accident inerting system, inadvertent a c t u a t h  of the 
system can be safety acmmmodated during plant 
operation. 

Provide a test program and associated model development 
and mnduct tests to qualify reactor coolant qstem relief 
and lately valves and, for PWR’s, PORV bbck valves, for 
all fluid conditions expected under operating conditions, 
transients 8nd accidents. Consideration of anticipated 
transients without suam (ATWS) conditions shall be 
inttuded in the teat p-m. Actual testing under ATWS 
d i t i o n s  Reed not be carried out until puhxquent phases 
of the test program a n  dcvelopod. (II.D.l) 

Pmvide direct indication of relief and safety valve position 
(open or closed) in the control room. (lI.D.3) 

Pmvide automatic and manual auxiliaty feedwater (AFW) 
system initiation, and provide auxiliary feedwater system 
flow indication in the control m. (Applicable to P W s  
only) (II.E.1.2) 

Pmvide pressurizer heater power supply and associated 
motive and control power interfaca suffiient to establish 
and maintain natural circulation in hot standby conditions 
with only onsite power available. (AppIicabk to PWR’S 
only) (ILE.3.1) 

Pmvide containment isolation systems that: (II.E.4.2) 

(A) Ensure all non-easential systems a n  isolated 
alJtmstimlly by t b  mnteinment h ! a t . h  c3y%Sym, 

(€3) For each non-cssential penetration (except instrument 
lines) have two isolation barriers in aeries, 

TOTAL 

TOTAL 

NONE 

NONE 

TOTAL 

A N S  does not have an AFW or anuparable system. 

A N S  does not have a pressurizer or comparable equipment. 
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SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.34(f)(2)(&) (C) Do not result in reopening of the containment 
continued isolation valves on resetting of the isolation signal, 

(D) Utilize a containment set point pressure for initiating 
containment isolation as low as is compatible with m a l  
operation, 

(E) Include automatic closing on a high radiation signa! 
for all vystems that p d d c  a path to the environs. 

Pmvide a capability for containment purginpjvmting 
designed to minimize the purging time consistent with 
ALARA principles for occupational exposure. Pmvide and 
demonstrate high assurance that the purge ~ystem will 
reliably isolate under accident conditions. (II.E.4.4) 

Btablish a design criterion for the allowable number of 
actuation cycles of the emergency core cooling system and 
reactor protection system consistent with the expected 
occumnce rates of severe o v e m l i n g  m n t s  (considering 
both anticipated transients and accidents). (Applicable to 
BBW designs only). (ILE.S.l) 

Pmvide instrumentation to measure, mrd and readout in 
the control room: (A) containment pressure, (B) 
containment water level, (C) containment hydrogen 
concentration, (D) containment radiation intensity (high 
level), and (E) noble gas emuents at all potential, accident 
release points. Provide for continuous sampling of 
radioactive iodine and particulates in gaseous emuents 
from all potential accident release points, and for m i t e  
capability to analyze and measure these samples. (II.F.1) 

NONE 

TOTAL 

This rcquiremnt concerns operating plants that purge containment during 
opera tion. 

Instrumentation should be pmvidcd to measure, m r d ,  and read out in the 
control room the combustible gas concentration in containment. Combustible 
gases include hydrogen;deutcrium, CQ, e t c  
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COMPLIANCE JUSTIFICATION 
SECTiON m m  COMMlTMENT AND GUIDANCE 

P d d e  instruments that provide in the control mom an 
unambiguous indication of inadequate core cooling, such 
as primary coolant saturation meters in PWR’s, and a 
suitabk combination of signals from indicatora of coolant 
levd in the reactor vessel and incore thermocouples in 
PWR‘r and BWR’s. (II.F.2) 

TOTAL 

Pmvide instrumentation adequate for monitoring plant 
conditions follcwing an accident that includes core 
damage. (ILF.3) 

Pmvirk po’m supplies for pressudzer relief vam, bkck 
v a W ,  and level indicatm such that: (A) Levet indicators 
are powered from vital buses; (B) motive and control 
paver conmctions to the emegency powa soutad are 
t h m g h  devias quaiifii in accordance with rrquircments 
applicable to  systems important to safety and (C) electric 
power is provided from emergency power sources. 
(Applicable to PWR’s only). (II.G.1) 

Design auxiliary heat removal gatems such that necessary 
automatic and manual actions can be taken to ensure 
proper functioning when the main feedwater system is not 
operable. (Applicable to BWR’s only). (II.Kl.22) 

Perform a failure modes and eRects analysis of the 
integrated control system (ICs) to include conaideration of 
failures and effeftJ of input and output signals to the ICs. 
(Applicable to B&Wdesigned plants only). (II.KZ.9) 

Bruvide, as part of the reactor protection system, an 
anticipatory reactor trip that mnrld be actuated on loss of 
main feedwater and on turbine trip. (Applhbk !O 

B&Wdcsigned plants only). (II.KZ10) 

TOTAL 

NONE 

NONE 

INTENT 

NONE 

A N S  does not have a pressurizer, motor controls on Moct valves in the 
primary system, level indicators, or comparable system. 

ANS does not have an AFW or comparable system. 

A Failure Modea and Effactrr Analysis will be petformed on the control 
system. 

A N S  does not have a feed-watcr nystem, turbine, or comparable system. 



B.4-30 

Table B.4. Compliance Commitment to Title 10, Part 50 of the Code of Federal Regulations, "Domestic Licensing of Production 
and Utilization Facilities," for the Design of the Advanced Neutron Source 

SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

Provide the capability to record reactor varwl water kvel 

post-accident recording requirements. (Applicable to 
BWR's only). (ILK3.23) 

PARTIAL A N S  should have water-lml indicators in the primary accumulators, pools, 
in one location on recorders that meet normal celh e t c  

Prwide an onsite Technical Suppor~ Center, an onsite 
Operational Support Center, and, for construction permit 
applications only, a neanite Emergency Operations 
Facility. (IIIA1.2). 

Prwide for kakage control and detection in the design of 
systems outside containment that contain (or might 
contain) TID 14844 murce term radioactive materials 
following an accident. Applicanta shall submit a leakage 
control program, including an initial test program, a 
Bchaluk for re-testing these systems, and the actions to be 
taken for minimizing leakage from such systems. The goal 
is to minimize potential exposures to workers and public, 
and to provide rtasonable assurance that aassive leakage 
will not prevcnt the use of systems needed in an 
emergency. (III.D.l.l) 

Prwide for monitoring of inplant radiation and airborne 
radioactivity as appropriate for a broad range of routine 
and accident conditions. (III.D.3.3) 

Evaluate potential pathways for radioactivity and radiation 
that may lead to control room habitability problems under 
accident conditions mulling in a TID 14844 source tcrm 
relemc, and make necessary design provisions to predude 
such probkms. (IILD3.4) 

Provide administrative procedum for evaluating operating, 
design and construction cxpcricnce and for ensuring that 
applicable important industry ~perieaces will be provided 
in a t iwty manner to those designing and constructing the 
plant. (I.C.5) 

TOTAL 

INTENT 

TOTAL 

INTENT 

TOTAL 

NUREG-0696 pmvida guidance on these response facilities. 

Fkcausc the wurce term for A N S  is much smaller than that for a powcr 
reactor, the intent of TID-14844 will be follawed. The bourcc terms for ANS 
are given in Appendix C of the PDR. 

Becausc the mum term for A N S  is much smaller than that for a power 
reactor, the intent of "ID-14844 will be followed. ?he wura terms for A N S  
arc given in Appendix C of the PDR. 
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COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

5034(€)(3#ii) Ensure that the quality IIMumncc (QA) l i t  required by TOTAL 
Criterion 11, App. B, 10 CFR Part 50 includes all 
structures, systems, and components important to safety. 
(1.F.l) 

50.34(f)(3)(iii) Bstablbh a quality l l ~ u r a ~ c c  (QA) program based on 
consideration of: (A) Ensuring independena of the 
organimtion performing chcdcing functions fmm the 
organization responsible for performing the f u n c t i q  (B) 
performing quality assutanoe/quaIity control functions at 
constructkm sites to the maximum feasible atent; (C) 
inchding QA personnel in the documented review of and 
mneurrenct in quality related procedures associated with 
design, construction and installation; (D) establishing 
ctiteria for de tmin ing  QA programmatic tcquifcmenM 
(E) establishing qualification requirements for QA and QC 
personnel; (F) sizing the QA ataff commensurate with its 
duties and mponsibilities; (0) establishing procedures for 
mnintenance of "sa-built" documentation; and (H) 
pmviding a QA rde in design and analpis activities. 
(LF.2) 

Pmvide one or more dedicated containment penetrations, 
equivalent in size to a single 3-foot diameter opening, in 
order not to preclude future installation of systems to 
prevent containment failure, such as a fllteml vented 
containment system. (ILB.8) 

Provide preliminary design information at a level of detail 
consistent with that normally r e q u i d  at the construction 
permit stage of review su f f i i n t  to dcmonstratc that 
(II.B.8) 

(A)(l) Containment integrity will be maintained (Le., for 
steel containments by mating the requirements ol the 
ASME Boiler and Preswrc vessel Code, section 111, 
Division 1, Subsubnrticle NE-3220, Savi= Levtl C Units, 
ucept that evaluation of instability is not required, 

50*34(9(3)(iV) 

50*34(r)(3#v) 

TOTAL 

TOTAL 

PARTIAL The internal design p r e ~ u r e  of A N S  is 69 kPa(g) (10 pig) rather than 310 
kPafg) (45 pig)  as spaifid. In addition, ANS d o a  not have an inerting 
ryStern. 

M d e n t s  to be cvalutsd should include combustible p e a  from Fuel-metal 
reactions, corccM1aete reactions, and Cow (#~ufcc immtoty. 
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SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIF'ICATION 
AND GUIDANCE 

50.34(f)(3)(V) 
continued 

considering pressure and dead load alone. For concrete 
containments by meting the requirements of the ASME 
Boiler Pressure Vessel W e ,  section 111, Division 2 
Subsubarticle CC-3720, Factored Load Category, 
considering pressure and dead load alone) during sn 
accident that reluwes hydrogen generated from loosb fuel 
clad metal-water reaction accompanied by either hydrogen 
burning or the added praurure from p t a c c i d e n t  inerting 
assruming carbon dioxide is the inerting agent. As a 
minimum, the specific code rsquimcnts  set forth abme 
appropriate for each typc of containment will be met for a 
combination of dead toad and an internal pressure of 45 
pig. Modest deviations from these criteria will be 
considered by the staff, if good cause is shuwn by an 
applicant. Systems necessaty to ensure oontainment 
integrity shall also be demonstrated to jmform their 
function under these conditions. 

[A](2) Subarticle NE-3220, Division 1, and subartide 
CC-3720, Division 2, of Section I11 of the July 1, 1980 
ASME Boiler and P m u n  Vessel Code, which am 
referenced in paragraphs (1)(3)(v)(A)(l) and 
(f)(3)(v)(B)(l) of this section, were approved for 
incorporation by reference by the Dimtor  of the Office of 
the Federal Register. A notice of any changes made to the 
material incorporated by reference will be published in the 
FEDERAL REGISTER. 

(B)(l) Containment structure loadings produced by an 
inadvertent full actuation of a post-accident inerting 
hydmgcn control system (assuming carbon dioxide), but 
not including seismic or design basii accident loadings will 
not produce stresses in steel containments in exass of the 
limits set forth in the ASME Boiler and Pressure Vemtl 
W e ,  Scction 111, Division 1, Subsubarticle NE-3220, 
L M c e  Level A Limita, except that evaluation of instability 
is not q u i d  (for concnte containments the loadings 
specified abwe will not produce strains in the containment 
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COMPLIANCE JUSTIFICATION 
SECTiON TmLEmNT COMMITMENT AND GUIDANCE 

50*34(f)(3)(V) liner in excess of the limits set forth in the ASME Boiler 
continued and Pressure Vesscl Code, Section 111, Division 2, 

Subsubartide CC-3720, Serviw Load Category, 

{BKZ) The containment has the capability to safely 
withstand presrum tests at 1.10 and 1.15 times (for steel 
and c o n a t e  containments, rcspactiveiy) the pressure 
calculated to result from carbon dianide inerting. 

50.34(f)(3)(vi) For plant des- 4 t h  anernal hydrogen mmbine r s ,  
pmvide redundant dedicated containment penetrations SO 
that, asuuming a dngk  failure, the recambiner systems can 
be c o n d  to the containment atmosphere. (II.E.4.1) 

Provide a description of the management plan for design 
and construction activities, to include: (A) The 
organizational and management structure singularly 
responsible for dimtion of design and construction of the 
pmposed plant; (B) technical C~SDURXII director by the 
applicant; (C) details of the interaction of design and 
construction within the applicant's organization and the 
manner by which the applicant will ensum close 
integration of the architect engineer and the nuclear steam 
supply vendor; (D) pmposed pmcedures for handling the 
transition to operation; (E) the degree of top level 
management oveldght and technical contmf to be 
aercised by the applicant during design and construction, 
including the preparation and implementation of 
proadures necessary to guide the effort. (IIJ.3.1) 

Conlormana with the Standard RevicW Plan (SRP) 

Applications for light water Cwt4 n u c b r  power pfrnt 
operating licenses docketed after May 17, 1982 shall 
include an evaluation of the facility against the Standard 
Review Plan (SRP) in effect on May 17, 1982 or the SRP 
&ion in effect six month prior to the docket date of 
the application, whichever is later. 

50.34(9(3)(vii) 

50.34m 

50.3yexr)(9 

TOTAL 

MTAL 

Comburtibk gases include hydrogen, deuterium, CO, etc. Soutots of 
aombustibk gases include futt-clad interactions, mamcre te  interactions, 
cold sourn inventory, etc. Thenfort, any "hydrogen" control must be 
upanded to include "unnbustiMe-gas" mntrol. 
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SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50*34(g)(l)(ii) Applications for light water cooled nuclear puwer plant TOTAL 
construction permits, manufacturing licenets, and 
preliminary or final design appmvals for standard plants 
docketed after May 17, 1982 shall include an evaluation of 
the facility against the SRP in effect on May 17, 1982 or 
the SRP revision in effect six months prior to the docket 
date of the application, whichever is later. 

50*34(g)(2) The evaluation q u i d  by this sat ion shall include an 
identification and description of all differcnae in design 
features, analytical techniques, and procedural measures 
propotted for a facility and those comsponding features, 
techniques, and measurn girm in the SRP acceptance 
criteria. when such a difference exists, the evaluation 
shall discuss haw the alternative proposed provides an 
acceptable method of mmplying with t h e  NICS or 
regulations of Commission, or portions thereof, that 
underlie the comsponding SRP acceptance criteria. 

The SRP was issued to establish criteria that the NRC 
staff intends to use in evaluating whether an 
applicantjlicensce meets the Commission’s regulations. The 
SRP is not a substitute for the regulations, and compliance 
is not a requirement. Applicants shall identify differences 
from the SRP acceptance criteria and evaluate haw the 
pmposed alternatives to the SRP criteria p d d e  an 
acceptable method of complying with the Commission’s 
regulations. 

50.34(g)(3) 

50.34a 

50.34a(a) 

Design objectives for equipment to control rclea~cs of 
radioactive material in effluents-nuclear powrr reactors 

An application for a permit to mnstruc! a nuclear power 
reactor shall include a description of the preliminary 
daign of equipment to be installed to maintain control 
wer radioactive materials in gaseous and liquid effluents 
pruducd during normal reactor operations, including 
apected operational occunmctll. In the case of an 

TOTAL 

TOTAL 

TOTAL 

TOTAL 
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SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCB 

50.34a(a) application filed on or after Januaty 2, 1971, the. 
mt inued  application &all also identi@ the design objectives, and the 

means to be employed, for keeping tcvets of radioactive 
material in effluents to unrestricted a- as low as is 
reasonably achievable. The term 'X' as law as is reasonably 
achievable" as used in this part meana as low as is 
reasonably achievable taking into accaunt the state of 
tcchnobgy, and the tconomiar of i m p m K m t s  in telation 
to benefits to the public health and safety and other 
societal and mdoecomwric amsidcrations, and In relation 
to the utilization of atomic energy in the public interest. 
Ihe guides set out in Appendix I to this part pmvide 
numerical guidance on design objectives for 
lightwatercooled nuclear pcnver mctm to meet the. 
rquitements that radioactive material in effluents n l d  
to unrestricted areas be kept M law as is reasonably 
achievable. These numnical guidea for design objectives 
and limiting conditions for operation are not to be 
construed as radiation protection standanis. 

50.34a( b) Each application for a permit to construct a nuclear power 
reactor shall include: 

(1) A description of the preliminary design of equipment 
to be fnstalied pumuant to paragraph (a) of this section; 

(2) An estimate of: 
(i) 'Ihe quantity of each of the principal radio-nuclides 

expected to be rdeascd annually to unrestricted areas in 
liquid emuents produad during n o m 1  mctor 
operations; and 

(ii) The quantity of each of the principal radio-nuclides 
of the gases, halides, and pattidate6 apacted to be 
released annually to unrestricted aman in v u a  Cmuents 
p d u d  during m a l  m c t m  optraliona. 
(3) A general description of the pmvisiwS far pcksdng, 

storage, and shipment offsite of solid waste mntaining 
radioactive materials resulting from treatment of g m  
and liquid efnuents and from other mums. 

TOTAL 



B.4-36 

Table B.4. Compliance Commitment to Title 10, Part 50 of the Code of Federal Regulations, "Domestic Licensing of Production 
and Utilization Facilities," for the Design of the Advanced Neutron Source 

SECI?ON 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.34a(c) Each application for a license to operate a nuclear power TOTAL 
reactor shall include (1) a description of the equipment 
and proctdures for the control of gascow and liquid 
effluents and for the maintenance and u8c of equipment 
installed in radioactive waste systems, pursuant to 
paragraph (a) of this section; an (2) a revised estimate of 
the information required in paragraph (b)(2) of this 
sxtion if the expected releaser and aposurts  differ 
significantly from the estimates submitted in the 
application for a construction permit. 

50.35 

50.36 

50.36(a) 

50.36(b) 

Issuance of construction pennits 

Technical specifications 

Each applicant for a license authorizing operation of a 
production or utilization facility shall include in his 
application proposcd technical specifications in accordance 
with the requirements of this amtion. A summary 
statement of the bases or reasons for such specifications, 
other than those cavering administrative controls, shall 
a h  be included in the application, but shall not become 
part of the technical specifications. 

Each license authorizing operation of a production or 
utilization facility of a typc d d b d  in 50.21 or 50.22 will 
include technical specifications. The technical 
specifications will be derived from the ana* and 
evaluation included in the safety analysh report, and 
amendments thereto, submitted pursuant to 5 50.34. The 
Commission may include such additional teehnical 
specifications as the Commission finds appropriate. 

NIA-L 

TOTAL 

TOTAL 

The licensing q u i n m e n t s  given in this section of 10 CFR 50 do not pmvide 
any design requirements, only requirements for dealing with the licensing 
agency (i.e., the Nuclear Regulatory Commission). 

Required by DOE 5480.6. The technical specifications shall be definad in the 
SDDs and in the S A R  in accordance with the requirements sct forth in this 
Pan of 10 CFR 50. 
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COMPLIANCE JUSTIFICATION 
SECTION lllumwm COMMITMENT AND GUIDANCE 

Technical specifications will include itcma in the following 
categories: 

5 0 3 6 0  

50%c)(') Safety limits, limiting safety y t e m  settings, and limiting 
mntrol settings. 

50.36(c)(l)(i)(A) Safety limits for nuclear r eac tm are limits upon important 
procras variable that arc found to be nmssary to 
reasonably protect the integrity of certain of the physical 
barriers that guard against the uncontrolled rciease of 
radmcthrity. If any safety limit is aceeded, the mctor 
must be shut down. The licensee shall notify the 
Commission, review the matter, and record the results of 
the miew, including the cause of the mndition and the 
basis for cortective action taken to preclude recurrence. 
Operation must not be resumed until authorized by the 
Commission. The licemcc shall retain the recocd of the 
mults  of each mim until the Commission terminates the 
license for the reactor, except for nuclear pawer tractors 
licensed under Sec. 50.21(b) or Sec. 50.22 of this part. For 
these reacton, the licensee shall not@ the Commission as 
required by Sec. 50.72 and submit a Lictnsee Event 
Report to the Commission as required by Sec. 50.73. 
Licensees in these CBM shall retain the rem& of the 
review for a period of three years following issuance of a 
Ucensee Event Report. 

50.36(c)(l)(i)(B) Safety limits for fuel reprocessing plants arc those bounds 
within which the process variables must be maintained for 
adequate control of the operation and that must not be 
uaxxled in order to protect the integrity of the physical 
system that is designed to guard against the unmntrdled 
releare or radioactivity. If any Mfety limit for a fuel 
t.eprocasing plant is exceeded, corrective action must be 
taken as stated in the technical specification or the 
affected part of the pmcess, or the entire procgs if 
required, must be shut dorm, unless this action wwld 
further redua the margin of mfety. ?he ticcnwx shall 

TOTAL 

TOTAL 

NONE 

If any safety limit is cxcccded, the reactor will be shut dawn. 

These limits sppty to fuel reprocessing plants. 
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COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.%(c)(l)(i)(B) 
continued 

notify the Commission, review the matter, and m r d  the 
results of the review, including the caw of the condition 
and the basis for corrective action taken to preclude 
prcumce. If a portion of the process or the entire 
pmccs  has been shutdown, operation must not be 
resumed until authorized by the Commission. The licensee 
shall retain the resod of the results of each review until 
the Commission terminates the license for the plant. 

50.36(c)(l)(ii)(A) Limiting safety system settings for nuclear mctors  am 
settings for automatic protective devices related to  those 
variables having significant safety functions. Where a 
limiting safety system setting is specified for a variable on 
which a safety limit has been placed, the setting must be 80 

chosen that automatic protective action will comct the 
abnoimal situation before a safety limit is arcccded. If, 
during operation, it is determined that the automatic safety 
system does not function as required, the licensee shall 
take appropriate action, which may include shutting down 
the reactor. The licensee shall notify the Commission, 
review the matter, and m r d  the results of the review, 
including the cause of the condition and the basis for 
corrective action taken to preclude recumnce. The 
licensee shall retain the m r d  of the results of each 
review until the Commission terminates the license for the 
reactor aocpt  for nuclear pawer reactors licensed under 
Sec. 50.21(b) or Sa. 50.22 of this part. For these reactors, 
the licensee shall notify the Commission as required by 
Sac 50.72 and submit a Licensee Event Report lo the 
Cornmission as required by Sec. 50.73. Licensee In these 
CBSOI shall retain the recorda ol the review for a period of 
three yean following issuance of a Liomscc Event Report. 

Limiting mntrpl scttings for fuel rcprocesJiag plants are 
nettings for automatic alarm or protective devices related 
to thosc variables having significant safety functions. 
Where a limiting contml setting is specified for a variable 
on which a safety limit has been placed, the setting must 

50.36(c)(l)(ii)(B) 

TOTAL 

NONE T h e  limits apply to fuel qmtxssing plants. 
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COMPLIANCE 
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JUSTIFICATION 
AND GUIDANCE 

be ao chosen that protective action, either automatic or 
manual, will m m t  the abnnmsl situation before a safety 
limit is d e d .  If, during opetation, the automatic alarm 
or protectivc devices do not function as required, the 
licensee ihall take appropriate action to maintain the 
variables &thin the limiting cMltrolaetting values and to 
repair promptly the automatic devices or to &ut down the 
affectad part of the procesll and, if required, to shut down 
the entire procesr for repair of automatk devices. The 
licensee shall notify the Commission, rrvierrp the matter, 
and record the results of the rcukw, including the cause of 
the condition and the basis for amctive action taken to 
preclude raumnoc. The lioeneee rhan retain the neord 
of the results of each mfew until the Commission 
terminates the liansc for the plant. 

Umiting conditions for operation. Limiting conditionu for 
optration arc the lowcst functional capability or 
pmfomancc kveh of equipment q u i d  for safe 
operation of the facility. When a limiting condition for 
operation of a nuclear reactor is not met, the licmsac shall 
shut down the reactor or follow any nmedhl action 
permitted by the technical s p e c i f m t h  until the 
mndition can be met. When a limiting condition for 
operation of any procegs step in the system of a fuel 
reprocessing plant h not mci, the licmsee shall shut dawn 
that part of the operstion or fdlow any remedial action 
permitted by the technical spccifmtions until the 
mndition can be met. In the of a nuclear ratctor not 
lioensed under Sec. 50.2i(b) or Sec 50.22 of thb part M 
fud npnmssing plant, the licensee shall notify the 
Commission, review the matter, and ramd the results of 
the e, including the awe d the condition Rnd the 
bsri for oomctive action taken to praclude recurrcna. 
The license shall retain the record of the msults of each 
revinV until the Commission terminates the license Cor the 
nuclear m t o r  or the fuel npt-oceming plant. in the CMC 

of nudear pamr lurctors licmscd under Sec 50.21(b) OT 

50.36(c)(l)(ii)(2) TOTAL 
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SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.36(c)(l)(ii)(2) 
continued 

Set. 50.22, the licensee shall notify the Commission if 
required by Sec 50.72 and shall submit a Licensee Evcnt 
Report to the Commission as required by Set. 50.73. In 
this case, licenstes shall retain m r d s  associated with 
preparation of a Liccnscc Event Report for a period of 
three years following issuance of the report. For events 
which do not require a Licensee Event Report, the 
licensee shall retain each m r d  as required by the 
tachnical specifications. 

Sulwillance nquirements. Sumillance requirements are 
requirements relating to t a t ,  calibration, oc inspection to 
assure that the necessary quality of systems and 
components is maintained, that facility operation will be 
within the mfety limits, and that the limiting conditions of 
operation will be met. 

Design featurcp. Design features to be included are thosc 
features of the facility such as materials of construction 
and geometric arrangements, which, if altercd or modified, 
would haw a significant effect on safety and are not 
awered in categories deseribcd in paragraphs (c) (l), (2), 
and (3) of this section. 

Administrative controls. Administrative contmls are the 
p d s i o n s  relating to organization and management, 
pnmdures, mrdkeeping, d e w  and audit, and reporting 
nnxssary to assure operation ot the facility in a safe 
manner. 

Initial notifmtion. Reports made to the Commission by 
licensees in msponw to the requirements of this scction 
must be made as follaws: 

(i) k n s a r ,  that have an installed Emergency 
Notification system shall make the initial notification to 
the NRC Operations Center in a m r d a n a  with 850.72 of 
this part. 

TOTAL 

TOTAL 

TOTAL 

N/A-L The licensing requirements girm in thia soction of 10 CFR 50 do not prwide 
any design requirements, only requirements for dealing with the licensing 
agency (i.e., the Nuclear Regulatory Commission). 
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SECTXON 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.36(~)(6) (ii) At1 other lfcmsecs shall make the initial notification 
9 tekphme to the Administrator d the appropriate WRC 
Regional Office. listed in Appcnda D, Part 20, of thw 
chapter. 

50.368 

Written Reports. Licensees for nuclear power rrattors 
licensed under !kc.sO.2l(b) and Sec. 5 0 2  of this part 
shall submit mitten trpom to the Commission in 
accordance with Sec 50.73 of this part for mnta 
described in panppha (c)(l) and (c)(2) of thh section. 
For all licensees, the Commisaion may n q u k  Special 
Reports as appropriate. 

'Ihls rection shan not be decmcd to modify the technical 
sptcificstions indudiat in any Iitxnsc iglyed prior to 
January 16, 1969. A license in which technical 
specifrmtions hwc not bten designated shall be deemed to 
indude the entire safety analysiis  port aa technical 
SpdfbtfOM. 

An applicant for a license authorizing operation of a 
production or utilization facility to whom a amstruftion 
permit has been bsued prior to January 16, 1969, may 
submit technical specifications in accordsnix with this 
section, or in aamdancc with the requimnents of this 
pact in effect prior to January 16,1%9. 

At the initiative of the Commission or the licensee, any 
license may be amended to include technical speciFkations 
of the scope and content which would be required if a new 
license were being hied. 

NIA-L 

TOTAL 

NONE 

N/A-L 

'Re limnsing requirements given in this aes&mof 10 CFR 50 do not prariide 
any design requirements, only q u i r e m m t s  for dealing with the l i n s ing  
agcncy (Le., the Nudear Regulatoty Commission). 

'Ibis subsection applies to facilitira that reaind a construction permit prior 
to January 16, 1%9. 

Ihe licensing requircmcntll giVea in thia -ion of 10 CFR 50 do not pmvide 
any design requirements, onty requirements for dealing with the licensing 
agency @.e., the Nuclear Rcguletoty Commission). 

'&e Technical Specifications shall Dc d d i d  in the SDD's and in the S A R  
in d n a  with the nquhrnentr  Kt forth in this Part of 10 CFR SO. 
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SECIlON 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

5036a(a) In order to keep reluwwr of radioactive materials to TOTAL 
unrutriaed arcas during normal rc~ctw op~stionq 
including apected operational occurrences, as law IW b 
rrasonably achievable, each license authorizing operation 
of a nuclear paver m c t o r  will include technical 
specifications that, in addition to rcquiring compliance 
with applicable pmvisions of 9 20.106 of this chapter, 
rcquirc 
(1) That operating procsducea d m l o p d  pursuant to 

Sec 5034a(c) for the control of cffluenta be artablished 
and follawtd and that equipment instalkd in the 
radioactive waste system, pursuant to Sec. 50.34(a), be 
maintained and uscd. The liansee shall retain the 
operating proccdurm in effect as a record until the 
Commission terminates the reactor license and shall retain 
each superseded revision of the pnmdurcs for three years 
from the date it was supeneded. 

(2) The submission of a report to the appropriate NRC 
Regional Office s h m  in Appendix D of Part 20 of this 
chapter within sixty (60) days after January 1 and July 1 of 
each yew specifying the quantity of each of the principal 
radionuclides released to unrestricted artas in liquid and 
in gaseous effluents during the previous six (6) months of 
operstion, and such other information as may be required 
by the Commission 10 estimate maximum potential annual 
radiation doses to the public resulting from eflumt 
releasea. Copies of such report shall be tent to the 
Dimtor  of Inspection and Enforcement, US. Nuclear 
Regulatory Commission, Washington, D.C 20555. If 
q u a n t i h  of radioactive materials released during the 
reporting period arc significantly above design objecth, 
the report ahall covcr this specifically. On the basis of such 
reporta and any additional information the Commission 
may obtain from the licensee or others, the Commission 
may from time to time q u i n  the licensee to take such 
action kt the Commission deems appropriate. 
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SECTION 
COMPLIANCE - COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.36a(b) In eatabtishing and implementing the operating proadurrr PARTIAL ANS will not produce electric power. 
described in paragraph (a) of this section, the fiansee 
thall bc guided by the following considcrathw Experience 
nith the design, construction and operation of nuclear 
power m c t m  indicates that mmpliance with the technical 
pc i fmt ions  described in this section will keep average 
annusl rettases of radioactive material in effluents at small 
perantages of the limits specified in 6 20.106 of this 
dMptcr and in the operating license. At the same time, the 
licensee is prrmittcd the flexibility of operation, 
compatiMe with considnations of health m d  safety, to 
mute that the public b provided a dependabk source of 
pawcr even under unusual operating conditions which may 
temporarily m u t t  in teleasts higher than such small 
percentages, but still within the limits spbcifd in 5 20.106 

50.36b 

of this chapter and the operating ItcmsC. It is apected 
that in using this openrtional flexibility under unusual 
operating conditions, the licensee will exert his best efforts 
to keep levels of radioactive material in effluents as low as 
is nsmabty achievable. ?he guides set out in Appendix I 
pmvide numerical guidance on limiting mnditionr for 
operation for light.rmtcrcooled nuclear power reactors to 
meet the requirement that radioactive materials in 
etllucnts dubsed to unrestricted areas be kept as law as is 
nasonably achievable. 

Environmental conditions. Ehch licenw authorizing 
operation of a production or utilization facility which is of 
a type described in 0 50.21(b) (2) or (3) or 6 50.22 or is a 
testing facility may include conditions to protect the 
environment to be set out in an attachment to the liccnse 
which h incorporated in and made a part of the licrmt. 
Iliese conditions will be dertred from information 
contained in the envirrmmental report and the wppkmcnt 
to the environmental report rubmittcd purauant to 6 51.50 
and 51.53 of this chapter as analyLod and evaluated in the 
NRC mami of decision, and will idmtifv the obligatiom 
of the licensee in the environmental area, induding, as 

TOTAL 
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SECTION 
COMPLIANCE 
COMMFMENT 

JUSTIFICATION 
AND GUIDANCE 

50.37 

5036bmntinued appropriate, requirements for reporting and keeping 
nmrds of environmental data, and any conditions and 
monitoring requirement8 for the protection of the 
nonaquatic environment. 

Agreement limiting acctss to Restricted Data. As part of 
his application and in any went prior to the receipt of 
Restricted Data or the issuance of a liccnsc or 
constructbn F i t ,  the applicant shall agree in writing 
that he will not permit any individual to have aceens to 
Restricted Data until the Civil Service Commission shall 
have made an investigation and report to the Commission 
on the character, associations, and loyalty of such 
individual, and the Commission shall have determined that 
permitting such person to have acoess to Restricted Data 
will not endanger the mmmon defense and security. The 
agreement of the applicant in this regard shall be deemed 
part of the license or mnstruction permit, whether sa 
stated thmin  or not. 

50.38 

50.39 

Ineligibility of certain applicants 

Public inspection of applications 

STANDARBS FOR LICEWSE!S AND coNsFRucnON PBRMFlIs 

50.40 Common standards 

50.41 Additional standards for class 104 licenses 

TOTAL 

NIA-L 

NIA-L 

NIA-L 

NIA-L 

The licensing requirements g k n  in this section of 10 CFR 50 do not pmvide 
any design requirements, only requirements for dealing with the licensing 
agency (i.e., the Nuclear Regulatory Commission). 

The licensing requirements given in this section of 10 CFR 50 do not pmvide 
any design requirements, only requirements for dealing with the Licensing 
agency (Le., the Nuclear Regulatory Commission). 

The licensing requirements gvCn in this section of 10 CFR 50 do not pmvide 
any design requirements, only requinments for dealing with the licensing 
agency (Le., the Nuclear Regulatory Commission). 

The l i m i n g  nquircmenb given in this section of 10 CFR 50 do not pmvide 
any design requirements, only requirements for dealing with the l i a s ing  
agency (is., the Nuclear Regulatory Commission). 
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SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.42 Additional standard8 for dasr 103 l i  

50.43 Additional standard8 and pmvirionr affecting c l a ~  103 
llccnsa for commercial pawn: 

50.44 Standardd for  mmbustibk gas control sysfem in 
light-watercoolcd povm reactom 

50.44(a) 

50.44(b) 

Each boiling or p u M  light-watcr nuclear power 
reactor fueled with oxide pellets within cylindrical zirntloy 
cladding, ahall, as pmvided in paragraphs (b) thmugh (d) 
of this section, include meam for control of hydrogen gas 
that may be generated, following a postulated 
loss-olcoolant accident (LOCA), by 

(I) Metalwater reaction invoMng the fuel cladding and 
the nactor coolant, 

(2) Radhiytic dwampWition of the reactor coolant, and 
(3) Cornion of metals. 

Each boiling or pressurized lightwater nu- power 
reactor fuekd with oxide pellets within cylindrical zircaloy 
dadding shall be ptuvided with the capability for 

(I) Measuring the hydmgen concentration in the 
Containment, 

(2) Insuring a mixed atmosphere in the containment, and 
(3) Controlling combustible gas concentration8 in the 

containment following a postulated LOCA 

Fsr each boiling oh prem&.ed light-water nuckar m r  
mctor fueled with oxide pellets within cylindrical zircaloy 
cladding, it shall be that during the time period 
following a postulated LOCA but prbr to effective 
operation of the combustible gas control s)%tm, either: 

(i) An uncontrolled hydmgen-oxygen ncombination 

N/A-L The lbensing requirementa given in this rwction of 10 CFX 50 do not pmvide 
any design requirements, only requirtments for dealing with the licensing 
agency $e, the Nuclear Regulatory Commission). 

The licensing requirements given in this section of 10 CFR 50 do not @de 
any design requirements, only requirements for dealing with the licensing 
agency (i.e., the Nuclear Regulatory Commission). 

CombUstlMe gaaa include hydmgen, deuterium, CO, etc Sources of 
combustible gaae~ include fuel-dad interactions, m a n c r e t e  interactions, 
coM mfcz inventmy, e t c  

N/A-L 

PARTIAL 

INTENT 

INTENT 

INTENT 

Combustibk gases include hydrogen, deuterium, CO, elc Sources of 
mmbustibk gases include fudclad interactions, mrcumcnte interactions, 
cold source inventory, ctc Therefore, any "hydrogen" control must be 
expanded to include ncmnbttstiMe gas" control. 

Combustible gases include hydrogen, deuterium, CO, rtc. Sources of 
combustible gases include fuel-clad interactions, coreumcrete interactions, 
cold source inventory, e t c  Therefore, any "hydrogen" control must be 
expand& to indude *combustible gas" control. 

Combustible gases include hydmgen, deuterium, CO, etc Sources of 
combustible gases indude fueldad interactions, an ranCre te  interactions, 
mld source inventory, etc ?herefon, any "hydrogen" mtrd must be 
apanded to include ncombustible gas" control. 
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SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFIUTION 
AND GUIDANCE! 

50.44(c)(l) 
continued 

would not take place in the containment; or 
(ii) The plant could withstand the conscquenm of 

uncontrolled hydrogencaypn recombination without law 
of safety function. 

If the conditions E t  out in paragraph (c)(l) of this mion 
cannot be s h m ,  the containment shall be pmvided with 
an imrted or an oxygen deficient atmosphere in order to 
pruvide protection against hydrogen burning and 
aplosions during the time period specified in paragraph 
(c)(l) of this m i o n .  

Notwithstanding pamgraph~ (cxl) and (c)(2) of this 
section: 

Effective May 4, 1982 or 6 months after initial criticality, 
whichever is later, an inerted atmosphere shall be prwided 
for each boiling light-water nuclear power reactor with a 
Mark I or Mark I1 type containment; and 

By the end of the fmt scheduled outage beginning after 
July 5, 1982 and of sufficient duration to permit required 
modifications, each light-water nuclear power m c t o r  that 
relies upon a purgc/repmurization Bystem as the primary 
means for controlling combustible gasa following a L O U  
shall bc pTwided with either an internal recombiner or the 
capability to install an external rccombiner following the 
atart of an accident. The internal or external recombinen 
must m e t  the combustible gas control requirements In 
paragraph (d) of this scction. The containment 
penetrations uscd for external ncombiners must either be: 
(A) Dedicated to that scrvicc only, conform to the 

requinments of Criteria 54 and 56 of Appendix A of this 
part, be designed against p t u l a t e d  single failurea for 
containment iaolation pu'pwcs, and be sized to satisfy the 
flow requirements of the external recombiners, or 

TOTAL 

NONE 

TOTAL 

Combustible p e a  include hydrogen, deuterium, CO, etc. Sources of 
mmbustibk gaMs include fuelclad interactions, a m c o n a e t e  interactions, 
cold m u m  inventory, etc. Therefore, any "hydmgen" control must be 
expanded to include "mmbustible gas" control. 

Because of the a c c m  xrquirements of ANS, containment cannot be inerted. 
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SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

5 0 . 4 4 ( ~ ) ( 3 ) ( i i )  
continued 

(B) Of a combined design for use by either external 
m m b i n e r s  or purgc/qmsuri2ation systems and o t h a  
systems, conform to the requiments  of criteria 54 and 56 
of Appendix A of this part, be designed against postulated 
single failures both for containment isolation puqmes and 
for operation of the a t a n a l  m m b i m r s  or 
p u ~ ~ p r c s s u r i z a t h  systems, and be rizcd to uatisfy the 
flaw requinmmtr of the a t a n a l  ncombinen, or purge 
repnssurization F e r n s .  

To provide impmvcd operational capability to  maintain 
adequate am d i n g  following an accident, by the end of 
the first schcdukd outage beginning after July 1, 1982 and 
of sufficient duration to permit q i r u l  modif i i t im,  
each light- water nuclear p e r  mctor shall be pmvided 
with high point vents for the reactor coolant system, for 
the reactor vessel head, and for other systems required to 
maintain adequate core amling if the accumulation of 
nancondensible gases would cause the loss of function of 
these systems. (High poinf venu are not required, 
howrver, for the tubes in U-tube steam generators.) The 
high point venls must be remotely operated from the 
m t d  room. Since these vents f m  a psrt of the restor 
coolant pressure boundary, the design of the vena and 
arzociated conttola, instruments and power a o u m  must 
conform to the requirements of Appendix A and Appendix 
B of this part. In particular, the vent system shall be 
designed to m u r e  a low probability that (A) the vents will 
not perfom their safety functions and (B) then would be 
inadvertent or irtwenibie actuation of a vent. 
Furthermore, the use of these vents during and following 
an accident must not agsmvate the cha lknp  to the 
mntainmmt or the mrse of the accident. 

50.44(~)(3)(i)(A) Each licensee with a boiling lightwater nuclear power 
reactor with a Mark 111 type of containment and each 
I i  with a prrssurized light-water nwlear polm 
reactor with an ia: oondarser lype of containment issued a 

TOTAL 

NONE 50.44(c)(3) (i), (v), and (vi) appty to BWRs with a Mark I11 containment 
and PWRs with an ia mndemer containment. ANS will comply with 
50.44(b), (a), (e), and (h) for evaluating combustible g-, fuel-clad 
interactiona, etc 



8.448 

Table B.4. Compliance Commitment to Title 10, Part 50 of the Code of Federal Regulations, "Domestic Licensing of Production 
and Utilization Facilities: for the Design of the Advanced Neutron Source 

SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICArnON 
A N D  GUIDANCE 

50.44(~)(3)(iv)(A) 
continued 

construction permit bcfm March 28, 1979, shall provide 
its nuclear power nactor with a hydrogen control system 
justified by a auitabk program of experiment and analyaia. 
The hydrogen control system must be capable of handling 
without k m  of containment structural integrity an amount 
of hydrogen equivalent to that generated from a 
metalwater miction involving 75% of the fuel cladding 
surrounding the active fuel region (acluding the cladding 
sunounding the plenum volume). 

Containment r t ~ a u r a l  integrity must bc demonstrated by 
use of an analytical technique that in accepted by the NRC 
staff. Thin demonstration must include suffrcient 
supporting justification to show that the technique 
describes the containment mponse to the rtructural loads 
involved. ?his method could include the ust of actual 
material properties with suitable margins to account for 
unceminties in modeling, in material properties, in 
construction toleranas, and so on. Another method could 
include a showing that the following specific criteria of the 
ASME Boiler and Pressure Vessel Code are met: 

(1) That stal containments m a t  the requirements of the 
ASME Boiler and Pressure Vessel Code (Edition and 
Addenda as incorporated by reference in P 50.55a(b)(l) of 
this pan), specifically in Section 111, Division 1, 
Subsubarticle NE-3220, Selvice Level C Limits, 
considering pressure and dead load alone (evaluation of 
instability is not rcquid) ;  and 

(2) That concrete containments meet the requirements of 
the ASME Boiler and Prauure vassel code, Section 111, 
Division 2, Subsubarticle CC-3720, Factored Load 
Category, considering pnssurc and dead land alone. 

Subsubarticle NE-3220, D i i o n  1, and Subsubattick 
CC-3720, Division 2, of Section 111 of the ASME Boiler 
and Prrssure Vessel code, r c f m n a d  in paragraphs 
(c)(3)(iv)(B)(l) and (c)(3)(~)@)(2) of this rection, haw 
been appmvcd for inmrporation by refemce by the 

50.44(c)(3)(iv)(B) 

50.44(c)(3)(iv)(C) 

NONE 

NONE 

50.44(~)(3) (iv), (v), and (vi) apply to BWRn with a Mark 111 containment 
and PWRs with an ice condenser containment. ANS will comply with 
50.44(b), (d), (e), and (h) for evaluating combustible gases, fuelclad 
interactions, etc. 

50.44(~)(3) (iv), (v), and (vi) apply to BWRs with a Mark 111 containment 
and PWRs with an ia condenser containment. A N S  wiU comply with 
50.44(b), (d), (e), and (h) for evaluating combustible gases, fuelclad 
interactions, etc. 
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COMPLIANCE 
COMMlThfENT 

JUSTIFICATION 
AND GUIDANCE 

50.lyc)(J)(iv)(C) Dimor of the Mna of the Fedcral Register. A notice of 
continued any changea made to the material incorpotatcd by 

reference will be published in the FEDERAL 
REOISTER. Copies of the ASME Boiler and Pressure 
Vessel Code may be purchased from the American Society 
of Mechanics1 Engineera, United Engineering Center, 345 
East 47th Street, New York, N.Y. 10017. It is atso 
availabk for inspection at the Nudear Regulatory 

NW., Washington, D.C 
C h m d d O l f B  Publk h I l l C n t  Room, 2120 L strat 

50.44(c)(3)(iv)(D) If the hydrogen controt system d i u  on pt-accident 
inerting, the amtsinment structun must be capable of 
withsumding the increwxi pmmrc 

(1) During the accident, when it is acceptable to show 
that it does not acced Setvice b e l  C Limits or the 
Factored load Category {an dcxribcd in paragraph 
(c)(3#i)(B) of this seaion, and 

(2) Following inadvertent full Inerting during normal 
plant operstions, where it in acceptabk to show that it 
does not a c e d  dther the servia h e 1  A Limits of 
Subsubarticle NE-3220 (for a steel containment) or the 
Service Load Cstegoty of Subsubatticle CC-3720 (for a 
concrete containment.) 
(3) Modest deviations from the criteria in paragraph 

(c)(3)(iv)@) OC this section will be considered by the 
Commission if good cause is s h m .  

If the hydrogen control system relies on poat-accident 
inerting, the systems and componml, required to establish 
and maintain aafe shutdown and containment integrity 
must be dedgned and qualified for the emrironmcnt c a d  
by such inerting. Funhermom, inadva ta t  full inerting 
during normal plant operations must not adversely affect 
systems and mmponents needed for  mfe operation of the 
plant. 

50.44(~)(3)(iv)(E) 

NONE 

NONE 

500.44(c)(3) (i), (v), and (vi) apply to BWRs with a Mark I11 containment 
and P W  with an ice CMldenScr containment. A N S  will comply with 
50.44(b), (d), (e), and (h) for evaluating combustible gases, fuelclad 
interactions, etc. 

50.44(c)(3) (i), (v), and (vi) apply to BWRs with a Ma& 111 containment 
and PWRS with an ice mndenser containment. A N S  will amply  with 
SO.SS(b), (d), (e), and (h) for evaluating combustibk gases, fuelclad 
interactions, etc 
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SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

Each l i a n s a  with a boiling light-water nuclear powcr 
reactor with a Mark I11 type of containment and tach 
licenbce with a pressurized light-water nuclear power 
reactor with an ice condenser type of containment issued a 
construction permit before March 28, 1979, for a reactor 
that docs not rely upon an inerted atmosphere to control 
hydrogen inside the containment, shall pmvide ita nuclear 
p ” e r  reactor with systems and components neassary to 
establish and maintain safe shutdown and to maintain 
containment integrity. Thesc rystems and components 
must be capabk of performing their functions during and 
after expun to the environmental conditions created by 
the burning of hydrogen. Environmental conditions caused 
by local detonations of hydrogen must also be included, 
unless such detonations can be s h a m  unlikely to occur. 

NOM3 50.44(~)(3) (iv), (v), and (vi) apply to BWRs with a Mark 111 containment 
and PWRs with an ice-condenaer containment. ANS will comply with 
50.44(b), (d), (e), and (h) for evaluating combustible gases, fuelclad 
interactions, etc. 

The amount of hydrogen to be considered is equivalent to 
that generated from a metal-water reaction involving 75% 
of the fuel cladding surrounding the active fuel region 
(acluding the cladding surrounding the plenum volume). 

Each applicant for or holder of an operating license for a 
boiling light-water nuclear p ” r  mctor with a Mark I11 
type of containment or for a pmur izcd  light-water 
nuclear powcr reactor with an ice condenser type of 
containment issued a construction permit before March 
28, 1979, shall submit an analysis to the Director of the 
Office of Nuclear Reactor Regulation. 

The analysis required by paragraph (c)(3)(vi)(A) of this 
section must 

NONE 

NONE 

NONE 

50.44(~)(3) (iv), (v), and (vi) apply to BWRs with a Mark 111 containment 
and PWRs with an icccondcnacr containment. ANS will comply with 
50.44(b), (d), (e), and (h) for evaluating combustible gases, fuelclad 
interactions, etc. 

50.44(c)(3) (iv), (v), and (vi) apply to BWRs with a Mark 111 containment 
and PWRs with an icccondcnscr containment. A N S  will comply with 
50.44(b), (d), (e), and (h) for evaluating combustible gases, fuelclad 
interactions, etc. 

50.44(~)(3) (iv), (v), and (vi) apply to BWRs with a Mark 111 containment 
and PWRs with an icccondenner containment. ANS will comply with 
50.44(b), (d), (e), and @) for evaluating combustible gases, fudclad 
interactions, e t r  
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Table 8.4. Compliance Commitment to Title 10, Part SO of the Code of Federal Regulations, "Domestic Licensing of Production 
and Utilization Facilities," for the Design of the Advanced Neutron Source 

SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

hwide an evaluation of the conscquenca of lam 
amounts of hydrogen generated after the start of an 
accident (hydrogen resulting from the metal-water metion 
of up lo and including 75% of the fuel cladding intmctions, etc. 
wrrwnding the active fuel =pion, excluding the cladding 
surrounding the plenum volume) and include consideration 
of hydrogen mntrol measufc~ as appropriate; 

NONE 50.44(~)(3) (iv), (v), and (vi) appiy to BWRs with a Mark I11 containment 
and PWRs with an icecondtlwr containment. A N S  will comply with 
50.44(b), (d), (e), and (h) for evaluating combustible geacs, fuelclad 

Include the period of ruovcty f m  the delpaded 
condition; 

Use accidtnt nccnarlos that arc mpted by the NRC staff. 
These r ~ e ~ r i ~ l ,  must be wcompanied by sufficient 
supporting justifwtion to show that they describe the 
behavior of the reactor systcm during nnd following an 
accident resulting in a degraded core. 

Support the design of the hydrogen mntrol system selected 
under paragraph (c)(3)(iv) of this section; and, 

Show that for those reactors described in paragraph 
(c)(3)(iv) of this &ion that do not rely upon an inerted 
atmosphere to control hydrogen inside the containment: 

(i) The containment structural integrity as described in 
pnragrsph (c)(3)(iv) of this w t i o n  will be m i n t a i d ;  and 
(ii) Systems and components necessary to establish and 

maintain safe shutdown and to maintain containment 
integrity will be capable of performing their functions 
during and a f t a  exposure to the environmental mnditions 
created by the burning of hydrogen, including the effect of 
local detonations, unless such detonations can be shown 
unlikely to occur. 

NONE 

NONE 

NONE 

NONE 

50.44(~#3) (iv), (v), and (vi) apply to BWRE with a Mark 111 containment 
and PWRs with an icecondenser containment. A N S  will comply with 
50.44(b), (d), (e), and (h) for evaluating combustible gases, fuelclad 
intmctions, etc. 

50.44(~)(3) (iv), (v), and (vi) apply to BWRs with a Mark I11 containment 
and PWRs with an icecondenser containment. A N S  will compty with 
50.44(b), (d), (e), and (h) for evaluating combustible geses, fud-clad 
interactions, etc. 

50.44(c)(3) (iv), (v), and (vi) apply to BWRs with a Mark 111 containment 
and PWRs with an icecondenser containment. A N S  will comply with 
50.44(b), (d), (e), and (h) for evaluating combustible pea, fuel-clad 
interactions, etc. 

50.44(~)(3) (iv), (v), and (vi) appIy to BWRo with a Mark 111 containment 
and PWRs with an ia-condenser containment. A N S  will comply with 
50.44(b), (d), (e), and (h) for evaluating combustible gasts, fuelclad 
i n t e r a c t h ,  etc. 
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Table B.4. Compliance Commitment to Title 10, Part 50 of the Code of Federal Regulations, "Domestic Licensing of Production 
and Utilization Facilities," for the Design of the Advanced Neutron Source 

JUSTIF'ICATION COMPLIANCE 
COMMITMENT AND GUIDANCE SECTION - 

By June 25, 1985, each applicant for or holder of an N/A-L 
operating license subject to the requirements of 
paragraphs (cX3) (iv), (v) and (vi) of this section %hall 
develop and submit to the Direaor of the Office of 
Nuclear Reactor Regulation a propwed schedule for 
meeting these requirements. 'I~K schedule may be 
developed using integrated scheduling systems pmiously 
approved for the facility by the N R C  

For each applicant for an opaating license as of February 
25, 1985, the schedule shall @e for compliance with 
the requirements of paragraph (c)(3)(iiv)(A) of this M i o n  
prior to operation of the reactor in a- of 5 percent 
pawrr. Completed final ana* are not ncotssBry for a 
staff determination that a plant is safe to operate at full 
power pmvided that prior to such operation an applicant 
has pmvided a preliminary anatysi which the staff has 
determined pmvidea a satisfactory basis for a decision to 
support interim operation at full power until the final 
analysis has been mmpleted. Hamver, the m r d  in this 
rulemaking s h m  that such preliminary analyses are not 
necessary for a staff determination that a plant is safe to 
operate at full power if the staff has determined for similar 
plants, referenced in this notice of rulemaking, that similar 
systems provide a satisfactory basis for a decision to 
support operation at  full pamr until the preliminary 
analyses have been completed. 

For those holders of operating licenses containing limsc 
conditions on Hydrogen Control Measurcs covered by this 
&ion, the echadule shall be amistent with those license 
conditions, or appmved amendments thereto. 

For those fadlitits no8 having an NRC a p p d  
integrated rheduling system, a final schedule for meeting 
the requirements of paragrapha (c)(3) (iv), (v) and (Vi) of 
this section shall be tstablished by the NRC staff within 90 
days of rscipt  of a proposad schedule from the lice- 

N/A-L 

NiA-L 

N/A-L 

The liansing requirements given in this section of 10 CFR SO do not pmvide 
any design requirements, only requirements for dealing with the licensing 
agency (i.e., the Nuclear Regulatory Commission). 

The licensing requirements given in this section of 10 CFR SO do not provide 
any daign requirements, only qu i r tmen t s  for dealing with the licensing 
agency ( i e ,  the Nuclear Regulatory Commission). 

The licensing requirements given in this section of 10 CFR 50 do not p d d c  
any design requirements, only requirements for dealing with the licensing 
agency (i.e., the Nuclear Regulatory Cornmission). 

The licensing requirements given in this section of 10 CFR SO do not pmvide 
any design requirements, only quirements  for dealing with the licensing 
agency ( i e ,  the Nuckar Regulatory Commission). 
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Table B.4. Compliance Commitment to Title 10, Part 50 of the Code of Federal Regulations, "Domestic Licensing of Production 
and Utilization Facilities," for the Design of the Advanced Neutron Source 

SECMON 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.44(c)(3)(vii)(D) 
continued 

or applicant, taking into account the current s t a tu  of 
efforts at tht fdl i ty  to oompty with the rtquirementa; 
anslyem that may be pruvided by appliints or licensees 
regarding the impacts of these rcquirtwnts on other 
scheduled plant modifications, including any 
NRC-mandated safety modifications, and their relative 
importance to MfetY; and the Commission's objective that 
these nquitements be complied with without undue dehy. 

50.44(e) 

For fncililies that are in compliance with S 50.46@), the 
amount of hydrogen contributed by core metnl-water 
reaction (percentage of fuel cladding that reacts with 
water), as a rarult of degradation, but nor total failure, of 
emergency urn cmling functioning shall be assumed 
either to be fwe times the total nmount of hyd- 
calculated in demonstrating compliance with 0 50.46(b#3), 
or to be the amount that would mult from reaction of all 
the metal in the outrridc surfaces of the cladding cylinders 
surrounding the fuei (acluding the cladding surrounding 
the plenum volume) to a depth of O.OOO23 inch (0.0058 
mm), whichever amount is greater. A time period of 2 
minutes shall be d as the intern1 after the postulated 
LUCA over which the metal-water reaction ocmrs. 

For facilities as to which no evaluation of compliance in 
accordance with 4 50.46(b) has been submitted and 
mluated, the amounts of hydrogen so contributed shall be 
m m e d  to be that amount resulting from the reaction of 
5 pemnt of the mmtt of metal in the cladding cylinders 
surrounding the fuel, acluding the cladding s u m n d i n g  
the plenum vdumc. 

For facilitks whoez mice of hearing I J ~  the agplimth 
for a construction -it was published on or afker 
November 5, 1970, purging and/or repressurization shall 
not be the primary means for controlling combustible 
gancs fdtbwing a Lock Haweuer, the capability for 

TOTAL 

NONE 

TOTAL 

Combustible gasea indude hydrogen, deuterium, CO, de. sourceS of 
combustible gasa include fuelclad interectionu, coreamcnte intemctions, 
cold souroe inventory, efc "berefon, any "hydrogen" control must be 
upanded to include "combustible gas" control. 

ANS will comply with the INTENT of 50.46(b). 

Chnbustibk g a m  inclu41 hy4qm,  deuterium, '38, elc Souma of 
combustible gaecs include fuel-clad intmctions, mrt-mnmte interactions, 
cold so- inventory, dc Ihmfon, any "hydrogen" mtrd must be 
apandcd to include "mbus t ibk  gas" control. 
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Table B.4. Compliance Commitment to Title 10, Part 50 of the Code of Federal Regulations, "Domestic Licensing of Production 
and Utilization Facilities," for the Design of the Advanced Neutron Source 

SECTION 
COMPLIANCE 
C O M M m E N T  

JUSTlFICATION 
AND GUIDANCE 

50.44(e) continued controlled purging shall be provided. For these facilities, 
the primary meam for controlling combustible g w a  
following a LOCA shall consist of a combustible gas 
control system, such as rccombinm, that does not result 
in n significant release from containment. 

50.44(f) For facilitia with rtspaa to which the notice of hearing 
on the application for a construction pennit was published 
between December 22,1968, and November 5,1970, if the 
incremental radiation dose from purging (and 
repressurization if a repressurization system is provided) 
m m n g  at all points beyond the exclusion area boundary 
after a postulated L O W  calculated in acmrdance with 4 
lOO.ll(a)(2) of this chapter is kss than 2 5  rem to the 
whole body and ltss than 30 rem to the thyroid, and if the 
combined radiation d m  at the loa, population zone outer 
boundary from purging and the postulated L O U  
calculated in a m d a n c e  with 4 lOO.ll(a)(2) of this 
chapter is less than 25 rem to the whole body and less 
than 300 rem to the thyroid, only a purging system is 
necessary, provided that the purging system and any 
filtration system associated with it are designed to conform 
with the general requirements of Criteria 41,42, and 43 of 
Appendix A to this part. OtherwipC the facility shall be 
pmvided with another typc of combustible gas control 
system (a repressurization system is acceptable) designed 
to conform with the general requirements of Criteria 41, 
42, and 43 of Appendix A to this part. If a purge system is 
used M part of the repressurization system, the purge 
system shall be designed to conform with the general 
requirements of Criteria 41, 42, and 43 of Appendix A to 
this part. The containment shall not be repressurized 
beyond 50 pnzmt of the containment design pressure. 

For facilities with rtspect to which the notice of hearing 
on the application for a construction permit was published 
on or bdm December 22, 1968, if the combined 
radiation d m  at the low population zone outer boundary 

NONE 

NONE 

This subsection is applicable to facilities with an application for a 
construction permit published betwccn December 22,1968, and Ncmmbcr 
5, 1970. 

This subsection is applicable to facilities with an application for a 
construction permit published on or before December 22,1968. 



I 

B.4-55 

Table B.4. Compliance Commitment to Title 10, Part 50 of the Code of Federal Regulations, “Domestic Licensing of Production 
and Utilization Facilities,” for the Design of the Advanced Neutron Source 

SECTION 
COMPLMCB 
COMMITMENT 

JUsTlFICATION 
AND GUIDANCE 

50.44(g)amtinuui from pu@ng (and repressurization if a represclurization 
ayatcm h provided) and the p t u l a t e d  LOCA calculated 
in d n c e  with Q 100.11(a)(Z) of this chapter is less 
than 25 run to the whole boriy and Im than 300 rem to 
the thyroid, only a purging system is nexusary, pmvided 
that the purging system and any fittration system 
associated with it are dcsigned to conform with the general 
requirements of Criteria 4442, and 43 of Appendix A to 
this part. Otherwise, the facility shall be provided with 
another type of combustible gas a m t r d  sy~tem (a 
ttpnarurization system h amcptabk) designed to amfonn 
with the general requirements of Criteria 41,42, and 43 of 
Appendix A to this pan. If a purge system L used aa part 
of the repnasutizatkm system, it shalt be designed to 
conform with the pn t r a l  rrgu~nmencs of Criteria 41,42, 
and 43 of Appcndbr A to this part. The mtahmcnt shall 
 no^ be repressuirzed beyond 50 percent of the containment 
design pnsure. 

50.44(h) As used in this section: (1) Degradation, but not total 
failure, of emergency axe oooling functioning means that 
the performance of the emergency caue cooling system ir 
postulated, for p u p s e a  of design of the combustible gas 
amtrot v t e m ,  not to meet the acceptance criteria in P 
50.46 and t b t  t h a e  could be localized clad melting and 
metalwater reaction to ihe men1 postuiated in pangraph 
(d) of this section. The d e g t u  of performance degradation 
is not postulated to be sumdent to atise care meitdown. 

(2) A combustibk gas control ay8tem b a system that 
operates after a LOCA to maintain the concentrations of 
combustible gases within the containment, such aa 
hydmgm, below flammability Ihnitb. Combustible gsa 
conttd ayatcms arc of two types: (i) Sptcms that allow 
controtled releasc fmm amtainment, through filtm, if 
necessary, such a~ purging systems and rqn-cssurizetion 
qstcms, and (ii) systems that do not result in a significant 
&case fmm containwnt such tu remubinem. 

INTENT ?he vent system design should be designed to m s u n  a low probability that 
(A) the vents will not perform their safety functions and (B) there wwld be 
inadvertent or irrevecsible actuation of thevent. The combwtiblegas control 
system shall pmvide capability for measuring the cnmbustibie concentration 
in containment, insuring a mixed atmosphere in containment, and controlling 
combustible gas concentrations in the containment. 
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Table B.4. Compliance Commitment to Title 10, Part 50 of the Code of Federal Regulations, "Domestic Licensing of Production 
and Utilization Facilities," for the Design of the Advanced Neutron Source 

SECI'ION 
COMPLIANCE 

m m  COMMITMENT 
JUSTIFICATION 
AND GUIDANCE 

50.44(h)continued (3) A purging system is a system for the controlled 
release of the mntainment a t m ~ s p h ~  to the environment 
through filters if needed. 
(4) A repressurization system b a y t e m  used to dilute 

the mnccntration of combustible gas within mntainment 
by adding inert gas or air to the mntainment. Dilution of 
the combustible gas results in a delay in time until a 
flammabk conm!ration ia reached and pcrmits fission 
p d u c t  dccay. Operation is limited to a containment 
repressurization to 50 percent of the containment design 
prrcrsurc. A purging system is normally part of the 
repreMurization system. 

50.45 

50.46 

Standards for construction pennitn. An applicant for a 
license or an amendment of a liccnse who proposer, to 
construct or alter a production or utilization facility will be 
initially granted a construction permit, if the 
application is in conformity with and acaptable under the 
criteria of f 50.31 through 50.38 and the standards of Q 
50.40 through 50.43. 

Acceptance criteria for emergency core cooling systems for 
light water nuclear pamr mcton. 

Each boiling and prcuurited lightwater nuclear power 
reactor fueled with uranium oxide pelkts within cylindrical 
Zircaloy cladding must be pmvided with an emergency 
core moling system (ECCS) that must be designed such 
that its calculated cooling performance following 
postulated kw-of-coolant accidents omforms to the 
aiteria s c ~  forth in paragraph (b) of this eection. ECCS 
moling performance must be calculated in acmrdanct with 
an a m p t a b k  evaluation model and must be calculated for 
a number of postulated loss-ofooolant accidents of 
different siaes, locations, and other properties sufficient to 
pmvide azaurance that the most smre postulated 
loss-ofumlant accidents are cahlatcd. Except as provided 

TOTAL 

INTENT 

m"" 

Sa Q 50.31 through 5 0 3  and 50.40 through 50.43. 

At a minimum, the INTENT of 50.46 will be satisfied although A N S  fuel 
limits are different s i n a  A N S  USCB silicide fuel clad in aluminum rather than 
uranium oxide pellets clad in zkaloy. 

ANS may not be able to comply with the criteria sct forth in 50.46(b). 
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Table B.4. Compliance Commitment to Title 10, Part 50 of the Code of Federal Regulations, “Domestic Licensing of Production 
and Utilization Facilities,” for the Design of the Advanced Neutron Source 

SECTION 
COMPLIANCE 
COMMI’MENT 

JUSTIFICATION 
AND GUIDANCE 

50.46(a)(l)(i) 
continued 

in paragraph (a)(l)(ii) of this section, the mluntion 
model must include s u f f i t  supporting justif i t ion to 
s h m  that the analytical technique realistically desaibes 
the behavior of the reactor system during a l o s e + f d a n t  
accident. Comparisons to applicable experimental data 
must be made and uncertainties in the analpis methcd 
and inputs must be ident i fd  end as#slsed so that the 
uncertainty in the cakxrlated results can be estimated. Tkis 
uncertainty must be accounted for, no that, when the 
calculated ECCS cooling pertormana is mpated to the 
criteria set forth in pmgraph (b) of this section, there is a 
high I m i  of probability that the criteria would not be 
aceeded. Appendix K, Part 11, R e q u i d  Documentation, 
sets forth the dacumentation requirements for each 
evaluation madel. 

Altrmatively, an EGCS evaluation model may be 
developed in conformance with the requited and 
acecptabk featurn of Appendix K ECCS Evaluation 
Mod&. 

The Director of Nuckar Reactor Regulations may impose 
restrictions on reactor operation if it is found that the 
evaluations of ECCS d i n g  performance submitted arc 
not consistent with paragraphs (a)(1) (i) and (ii) of this 
section. 

50.46(a)(2) 

Each applicant for M holder of an operating license or 
construction permit shall estimate the effect of any change 
to or e m  in an acceptable evaluation model or in the 
application of such a model to determine if the change or 
mor is significant. For this purpose, a significant change 

cladding temperatun different by more than 50 deg. F 
fm the temperature calculated for the limiting transient 
using the last acaptabk model, or b a cumulation of 
changes and errors such that the sum of the sWute 

or c m  is one which mtl0 in ?I ~ ~ l a t e d  peat fwi 

TOTAL 

NIA-L 

TOTAL 

The licensing requkments given in this section of 10 CFR 50 do not pmvide 
any design requirements, only requirements for dealing with the licensing 
agency (Le., the Nuckat Regulatory Commission). 
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Table B.4. Compliance Commitment to Title 10, Part 50 of the Code of Federal Regulations, "Domestic Licensing of Production 
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SECI'ION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.46(a)(3)(0 
continued 

magnitudes of the rrspcctivc temperature changes is 
grater  than 50 d e .  F. 

50.46(a)(3)(ii) For each change to or emr  discovered in an acceptable 
evaluation model or in the application of such a model 
that affects the temperature calculation, the applicant or 
licensee shall report the nature of the change or emr  and 
its estimated effea on  the limiting ECCS anaIysis to the 
Commission at  kast annually as specified in Sec 50.4. If 
the change or ermc h significant, the applicant or licensee 
shall p d d e  this report within 30 days and include with 
the report a proposed schedule for providing a reanalysis 
or taking other action as may be needed to shaw 
compliance with Sec. 50.46 nquirements. This schedule 
may be developed using an integrated scheduling system 
previously apptwved for the facility by the NRC. For those 
facilities not using an NRC ap@ integrated scheduling 
system, a schedule will be established by the NRC staff 
within 60 days of n a i p t  of the proposed schedule. Any 
change or etmr comction that muits  in a calculated 
ECCS performance that docs not conform to the criteria 
set forth in paragraph (b) of this section is a reportable 
event as described in Sea. SO.SS(c), 50.72 and 50.73. The 
affected applicant or licensee shall propose immediate 
steps to demonstrate compliance or bring plant design or 
operation into compliance with Sec. 50.46 requirements. 

Peak cladding temperature. The calculated maximum fuel 
element cladding temperature shall not a d  Uoox F. 

Maximum cladding aaidation. The calculated total 
oxidation of the cladding shall nowhere exceed 0.17 l ima 
the total cladding thickness beforc oxidation. As uscd in 
this subparagraph total &dation means the total thickness 
of cladding metal that would be locally converted to &e 
if all the oxygen abaorbed by and reacted with the cladding 
locally were convcr~ed to stoichiometric zirconium dioxide. 

NtA-L The licensing requirements given in this scction of 10 CFR 50 do not prwide 
any design requirements, only requiments for dealing with the licensing 
agency (Le., the Nuclear Regulatory Commission). 
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Table B.4. Compliance Commitment to Title 10, Part 50 of the Code of Federal Regulations, "Domestic Licensing of Production 
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SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND OUIDANCE 

ff cladding rupture iS calculated to occur, the inside 
sutfaclles of the cladding shall be included in the oxidation, 
beginning at the calculated time of rupture. Cladding 
thidrness before oxidation means the radial distance from 
inside to outside the cladding after any calculated rupture 
or swelling has occumd but before signacant oxidation. 
Where the calculated conditions of transient pressure and 
temperature kad to a plaaiction of cladding swelling, with 
or without cladding rupture, the unaRidizcd cladding 
thkkncss rhatl be defined BLI the cladding aossaectional 
a m ,  taken at  a horizontal plane at the elevation of the 
rupture, if it m m ,  or at the tkvatbn of the highest 
cladding temperature if no rupture is cakulated to occur, 
dMded by the average circumference at that elevation. For 
ruptured cladding the circumference does not include the 
rupture opening. 

50.46(b)(2) 
continued 

50.4qc) 

Maximum hydrogen generation. The calculated total 
amount of hydrogen generated fmm the chemical reaction 
of the cladding with water or steem shall not acced 0.01 
times the hypothetical amount that would be generated if 
all of the metal in the cladding cylinders surrounding the 
fuel, excluding the cladding sunwnding the plenum 
volume, wen to m t .  

Codable geometry. Calculated changa in core geometry 
shall be such that the am remains amenable to cooling. 

Long-term cooling. After any calculated successful initial 
opefirtion of the ECCS, the calculated core temperature 
shall be maintained at an acceptably low value and docay 
hest shall be moved  for the craended period of time 
require3 by the l o n g - l d  radioactivity m s i n i n g  in the 
cwe. 

As used in this section: (1) Loeadcoolant accidents 

from the toss of mctor coofsnt, at a rate in excess of the 
( L m ' S )  an: hypothetkd saidentr that WUtd RSUlt 

TOTAL 

TOTAL 

TOTAL 
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Table B.4. Compliance Commitment to Title 10, Part 50 of the Code of Federal Regulations, "Domestic Licensing of Production 
and Utilization Facilities," for the Design of the Advanced Neutron Source 

SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.46(c)cantinued capability of the reactor coolant makeup system, from 
breaks in p i p  in the reactor coolant pressun boundaly 
up to and including a break equivalent in size to the 
doublecnded rupture of the largest pipe in the reactor 
codant system; (2) An evaluation model is the 
calculational framework for mluating the behavior of the 
reactor system during a postulated loea-ofcoolant accident 
(LOCA). It includes one or more computer programs and 
all other information nccmary for application of the 
calculational framework to a rpecifii LOCA, ruch aa 
mathematical models used, assumptions included in the 
progmms, prwrdure for treating the program input and 
output information, rp5fication of thase portions of 
analysis not included in computer programs, values of 
parameters, and at1 other information necessary to specify 
the calculational p d u r e .  

50.46(d) 

50.47 

50.47(a)(1) 

The requirements of thia seciion arc in addition to any 
other requirements applicable to ECCS set forth in this 
part. The criteria set forth in paragraph (b), with cooling 
performance calculated in accordance with an acceptable 
evaluation model, are in implementation of the general 
requirements with rapat to ECCS cooling performance 
design net forth in this part, including in particular 
Criterion 35 of Appendix k 

Emergency plans. 

Exapt  as pmvidcd in paragraph (d) of this section, no 
operating license for a nuckar powcr reactor will be issued 
unless a finding is made by NRC that there is reasonable 
~ssurancc that adequate protective measura a n  and will 
be takcn in the m n t  of a radiological emergency. 

The NRC will base its finding on a miew of the Federal 
Emergency Management Agency ( F E U )  findings and 
determinations as to whether S tab  and local emcrgcncy 

TOTAL 

PAR% 

TOTAL 

NIA-L 

A N S  Will comply with the requircmcnts for on-site and off-site emergency 
preparedness. 

A N S  will provide rrasonable Bssurana to DOE that adequate protective 
measurn can and will be taken in the evcnt of a radiological emergency. 

The licensing requirrwnta gimt in thia section of 10 CFR 50 do not pmvide 
sny design q u i r c m e n g  onty requirements for dealing with the l i m i n g  
agenry (i.e., the Nudear Regulatory Commission). 
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Table B.4. Compliance Commitment to Title 10, Part 50 of the Code of Federal Regulations, “Domestic Licensing of Production 
and Utilization Facilities,” for the Design of the Advanced Neutron Source 

SECI’ION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.47(a#2) 
continued 

plans am adequate and whether there in reasonable 
asurancz that they can be implemented, and on the NRC 
assessment IU to whether the applicant’s onsite emergency 
plans arc adequate and whether there in rcaMmable 
assurance that t h y  can be implemented. A FEMA finding 
will primarily be b a d  on a rcvicw of the plans. Any other 
information ahracty available to FEMA may be considered 
in d n g  whether them h maonable assurantx that the 
plans a m  be implemented. In any NRC t h i n g  
proceeding, a FEMA finding will constitute a rebuttable 
p u m p t i o n  on questions of adcquaq and implementation 
capability. 

50.47( b) 

50.47(b)( 1) 

The onsite and, cxceptns pmvided in prapph (d) of this 
section, &ite emergency rcspomc @am for nuclear 
pawtr mtm must m e  the fobwing standards: 

Primary r e sp ib i l i t i a i  for emergency response by the 
nuclear facility lioensee and by State and local 
organizations within the Emergency Planning Zone8 haw 
bcen assigned, the emergency responsibilith of the 
various supporting organizations hsve bem spccifiarlly 
established, and each principal mp0”sc or&mization has 
staff to respond and to augment its initial t qonse  on a 
continuous bask, 

50.47(b)(2) On-shift facility l i amce  responsibilities for emergency 
mponae are unambiguously defined, adequate staffing to 
provide initial facility aceidat response in key functional 
amas b maintained at all times, timely augmentation of 
response capabitities is available and the intcrfaaa nmong 
variour onsite nsponac activitia and Ootsitc support and 
nsportsc rctivities are rpocifii.  

50.47(b)(3) ~ n ~ n t s  for ques t ing  and effectively using 
assistance ccsourca haw been made, armngcments to 
aaommodnte State and local staff rt the l i ’ r  
nearjrlte Emcrgcnq O p t h s  Facility have bccm made, 

TOTAL 

TOTAL 
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Table B.4. Compliance Commitment to Title 10, Part 50 of the Code of Federal Regulations, "Domestic Licensing of Production 
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SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.47(b)(3) 
continued response h i m  been identified. 

and other organizations capable of augmenting the planned 

50.47(b)(4) A standard emagency classification and action level 
scheme, the bases of which include facility system and 
eMuent parameters, is in use by the nuclear facility 
licensee, and State and local response plans call for 
reliance on information pmvided by facility licxnsea, for 
determinations of minimum initial offsite response 
measures. 

50.47(b)(S) P d u m  have been established for notification, by the 
licensee, of State and local response organizations and for 
notification of emergency penonnel by all organizations; 
the content of initial and followup mcssagca to response 
organizations and the public has been established; and 
means to provide early notification and clear instruction to 
the populace within the plume aposurc pathway 
Emergency Planning Zone have been established. 

P d i o n s  a i s t  for prompt communications among 
principal responsc organizations to emergency penonnel 
and to the public. 

Information is made available to the public on a periodic 
basis on haw they will be notified and what their initial 
actions should bc in an emergency (e.g., litening to a local 
broadcast station and remaining indoors), the principal 
points of contact with the news media for dissemination of 
information during an emergency (including the physicsl 
location or locations) arc established in advance, and 
proocdum for coordinated dissemination of information 
to the public arc established. 

Adequate emergency facilities and equipment to support 
the emergency response are p d e d  and maintained. 

TOTAL 

TOTAL 

TOTAL 

rnDP-" 

mTAL 
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Table B.4. Compliance Commitment to Title 10, Part 50 of the Code of Federal Regulations, ”Domestic Licensing of Production 
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SECTION 
COMPLIANCE 

m m  COMMITMENT 
JUSTIFICATION 
AND GUIDANCE 

S0.47(b)(9) Adequate methods, systems, and equipment for assa&g TOTAL 
and monitoring actual w potential offsite consequenrvs of 
a radiological emergency condition are in we. 

50.47( b)( 10) A range of pmtective actions have been developed for the TOTAL 
plume upan~re pathway EPZ for emergency worLers and 
the public. Guidelines for the choice of protective actions 
during an emergency, consistent with Federal guidance, a n  
developed and in place, and protective actions for the 
ingestion arposure pathway EPZ appropriate to the kcak 
have ban developed. 

50.47(b)(13) 

50.47(b)( 14) 

Means for controlling radiological exp(9ures, in an 
emergency, are established fa emergency wortma. The 
meen~ for controlling radiological exposures shall include 
exposure guidelina, consistent with EPA Emergency 
Worker and Lifesaving Activity Protective Action Guides. 

Arrangements are made for medical servica~ for 
contaminated injured individuals. 

Oeneral plans for reoavery and m n t t y  are developed. 

Periodic exercises are (will be) Conducted to evaluate 
major portions of emergemy rrsponse capabilities, 
periodic drills am (will be) conducted to dewlop and 
maintain key skills, and defikk!nck~ identified as n m l t  
of exercises w drills are (will be) corrected. 

Radiological emergency nsponst training is plwidad to 
thwe who may be called on to mist in an cmergenCy. 

RqKln3i&li!is €Qr plan dmlopmm and E Y i m  B m l  fm 
distribution of emergency plans are established, and 
p l a n m  are property trained. 

TOTAL 

TOTAL 

TOTAL 

TOTAL 

TOTAL 

mT#L 
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Table B.4. Compliance Commitment to Title 10, Part 50 of the Code of Federal Regulations, ‘Domestic Licensing of Production 
and Utilization Facilities,” for the Design of the Advanced Neutron Source 

SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.47(~)(1) Failure to w e t  the applicable standards set forth in 
paragraph (b) of this Seaion may result in the Commis3ion 
declining to issue an operating license; however, the 
applicant will have an opportunity to demonstrate to the 
satisfaction of the Commission that deficiencies in the 
plans a n  not significant for the plant in question, that 
adequate interim compensating actions haw btm or will 
be taken promptly, or that t h m  arc o t h a  compelling 
rwnona to permit plant operations. Where an applicant for 
an operating lianse asserts that its inability to 
demonstrate compliance with the requirements of 
paragraph (b) of this scction results wholly or substantially 
from the decision of state and/or local governments not to 
participate further in emergency planning, an operating 
lianse may be issued if the applicant demonstrates to the 
Commission’s satisfaction that: 

NIA-L The licensing requirements given in this Seaion of 10 CFR 50 do not pmVide 
any design requirements, only requirements for dealing with the l i a n s i g  
agency (Le., the Nuckar Regulatory Commission). 

500.47(c)(l)(i) The applicant’s inability to comply with the requirements 
of paragraph (b) of this section is wholly or substantially 
the result of the non-participation of state and/or local 
govcmments. 

The applicant has made a sustained, good faith effort to 
secure and retain the participation of the pertinent state 
and/or local governmental authorities, including the 
furnishing of copies of its emergency plan. 

The appkant’a emergency plan provides reasonable 
assurance that public health and Bafety is not endangered 
by operation of the facility conarned. To make that 
finding, the applicant must demonstrate that, an outlined 
b e h ,  adequate protective mcasurw can and will be taken 
in the m a t  of an emergency. A utility plan will be 
evaluated against the same planning standards applicable 
to a state or local plan, as listed in paragraph (b) of this 
section, with due a l h n c e  made both for- 

(A) Those elements for which state and/or local 
non-participation makes oompliana infusible and 

NiA-L 

NIA-L 

NIA-L 

l k  licensing requirements given in this -ion of 10 CFR 50 do not @de 
any design requirements, only requirements for dealing with the l i m i n g  
agency (i.e., the Nuclear Regulatory Commission). 

The licensing requirements given in this section of 10 CFR 50 do not @de 
any design requirements, only rcquinments for dealing with the lianaing 
agency (Le., the Nuckar Regulatory Commission). 

The licensing requirements given in this section of 10 CFR 50 do not provide 
any design requirements. only requirements for dealing with the licensing 
agenq (i.e., the Nuclear Regulatory Commission). 
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Table B.4. Compliance Commitment to Title 10, Part 50 of the Code of Federal Regulations, “Domestic Licensing of Production 
and Utilization Facilities,” for the Design of the Advanced Neutron Source 

SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.47(c)(l)(iii) (B) The utility‘s measurea designed to compensate for 
continued any deficiencies multing from rtate and/or local 

non-participation. 
In making its determination on thc adequacy of a utility 

plan, the NRC will ncbgnize the reality that in an actual 
cmergmcy, state and locsl gwemmtnt officiab will 
aerciae their best efforts to protect the health and aafety 
of the public ’he NRC will determine the adequacy of 
that apected nsponae, in combination with the utility’s 
amperrsating rneamm, on a awe-by-caae Mi, subject to 
the following guidance. In addressing the circumatana 
where appliint’a inability to comply with the n q u i m e n t s  
of paragraph (b) of thia Mion is wholly or rubstantially 
the result of non-participation of state and/or local 
gwtmmenls, it may be presumed that in the went of an 
actual radiologicat emergency state and local officials 
would genmlIy follow the utility plan. Howevn; thls 
presumption may be rebutted by, for aample, a good faith 
and timely proffer d an adequate and feaaible state and/or 
local radiological emergency plan that would in fact be 
relied upon in a radiologics1 emergency. 

Generally, the plume aposure pathway EPZ for nuclear 
power plants shall mnsiat of an a m  about 10 milea (16 
km) in radius and the ingestion pathway EPZ ahall consist 
of an area about 50 miles (So km) in radius. The exact size 
and configuration of the EPZI aurrounding a particular 
nudear power reactor ahall be determined in rclation to 
local emergency rarponac needs and capabilities as they 
are affected by such conditions &I demography, 
topographyl land characterlatka, a c w ~  routes, and 
jurisdictional boundaries. The aize of the EPZI also may 

nuclear reactom and for rescton with an authorized power 
lee1 h than 250 M W  thennal. The plana for the 
ingartion pathway ahall focurr on auch action8 aa are 
appropriate to protect the food ingestion pathway. 

k detcrmincd wa a CMe-by-Caee k3h for p- cookd 
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Table B.4. Compliance Commitment to Title 10, Part 50 of the Code of Federal Regulations, “Domestic Licensing of Production 
and Utilization Facilities,” for the Design of the Advanced Neutron Source 

SECI’ION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.47(d) Notwithstanding the requirements of paragraphs (a) and 
(b) of this section, and acept as rpecified by this 
paragraph, no NRC or FEMA review, finding, or 
determinations concerning the state of offsite emergency 
preparedness or the adequacy of and capability to 
implement State and local or utility offsite emergency 
plans are required prior bo issuance of an operating license 
authorizing only fuel loading or law power testing and 
training (up to 5 penxnt of the rated power). Insofar as 
emergency planning and preparedness requirements arc 
concerned, a licmse authorizing fuel loading and/or low 
power testing and training may be issued after a finding is 
made by the NRC that the state of onsite emergency 
preparedness provides reasonabk assurance that adequate 
protective measures can and will be taken in the r m t  of a 
radiological emergency. The NRC will base this finding on 
its assessment of the applicant’s onsite emergency plans 
against the pertinent rtandards in paragraph (b) of this 
section and Appendix E. Rcvim of applicant’s emergency 
plans will include the following standards with offsite 
aspects: 

N/A-L The licmsing requiments  given in this saction of 10 CFR 50 do not p d d e  
any design requirements, only quireaaents for dealing with the licensing 
agency (ix., the Nuclear Regulatory Commission). 

Arrangements for requesting and effectively using offsite 
assistance on site have been made, arrangements to 
accommodate State and local staff at the licensee’s 
near-site Emergency Operations Facility have been made, 
and other organizations capable of augmenting the planned 
onsite response have been identified. 

Prooedures hare ban established for licensee 
communicationa with State and local re~lpons~ 

organizations, including initial notification of the 
declaration of emergency and prriodic pmvision of plant 
and response status reportsls. 

Provisions d t  for prompt communications among 
principal mponse organizations to offiite emergency 
personnel who would bc responding onsite. 

TOTAL 

TOTAL 

TOTAL 
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Table B.4. Compliance Commitment to Title 10, Part 50 of the Code of Federal Regulations, "Domestic Licensing of Production 
and Utiiizatlon Facilities," for the Design of the Advanced Neutron Source 

SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.47(d)(4) Adequate emergency facilities and equipment to wpport M T A L  
the emergency rapwee onsite arc @ded and 
maintained. 

50.47(d)(5) Adequate mcthodn, qat- and equipment for aMaging TOTAL 
and monitoring actual or potential &itt consequences of 
a radiological emergency condition arc in use onsite. 

50.47(d)(6) Arrangements are made for medical service for TOTAL 

50.47(d)(7) Radiological emergency resp~lse training has ban made TOTAL 

contaminated and injured onsite individuals. 

mailable to those ollsite who may be called to assist in an 
emergency onsite. 

50.48 Fin protection PARTIAL 

5 0 . q ~ )  b c h  operating nudtar power plant must haw a firc TOTAL 
protection pian that satisfies Criterion 3 of Appendix A of 
this part. This tire protection plan must describe the 
overall fire protection pfOgram for the facility, identify the 
various p i t i o n s  within the licensee's organization that arc 
responsible for the program, state the authorities that an 
delegated to  each of these positions to implement those 
mponsibilitis, and outline the plans for fire protdm, 
fin detection and suppression capability, and limitation of 
fin damage. The plan must atso describe spocifc fcatura 
necessary to implement the program desaibcd a h ,  such 
aa administrative controls and personnel rcquirements for 
fire ptevmtion and manual firc suppression activities, 
automatic and manually operated fire detection and 
Htpprwsion syeterrm, and the meam to limit firc damage to 

that the capability to aafely shut down the plant it ensured. 
Tht licensee shall retain the fire proC~fon plan and each 
change to the plan as a nxml until the Gmmki fm 
terminates the reactor IiQnSe and sball ntain each 

StrUCtUfeB, y t m s ,  M corarpnmls bprrant to r a f y  

A N S  will comply with thosc subbectiom pertaining to new facilities. 

Basic firc-pmtection guidance for nuckar power plants is contained in two 
NRC documents: ** Branch Technical Position Auxiliary Pawer Cornersion 
System Branch BTP APCSB 9.5- 1, "Guidelines for Fi Protection for 
Nuclear Power Plants," for  new plants docketed after July 1,1976, dated May 
1976. ** Appendix A to BTP APCSB 95-1, "Guidelines for Eirt Pmtection 
for Nuclear Power Plants Docketed Prior to July 1, 1976," for plants that 
wen operating or under various stages of design or construction bcfoie July 
1, 1976, dated August 23, 1976. 

Atso see the note in 50.qb).  
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Table B.4. Compliance Commitment to Title 10, Part SO of the Code of Federal Regulations, "Domestic Licensing of Production 
and Utilization Facilities," for the Design of the Advanced Neutron Source 

SEClTON 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.48(a) continued supencded mision of the p a d u r e a  for t hne  years from 
the date it was superseded. 

50.48(b) Appendix R to this part establishes fire protection features 
required to aatisfy Criterion 3 of Appendix A to this part 
with respect to certain generic issues for nuclear power 
plants l i a s e d  to operate prior to January 1,1979. Exctpt 
for the requirements of Sections IILG, IIIJ, and 111.0, the 
provisions of Appendix R to this part shall not be 
applicable to nuclear pcnvcr plants lianscd to operate 
prior to January 1, 1979, to the a t e n t  that fire protection 
features proposed or implemented by the licmsec haw 
been acapted by the NRC staff as natisfying the 
p&ions of Appendix A to Branch Technical Pmition 
BTP APCSB 9.5-14 reflected in staff fire protection safety 
evaluation reports issued prior to the effective date of this 
rule, or to the d e n t  that fire protection features were 
accepted by the staff in comprehensive fire protection 
safety evaluation reports issued before Appendix A to 
Branch Technical Position BTP APCSB 95-1 was 
published in August 1976. With respect to all other fire 
protaction features covtrcd by Appendix R, all nuclear 
power plants licensed to operate prior to January 1, 1979 
shall satisfy the applicable quirements  of Appcndix R to 
this part, including specifically the requirements of 
Sections IILG, IIIJ, and 111.0. 

5 0 . q ~ )  All fire protection modifications required to satisfy the 
pruvisions of Appendix R to this part or d i m l y  affected 
by such requirements shall be completed on the f o l l d n g  
schedule: 

Those fin: protection features that imk revisions of 
administrative control, manpower changes, and training, 
shall be implemented within 30 day after the effective 
date of this section and Appendix R to this part. 

NONE 

NONE 

Clarification and guidana with respect lo permissible alternatives to satisfy 
Appendix A to BTP APCSB 9.5-1 haw been pmvided in four other NRC 
documents. 

"Supplementary Guidance on Information Needed for F i i  Protection 
Evaluation," dated October 21, 1976. 

"Sample Technical Spccifmtion," datcd May 12,1977. 

"Nuclear Piant Fire Protection Functional Responsibilities, Administrative 
Control and Quality Assurana," dated June 14,1977. 

"Manpower Requkmcnt~ for Operating Reactors," dated May 11, 
1978. 

A Fire-Protection %fey Evaluation Report that has been hued for tach 
optrating plant s tab bow thesc guidelines were applied to each facility and 
identifies open fire proteaion issues that will be rsolvcd when the facility 
satisfies the appropriate requirements of Appendix R to this part. 

This s u k t h  a p p l k  to plants licensed to operate prior to January 1,1979, 
and is not applicable to new facilities. 

This subsecpion applies to plants l i d  to operate prior to January 1,1979, 
and k not applicable to IYCW facilities. 



B.4-69 

Table B.4. Compliance Commitment to Title 10, Part 50 of the code of Federal Regulations, "Domestic Licensing of Production 
and Utilization Facilities," for the Design of the Advanced Neutron Source 

SECTION 
COMPLIANCX 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50*480(2) "hoe  fire protection fcaturer, that imrotve installation of NONE This subsection applies to plants liansed to operate prior to January 1,lW9, 
and is not applicable to new facilities. modifications that do not q u i r e  prior NRC approval or 

plant shutdown shall be implemented within 9 months 
a h a  the effective date of this acction and Appendix R to 
this part. 

50.48(~)(3) Those fire protection features, acept for t k  requiring 
prior NRC approval by pragmph (cX5) of this section, 
that involve installation of modifications that do nquin 
plant shutdown, the d for which is justified in the plans 
and schdulea required by the pmbionu of paragraph 
(c)(5) of this seetion, shan be implemented befm startup 
after the earliest of the folluwing C Y M ~  commencing 180 
days or more after the dfective date of this secthi and 
Appcndix R to this patt: 

(i) Tht first refueling outage; 
(ii) Another planned outap that lasts for at least 60 

(iii) An unplanned outage that lasts for at  least 120 days. 
days; 

Thase fire protection featurea that nquim prior NRC 
appmval by paragraph (c)(S) of thb section, shalt be 
implemented within the following tchcdule: Dedicated 
s h u t d m  Irystems-30 months after NRC appmval; 
modifications requiring plant shutdm-before startup 
after the earliest of the m n t d  givm in paragraph (c)(3) 
commencing 180 days after NRC a p a l ;  modifications 
not requiring plant shutdown4 mon th  after NRC 
approvsl. 

50.48(c)(S) Uccnsce shall make any modification8 necessary to 
clanply with these q u i n m e n t s  in accofda~ct with the 
above scheeule without prior mierv and apprwal by NRC 
acept for modifit ions required by Section IIf.G.3 of 
Appendix R to this part. Lictnse*r shall submit plans and 
schedules for meeting the pmvlsiorrs of paragraph (c)(2), 
(c)(3), and (c)(4) within 30 days after the dfative date of 
this setion and Appendix R to this part. Ucenm?d ahall 

NONE 

NONE 

NONE 

This suubscction applica to plants licensed to operate prior to January 1,1979, 
and ir not a p p l i b k  to new facilities, 

This tubsection applies to plante l i d  to operate prior to January 1,1979, 
and is not applicable to new f~cilities. 

This rubsection applies to plana liansal to operate prior to January 1,1979, 
and h not a p p l i M e  to new fnalitias. 
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Table B.4. Compliance Cbmmitment to Vtte 10, Part 50 of the Code of Federal Regulations, ”Domestic Ljcensing of Production 
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SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

SO.sS(C)(S) 
continued 

submit design descriptions of modifications needed to 
ratiaf’y Section IILG.3 of Appendix R to this part within 30 
dayn after the effactive date of this acc~ion and Appcnda 
R to this part. 

50.48(~)(6) 

SO.ss(d) 

In the went that a request for exemption from a 
requirement to comply with one or morc of the pruvisioas 
of Appendix R filed within 30 days of the effective date of 
this rule is based on an assertion by tbe licensee that such 
mquired modifit ions would not enhance fire pmtection 
dety  in the facility or that such modifntiona may be 
detrimtal to avtrall facility Mfety, the h d u k  
requirements of paragraph (c) shall be tolled until final 
Commission action on the aempt im request upon a 
determination by the Director of Nuclear Reactor 
Regulation that the licensee has pmvided a sound 
technical baab for such assertion that wanants further 
staff m i e w  of the quest.  

Arc protection featurea accepted by the NRC staff in Fire 
Protection Safety Evaluation Reports referred to in 
paragraph (b) of this section and supplements to 8uch 
reports, other than features mrcd by paragraph (c), shall 
be completed as Mw)n as praaicabk but w later than the 
oompletion date currently s ~ f i e d  in km conditions or 
technical 8pecifications for 8uch facility, or the date 
determined by paragraphs (d)(l) thrwgh (d)(4) of this 
Kction, whichem is sooner, u n b  the Director of 
Nuclear Reactor Regulation determines, upon a s h d n g  
by the liansec, that there pod caw for atending such 
date and that the public health and safety b not adwnely 
affected by such catension. Ekt&onr of such date shall 
not a(cccd the data detcmimd by paragraphs (C)(l) 

through (c)(4) of thw m i o n .  

NONE 

NONE 

This subsection applies to plants l i d  to opcrate prior to January 1,1979, 
and b not applicable to new facilities. 

This subsection applicr to plants l i d  to operate prior to January 1,1979, 
and is not applicable to new facilities. 
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Table B.4. Compliance Commitment to Title 10, Part 50 of the Code of Federal Regulations, "Domestic Licensing of Production 
and Utilization Facilities," for the Design of the Advanced Neutron Source 

SECTION 
JUSTIFICATION 
AM) GUIDANCE 

50.48(d)(1) 'Ihorc fire pmtcction featurea that involve revisions of NONE This B U b s e a i o n  applies to plants lianacd to operete prior to January 1,1!V9, 
and is not applicable to m m  facilities. administrative controls, manpmver changes, and training 

shall be implemented within 4 months after the date of the 
NRC staff Fin Protection Evaluation Report accepting or 
requiring such featura. 

50.48(d)(2) 

SO.qe) 

50.49 

Thme fire protection features invoking installation of 
modifications not requiring prior approval or plant 
s h u t d m  shall be impkmented within 12 month after the 
date of the NRC staff Fire Protection Ssfety Evaluation 
Report accepting or requiring ruch features. 

Thosc fire protection features, including alternative 
shutdown capability, invoMng installation of d i f m t b m  
requiting plant shutdown shalt be implemented btfm the 
startup after the earliest of the fdtowfng events 
mmmencing 9 months or man after the date of the NRC 
staff Fire Protection Safety Emluation Report acoepting or 
requiring such features: 

days; or 

(i) The first refueling outage; 
(ii) Another planned outage that lastc for at least 60 

(iii) An unplanned outage that lasts for at least 120 days. 

Thoee fire protection featurea invohring dedicated 
s h u t d m  capability requiring new buildings and Bystems 
shall be implemented within 30 months of NRC apprwal. 
Other modifications requiring NRC appmval prior to 
installation shall be implemented within 6 months after 
NRC a p a l .  

Nuc)ear pamr plants lictnsed to operate after January 1, 
1979, ahall u m p k t c  all fire pmttction madifmtbns 
neaded to ratbfy Criterion 3 of Appendix A to this part in 
accordance with the provision5 of their licenses. 

50,48(d)(4) 

Environmental qualifkation of ekaric q u i p m a t  
important to aafety for nudear pawer plants 

NONE 

NONE 

NONE 

TOTAL 

TOTAL 

This subseafon appliea to plants licensed lo optrate prior to January 1,1979, 
and in not applicabk to new facilities. 

This sukc t ion  applies to plants licensed to operate prior to January 1,1979, 
and is not applicable to new fadlitieu. 

?hie subsation applies to plants licensed to operate prior to January 1,1979, 
and is not applicable to new faalities. 
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Table B.4. Compliance Chmrnitment to Title 10, Part 50 of the Code of Federal Regulations, "Domestic Licensing of Production 
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SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.49(a) Each holder of or each applicant for a license to operate a INTENT 
nuclear power plant nhall establish a program for 
qualifying the electric equipment defined in paragraph (b) 
of this section. 

50.49(b) 

50.49(b)( 1) 

50.49( b)(3) 

50.49(c) 

Electric equipment important to safety m r e d  by this 
&ion is: 

Safety-related electric equipment: This equipment is that 
relied upon to m a i n  functional during and following 
design basis events to ensure (i) the integrity of the 
rtaclor coolant prcsaure boundary, (ii) the capability to 
shut down the reactor and maintain it in a safe shutdown 
oondition, and (iii) the capability to p m n t  or mitigate the 
consequences of accidents that could result in potential 
offsite aposum comparable to the 10 CFR Part lOa 
guidelines. Design basis events arc defined as conditions of 
normal operation, including anticipated operational 
occurrences, design basis accidents, external events, and 
natural phenomena for which the plant must be designed 
to ensure functions (i) through (iii) of this paragraph. 

Nonsafety-dated electric equipment whose failure under 
postulated environmental conditions could pment  
satisfactory ammplishment of safety functions specified in 
subparagraphs (i) through (iii) of paragraph (b)(l) of this 
section by the safety- related equipment. 

Certain post-accident monitoring equipment. 

Requirements for (1) dynamic and seismic qualification of 
electric equipment important to safety, (2) protection of 
eleciric equipment important to safety against other 
natural phenomena and external events, and (3) 
mvironmental qualification of electric equipment 

PARTIAL 

MTAL Safety-related ckctric equipment is referred to as "class 1E" equipment in 
IEEE 323-1974. 

Design-baaii m n t s  are defined in Appendix C of the PDR 

TOTAL 

PARTIAL 

TOTAL 

Specific guidance concerning the rypes of variables to be monitored is 
pmvided in Revision 2 of Regulatory Guide 1.97, "Instrumentation for 
Light-WaterCooled Nuclear Power Plants to Aesars Plant and E n v i r ~ ~  
Conditions During and Following an Accident." 
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SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.49(c) mtinwd important to safety located in a mild environment are not 
included within the scope of this section. A mild 
environment is an mvimnment that would at no time be 
significantly more aevem than the environment that would 
occur during noma1 plant operation, including anticipated 
operational oacumm. 

SO.49(d) 

S0.49(d)( 1) 

50.49(d)(2) 

50.49(d)(3) 

50.49(e) 

The applicant or Iicxnsae &all prtpare a lint of elcctdc 
equipment important to mfety covered by this recOion. In 
addition, the applicant or liocmec shall indude the 
Information in paragraphs (dxl), (2), and (3) of this 
=tion for this electric equipment important to safety in a 
qualification File. The applicant or licensee shall keep the 
list and information in the fik cumnt and retain the file 
in auditable lam for the entire ptriod during which the 
covered item is installed in the nuclear powet piant or is 
storrd for future use to permtt verification that cach item 
of electric equipment is important to safety meets the 
rcquirtments of paragraph (i) of this section. 

nK pformance specifications under conditions aieting 
during and follawing design basis accidents. 

The voltage, frequency, bad, and other electrical 
charactehtics for which the pcrfwmamr @f& in 
accordance with paragraph (dX1) of this section can be 
ensulrd. 

The environments1 conditions, including temperature, 
pnsburc, humidity, radiation, Chemicals, and 6ubUICrgenCC 
at the location where the equipment m W  petform 85 

s p i -  in accotdaILct with paragraphs (d)(l) and (2) of 
this mion. 

The clatric equipment qualification program must include 
and bt bascd on the following: 

(1) Temperatun and p u n .  Ihe cimedepmdent 
temperature and pressure at the location of the ekctric 

TOTAL 

TOTAL 

TOTAL 

TOTAL 

TOTAL 
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SECT'ION 
COMPLIANCE 
COMMITMENT 

JWSTIF'ICATION 
AND GUIDANCE 

S0.49(e) 
continued 

equipmmt important to safety must be established for the 
most scvctz design baJi accident during or following 
which thia equipment is required to remain functional. 

(2) Humidity. Humidity during deign basis accidents 
must be consided. 

(3) Chemical effects. The compi t ion  of chemicals used 
must be at l a s t  as men as that resulting from the m a t  
limiting mode of plant operation (e.g., containment spay, 
emergency mn amling, or recirculation from containment 
sump). If the composition of the chemical spray can be 
affected by equipment malfunctions, the most revcrr 
chemical spray environment that results h m  a ningle 
failw in the spray system must be assumed. 

(4) Radiation. The radiation environment must be based 
on the type of radiation, the total dost expected during 
normal operation m r  the installed life of the equipment, 
and the radiation environment associated with the most 
smft design basii accident during or following which the 
equipment is required to remain functional, including the 
radiation resulting from recirculating fluids for equipment 
b a t e d  near the recirculating lines and including dwe-rate 
effects. 

(5 )  Aging. Equipment qualified by test must be 
preconditioned ty natural or artificial (amlerated) aging 
to its end-of- installed life condition. Consideration must 
be given to all significant typcs of degradation which can 
have an effect on the functional capability of the 
equipment. If preconditioning to an end-of-instalkd life 
condition is not practicabk, the equipment may be 
preconditioned to a shorter designated fife. The equipment 
must be ~placcd or refurbished at the end of thb 
designated life unless ongoing qualifkation demonstnrtca 
that the item haa additional life 
(6) Submergence (if subject to being submerged). 
(7) Synergistic effects. Synergistic effects must be 

considend when t h e  effects a r t  believed to havc a 
nignifimnt deet on equipment performance. 
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SECTlON 
COMPLIANCE 
COMMITMENT 

JUSTIFTCATION 
AND GUIDANCE 

50.49(e) continued (8) Margins. Margins must be applied to account for 
unquantifikd uncertainty, such an the effects of production 
variations and inaccuracies in teat instruments. These 
margins are in addition to any consetvatisms applied 
during the derivation of h l  environmental conditions of 
the equipment unless there mnravatisma can be 
quan t i fd  and Shawn to contain appropriate margins. 

50.49(1) 

50.4963) 

Each item of electric equipment important to safety must 
be qualified by one of the follming methoda: 

(1) Tkating an identical item of equipment undcr 
identicat conditions or under similar conditions with a 
supporting analysis to lharv that the quipment to be 
qualified b acaptabie. 
(2) Testing a similar item of equipment with a supporting 

analysis to shaw that the equipment to be qualified is 
amptable. 

(3) Experiena with identical or similar equipment under 
dmilar amditions with a s u w i n g  anatysis to show that 
the equipment to be qua l i fd  ia rmcptabb. 

(4) Analysis in combination with partial type test data 
that supports the analytical assumptions and conclusions. 

Each holder of an operating license issued prior to 
February 22, 1983, shall, by May 20, 1983, identify the 
electric equipment important to aafety within the acqu of 
chis section already qua l i fd  and submit a schedule for 
either the quatifieation to the pmvisiona of this x%tion or 
for the repfacement of the remaining electric equipment 
important to safety within the ECOPC of this section. TMs 
scheduk must establish a goal of final environmental 
qualifkation of the electric equipment within the scope of 
thk secth by the end of the wmnd duct ing outage after 
March 31,1982 or by March 31,1985, whichever is artier. 
The Dircctot of the Wl of Nuclear Reactor Regulation 
may grant requests for aaCadoru, of thb deadline to a date 
no later than November 30, 1985, for 8paCifs of 
equipment if t h s e  roquas~ arc filcd on a timely basls and 

TOTAL 

NONE 50.49(g) applies to plants IiCtneCd to operate prior to February 22,1983. 
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SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.49(g) continual demonstrate good cause for the extension, such as 
ppocunmmt kad time, lest complications, and installation 
probkms. In exceptional cases, the Commission itself may 
consider and grant atensions bcyond November 30, 1985, 
for ampletion of environmental qualification. 
The schedule in this paragraph supersedes the June 30, 
1982, deadline, or any other previously imposed date, for 
environmental qualification of electric equipment 
ammined in certain nuclear p w c r  operating licenses. 

50.49( h) 

50.49(i) 

Each liansc shall notify the Commission as spsified in 
50.4 of any significant equipment qualification problem 
that may q u i t e  atension of the completion date 
prr*vidal in accordance with paragraph (g> of this mion 
within 60 days of its dirrovery. 

Applicants for operating licenses granted after February 
22, 1983, but prior to Navember 30, 1985, shall perform 
an analysis to ensure that the plant can be safely operated 
pending completion of equipment qualification required by 
this section. This analysis must be submitted, as specified 
in 5 50.4, for consideration prior to the granting of an 
operating license and must include, where appropriate, 
consideration of: 

(1) Accomplishing the safety function by some 
designated alternative equipment if the principal 
equipment has not been demonstrated to bc fulty qualified. 

(2) The validity of partial t a t  data in support of the 
original qualification. 

(3) Limited use of administrative controki over 
equipment that has not been demonstrated to be fulty 
qualifd. 

(4) Completion of the safely function prior to cxpo~upe 
to the accident environment multing from a design basis 
m n t  and ensuring that the subsequent failure of the 
equipment docs not degrade any safety function or mislead 
the operator. 

N/A-L 

NONE 

The licensing requiments giwn in this section of 10 CFR 50 do not pmvide 
any deign requircmeats, only requirements for dealing with the licensing 
agency (i.e., the Nudear Regulatory Cornmission). 

This subsection applies to plants licensed to operate prior to November 30, 
1985, and is not applicable to new facilities. 
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Production 

SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.49(i) mntinued (5) No @ifcant degradation of my aafety function or 
miskading information to the -tor M a m u l t  of 
failure of equipment under the accident cmrironmmt 
tcaulting from II design baaicl event. 

50.49(/) 

50.49@) 

50.49(1) 

A ncord of the qualifkation, including documentation in 
paragraph (d) of this s ~ a h ,  must be maintained in an 
auditable form for the entire period during which the 
covered item is installed in the nucfurr power piant or is 
at& for future \(se to permit verffication that each item 
of ekcttic equipment important to safety amred by thir 
section: 

(1) Is q u a l i f i  for its application; and 
(2) Meets its specified performance reguirements when It 

b sut$eaed to the conditions predicted to be present when 
it must perform its safety function up to the end of its 
qua l i fd  life. 

Applicants for and holden of operating licenses ate not 
required to q u a l i f y  electric equipment important to 
safety in accordance with the pmVisions of this section if 
the Commission has previously reguired qualifmtion of 
that equipment in aocofdanct with "Guidelines for 
Evaluating Environmental Qualification of Class 1E 
Electrical Equipment in Operating Reactors," Navembcr 
1979 (DOR Guidelines), or NUREG-0588 (For Contment 
version), "Interim Staff Position on Emironmental 
Qualification of Safety-Related Elcctricsl Equipment." 

Replacement equipment must be q u a l i f i  in Mmrdallc~ 
with the prmisionr of thb ractiOn u n b  there arc tound 
reasons to the m t t a t y .  

TOTAL 

NIA-L 

TOTAL 

The limndng requfnments given in this section of 10 CFR 50 do not pmvide 
any design requinments, only requirements for dealing with the liocnsing 
agency (Le., the Nuctear Regulatory Commission). 
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SECTION 
COMPLIANCE 

rnw COMMITMENT 
JUSTIFICATION 
AND GUIDANCE 

50.50 lssuana of lianscs and construction permits 

50.51 Duration of lianse, renewal 

50.52 

50.53 

50.54 

50.55 

50.5% 

Combining licenses 

Jurisdictional limitations 

Conditions of lianscs 

Conditions of construction permits 

codes and standards. Each operating license for a boiling 
or presrurizcd water-cooled nuclear power facility shall be 
subject to the conditionr in paragraph (g) of this section 
and each construction permit for a utilization facility shall 
be subject to the foilawing conditions in addition to thape 
specified in # 50.55. 

50.55a(a)( 1) Structurw, systems, and components shall be designed, 
fabricaid, erected, constructed, tested, and inspected to 
quality standards cornrncnaurate with the importance of 
the safety function to be @ormed. 

50.55a(a)(2) Syaiems and components of boiling and prtasurizcd 
watercooled nuckar p"er mctm must meet the 
requirement5 of the ASME Boiler and Pressure Vcsacl 
Code specified in paragrapha (b), (c), (d), (e), and (9) of 

NIA-L The liansing requirements given in this section of 10 CFR 50 do not pmVidc 
any daign requirements, only requirements for dealing with the licensing 
agency (i.c.* the Nudear Regulatory Commission). 

NIA-L 

NiA-L The licensing requirements given in this section of 10 CFR 50 do not provide 
any design requirements, only requirements for dealing with the lioensing 
agency (ix., the Nuclear Regulatory Commission). 

The licensing requirements given in this m i o n  of 10 CFR 50 do not prwide 
sny daign requirements. only q u k m e n t s  for dealing with the licensing 
agency (i.e., the Nudear Regulatoty Commission). 

N/A-L 

TOTAL 

The liansing requirement5 given in this m i o n  of 10 CFR 50 do not pmvide 
any design requirements, only requircmentm for dealing with the liansing 
agency (Le., the Nuclear Regulatory Commission). 

To be determined. 

To be determined. 
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SECIlON 
COMPLIANCE 
COMMITMENT 

msmaTroN 
AND GUIDANCE 

SO.SSa(a)(Z) 
continued 

thin &aim. Protection systems of nuclear pawer mctm 
of all typm must meet the requirements specified in 
parsgraph (h) of thi8 ncction. 

Proposal altcmativea IO the nquiremtntn of pmgmphn 
(e), (d), (e), (g), and (h) of thir section or portions t h m o l  
may be used when authorized by the Director of the 
Offkc ol Nuclear Reactor Regulation. ' he  appkant must 
demonstrate that (i) the ppooed stternathna would 
provide an ratptsbk kvel of quality and mfety, or (ii) 
awpliancc with the specified nquirementa of thin section 
would mul t  in hardship or unusual dif€kultles without 8 

compcnnating lnarasc in the kvel of quality and safety. 

50.5Sa(a)(3) 

50.55a( b) 

SO.SSa(b)(Z) 

The ASME Boikr and Presnurc Veasel Code, which in 
refm& in tb fdlowing pragmphn, tlvlb) approved for 
incwpwation by reference by the Dimtor of the Federal 
Regbter on January 1, 1981. A notice of any changes 
made to the materia1 incorporated by nfercncc will be 
puMished in the F E D E W  REGISTER. copicc of the 
ASME Boiler and Presnun: Vesstf Code may be purchased 
from the Arne.rican Society of Mechanical Engineers, 
United Engineering Center, 345 East 47th St., New York, 
NY 10017. It in 8 b  m i l a b k  for inspection at the Nuclear 
Regulatory Cammission's PuMic Document Room, 2120 L 
Street NW., Washington, D.C. 

As used in thin section, referenas to Sst ion I11 of tht 
AsMB Boiler and Pressure VesA Cnde refer lo section 
111, Division 1, and include editions thtwgh the 1983 
Edition and Addenda through the Winter 1985 Addenda, 
and the 1986 Edition. 

An ueed in this section, rtfermocs to Scaion XI of the 
ASME Boikr and Prcssurc Vcssel Code refer to Section 
XI, Divinim 1, and include editions through the 1983 
Edition and Addenda through the Winter 1985 Addenda, 
and the 1986 Edition, subject to the f o l l d n g  limitations 
and modifications: 
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SECTION 
COMPLIANCE 
COMMI'IMENT 

JUSTIFICATION 
AND GUIDANCE 

Limitations on specific editions and addenda. When w r m  
applying the 1974 Edition, only the addenda through the 
Summer 1975 Addenda may be used. When applying the 
1977 Edition, all of the addenda through the Summer 1978 
Addenda must also be used. Addenda and editions 
subsequent to the Summer 1978 Addenda, that are 
inmrporated by reference in paragraph (b)(2) of this 
e i o n  are not affected by t h e  limitations. 

50JSs(b)(2)( ii) Pressure-retaining w e b  in ASME Cde Class 1 piping mw= 
(applies to Tabk IWB-2500 and IWB-2500-1 and Category 
B-J). If the facility's application for  a construction permit 
was docketed prior to July 1, 1978, the extent of 
aamination for Code Class 1 p i p  welds may be 
determined by the requirements of Table IWB-2500 and 
Table IWB-2600 Catgory B-J of Section XI of the ASME 
W e  in the 1974 Edition and addenda through the 
Summer 1975 Addenda or other requirements the 
Commission may adopt. 

5O.SSa(b)(Z)(iii) Steam generator tubing (modifies Article IWB-2000). If [TBDP, 
the technical specifications of a nuclear power plant 
include sunneillance requirements for steam generators 
different than thosc in Article IWB-#)o, the insmice 
inspection program for steam generator tubing shall be 
governed by the requirements in the technical 
specifica tions. 

5055a(b)(2)(iv) Pressure-retaining welds in ASME Code Class 2 piping PDF- '  
(applies to Tables IWC-2520 or IWC-2520-1, Category 
C-F). 

Apppr i a t e  Code Class 2 pipe welds in Residual Heat 50.55a(b)(2)(iv)(A) WWfl 
Removal Systems, Emergency Core Cooling System and 
Containment Heat Removal Systems, shall be examined. 
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SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.55a(bX2)(iw)(A) 
continued 

5055a(c) 

5055ajc#l) 

When applying editions and addenda up to the 1983 
Edition through the Summer 1983 Addenda of section XI 
of the ASME Code, the atent of examination for these 
sy~kms shall be detmnined by the requirements of 
paragraph I W C  1220, Table IWC-2520 Category C-F and 
C-a, and paragraph I W G  2411 in the 1974 Edition and 
Add& thmugh the Summer 1975 Addenda. 

For a nuclear pomr plant whow application for a m P m  
constsuction permit waa docketed ptior to July 1, 1978, 
when applying editions and addc~da up to the 1983 
Edition through the Sumer 1983 Addenda of Seaion XI 
of the ASME Code, the a t e n t  of examination for Code 
Class 2 pipe welds may be determined by the nquinments 

and CG and paragraph IWC-2411 in the 1974 Edition and 
Addenda through the Summer 1975 Addenda of Section 
Xt of the ASME Code or other requirements the 
Commission may adopt. 

of p m p p h  IWC-1220, Tabk tWC-25m Category C-F 

Evaluation pmcedures and eoaptana criteria for W P "  
austenitic piping (applies to IWB-3640). When apptying 
the Winter 1983 Addenda and Winter 1984 Addenda, the 
rules of paragraph IWB- 3640 may be lused for all 
applicetions permitted in that paragraph, except those 
associated with submqed BCC welds (SAW) or ahidded 
metal apc welds (SMAW). For SAW M SMAW, use 
paragraph iWI33640, as modified by the Winter 1985 
Addenda. 

USAS and ASME code addenda kd prim to the Wintm 1817 A&iiaida 
are mnsidered to be "in effect" or "effcctivc" six months after their date of 
huance and after they are incwpKated by r e f m  in p a r a p p h  (b) of this 
section. Addenda to the ASME code issued after the Summer 1977 Addenda 
are cwsidd  to be &eu" or "effective" after the date of publication of 
the addenb  and a h a  they arc incorporated by nfetcnce in paragraph (b) 
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SECTION 
COMPLIANCE 
COMMITMENT 

JUSTILlCATION 
AND GUIDANCE 

5055a(c)(l) 
continued 

Components which arc connected to the reactor coolant 
system and are part of the reactor coolant ptrssure 
boundary as defined in f 50.2 need not meet the 
mquircmenls of paragraph (c)(l) of this aaction, Pmvided: 

(i) In the event of postulated failure of the component 
during normal reactor Operation, the reactor can be shut 
down and cooled down in an orderly manner, assuming 
makeup is provided by the reactor coolant makeup system; 

(ii) The component is or can be isolated from the reactor 
coolant Jystem by two valves in serica (both closed, both 
open, or one closed and the other open). Each open valve 
must be capable of automatic actuation and, assuming the 
other valve is open, its closurc time must be such that, in 
the went of postulated failure of the component during 
normal reactor operation, each vahre m a i n s  operable and 
the reactor can bc shut down and cooled down in an 
orderly manner, assuming makeup is provided by the 
reactor coolant makeup system only. 

The Code Edition, Addenda, and optional Code Cases to 
be applied to components of the reactor arolant prrssun 
boundary must be determined by the p&iOM of 
paragraph NCA-1140, Subsection NCA of Section 111 of 
the ASME Boiler and Pnssure Vessel We,  but (i) the 
edition and addenda applied to a component must be 
thasc which arc incorporated by reference in pamgmph 
(bxl)  of thb &ion, (ii) the ASME Code p&iona 

Or 

of this section. 

For ASME Code Editions and Addenda h u e d  prior to the Winter 1977 
Addenda, the Code Edition and Addenda applicable to the component is 
governed by the order or contract date for the component, not the contract 
date for the nuclear enngy system. For the Winter 1977 Addenda and 
subsequent editions and addenda, the method for determining the applicable 
code editions and addenda is contained in Paragraph NCA 1140 of Section 
111 of the ASME Code. 

ASME Code cased that haw been determined suitable for use by the 
Commission rtaff arc listed in NRC Regulatory Guide 1.84, "Design and 
Code Case Acceptability--ASME Section 111 Division 1; NRC Regulatory 
Guide 1.85, "Materials W e  Case Acceptability-ASME Section I11 Division 
1"; and NRC Regulatory Guide 1.147, " I d =  Inspaction Code Case 
Acceptability-ASME Section XI Division 1." The use of other code CBMI~ 
may be authorized by the D i m o r  of the Officc of Nuclear Reactor 
Regulation upon q u a t  pursuant to Sa 5055a(a)(3). 
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SECTION 
COMPLIANCE 
COMMITMENT 

JUSTILlCATiON 
AND GUIDANCE 

50.55a(c)(3) 
m t i n r # d  

applied to the pressure vaset may be datcd no earlier than 
the Summer 1972 Addenda of the 1971 edition, (iii) the 
ASME code Pmviaioar, applied to piping, pumps, and 
valves may be dated no earlier than the Win= 1972 
Addenda of the 1971 edition, and (iv) ASME Code Casea 
mmt haw been determined suitable for ult by the NRC. 

50.55a(d) 

M.Sfa(d)(l) 

5055a(e) 

For a nuclear power plant whose construction permit w a ~  
idlutd priar to May 14,1984 the applibk codt Edition 
and Addenda for a component of the reactor coolant 
pressure boundary continue to be that Code Edition and 
Addenda that were required by commission repiations 
for such component at the time of issuance of the 
construction permit. 

Quality Group B components. 

For a nuclear power plant whoac application for a 
construction pennit is docketed after May 14, 1984 
mrnpooents classified Quality Cimp E 9 must m e t  the 
requitements for Clssa 2 Compormta in Section 111 of the 
ASME Boiler and Pressure V-I code. 

'Ihe code edition, Addenda, and optional Code Cases to 
be applied to the systems and amponenu Mentifii in 
paragraph (d)(l) of this section must be determined by the 
r u b  of paragraph NCA-1140, Subsection NCA of Section 
Ill of the ASME Boiler V W  and P~l l su r t  eode, but (i) 
the edition and addenda must be cathoae which a n  
incorporated by reference in paragraph (b)(l) of this 
section, (if) the ASME Code pwisiona applied to the 
cgatems and components may be dated no earlier than the 
1980 Edition, and (iii) the ASME Code Casea muat hevc 
been determined suitsbk for me by the N R C  

Quality Group C components. 

m r -  

ASME Code awn that have been determimd witable for use by the 
Commission staff arc listed in NRC Regulatory Ouide 1.84, "Design and 
Code Caw AcoeptaMiity-ASME Section I11 D W i n  1"; NRC Regulatory 
Guide 1.85, "Materials Code Case Acccptability-ASMEstdion 111 Divisioa 
1"; and NRC Regu la tq  Guide 1.147, " I d  inspbdioa Code Case 
hptability--ASMB Sectii XI Division 1." The UIK of other codc casea 
may be authorized by the Director of the Off ia  of Nuclear Reactor 
Regulation upon rcqucacat pursuant to Sec. MOJSa(aX3). 
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SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

5055a(e)(l) For a nuclear power plant whoee application for a 
construction permit is docketed after May 14, 1984 
components classified Quality Gmup must meet the 
requirements for Class 3 components in Section 111 of the 
ASME Boiler and Pressure Vessel M e .  

The Code Edition, Addenda, and optional Code ckses to 
be applied to the systems and annponents identified in 
paragraph (e)(l) of this =tion must be determined by the 
rules of paragraph NCA-1140,suWion NCA of Section 
III of the ASME Boiler and Pressure Vase1 Code, but (i) 
the edition and addenda must be those which arc 
incorporated by r c f m a  in paragraph (b)(l) of this 
section, (ii) the ASME Code provisions applied to the 
systems and components may be dated no earlier than the 
1980 Edition, and (iii) the ASME Code Cases must have 
been determined suitable for usc by the N R C  

(Reserved] 

Insmice inspection requirements. 

For a boiling or prssurized watercooled nuclear power 
facility whose construction permit was issued prior to 
January 1, 1971, components (including supports) shall 
meet the requirements of paragraphs (g) (4) and (5 )  of 
this section to the txtent practical. Components which are 
part of the reactor molant pt-essurc boundary and their 
supports shall meet the nquircwnts applicable to 
components which arc classified as ASME Code Clam 1. 
Other safety-related pnssure vcsacls, piping, p u m p  and 
v a b  shall meet the requimnents applicable to 
components which are classifd as ASME Code Class 2 or 
aass 3. 

included in the safety analysis reports pursuant to 0 5034(a) and 0 5O.w) 
may be found in Regulatory Guide 1.26, "Quality Grwp  Classifications and 
Standards for Water-, Steam-, and Radiological-Waste-Conreining 
Components of Nuclear Power Plants: and in Section 3.22 of 
NUREG-0800, "Standard Review Plan for Review of Safety Anatysii Reporta 
for Nuclear Pclwtr Plants." 

ASME Code cascj that havc been determined suitable for usc by the 
Commission staff arc listed in NRC Regulatory Guide 1.84, "Dtsign and 
Code Case eptabi l i ty-ASME Scab I11 Division 1: NRC Regulatory 
Guide 1.85, 'Materials Code Casc Acaptability-ASME Section 111 Division 
I"; and NRC Regulatory Guide 1.147, "Insetvia Inspection Code Case 
Acceptability--ASME Section XI Division 1." The use of other d e  casea 
may be authorized by the D i m o r  of the O f t k  of Nuclear Reactor 
Regulation upon request pursuant do Sec 50.55a(a)(3). 



B.4-85 

Table B.4. Compliance Commitment to Title 10, Part 50 of the Code of Federal Regulations, "Domestic Licensing of Production 
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SECTION 
COMPLIANCE 

lTmmExT COMMITMENT 
JUSTIFICATION 
AND GUIDANCE 

3JJ5a(;LX2) For a boiling or pt'edcorized wateraokd nuclear pcmx my 
facility rvtrae consttuction pennit was issued on or alter 
Januay 1, 1971, but before July 1, 1974, mmpomnts 
(induding supports) which are cladfikd M ASME Code 
Cka 1 and Class 28hatl be designed and be pmvldedwith 
acccg to enable the perfofmana of (i) ineetvice 
ammination of such components (including uuupporcr) and 
(ii) tests for operational nadineaa of p u m p  and v a k ,  
md $hall mcet the pnstrria aamination requirements act 
forth in editions of Wion Xf of the ASMa Boiler and 
Prrarwle Vmad code and Addenda6 in cflca 6 months 
prior to the date of h u a n a  of the ams~nrction parnit. 
Tt#: camponcntd (including 8UppMls) may m a t  the 
requiremen@ ee~ forth in mbqucnt e d i t h  of this code 
and addenda whiih ate incorporated by rcferrnce in 
pragraph (b) of thk soction, 8UbjtCr to the limitutiona and 
modifimtioirs lbted therein. 

50.5Sa(g)(3) For a boiling or pressurized watercooled nuclear  paw^ 
facility whose mnstntction parnit WM issued on or after 
July 1,1974 

Oompomntn whiih are clasdfied as ASME Code Class 1 
shall be designed and be provided with access to enable 
the performance of insewice examination of 8uch 
componeats and shall meet the preacniCe armination 
rcquircmcnia net forth in Section XI of editions of the 
ASME Boiler and Pressure V d  code and Addenda 
applied to the construction of the particular amponeat. 

SO.SSa(g)(3)(i) 

SO.SSa(gX3Xii) Componentr which are classifled aa ASME code Ctass 2 
and CldlM 3 and rupports for compmmia whiih ire 
dassified as ASME Code Clkss 1, Clam 2, and Clm 3 
rhaU be deslgncd and be pmvided with a a x s  to enable 
the performance of i&a asmination of such 
compwmu end rhall mat  the preSmia ammination 
requirements rt( forth in Scc~ion XI of editfonr of the 

ASME Code case$ that havt been determined nuitable for use the 
Cwrmispion utaff ~ IC  Wed in NRC Regulatory Guide 1.84, "Dedgn and 
Code Case Acceptability-ASME scafon 111 Division 1"; NRC Regulatory 
Guide 1.85, "Materials code Case AcccptabiIity--ASME Seaion 111 Divisiin 
1"; and NRC Regulatory Guide 1.147, "Inmvke Inapmtion Code clw 
A&xptability--ASME Seaion XI Division 1." The use of other code cases 
may be authorized by the D i  of the opfta of Nuckar Reactor 
Regulation upon q u a t  punuant to Sec. 50.55a(aX3). 

ASME Codc cma that km becn deccrminal nuitabk for uac by the 
Commission wff am W in HRC Regulatory Guide l.M, W g n  a b  
W e  Caae Aaqtability-ASME Section 111 W i o n  1"; NRC Rcgutatory 
ffuidc 1.85, "Mataials code Case Acaptabitity--ASME Seaion I11 Divisiin 
1"; and NRC Regulatory ctuide 1.147, "Inuuvice Inspeclion W e  Csse 
rrcaptability-ASMH sedion xf DMsion 1." The udt d other mde cmcn 
may be authorized by tbe Diraaor of the offra of Nucfear Reactor 



B.486 
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SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.55a(g)(3)(ii) 
continued 

ASME Boiler and Pressure Vesael Code and Addenda 
applied to the mnstruction of the particular component. 

50.55a(g)(3)(iii) Pump and valves which arc classifd as ASME Code 
Class 1 shall be designed and be pmVided with a a x s  to 
mabk  the performance of inservice testing of the pumps 
and v a k  for assessing operational readiness set forth in 
Section XI of editions of the ASME Boiler and Pressure 
Vessel Code and Addenda applied to the amtruction of 
the particular pump or valve or the Summer 1973 
Addenda, whichem is later. 

Pump and valves which are clessified aa ASME Code 
Clas 2 and Class 3 shall be designed and be prwided with 
accws to enable the petfomance of i & a  testing of 
the pumps and valves for w i n g  operational readiness 
set forth in Section XI of editions of the Boiler and 
Pressure Vesscl Code and Addenda applied to the 
construction of the particular pump or valve or the 
Summer 1973 Addenda, whichever h later. 

All components (including supports) may m e t  the 
requirements set forth in subsbquenl editions of coda and 
addenda or portions thereof which are ~ncorporattd by 
r e f m a  in paragraph (b) of this section, subject to the 
limitations and modifications listed t h i n .  

Throughout the service life of a boiling or pressurized 
watercooled nuclear power facility, components (including 
suppo~=I~) which arc classified aa ASME Code Class 1, 
Class 2 and Class 3 shall m e t  the qu i rnaen t s ,  a q t  
design and a a x s  p&ionn and prmiCt examination 
requirements, s t t  forth in Scction XI of editions of the 
ASME Boiler and Pressure Veswl code and Addenda that 
bccome effective subsequent to editions specified in 
paragraphs (g)(2) and (g)(3) of thb sat ion and are 
incorporated by refmnce in parsgaph (b) of this -tion, 
to the extent ptactical within the limitations of design, 

rnP 

W P "  

Regulation upon request pursuant to Sec 5055a(a)(3). 

ASME Code cases that have been determined suitabk for use by the 
Commission staff are listed in NRC Regulatory Guide 1.84, "Design and 
Code Case Acceptability-ASME sation 111 Division 1"; NRC Regulatory 
Guide 1.85, "Materials code Casc Acaptability--ASME Section I11 Division 
1"; and NRC Regulatory Guide 1.147, "Insemice Inspection code Case 
Aa?eptability--ASME Section XI Division 1." The use of otha code cases 
may be authorized by the Director of the Office of Nudear Reactor 
Regulation upon request punuant to Sec 50.55a(a)(3). 

ASME Code casa that haw been determined suitabk for uoe by the 
Commission staff arc bted in NRC Regulatory Guide 1.84, "Dcsip and 
Code Case Acceptability--ASME Seaion I11 Division 17 NRC Regulatory 
Guide 1.85, "Materials code Case Amptability--ASME Section 111 Division 
1"; and NRC Regulatoy Guide 1.147, "Inscrvice Inspection code Case 
Acoeptability--ASME Section XI Division 1." The use of other Code cased 
may be authorized by the Director of the Office of Nuclear Reactor 
Regulation upon request pursuant to Sec SOS5a(a)(3). 
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SECTION 
NSTIFICATION 
AND GUIDANCE 

5055a(g)(4)(i) Inaervia cxaminatkm of mponcnts, insrrvict testa to 

function ir nquirtd for rafety, and system p u r e  tests, 
conducted during the initial l#)-monfh i n s p i o n  intimal 
shall comply with the quirc!ncnta in the lateat edition 
and addenda of the codc incorpomtcd by referem in 
paragraph (b) of thb wcti0n 011 the date 12 months prior 
to the date of buaaae of the operating l i i ,  subject to 
the limitations and sralificauonr listed in patasraph (b) of 
this section. 

d f y  opcrSt-1 rI&inaU of pump and wives whore 

50.55a(g)(4)(ii) Inrmvioe uaminatfoar d mponmta, hemice testa to 
verify operstional nedieess of p u m p  and vahm wha# 
fundon  is required for MfUy, and qstem pre~ur t  test%, 
conducted during ruccaurivc l a -mon th  inspection 
intervals shall annpmY with the nquiremmtn of the latest 
edition Snd addenda of the Code hmrporated by 
nfclmce in paragraph (b) of this 8ection 12 months paOr 
to the start of the lB-month ingKctiOn intenal, subject to 
the limitations and modit lath  listed in porngraph (b) of 
thia section. 

SO,SSa(g)(4)(iii) [RGccmd] 

NOJSa(g)(4)(iv) insnvicc aaminationr of compol#nts, tests of pump and 
va- and syrtem pcw8un teats, may wet the 
rc!quirements set forth in rubwqucnt editionr and addenda 
that arc incorporated by rcfrrena in p r n p p h  (b) of thb 
section, iubject to the l i m i t a t h  an8 modiGcations Ustcd 

Commission appmval. P d h  of editions or add& may 

resptdiveedithoradddaaremet. 

in pragsph @) d &his sCc.3k.m' and subject m 

be ueed pmvidai that all rdstcd rcquiinmntr of the 
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SECI'ION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.55a(g)(5)(i) The inservice inspection program for a toiling or mru 
pressurized watercookd nuclear power facility shall be 
mised by the licensee, as necessary, to meet the 
rcqukemcntn of paragraph (g)(4) of this section. 

If a rnmerl instrvicc inspection p q m m  for a facility 
conflicts with the tahnical specification for the facility, the 
license shall apply to the Commission for amendment of 
the tahnical spbcifications to conform the tahnical 
specifmtioa to the miwd program. This application shall 
be submitted at leaat 6 months bcfon the start of the 
period during which the provisions become applicable as 
determined by paragraph (g)(4) of this section. 

50.55a(g)(S)(iii) If the liirwee has determined that conformance with 
-in code requirements is impractical for his facility, the 
licensee shall noti$ the Commission and submit 
information to support his determinations. 

W h e ~  an aamination or test q u i n m c n t  by the d e  or 
addenda is determined to be impractical by the licensee 
and is not included in the &sed inscrvice inspection 
program as permitted by p r a p i p h  (g)(4) of this aection, 
the basis for this determination shall be demonstrated to 
the satisfaction of the Commission not later than 12 
months after the expiration of the initial 120-month period 
of o p t i o n  from start of facility commercial opnation 
and cach subsequent 120-month period of o p t i o n  
during which the examination or test is determined to be 
impractical. 

The Commission will mluate determinations under 
paragraph (g)(5) of thb saction that code rrquirrments arc 
impractical. The Commission may grant su& relief and 
may i m p  such alternative requirements as it determines 
is authorized by law and will not endanger life or property 
or the m m o n  defeme and nceurity and is othetWire in 
the public interest giving due considantion to the burden 
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Table B.4. Compliance Commitment to Title 10, Part 50 of the Code of Federal Regulations, "Domestic Licensing of Production 
and Utilization Facilities," for the Design of the Advanced Neutron Source 

SECTION 
COMPLIANCE 

TInwmxT COMMITMENT 
JUSTIFICATION 
AND GUIDANCE 

50.55a(g)(a)(i) 
cwtlmued 

5055a(g)(6)@) 

upan the licensee that could xwu# if the nquinmmts 
BWC imposed on the Wlity. 

The Commits i  may quire the l i m s e c  to follow an 
augmented insmice inspection program for cystems and 
components €or w h i  the Coamidon deeuts that sdded 
~ s l u r a m x  of structural rcliibility in necessary. 

50.55+) 

5056 

5057 

50.58 

Pmtcction systems. Fa c o n r t d  ptwits bawd after 
Januay 1, 1971, prattction rhall mat the 
requirements set forth in aEiti0ns or &ions of the 
Institute of Electrical and Ekctroaia Enginecrs Standard: 
"Criteria for Protection system for Nuclear P w r  
Generating Stations," (IEEE-279) in effect on the formal 
docket date of the application for a MnlllzUcliMI permit. 
Pmtcction systems may meet the nquinmmls set forth in 
subeoqucnt editions or wl&ona of IEEE-279 which 
bcarme effective. 

com*sion of construction permit io license; or 
amendment of l imut .  

Issuance of opcrsting lio*rse 

Hearing and report of the Advisory Committee on 
Reactor Safeguards 

Changes, tam and experiments. 

The holder of a liceme authorizing operation of a 
poduction or utilization facility may (I) make changes in 
the facility as described in the rafety analpis report, (ii) 
make c h g a  in the pfodunr as dgaibaf in u# safety 
analyaia report, and (iii) condpct testa or aperimenu not 

NtA-L 

NIA-L 

N/A-L 

NIA-L 

For purposes of Ihi qulatioa, the propwed EEE 279 baame "in cfftct" 
on August 30, IWS, and the ttvbcd brue EEE 279-1971 baame "in effect" 
on June 3,1971. 

where an application for a amtructios p i t  Is submitted in four prt~ 
pursuant to the pmvisiona of 8 2101(a-1) and Subpmrt F of Part 2 of thh 
chapter, "the formst docket date of the apprication for a construction permit" 
for purpo~s of this eectiOn ahall be the date d dockcling of the infomation 
required by 0 2lOl(a-1) (2) ot (3), w i k h m r  i~ later. 

The licensing requirements given in t h s  Kction of IO CFR 50 do not pmvide 
any deaign requirements, onty nquircments for dealing with the l h i n g  
agmcy (is., the Nuclatr Regulatory CmnmiSion). 

The licensing requirements given in this rcctioa of 10 CFR 50 do not pmvidc 
any design requiremen&, only nquinments for dealing with the l h i n g  
agency (i.t., the Nuclear Rqulatoty Commission). 

The l i m i n g  rcquirewntl, given in thi rcctioa of IO CFR 50 do not prwide 
any design requirements, only nquinnrmts for dealing with the l i d n g  
agency (Le., the NwkM R e g u l a t v  C.ommissi). 

Thc lictnsing requirrments &en in thin rsctioa of 10 CFR 50 do not pwMe 
any design requirements, only nquircments for dealing with ule Ilcendng 
agency (Le., the Nudear Regulatoxy Commissi). 
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SEGllON 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

5059(a)(l) 
continued 

dcaaibcd in the safety anatpii report, without prior 
Commission applwal, unless the proposed change, t a t  or 
apcnment involves a change in the technical specifications 
incorporated in the l i ans t  or an unmiewed safety 
question. 

50.59(b)(l) 

A propo6cd change, test, or apcriment shall be damed  to 
involve an unmiewed safety question (i) if the probability 
of occllnrnce or the conacquenca of an accident or 
malfunction of equipment important to safety previously 
evaluated in the safety analysis Fcport may be in- or 
(ii) if a pasribility for an accident oc malfunction of a 
different type than any evaluated prwiously in the safety 
analysia report may be created, or (iii) if the margin of 
safety as defined in the basi for any technical specification 
is reduced. 

The licensee shall maintain lffords of changes in the 
facility and of changca in p roadurn  made pursuant to this 
section, to the extent that such changes constitute changes 
in the facility a8 dcsCribcd in the safety analysis report or 
constitute changes in procuium a8 described in the safety 
analysis report. The l icemu shall atso maintain records of 
toils and apcriments camed out pursuant to paragraph 
(a) of this section. These records shall include a written 
safety evaluation which provides the bases for the 
determination that the change, test or experiment docs not 
involve an unrcviewed safety question. The licensee shall 
furnish to the appropriate NRC Regional OIficc s h m a  in 
Appendix D of Part 20 of this chapter with a copy to the 
Director of lnapcctioa and Enforcement, U.S. Nuckar 
Regulatory Cornmksiion, Washington, D.C 20555, annually 
or at such shorter intervats may be specifid in the 
license, a report containing a brief d d p t i o n  of such 
changes, testa, and apcrimmq including a summary of 
the rafety evaluation of each. Any report submitted by a 
liansee pursuant to this p r a p p h  will be made a part of 
the public record of the licmsing proceeding. In addition 

TOTAL 

TOTAL 
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SECTION 
COMPLIANCE 

lTKEmxT COMMITMENT 
JUSTfFTCATION 
AND OUlDANCE 

50*49(b)(l) 
matinued 

to a rig& otiginal, 39 Copsa of each nport of changes in 
a facility of the type daaibcd in S 50.21@) or S 50.22 or 
a testing facility, and 12 oopia of esch report of changes 
in any other facility, rhaU be fikd. The twotds of changes 
in the facility shall be maintained until the dace of 
termination of the ItOmrt, and reamis of changca in 
procedures and records of teats and upcrimentrr shall be 
msintained for a period of five yaus. 

50.59(b)(2) Ihe license rhall submit, 110 specUiad in f 50.4, a n;pon 
containing a brief M p t h  of any changu, tests, and 
aperimen@, including a summary d the safety evaluation 
of each. n# rrpMt must be submitted annually or at such 
Irhorccr intnwls an may be specified in the licxnae. 

The records of changes in the facility shall be maintained 
until the date of termination of the license, and records of 
c h a w  in procedures and mordn of tests and 
apcriments shall be maintained for a pwiod of five years. 

50.59(b)(3) 

50.59(c) 

50.60 

50.60(a) 

The holder of 8 license authorizing operation of a 
prodaction or UtitiZation facility who d d m  (1) a change 
in technical rpocifmtiont or (2) to make a change in the 
facility or the proceduwa dedaibal in the nftfcty analysis 
report or to conduct tests or experiments not described in 
the safety analysis report, which imdve an unrrviewed 
safety question or a change in technical spacifmtions, 
shall rubmit an application for amendment of his license 
punuant to 50.90. 

Acaptance a i w a  for fracture plmntion manurea for 
light water nuckar p reactom for nomat opcretioa 

Except an pmvided in paragraph (b) of this rection, all 
light water nuckar power mctm must mctt the fntcture 
toughness and material rumillana pPogram requirements 
for the reactor &nt preasure boundary $et forth in 
Appmdices G and H to this part. 

TOTAL 

TOTAL. 

N/A-L 

Any changes, tests, and aperin~entrr shall be evaluated for mfety. 

'zhe licensing requiremen& given in this eection of 10 CYR 50 do not pmvide 
any design requirements, onty nquiremtnts for dealing with the ticensing 
agency (it., the Nuckar Regulatory Commission). 

Sa PDR Chapter 6. 
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SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.60(b) Proposed alternatives to the demibed rcquirrments in N/A-L 
Appendices G and H of thb part or portions t h d  may 
bt usul when an aemption is granted by the Commission 
under 8 50.12 

50.61 

50.61(a) 

Fracture toughness rcquircmcnts for protection against 
prrssurized thermal shock events 

Definitions. For the purposes of this amtion: 
(1) "ASME code* means the American sociay of 

Mechanical Engineers, Boiler and Pmsure V d  Code, 
Section 111, "Rules for the Construction of Nuclear Power 
Plant Components," edition and addenda as specified by 8 
50.55a, Coda and Standards. 

(2) "Pressurized 'llama1 Shock Event" means an cwnt 
or transient in pressurized water reactors (PWRa) causing 
severe avercooling (thermal shock) mncufnnt with or 
followed by significant pressure in the mactor vessel. 

(3) "Reactor Vessel &Itline" meam the region of the 
reactor vessel (shell material including welds, heat affected 
zones, and plates or forgings) that direclly surrounds the 
effective height of the act& core and adjacent regions of 
the reactor vssel that are predicted lo apcrience 
sufficient neutron radiation damage to be oonsidmd in 
the selection of the most limiting material with regard to 
radiation damage. 

(4) "Initial R R J D T  means the reference tcmpcrature 
for a reactor vcssel material as defined in the ASME 
Code, Paragraph NB-2331. RTNDT means the nfctmce 
temperature as adjusted for the effects of neutron 
radiation for the period of emia In q u a r t h .  

(5 )  "RTPTS" means ihe reference temperature calculated 
by the method given in paragraph (b)(2) of this section for 
use aa a acretning criterion. 

INTENT 

TOTAL 

See PDR Section 6. 
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SECTION 
COMPLIANCE - COMMITMENT 

JUSTIFICATION 
AND CtUIDANCE 

50.61 (b)( 1) Requirements. (1) For etch pregutrlced water nuckar W !  
power mc&r for which an operating lianac haa been 

RTPlS (at the inner vcsscl surfhoe) of reactor vessel 
beltline materials by giving values from the time of 
iubmittal to the +ration date of the opetating l i i .  
Ihe amcmnent must ~pscffV the basa for the projeuion, 
including the Ilssumptiona regarding con hading palterns. 
Ihb, aascamncnt muat be rubittcd ty January 0,1986, 
and must be updated whemva c h a m  in awe ioadinga, 
rumi t l ane  masurrmmts, or &hex information indicrte a 
significant change in projected values. 

hued, the l i  8Ubmit plbpated VdUer Of 

50.61 (b)(2) Ihe pnssuriEcd thamal h o c k  (FIX) screening criterion is 
270 xF for plates, forging, and axial weld materials, w 300 
xF for circumferential weld materials. For the purpose of 
comparison with this criterion, the vatue of RTPTS for the 
reactor vessel must be calcukrted as follmwr. Ike 
calculation must be made for each weld and plate, or 
forping, in the reactor var~cl beltline. For each msttriat, 
RTPTS is the lowet oC the rtsults given by &uatbns 1 
and 2 

Equation k 

R"l3 P I+ M + [-1 O+ 4 7 0 C ~  +350 Cu Ni]f " 0.270 

4 ~ a t i o n  2. 

RTPTS=I+M+283 f"O.194 

(i) "I" meam the initial refermu temperature of the 
unimdhtad material mtasered IIE defined in the ASSME 
Code, Paragraph NB-2331. If a measured value L not 
available, the foilawing ~ " e r f c  mtdn valua must bc wxk 
0 F for mMa made with Linde 80 flux, and -56 F f o r d &  
made with Llnde 0091, 1W and 124 and ARCOS B-5 
mld fluxct. 
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SECllON 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.61 @)(2) (ii) X means the margin to be added to awcr 
continued uncertainties in the values of initial RTNDT, ooppa and 

nickel m t e n t ,  f luena and the calculational pmcxdurca. In 
Equation 1, M=48 F if a measured value of I was used, 
and M 4 9  F if the generic mean value of I was used. In 
Equation 2, M=O F if a measured value of I was d, and 
M-34 F if the gen&c mean value of I was used. 

(iii) "Cu" and "Ni" mean the best atimate might parent 
of mppm and nickel in the material. The source of these 
valucs must be included in the amcasment The 
relationship of the material, on which any measurements 
were made, to the actual material in the p r e ~ u r e  ressel 
must be dcsaibcd. 

50.61 (b)(3) 

(i) "t" means the best estimate neutron f luma ,  in unit 
of 10n19 nlcm"2 (E greater than or q u a l  to 1 MeV), at 
the clad- base-metal interface on the inside surface of the 
vessel at the location w h m  the material in question 
receive3 the highest fluence for the period of d c e  in 
question. 

For each prrssurized water nuclear powcr reactor for 
which the value of RTPTS for any material in the beltline 
is pmjected to cxccod the PTS screening criterion before 
the apiration date of the operating l iahte,  the licensee 
shall submit by April 23, 1986, an analysis and seheduk 
for implementation of such flux reduction programs as are 
m n a b I y  practicable to amid a d i n g  the PTS 
screening aiterion sct forth in paragraph (b)(2). The 
achedule for implementation of flux reduction measures 
may take into a m u n t  the scheduk for rubmittal and 
anticipated Commission appmval of detailed plant- Ilpaifx: 
ana- submitted to demonstrate acceptable risk at 
value of RTPTS abave the screening limit due to plant 
modifications, new information or MW analysis lechniques. 
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Table 8.4. Compliance Commitment to Title 10, Part 50 of the Code of Federal Regulations, "Domestic Licensing of Production 
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SECTION 
COMPLIANCE 
COMMITMENT 

JWSTlFICATION 
AND GUIDANCE 

50.61(b)(4) For each p ~ ~ u r i z e d  water nuclear pmw mctm for  m P  
which the anawm q u i &  by paragraph (b)(3) of this 
section indicates that no reasonebb ptacticable flux 
reduction program will prevent the value of RTPTS from 
exceeding the PTS rrreening crittrion before the 
expiration date of the operating license, the licensee shall 
submit a mfety aaalysis to determine what, if any, 
modifications to equipment, rystcma, and operation arc 
neewary to pFcrent potential failure d the ltactor vese1 
M a result of postulated PTS mrt. if continued operation 
bepnd the wxwning criterion b allowed. In the analpis, 
the liansee may daumim reactor varc#l materiab 
propcnks based on m i l a b k  information, research rrsults, 

SO.61( bX5) 

and plant sUmiltana data, and lgly me probabilistic 
fracture mechanics techniques. Wi analysii must be 
submitted at least 3 yean before the value of RTPTS as 
defined in paragraph (b)(2) of this m i o n  b projected to 
e x d  the PTS screening Criterion or by one year after 
issuance of the Commisdion Guidance and Acceptance 
Criteria for t h a t  anrlyses, whichever b later. 

After mnsidcration of the licensee's a n a m  (including 
cffw of propod comctive actions, if any) submitted in 
acuxdancc with paragraphs (b)(3) rind (b)(4) of this 
section, the Commission may, on a case-bycam bash, 
appmve operation of the facility at values ob RTPTS in 
excess of the PTS screming cdterfon. rite Commission will 
m i &  factom aignifmntty affecting the potential for 
failure of the reactor vczacl in reaching a t kds i .  

If the Commission conctudes, pursuant lo paragraph (b)(S) 
of this seclion, that operation of the facility at value of 
Rl"8 in acau ef the Pas m i n i  criterion Cannot De 
approved on the basis of the ~ i C C ~ ' I I  analyses submitted 
in acuxdance with paragrapha (bH3) and (bX4) of thb 
scction, the licensee must raqucat and mcdve Cwomisaion 

q u u t  mmt be based upon modifications to equipment, 
appnnrai priw to any operation beyomi the uiterfoa. The 

NIA-L 

NIA-L 

Tht l i d n g  quiremcnts  given in thts Kction of 10 CFR 50 do not provide 
any design nquirrmcnta, mty rcquirementll for dealing with the licensing 
agency (i.e., the Nuclear Regulatory Commission). 

The tiansing q u i n m t a t s  given in this Seaion of 10 CFR 50 do not provide 
any design rrquirmrentr, only quimnenta for dealing with the licensing 
agency @e., the Nuckar RcguIatoty Commissbu). 
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SECl"I0N 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.61@)(6) 
continued 

sptemr, and operation of the facility in addition IO thoee 
pmiwsly pmposed in the submitted ana+ that would 
reduce the @entia1 for failure of the reactor vwacl due to 
PTS events, or u p  further ana* baaed upon new 
information or imptwd methodology. 

50.62 

50.62(~)(1) 

50.62(~)(2) 

Requirements for nduction of risk from anticipated 
transients without wram (ATWS) events for 
light-watercoded nuclear pcnm plan& 

Applicability. The requirements of this M i o n  apply to all 
commercial lightwatercooled nuclear p r  plants. 

Definition. For purposes of this section, "Anticipated 
Transient Without Scram" (ATWS) means an anticipated 
o p t i o n a l  oocumcc as defined in Appendix A of this 
part followed by the failure of the reactor trip portion of 
the protection system specified in General Daign 
Criterion 20 of Appendix A of this part. 

Rcquircmntr. (1) Each pmsurized water reactor must 
have equipment from sensor output to final actuation 
devia, that is diverse from the reactor trip ytcm, to 
automatically initiate the auxiliary (or emcrgenq) 
fcedwatcr y t e m  and initiate a turbine trip under 
amditions indicative of an A M ,  'zhis equipment must 
be designed to perform its funaion in a reliable manna 
and be independent (from btnew output to the final 
actuation d e )  from the ak t ing  mctor trip system. 

Each pressurized water reactor manufactured by 
Combustion Engineering or by B a b k  and Wilam must 
haw a d i m s e  m m  system from the mmor output to 
interruption of pomr to the control rods. 'Ihi mrn 

PARTIAL A secondary reactor trip system that is acparate and d m  from the maor 
primary trip system shall be provided to automatically insert negative 
reactivity in ermt of ATWS events. Separate equipment from aenmr output 
to final actuation device ~ b l l  be uscd. These anticipated ocwccnca~ include 
events classified aa Normal (N) of Anticiptai (A) in Appendix C ?he 
mctor fuel and non-fuel limits for an Extrrmcly Unlikely clats m n t  L 
applicable to the ATWS m n t  combination. 
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Table B.4. Compliance Commitment to Title 10, Part 50 of the Code of Federal Regulations, "Domestic Licensing of Production 
and Utilization Facilities," for the Design of the Advanced Neutron Source 

SECTION 
COMPLlANCe 
COMMfTMENT 

JUSTIFICATION 
AND GUIDANCE 

sO.6z(c)(Z) system must be dgigned to pdotm its function in a 
reliable mannet and be independent from the existing 
reactor trip system ( f n n  muor output to intmption of 
power to the mntd rods). 

50.62(c)(3) 

50.62(~)(4) 

Each boiling water reactor must have an alternate tud 
injection (MI) sptcm that is divenc (ftom the reector 
trip vtem) from acnaor output to the final actuation 
device. The ARI system murt hawe redundant saam air 
header exhaust valves. Ihe ARI must be designed to 
perform its [UnIon in a reliable manner and be 
independent (fmm the existing nactor trip system) from 
msor output to the final actuation dcvia. 

eaeh boiling water -tor must have a standby liquid 
control system (S-) with a minimum flow capacity and 
boron content equivaknt in mtd capacity to 86 gallons 
per minute of 13 might pefcart sodium pentaborate 
solution. The S U S  nnd ita i w i n  louttion must be 
designed to perform its function in a diable manner. ?he 
SLCS initiation 5ust be automatic and must be designed 
to perform ita function in a reliable manner far plants 
granted a armrtmction permit after JuIy 26, 1984, and for 
plants granted a antstruction permit prior to July 26,1984, 
that have already been designed and built to indude this 
feature. 

Each boiling water reactor must haw equipment to trip 
the muor d e n t  rairculating pump autmatkally 
under conditions indicative of an ATWS. This equipment 
must be aesignad to perfom ita function in n reltbk 
manner. 

Information sufficient to demonstrate to the Commission 
the adequacy of items in paragrsphs (c)(l) through (c@) 
of this section shall be submittal to the Dkacror, Officc of 
Nuckar Reactor Regulation. 

NIA-L The licensing requirrmenta given in this d o n  of 10 CFR 50 do not prwide 
any design nquirements, only nquinmcnta for dealing with the licensing 
agency (i.e., the Nuckar Regulatory Commission)). 
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Table B.4. Compliance Commitment to Title 10, Part 50 of the Code of Federal Regulations, "Domestic Licensing of Production 
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SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.62(d) Implementation. By 1Bo day after the issuance of the QA NIA-L 
guidance for nonaafay related components each I' Iame 
shall develop and submit to the Dirtctor of the OIfice of 
Nuclear Reactor Regulation a propoeed achedule for 
meeting the q u i m n t s  of paragraphs (c)(l) through 
(c)(S) of this rcction. Each shall include an explanation of 
the schedule along with a justification if the acheduk calls 
for final implementation later than the m n d  refueling 
outage after July 26, 1984, or the date o€ issuance of a 
license authorizing operation above 5 perant of full 
power. A final scheduk shall then be mutually a@ 
upon by the Commission and license. 

50.63 Loss of all alternating eurrcnt pomr 

50.63@)(1) Requirements. (1) Each lightwatercooled nuclear power 
plant liccnscd to operate must be able to withstand for a 
specified duration and recover from a station blackout as 
defined in Sec. 50.2 The specified station blackout 
duration shall be based on the following factors: 

(i) The redundancy of the onsite emergency ac power 
sources; 

(ii) The reliability of the onsite emergency ac powcr 
SOurCeS; 

(iii) Thc apccted frequency of loas of offsite prrwcr; and 
(iv) The probabk time needed Io ratom &ite pawn: 

The reactor core and associated coolant, control, and 
protection y t m ,  including station batteria and any 
other 1ldct~3~ry suppat systems, must p d d e  s u f f t t  
capacity and capability to ensure that the core is cooled 
and appropriate containment integrity is maintained in the 
ermt of a station blackout for the specified duration. The 

TOTAL 

TOTAL 

The h i n g  requirrwnts given in thin -ion of 10 CFR 50 do not ptwvidc 
any design rcquiremm~~, mly requirements for dealing with the licensing 
agtncy (Le., the Nuclear Regulatory Cornmimion). 

Emergency nactor con, spent fuel, and containment cooling do not depend 
on the availability of ac pmur [ H W f  '. Safety-rehd rysttms, that 
depend on a sourn of ekctrical pawer shall be designed to accomplish their 
safety function after a station blackout (total loss of normally connected off- 
site and on-site generated ac powcr) foreithcr the time quircd to complete 
their safety function or up to 4 how (min) and with a goal 72 hours. 
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SECTION 
COMPLIANCE 
COMMlTMENT 

JUSTIFICATION 
AND GUIDANCE 

50.63(1)(2) 
continued 

capability far coping with a station blackout of apscifKd 
duration shall be determined by an appropriate ap ing  
analynii. Utilitica am apcctcd to heve the bascline 
assumptiom, anaty8atl and elated information used in 
their coping evlltuations available for NRC &m. 

50.63(b) 

50.63(~)(1) 

Limitation of mpe. Paragraph (c) of this section does not 
appty to t h m  plants l i  to operate prior to July 21, 
1988, if the capability to withstand stlrtlon blackout was 
specikally addmacd in the Operating licenet pmxaling 
and wss aplicitly approved by the NRC. 

Impkmcntetion.--(l) Informstion Submittal. For cack 
light-water& nudear pawer plant l i d  to operate 
on or befare July 21, 1988, the l i  shall submit the 
information defined below to the DireEtor of the Offm of 
Nuclear Reactor Regulation by April 1 7 , l W .  For each 
light-water d e d  nuclear pmr plant licensed to operate 
after the effective date of this amendment, the licensee 
shall submit the information deked bck)w to the Director 
by 270 days after the date of license issuance. 

A proposed station blackout duration to be wd in 
determining compliance with pangraph (a) of this section, 
including a justification for the 6etcction based on the four 
factors ideatified in pangaph (I) of this section; 

A description of the procedures that will be implemented 
for station blackout events for the duration determined in 
paragraph (c#l)(i) of this section and for reaway 
therefrom; and 

A list rJf modificatlm io quipmen! end d a t e d  
procedures, if any, naeMary to mect the reguiements of 
paragraph (a) of this section, for the spsciTicd station 
blackout duration determined in paragraph (c)(l)(i) of this 
section, and a proposed s h c d u k  for implementing the 
stated modificatiws. 

NIA-L 

NIA-L 

Thb su-ion appka to plants l i  to operate prior to July 21,1988, 
and b not applicable to new Wth 

nK iicmsingrequinmmts g k n  in this seaion of 10 CFR 50 do not prwide 
any design nquiltments, only rcquimmcntn for dealing with the l h i n g  
sgmcy (Le., the Nuclear Rcylatory Commission). 



B.4-100 
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SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.63(~)(2) Alternate ac mum: The alternate ac p”cr s~~rot(s), an P D F r n  
defined in Sec 50.2, will constitute acceptable capability to 
withstand station blackout provided an analysii is 
performed which demonstrate that the plant has this 
capability from onset of the station blackout until the 
alternate ac muroe(s> and required shutdown equipment 
arc started and lined up to operate. The time q u i d  for 
startup and alignment of the alternate ac power murOb(s) 
and this equipment shall be demonstrated by test. 
Alternate ac aoUrCt(6) serving a multiple unit site where 
onsite emergency ac MUITZS a n  not shared between units 
must haw, as a minimum, the capaaty and capability for 
coping with a station blackout in any of the units. At sites 
where onsite emergency ac muma arc shared between 
units, the alternate ac SOUI-U@) must haw the capacity 
and capability BS required to clwun that all units can be 
brought to and maintained in safe shu tdwr  (non-DBA) 811 

defined in Scc. 50.2 If the alternate ac source(s) meets the 
abovc rrquinmcnts and can be demonstrated by teat to bc 
available to pwr the shutdown busa  within 10 minutea 
of the onset of station blackout, then no coping anaty8is b 
requind. 

Regulatory Assessment: After consideration of the 
information submitted in accordance with paragraph (c)(l) 
of this section, the Director, Oftiice of Nuclear Reactor 
Regulation, will notify the licensee of the Director‘s 
conclusions regarding the adequacy of the propo6Cd 
apccitied alation blackout duration, the proposed 
equipment modifications and procedures, and the 
proposed scheduk for implementing the proadum~ and 
modifications for compliance with paragraph (a) thin 
mction. 

Implementation Schedule: For each light-watcrcoded 
nuclear power plant licensed to operate on M bcfon June 
21, 1988, the liccnace Shall, within 3 days of the 
notification pmvided in accordance with paragraph (cX3) 
OI this section, submit to the Director of the Off= of 

NIA-L 

NIA-L 

The licensing requirements given in this section of 10 CRI 50 do not provide 
any design requirements, only requirements for dealing with the licensing 
agency (Le., the Nuclear Regulatory Commission). 

The licensing quircments given in this m i o n  of 10 CFR 50 do not prwide 
any design requirements, only qu i r rmen t s  for dealing with the licensing 
agency (i.e., the Nuclear Regulato~y Commission). 
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SECIlON 

50.63(c)(4) Nueksr Reactor Regulation a schedule commitment for 
imptcmcnting any equipment and associated procedure 
modifi t ions ncceMay to meet the requirements of 
paragraph (a) of thin -ion. Thin rubmittat must include 
8n uplanation of the nchcdule and a just i f i t ion if the 
schedule dm not pmridc f w  completion of the 
modifi t ions within two years of the notification pmvided 
in auxmb~~cc with paragraph (c)(3) of this section. A final 
schedule for implementing modificationr nemMry to 
oompiy with the nquirrmmta of paragraph (a) of ths 

consultation and &ination with the affected licemec 
8ecth wilt be cstsbliihed by the NRC rtaff h 

50.64 Limitations on the use of highly enriched uranium (HEU) 
in domtstic non-power ~ c t o t a  

50.70 IlKpCtiOnS 

50.71 

50.71 (a) 

50.71(b) 

Maintenance of nxords, making of repais 

Eech Iicmsee and each holder of a construction permit 
shall maintain such raxmb and make such repts,  in 
connation with the li@ activity, as m y  be tequired 
by the amditiona of the H a m e  or pcrmit or by the ~le6, 

rtgulations, and Mdna of the Commission in efteEtuating 
the purpol~a of the Act, including section 105 of the Act. 

With qsxt to any production or otilh!lcm fscjlity d I 
type described in 6 50.21@) or 0 50.22 of thin part, or a 
testing facility, each licensee and each holder of a 
construction pennit shall, upon cach irsuana of its annual 
financial nport, including the certified f i ~ m i a l  
statemcnta, fik a tbermf with the Director of 

COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AM) GUIDANCE 

NONE 

NIA-L 

TOTAL 

N/A-L 

A N S  uwa HEU to satisfy mearch objectives. 

The licensing quilementa &en in this m i o n  of 10 CFR 50 do not p d e  
any design requirements, only requitemats for dealing with the k n s i n g  
agemy (i.e., the Nuckar Regulatory Commission). 

The licensing requirements given in this acction of IO CFR 50 do not prr*ride 
any design requinwnt8, only quirements  for dealing with the liansing 
agency (Le., the Nuclear Rcgulatoq Commission). 
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SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.71(b) continued Nuckar Reactor Regulation, U.S. Nuclear Regulatory 
Commission, Washington, D.C 20555. 

50.71(c) Records that are required by the regulations in this part, 
by lictnse condition, or by t&nical specifications, must be 
retained for the period specified by the appropriate 
regulation, license condition, or technical specification. If a 
retention period is not otheiwiae specified, these m T d 8  
must be retained until the Commission terminatca the 
facility liccnse. 

50.71(d)(l) Records which must be maintained pursuant to this part 
may be the original or a rqmduccd copy or microform if 
such reproduced copy or miaoform b duly authenticated 
ty authorized personnel and the microform is capable of 
producing a clear and legible cow after storage for the 
period specified by Commission regulations. The nmrd 
may also be stored in electronic media with the capability 
of producing legible, accurate, and complete records 
during the required retention period. Remrds such as 
ktten, drawings, specifications, must include all pertinent 
information such as stamps, initials, and signatures. The 
liansee shall maintain adequate safeguards against 
tampering with and loss of records. 

50.71 (d)(2) If there is a conflict bctwecn the Commission's regulations 
in this part, l iansc condition, or  technical specification, or 
other written Commission approval or authorization 
pertaining to the retention period for the same type of 
record, the retention period specified in the regulations in 
this part for such remrds shall apply unkss the 
Commission, pursuant to 5 50.12 of thb part, has granted 
a spacific exemption from the rccord retention 
requirements spaified in the regulations in thb part. 

50.71(e) Each penon licensed to operate a nuckar pcnmr mctor 
purauant to the prdaions of # 50.21 or # 50.22 of this 
part shall update pcriodicaUy, i~ll pmvided in p m g r a p b  
( e x 9  and (4) of this d i o n ,  the final safety analysis 

TOTAL 

TOTAL 

NIA-L 

TOTAL 

The licensing requiremeats &en in this mion of 10 CFR SO do not provide 
any design requirements, only requirements for dealing with the lictnsing 
agency (i.e., the Nuclear Regulatory Commission). 
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SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICMION 
AND OUIDANCE 

50.71(e) repoft (FSAR) &ginally submitted M part of the 
cwtinued application for the operating licmse, to awun that the 

information included in the FSAR mntaim the ktmt 
material developed. Thin submittal shall contain all the 
changea nacMaty to re!lect information and analysts 
6Ubmittcd to the CommiSSion by the licenree or prrpercd 
by the licensee punuant to Commissiin requirement since 
the 8ubmi8sim of the W n a l  FSAR or, a6 appqniate, 

rmrised to indude the effectr of: all changes made in the 
facility or proadurea as described in the FSm, all mfcty 

requested liotnsc ammdmentr M in suupporC of cmdusions 
that changea did not involve an unmiemd rafety 
question; 8 d  all a n a l p a  of n m  safety hues pnformed 
by or on behalf of the liarwee a1 Cornmiusion quest. 
The updated informath shall be appropriately located 
within the FSAR. 

the frrt updatat FSAR. The updated FSAR shall be 

eValUatiOM pCIfOImCd by the t k n S a  &ha h6Upport Of 

Revisions containing updated information &all be 

accompanied by a list which identifies the current p a p  of 
the FSAR following p a p  replacement. One signed original 
and 12 additional copies of the r e q u i d  information shan 
be f&kd with the Director of Nuclear Reactor Regulation, 
US. Nuclear Regulatory Commission, Washington, D.C 

8Ubmitted On a R ! p I ~ C I l t - ~ g C  besb B d  6h6Il be 

mss. 

Tht submittal ahall indude (i) a a r t i f n t h  by a duly 
authwlzed officer of the licensee that either the 
information accurately presents changes made since the 
preview submittal, necessary to reflect infomation and 
ana@ submitted to the Commission or ppaied 
pursuant to Commission requinmcnt, or that no such 
changes wue made; and (u) an identifialion of changes 
made under the pmvisions of 0 5039 but not previoushl 
submitted to the Commission. 

TOTAL 

N/A-L The licensing q u i m e n t r  given in this section of 10 CFR 50 do not @de 
any design requimnmtn, only mquirements for dealing with the licensing 
agency (Le., the Nucknr Regulatory (hmidon). 
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SE(JII0N 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.71 (e)(3)( i) A revision of the original FSAR containing those original TOTAL 
pages that arc atill applicable pius new replaamenl pa- 
shall be filed within 24 months of either July 22, 1980, or 
the date of issuance of the operating license, whichcvcr is 
later, and shall bring the FSAR up to date a8 of a 
maximum of 6 months prior to the date of filing the 
&ion. 

50.71(~)(4) 

50.71 (e)@) 

50.71(~)(6) 

50.72 

Not less than 15 daya before f 50.71(e) beawes effective, 
the Dinaor  of the OIlice of Nuclear Reactor Regulation 
shall notify by ktter  the liansecs of thost nuckar pawer 
plants initially subject to the NRCs 8ystcmatk cnrluation 
program that t h y  need not comply with the pmvisions of 
this scction while the p w m  is being conducted at their 
plant. ’Lhe Director of the Office of Nuclear Reactor 
Regulation will notify by letter the licensee of each nuclear 
power plant being evaluated when the systematic 
evaluation program has been completed. Within 24 months 
after racipt of this notification, the licensee shall file a 
complete FSAR which is up to date as of a maximum of 6 
months prior to the date of filing the revision. 

Subsequent misions shall be filed no lets frequently than 
annual$ and shall reflect all changes up to a maximum of 
6 months prior to the date of filing. 

Each replacement page shall include both a change 
indicator for the area changed, e.&, a bold line vertically 
drawn in the margin adjacent to the portion actually 
changed, and a pap change identification (date of chanp 
or change number or both). 

The updated FSAR shall be retained by the licensee until 
the Commision terminata their liana. 

Immediate notifmtion requircwnta for operating nuclear 
pc”mr m u m  

UIA-L 

TOTAL 

TOTAL 

TOTAL 

TOTAL 

?he licmsing requirements given in this section of 10 CFR 50 do no( provide 
any design nquinments, only rrquimnents for dealing with the licensing 
a p c y  (i.c., the Nudear Regulatory Commkioa). 

The ANS contml mom shall be capable of providing DOE with immediate 
notification of any emcrgm- 
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SECMON 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND CIUIDANCE 

50.72(~)(1) Oemral nquirrmenu (1) Each nudar prnm ccactar mrn nge C I n e m  china an! BddCaKd in Apptndix E ofthis part. 
licensee l i d  under f 50.21@) oc S 50.22 of this pact 
shall nolify the NRC Operations Center via the Other quirtwnta for immediate aottIicstion of the NRC by iicmsad 
E m q q  Notihtfon ol: operating nudear reactom m amtained e m  h this. chapter, in 

(i) The declaration of any of the Emeqcncy C h a w  particular, 4 #).#)S,#).403,5036, and 73.71. 
spsdfled in the liceaceek appmvcd E- Plan; or 

(ii) Of those noa-Emerymy m t a  rpoeitkd in 
PVPh (b) af thia - 

50.72@1)(2) 

50.72(~)(3) 

50.72(a)(4) 

If the Emcrgcnq Notification syltcm b inopenlive, the mr- 
liccn#c shall make the required wtifications via 
commercial telephone accvicc, 0th- dedicated telephone 
aptem, M any other method which will ensurn that I 
report b msde a8 BO(M as practical to the NRC Operations 
center. 

The licetme shall noti& the NRC immediately after WPn 
notification of the a m a t e  State or local agencka and 
not Later than one hoar after the time the Licen#e dcclara 
one of the Emcrgcnq Clasm. 

When making a repat under paragraph (8x3) of this my 
section, the licensce shall identify 

(i) The Ewrgemy Claw docland; or 
(ii) Either paragraph (bxl), "One-Hour Report," oc 

thb d o n  requiring notification of the Non-Emergency 
Evcnt. 

(b)(2), "FOUC-HOW Report," BI tht png~~ph of 
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Table B.4. Compliance Commitment to Title 10, Part SO of the Code of Federal Regulations, “Domestic Licensing of Production 
and Utilization Facilities,” for the Design of the Advanced Neutron Source 

SEClTON 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

50.72jbXl) Noncmegmcy evmts-(l) One-hour reports. If not mP 
reported m a declaration of an Emergency Class under 
paragraph (a) of thia section, the lianscc shall notify the 
NRC m soon m pctical and in all cases within one hour 
of the occumnce of any of the follawing: 

(i)(A) The initiation of any nuclear plant r h u t d m  
required by the plant’s Technical Specifications. 

(B) Any deviation fmm the plant’s Technical 
Specifications authorized pursuant to S 50.54(x) of this 

pa*- 
(ii) Any m n t  or condition during operation that msulta 

in the condition of the nuclear pmr plant, including ita 
principal safety bamers, k i n g  seriously degraded; or 
mulls in the nuclear pawer plant being: 

(A) In an unanatyzd condition that signifmntly 
compromises plant safety; 

(B) In a condition that b outside the design basii of the 
plant; or 

(C) In a condition not coveral by the plant’s operating 
and emergency procedures. 

(iii) Any natural phenomenon or other external condition 
that polpes an actual threat to the safety of the nuclear 
pOwer plant or signifmntly hampen site personnel in the 
performance of duties ncccssary for the safe operation of 
the plant. 

(iv) Any cent that rcsults or should haw rcsulted in 
Emergency Con Cooling System (ECCS) discharge into 
the reactor coolant system as a result of a valid signal. 

(v) Any m n t  that nsults in a major loss of emergency 
assessment capability, offsite rcsponsc capability, or 
communications capability (e& significant portion of 
control room indication, Emergency Notification System, 
or offsite notification system). 

(vi) Any m n t  that poacs an actual threat to the aafety of 
the nuckar powx plant or signifmntly hampen site 
pcmnnel in the performance of duties narssary for the 
safe operation of the nuckar power plant including fires, 
ildc gas releases, or radioactive releases. 
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Table B.4. Compliance Commitment to Title 10, Part 50 of the Code of Federal Regulations, "Domestic Limnsing of Production 
and Utilization Facilities," for the Design of the Advanced Neutron Source 

SECTION 
COMPLIANCE 
COMMITMENT 

JUSTlFICAT'ION 
AND GUIDANCE 

50.72@)(2) Four-bow npwts. If not npwted under paragraphs (a) or mP 
(bK1) of thb sectkm, the lkmx la11 notify the NRC M 
won M praahl and in all cawr, within four houn of the 
occurme d any of the following: 

(i) Any mnt, found whtk the m o r  is shut down, that, 
had it been found while the reactor was in operation, 
would have resulted in the nuclear power plant, including 
its pdncipal Mfety barrim, bcing 6ehudy degrsdai or 
being in an unanalyzui condition that dgnificantty 
comp.omi8a1 plant mfety. 

(ii) Any went or condition that resulu in manual or 
automatic actustion of any E n g i n d  Safety Fcature 
(ESF), including the Reactor Protection *tern (RPS). 
However, actuation of an ESF, including the RPS, that 
mlts from and Ia part of the prepianmd aequenct during 
testing or reactor operation need not be reported. 

(iii) Any event or condition that alone could have 
p m t e d  the fulfillment of the =rely function of 

(A) Shut down the reactor and maintain it in a safe 

(B) Remavc residual heat, 
(C) Control the rclcase of radioactive material, or 
(D) Mitigate the m~woqucn~ of an accident. 
(iv)(A) Any airborne radioacthe rrtthse that acudfi  2 

timcs the applicable concmtrntbm of the limits rrpeCifd 
in Appendix B, Table 11 of Pan 20 of this chapter in 
unrestricted BRB~, when mragsd over a time pcriod of 
one hour. 

(€3) Any liquid ctlYumt release that aceeds 2 t ima the 
limiting ambined Maximum PennisdMe Concenttatbn 
(MPC) (e Note 1 of Appemlk B to Part 20 of thin 
chapter) at the point of entry into the W n g  water (Le, 
unmstrictat a m )  for all radionuclides aapt  tritium and 

one hour. (Immediate notifications made under thb 
paragraph a b  ratisfy the requiremeats of paragraph8 
( a p )  and @)(2) of f 20.403 of Part 20 of this chapter.) 

StNCtUlW Of UptCmS that d e d  to: 

shutdown condition, 

dirsdved noble gmc8, when avtragedovera time period of 
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Table B.4. Compliance Commitment to Title 10. Part 50 of the Code of Federal Regulations, "Domestic Licensing of Production 
and Utilization Facilities," for the Design of the Advanced Neutron Source 

SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFlCATION 
AND alJiDANCE 

50.7WX2) 
continued 

(v) Any m n t  requiring the transport of a radioactively 
amtaminated penon to an of€site medical facility for 
tmtment. 

(vi) Any e a t  or situation, related to the health and 
safety of the public or onsite prrsonnel, or protection of 
the environment, for which a nclvll re- is planned or 
notification to other gamnment agencies has been or will 
be made. Such an m r t  may include an onsite fatality or 
inadvertent release of radioactively contaminated 
materials. 

50.72(c) 

50.73 

50.74 

Follawup notification. With rapad to the telephone 
notifications made under paragraph (a) and (b) of this 
section, in addition to malting the required initial 
notification, each licensee, shall during the m m c  of the 
m n t :  

(1) Immediately report (i) any further degradation in the 
kvel of safety of the plant or 0 t h  worsening plant 
conditions, including t h e  that q u i r e  the declaration of 
any of the Emergency Clasees, if such a declaration has 
not been previously made, or (ii) any change from one 
Emergency Class to another, or (iii) a termination of the 
Emergency Class. 

(2) Immediately report (i) the results of ensuing 
evaluations or assessments of plant conditions, (ii) the 
effectiveness of mponse or protective measures (ah, and 
(iii) information related to plant behavior that is not 
undmtood. 

(3) Maintain an open, mtinuous communication 
channel with the NRC Optrations Center upon q u a t  by 
theMRC 

Notification of change in o p t o r  or &or operator 
Status 

mr- 
NIA-L The licensing q u i r e m a t s  given in thh section of 10 CFR 50 do not prwide 

any daign quircments, on$ rcquirnoents for dealing with the licensing 
agency (Le., the Nuckar Regulatory commission). 
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Table B.4. Compliance Commitment to Title 10, Part 50 of the Code of Federal Regulations, "Domestic Licensing of Production 
and Utilization Facilities," for the Design of the Advanced Neutron Souroe 

COMPLIANCE JUSTIFICATION 
SECTION m m  COMMITMENT AND GUIDANCE 

50.92 Issuance of amendment NIA-L The licensing requirements given in this aecti0n of 10 CFR 50 do not @de 
a q  design requirements, only requirCments for dealing with the tiamsing 
agency @e., the Nuclear Regulatory Commhbn). 

REVOCATION, SOSPBNSION, MODIFICATION, AMENDMBKT OF LICBNSES AND coNsIRucLlON P- EMERGENCY QPERAnoNs BY THB CDMMISSION 

50.100 Rerocation, suspension, modification of liccnsa and NIA-L Only those requirements relating to the design are applicable at this time. 
construction permits for cnude This requirement will be reevaluated during TsUe L 

50.101 Retaking pauession of special nudear material 

50.102 

50.103 

Commission odcr for operation after m t i o n  

Suspension and operation in war or national emergency 

BAacFTLTINa 

50.109 BacKitting 

ENFOR- 

50.110 Violatiom 

Appendix A General Design Criteria for nudear pOwer plants 

NIA-L The licensing requirements given in this Seaion of 10 CFR 50 do not pmvide 
any design requirements, only requirements for dealing with the licensing 
agency (is., the Nuclear Regulatory CommissiOn). 

NIA-L 

NIA-L 

NtA-L 

NIA-L 

PARTIAL 

The licensing requirements given in this action of 10 CFR 50 do not pmvidc 
any design requirements, only requirements for dealing with the licensing 
agency (i.e., the Nuclear Regulatory Commission). 

?he licensing requirements given in this cedion of 10 CFR 50 do not ptwide 
any design requirements, only requirements for dealing with the licensing 
agency (Le., the Nuclear Regulatory Commission). 

The licensing r e q u i m n t s  given in this m i o n  of 10 CFR SO do not pmvide 
any design requirements, only requirements for dealing with the licensing 
agency (Le., the Nuckar Regulatory Commission). 

The licensing requirements given in this action of 10 CFR 50 do not pmvide 
any design requirements, onty requirements for dealing with the licensing 
agency (i.e., the Nuclear Regulatory Commission). 

Required by DOE 5480.6 and 5480.4. Sec Tabk B.9 of this PDR for 
COMPLIANCE COMMITMENT 1-1 for tach tpaCif~ General Design 
Criterion. 
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Table B.4. Compliance Commitment to Title 10, Part 50 of the Code of Federal Regulations, "Domatic Licensing of Production 
and Utilization Facilities," for the Design of the Advanced Neutron Source 

SECIlON 
COMPLIANCE 
COMMt'IMENT 

JUSTlFICATlON 
AND GUIDANCE 

Appendix B Quality aa~unncc criteria for nuclear pcrwer plants and TOTAL 
fuel repmemini plane 

A guide for the financial data and related information 
r e q u i d  to establish fiincial qualiticatiolla for facility 
amstnrction pmnits 

Appendix C NONE 

Appmdix D (RESERVED] NONE 

Appendix E Emergency planning and ptepenxtncas for production and INlENT 
utilization fadlitlea 

The MTENT will be utisficd although A N S  fuel limits are differmt tiwe 
A N S  uxs uranium dkkk fud clsd In aluminum rather than mnirrm oldde 
pclkta clad in zircaloy. 

Medical facilitim, medical suupplk~, and arrangement for qualithi medical 
penonmi shall bc pmvidc on ate for emcrguq f h t  aid. Arrangemento and 
capability for transportation o f i n j d  prrsonnel to &-site medical facilities 
shall a b  be prcwidcd. 

Appendix F Relating to the siting of fuet reprocessing ptanto and 
related waste management facilities 

NONE 

Appendix G Fracture toughnm requirements m N T  

Appendix H Reactor wsscl material sumitlance program requirements INTENT 

Appendix I Numerical guides for design objectives and limiting MTAL 
amlitions lot operation to meet the criterion "as low as is 
reasonably achievaMe" for radioactive material in 
light-water-oooled nuclear pmer reactor eftluents 

Appendix J Primaty resctor cantainmcnt leakage testing for TOTAL 

Appendix K ECCS evaluation modelr INTENT 

water- pcl"er nactws 

Appendix L Inionnation nquated ty the attorny general for antitrust NONE 
review of facility lienae applications 

The A N S  reactor am~ponento that provide the function of the mctwvgsel 
m fabricated of aluminum. See PDR Section 6.0. 

Required by DOE 5480.6 and 5480.4. 
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Table B.4. Compliance Commitment to Title 10, Part 50 of the Code of Federal Regulations, "Domestic Licensing of Production 
and Utilization Facilities," for the Design of the Advanced Neutron Source 

SECTION 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

Appmda M Standardization of dcsign; manufacture of nuclcnr pcmer NONE 
readom; construction and operation of nuclear puwcr 
Irtllctom manufactured purauant to commission license 

Standardization of nuclear pclwer plant designs: licenses to 
construct and operate nuclear power rractora of duplicate 
dcsign at multiple dtas 

Standardizalion of design: itaff review of itandard d a i p  

Appendix N NONE 

Appendix 0 NONE 

Appendix p PESERVED] NONE 

Appendix Q Pre-application early micw of site suitability issues INTENT 

Appendix R Fire protection program for nuclear power facilities PARTIAL. A N S  will amply with Ihe applicable parts of Appendix R am r e q u i d  by 
operating prior to January 1, 1979 50.48( b). 
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NUMBER TlTLE 

~ 

CRITERION (REQUIREMENT) 

DEF Loss of Coolant Accidents Loss of coolant accidenu mean those postulated adden t s  that nsult 
from the kgs of mctor coolant at a rate in cx~csll of the capability of 
the reactor molant makeup system from breaks in the reactor coolant 
pmmtt bunday, up to and including a brcak equivalent in size to 
the doubkcnded ~ p t ~  of the largeat pipe of the reactor codant 
system. 

TOTAL# Systems, rtruetures, and 
camponents h a l l  be designed 
to assure that acceptable 
reactor fuel and nonfuel (e.g., 
core pressure bunduty tube) 
design Hmils are not a a c d c d  
in the event of a b - o f u m l a n t  
accident. "be limits depend on 
the LOCA size and its 
classification as defined in 
Appendix C of the PDR. 
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NUMBER TITLE CRITERION (REQUIREMENT) 
COMPLIANCE JUSTIFICATION 
COMMITMENT AND GUIDANCE 

DEF Singk Failure 

DEF Anticipated O p t i o n a l  
occumnces 

Safety-related ~rystcmn rhali be dcsigncd (0 withutand I singk failure 
without total loss of the safety function. 

A single failure meanti an ocmmna which results in the laas of 
capability of a companmt lo pfm ita intended sefety function. 
Multiple failurea resulting from a single occupance ace mnsidered to 
be a single failure. Fluid and electrical systems are considered to be 
dcnignai against an wumed single failure if neither (1) a single failure 
of any active component (assuming passive components function 
property) nor (2) a singk failure of a passive component (assuming 
active components function plopcrty), results in a loss of the capability 
of the system to perform its safety functions. 

Anticipated operational o a m m n a s  mean t h e  conditions of normal 
operation which are apacted to oamr one or more times during the 
life of the nuclear power unit and include but are not limited to loss 
of power to all recirculation pump, tripping of the turbine generator 
set, isolation of the main condenser, and loes of all offsite power. 

TOTAL Supplementary d t e r i a  are given 
in IEEE std 279/375, NRC Reg. 
Guide 1.53, and ANSVANS Std. 
5 0 . 1 / 5 8 . 9 .  A d d i t i o n a l  
redundanq in safety-related 
systems may be q u i &  to 
satisfy the safety reliability goals 
based on P R A  

In general, a combination of 
independent failure of two 
passive boundaries apc not 
considered lo be within the 
design basis. An exception is a 
beam tube wall break in 
mmbination with a (proposed) 
outer passive seal break 
[Hc)IIl)pz. In addition, an 
independent single passive 
failure in midor containment 
boundary, in combination with 
the limiting dcnign basis mum 
term (Event FD-2 in appendix 
c), is not mnsidered to be 
within the plant deign bases. 

TOTAL The anticipated o p t i o n a l  
oocumas that must be 
considered are given in 
Appendix C of the PDR. 



NUMBER TITLe CRITERION (RE!QUfREMEN") 
JUSTIFICATION COMPLIANCE 

COMMITMENT AND GUIDANCE 

OM: 01 Quality Standarb and Records Structureq system, and compwentr important to safety shall be TOTAL 
designed, fabricated, mcted, and teated to quality standards 
c o m m e ~ u r a t c  with the importance of the safety functions to be 
performed. Where gwmtly recognized d e s  and atandards a n  u d ,  
they &all be identifi i  and cvahmtcd to detmnine their apflcability, 
adequacy, and sufficiency and shall be supplemented or m o d i f d  as 
mxsaay to mutt a quatity product in keeping with the q u i d  
safety function. A quality .~urancc program shall be aitablished and 
implemented to pfvo-kk adequate aa6urana that these 6tNE1ufCIIl 

qcttomr, and components will prwide adequate ~~luurancc that thee 
structum, systems, m d  awpomnta will satisfactorily perform their 
nuckar safety func tha .  Appropriate m n f s  of the design, 
fabrication, erection, and testing OE structurca, systems, and 
cwaponenU importsnt to safety shall be maintained by or u n d a  the 
control of the nuckar power unit iicauree throughout the life of the 
unit. 

GDC 02 Design Bases for Pmtection Against 
Natural Phenomena 

Structurca, systems, and mmponentr importsnt to safety shall be 
designed to withstand the effcaS of natural phmomme such 811 

earthquakes, tornadom, hurricanes, flooda, tsunami, and seiches 
without loss of capability to petform their safety functkw. ?he design 
bases for these ItntCtU-, systerns, and component6 shalt rdicct: (1) 
appropriate amsideration of the most severe of the natural phcnom- 
ma that hare b a n  historically rrported for the rite and aumunding 
a m ,  with sufficient margin for the limited accuracy, quantity, and 
perid of time in w M  the hi&I data have k e n  eccumulated, (2) 
appropriate combinations of thc effects of noma1 and accident wn-  
ditions with the effect6 of the natural phenomena, and (3) the 
imptance of he safety functions to be performed. 

TOTAL 



Table B5. Cbmplinrme Commitment to 10 CFR 5Q Appendhr A, "General Design C r i e  fix the Des@ of the Advanad Neptron Sonrce 

NUMBER TITLE CRITERION (REQUIREMENT) 
JUSTIFICATION COMPLIANCE 

COMMITMENT AND GUIDANCE 

GDC 03 Fire Protection Structures, systems, and components important to safety shall be TOTAL 
designed and located to minimize, consistent with other safety 
requirements, the probability and effect of fires and aploaione. Non- 
combustible and heat rrrristant materials shall be used wherever 
practical throughout the unit, particularly in locations such as the 
containment and control mom. Fire detection and fighting systems of 
appropriate capacity and capability shall be prwided and designed to 
minimize the ahrcrse effects of fin% on rtructum, systems, and 
components important to safety. Fire fighting systems shall be 
designed to assure that their rupture or inadvertent operation dots not 
significantly impair the nuclar-safcty-mlated capability of thesc 
structures, systems, and components. 

GDC 04 

GDC 05 

Emironmental and Missile b i g n  Structures, systems, and components important to safety shall be TOTAL 
B8BC9 designed to amommodate the effects of, and to be compatible with the 

environmental conditions associated with normal operation, mainte- 
nance, testing. and postulated accidents. These structuns, systems, and 
components shall be appropriately protected against dynamic effects, 
including the effects of missiles, pipe whipping, and discharging fluids, 
that may result from equipment failures and from events and 
conditions outside the nuckar power unit. Hawcvcr, dynamic effects 
associated with postulated pipe ~pturcs in nuclear power units may be 
excluded from the design Wis when a n a l p s  mimed and appmved 
ty the Commission demonstrate that the probability of fluid system 
piping ~ p t u r e  is a t m e l y  low under conditions mnsistent with the 
design basis for the piping. 

SIN~UI-CS, systems, and components important to safety shall not be 
shared among nuclear power units unless it can be s h m  that such 
sharing will not significantly impair their ability to perform their 
nudear rsfety functions, including, in the went of an accident in one 
unit, an orderly shutdown and c o o l d m  of the remaining units. 

Sharing of Structures, Systems, and 
Components 

NONE GDC 05 is not applicable to the 
design of the ANS bemuse 
there is only one facility. 
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NUMBER 1Iu3 CRITERION (REQUIREMENT) 
COMPLfANcE JUSTIFICATION 
COMM-NT AND GUIDANCE 

GDC 10 Rcactar D a i p  me reactor MM and arsociatal coolant, control, and protection 
ayrtems shall be designed with appropriate margin to &p~urc that 
specif& acaptable fud design limits arc not a d e d  during any 
condition d normal operation, including the effects of any anticipated 
OperatiOMt occnmncta. 

GDC 11 

GDC 12 

GDC 13 

GDC 14 

Reactor Inherent Protection The reactor arc and essoCiated coolant systau ahall be designed EO 
that, in the pawer operating range the net e[fect of the p m p t  
inhcnnt nuclear feedback characteristics tends to mmpenaate for a 
rapid increase in reactivity. 

TOTAL 

TOTAL 

Suppression Of Reactor Powcr The reactor am and d a t e d  coolant, amtml, and protection TOTAL 
OBcillations .ystema rhan be designed to mute that paver oscillations which can 

mult in conditions d i n g  spocif'kd acceptable f u d  design limits 
are not possible or a n  be reliably and readily detected and 
SUpp%S€¶l. 

Instrumentation and Control 

Reactor Coolant Boundary 

Instrumentation shall be pmuided to monitor variables and systems TOT& 
over their anticipated ranges for n m a l  opetation, for anticipated 
operational ~ c c u m a ,  and for postuhted accident conditions as 
appropriate to assure edafuatt safety, including thoat variables and 
systems that can affccl the fission procgs, the integrity of the reactor 
con, the reactor coolant prcrsun boundary, and the containment and 
its d a t e 4  systems. m a t e  controls shall be pmVidcd to main- 
tain t h e e  variables and syrtems withie pnraibed operating ranges. 

The reactor coolant prarsurc boundary shall be designed, fabricated, 
efcctcd, and testad so sa to hare an atrandy bw probability of 
abnormsl leakage, of rapidly propagsting failure, and of p a s  rupture. 

TOTAL 
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NUMBeR TITLE CRITERION (REQUIREMENT) 
COMPLIANCE JUSTIFICATION 
COMMITMENT AND GUIDANCE 

GDC 15 Reactor Coolant *tan Design The reactor coolant ryetcm and Msodatcd auxiliary, contd, and TOTAL 
protection systems shall be designed with sufficient margin to assure 
that the design conditionr of the reactor molant boundary arc not 
emxdcd during any condition of normal operation, including any 
anticipated operational occurrences. 

GDC 16 

GDC 17 

Reactor Containment Dcaign 

Electric Power Sjvtem 

Reactor containment and associated y t e m  shall be pmviBed to 
establish an auentially leak-tight barrier against the uncontrolled 
release of radioactivity to the environment and to assure that the 
amtainment design conditions important to safety are not uaeded for 
M long M postulated accident conditions q u i r e .  

An onsite electric power system and an offsite electric puivcr system 
shall be @ded to permit functioning of s t ~ c t ~ ~ ~ ,  y t ems ,  and 
components important to safety. Ihe safety function for each system 
(essuming the other system is not functioning) shall be to @de 
sufficient capacity and capability to assure that (1) s p i f i e d  acceptable 
fuel design limits and design conditions of the reactor molant pressure 
boundary are not exceeded BS a result of anticipated operational 
OoEumnaa and (2) the con is cooled and containment integrity and 
other vital functions arc maintained in the m n t  of postulated 
accidents. 

The onsite electric pawcr supplies, including the batteries, and the 
onsite electric distribution system, shall h a w  sufficient independence, 
redundancy, and testability to perfonn their safety functions assuming 
a single failun. 

Electric power from the transmission network to the onsite electric 
distribution system shall be supplied by two physically independent 
circuitr (not neocMarily 08 separate rights of way) designed and 
located eo M to minimize to the a t e n t  practical the likelihood of their 
simultaneous failure under operating and postulated accident and 
environmental conditions. A switchyard common to both circuits is 
acaptable. Esch of these Circuits shall be designed to be available in 
sufficient time follcming a loa\ of all onsite alternating cumnt pcrwer 
tupplica and the other offsite electric pmvcr circuit, to asuurc that 

TOTAL 

TOTAL 
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NUMBER mtE CRl'lERION (REQUIREMEN") 
COMPLIANCE JUSLTFICATION 
COMMI'IMEN'I' AND OUIDANCE 

GDC 17 
continued 

GDC 18 

GDC 19 

specif& acaptabk fuei design limits and dwign conditions of the 
reactor coolant pnssure boundary are not a&. One of these 
circuits shall be desigmd to be availablewithin a few seconds follming 
a Ews-ofsodant accidmt to m u r e  that mn amling, containment 
integrity, and other vital Mfety f u n c t h  am maintained. 

Pruvisiona ahall be included to minimize the probsbiiity of b i n g  
electric power from any of the remaining supplies as a result of, or 
coincident with, the loea of power generated ty the nuclear p w r  unit, 
the lorn of puwer ftom the tran8mtbsian ncmwii, or the loss of power 
from the onsite elcctric power supplies. 

Elatric power systemr important to refcty ahall be designed to pennit 
appropriate periodic inspection and testing of imponant arean and 
fcatuns, such as wiring, insulation, coanectionu, and switchbosrds, to 
misesa the continuity of the systems and the condition of their 

Inspection and Teting of Electric 
Power *tern 

Control R o w  

components. The &terns shall be design& with a capability to test 
periodically (1) the operability and functional performance of the 
oomponents of the systems, such au on-site power (IOU~CXS, relays, 
Switches, and buses, and (2) the operability of the systems as a whole 
and, under mnditbns M cloae to design as practical, the full operation 
sequence that brings the systems into operation, including operation 
of applicable portkm of the protection rystcm, and the transfer of 
power among the nuclear power unit, the d-site p w r  gatem, and 
the onsite puwcr gatem. 

A mtml morn shall be @dad from which actione can br taken to 
operate the nuclear power unit safely under conditions and to maintain 
it in a safe condition under postulated accident conditions including 
loss of coolant sccidents. Adequate radiation protection ahall be 
pmvided to pennit acczau and mpncy of the conttd mom under 
accident conditions without penumml rmeMng radiation expoeurcd in 
aoesa of 5-rem whok body, or its equivalent to any pen of the body 
for the duration of tk accident. 

MTAL 

i?quipment at spproPiate locations outride the control room shall be 



Tabk B5. Compliance Commitment to 10 CFR Sa, Appendix A, y)cnerel Design ZW the Design of the Advawbd Neaaon Sonroe 

NUMBER m CRITERION (REQUIREMENTJ 
COMPLIANCE JUSTIFICATION 
CoMMrrMENT AND GUIDANCE 

GDC 19 
continued 

prwided with a design capability for prompt hot shutdawn of the 
reactor, (1) including anticipated operational oanrmnm, and 
including n m r y  instrumentation and controla to maintain the unit 
in a safe condition during hot shutdown, and (2) with a potential 
capability for subrsaquent cold shutdown of the reactor through the use 
of suitable procedures. 

GDC m Protection System Functions The I 
the o 
v t a  
aca 
sense 
corn€ 

GDC 21 

GDC 22 

pro tec t ion  rystcm shall be designed (1) to initiate automatically 
rperatioa of appropriate systems including the reactivity control 
m, to asaurc that specifd acceptable fuel design limits arc not 
xled as a mult of anticipated operational occurrences and (2) to 
; accident amditions and to initiate the o p t i o n  of systems and 
menta important to safety. 

Protection system Reliability and 
Testability 

The proteaion system shall be designed for high functional reliability 
and in-selvia testability commensurate with the safety functions to be 
performed. Redundanq and independen- designed into the 
protection system shall be. sufficient to asaurc that (1) no single failure 
rcsulta in loss of the protection function and (2) mml from seMa 
of any components or channel does not rcsult in loss of the required 
minimum redundancy unless the a c ~ p t a b l e  reliability of operation of 
the protection system can be othetwise demonstrated. The protection 
system shall be designed to permit periodic tcsting of ita functioning 
when the reactor is in opetation, including a capability to teat channels 
independently to determine failure0 and losscr of redundancy that may 
have occurred. 

Protection System Independence The protection system shall be designed to assure that the effects of 
rnatuhal phenomena and of normal operating, maintenance, testing, and 
p t u l a t e d  accident conditions on redundant channels do not mutt in 
loss of the protection function, or shall be demonstrated to be 
amptable  on rome other defined bask Design techniques, such as 
functional dimaity or dimaity in component design and principles 
ofoperation, shall bc wed to thc a t e n t  practical to prrvmt loss of the 
protection function. 

TOTAL 

TOTAL 

TOTAL 



NUMBER TITLE CRITE?RlOON (REQUIREMENT) 
COMPLIANCE JUSTIFlCATION 
COMMITMENT AND GUIDANCE 

GDC 23 Protection System Failure Modes 

GDC 24 Separation of Pmtection and 
Contrd systems 

GDC 25 Protection System Requirements for 
Reactivity Control Malfunctions 

GDC m Reactivity Control  System 
Redundancy and Capability Worth 
Requirements 

The pmtection sptem shall be designed to  fail into a ssfe mte or into 
a stste demonstrated to be aaqtabk on IOW other de[ioed Mi if 
conditions such as d h n e c t i o n  of the sptem, loss of energy (e.&, 
electric p"r, instrument air), or postulated adverse envimnments 
(e.g, atreme heat or cdd, fire, predsun, steam, water, and radiation) 
arc experienced. 

Ihe protection ayatcsa ahaU be qtwated from control syeccms to the 
extent that failure of any singk amtrol v t e m  component or channel 
or failure or removal fmm &a of any dngle protection qstem 
component or channel Whih ia common to the contrd and protection 
qstam Ltsves intad I system ~tblying all reliability, redundanq, and 
indepcndcnce t.equirements of the protection system. Interconnection 
of the pmtection and a t n t d  system ahall be limited so as to m u r e  
that safety is not aipificantly impaired. 

The protection system shall be designed to assure that specified 
eaeptabk fuel deign limits ace not exceeded for any single 
malfunction of the mctivity amtrol wtcms, such aa accidentai 
withdiawal (not ejection or dropout) of amtrd rods. 

Two independent reactivity control systems of different design 
principles shall be provided. One of the system shall use contld rods, 
p f m b t y  including I p i t k c  means for inacrling the rods, and shall 
be capable of reliably amtrdling reactivity changa to assure that 
under d i t b m  o[ normal opewtion, including anticipated 
operational ocarrencea, and with appmpriate margin for malfunctions 
such 86 stuck rodr, specified eaeptable fuel design limits a n  not 
aowded. ?he second reactivity control system shall be capable of 
reliably controlling Ute rate of m t M t y  chaw mulling fmm 
planned, normal pamr change (including xenon burnout) to =urc 
acceptable fuel daip limits art not aoaaded. One of the systems 

conditiona. 
shall be C a p &  of hoiding the rtactw COTr 8UbcritiCd U n d a  cotd 

MTAL Other poslulated adverse 
environments that should be 
considered include unamtrolfed 
combust ible  gas-oxygen 
mombination, burning and/or 
bl detonation of combustible 
gaseS, CtC 

TOTAL 

mAL 

TOTAL 
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Tabk B5. Compliance Commitment to 10 CFR 50, Appendir A, 'Genaal Design Oiw for the Design of the Amnncad Neutron Soatoc 

NUMBER TTIZE CRITERION (REQUIREMENT) 
JUSTIFICATION COMPLIANCE 

COMMITMENT AND GUIDANCE 

GDC 27 Combined Reactivity Control The reactivity mtml ~ t c m s  shall be designed to have a annbined mw' Liquid pohn addition for 
nuclear criticality control for 
the reactor and the s p t  fuel 
systems under dasign basis and 
lc~l t  accident conditions is 

Systems Capability capability, in conjunction with p o h  addition by the emergency core 
cooling system, of reliably controlling reactivity changca to m u r e  that 
under postulated accident conditions and with appropriate margin for 
stuck mds the capability to cool the core is maintained. 

W P .  

GDC 28 

GDC 29 

Reactivity Limits The reactivity control r)atcms shall be designed with a m a t e  limits 
on the potential amount and rate of reactivity inaease to asnure that 
the effatr of ptulatcd reactivity accidents can neither (1) mu11 in 
damage to the reactor coolant boundary greater than timited local 
ykMing nor (2) 6Uffidently disturb the con, its support stmctum, or 
other reactor vessel internab to impair significantly the capability to 
cool the core. Theae postulated reactivity accidents shall include 
consideration of rod ejcctiion (unlaw pmented by positive means), md 
dropout, stcamline rupture, changes in reactor codant temperature 
and pressure, and add water addition. 

Protection Against Anticipated The protection and reactivity control systems shall be designed to 
Operational Occurrences IWSUR an extremely high probability of ammplishing their safety 

functions in the m n t  of anticipated operational occumncm. 

Iv.FuJlDsysreMs 

GDC 30 Qualityof Reactor Coolant Pnssure 
Boundary 

Components which arc part of the rcactor coolant pressure boundary 
shall be designed, fabricated, erected, and tested to the highest quality 
standards practical. Means shall be provided for detecting and, to the 
extent practical, identi[ying the location of the mum of reactor 
coolant leakage. 

TOTAL 

TOTAL 

TOTAL 



NUMBER mLe CRITERION (REQUIREMENT) 
COMPLIANCE JUSTIFICATION 
COMMITMENT AND GUIDANCE 

GDC 31 Frscture Prevention of Reactor ?he reactor coolant pnsbpre boundary shall be designed d t h  TOTAL 
Coolant Prwsure Boundary suffkknt margin to auam that when stre8scd under operating, 

maintenance, testing, and postulated accident conditions (1) tb 
boundary behaves in a wabrittle manner and (2) the prtbsbility of 
rapidly propagating fracturt is minimized. The design shall ~ f k ~  
consideration of senrice temperatures and other conditions of the 
boundary material under operating, maintenam, testink and 
postulated accident conditions and the uncertainties in detmnhing (1) 
material pmpcrtb, (2) the effecta of inadistion on material 
propertien, (3) rc~idurl, steady state and transient stresses, and (4) site 
of flaws. 

GDC 32 In~pection of Reactor Coolant Components which are part of the ~ d u r  coolant pressure boundary 
shall be dcsigncd to permit (1) periodic inspaction and testing of 
important areas and features to assess their structural and kaktight 
integrity, and (2) an appropiate material sumillance program for the 

Prcsure Boundary 

MCIW pna\ure Vssel. 

GDC 33 

OM: 34 

Reactor Coolant Makeup 

Resictwl Heat Removal 

A system to supply reactor coohnt makeup for proredon against 
small h k s  in the reaclor coolant presure boundary shall be 
provided. 'Iht system MfCV function shall be to assure that specified 
acceptable fuel design limits are not exceeded as a result of rractor 
coolant loes due to leakage fmm the reactor coolant pressure 
boundary and ~ p t u r e  of small piping or other small components 
which are part of the boondary. 'The system shatl be designed to tuw~re 
that for onuite electric power system operation (aswming offsite pawtr 
b not available) and for offsite electric paver system operation 
(assuming onsite power is not availabk) the system safety function can 
be acannpliihed using the piping, pump, and valves used to maintain 
coolant imntory during normal reactor operation. 

A system to remove ttsldual heat shall be prwided. The syrtem safety 
functim shall be to trsnsfer fission product decay heat a d  other 
residual heat fmm the R%c(or core at a rate such that spaif& 
acaptabk fuel design limits and the design conditions of the reactor 
a d a n t  p u r e  boundary src not exaaded. 

Suitabk redundancy in mponcnts and f a t u r n ,  and suitable 

TOTAL 

INTENT 

INTENT GM: 34 hpli that afety- 
d a t e d  w power is rtquire8. 
The INTENT of GDC 34 will 
be met by m i n g  suficicnt 
capability to nmo~e residual 
heat without the mcagity to 
rely on safety-related ac pomr 
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COMPLIANCE JUSTIFICATION 
NUMBER TI?zE CRITERION (REQUIREMENT) COMMITMENT AND GUIDANCE 

GDC 34 
continued 

GDC 35 

GDC 36 

lhcrgmq Corr Cooling 

intcroonmaions, kak detection, and loolation capabilitia shall be 
provided 10 m u n  that for onsite ekctric pmcr system opcration 
(aguming offsite pown h not available) and for offsite electric power 
system opcration (assuming onsite power b not availabk) the system 
aafety function can be accomplished, assuming a ringk failure. 

A r)atem to pmvide abundant C ~ C C ~ C ~ ~ C Y  mm cooling shall be 
pwided. ?he system safety function shall be to transfer heat from the 
reactor am folluwing any IOM of reactor coolant at a rate ruch that 
(1) fuel and clad damage that couM intcrfem with continued effective 
mm cooling b prevented and (2) clad metalwater reaction is limited 
to negligible amounts. 

Suitable redundancy in components and features, and suitable 
interconnections, Ieakdetcction, isolation, and containment capabilities 
shall be pmvided to assure that for m i t e  electric pmer system 
operation (amming offsite pwr is not available) and for offsite 
electric power system operation (assuming onsite power is not 
available) the system safety function can be accomplished, assuming a 
single hilum. 

Inspection of Emergency Con The emergenq am cooling system shall be designed to permit 
Cooling Srptem appropriate periodic inspection of impollant components, such as 

spray rings in the reactor prcuum verscl, water injection notclcs, and 
piping, to asum the integrity and capability of the system. 

t h m g h  the w of M f q -  

related dc pclwer and p i v c  
means (e.g., natural circulation 
cooling). Reactor midual heat 
removal b achieved using the 
mme cooling loops that are 
used for normal cooling. 

GDC 35 implies that safety- 
related ac pcnmr b required. 
The INTENT of GDC 35 will 
be met by prwiding sufficient 
capability to rrmcnn heat from 
the reactor am without the 
neceaity to rely on safety- 
nlated ac paws through the 
we of safety-related dc powcr 
and passive m ~ i ~  (e+, natural 
circulation cooling). Emergency 
coolant inventory a m t d  in the 
m n t  of a u)CA is pmvided by 
p a r r i v c  m e a n 8  (e.g. ,  
accumulators, limited volume 
c e l l s ,  o r  s u b m e r g e d  

TOTAL Emergency core cooling is 
achievcd using the same cooling 
loops that are used for normal 
cool ing with a l t e r n a t e  
emergency heat sinks. Coolant 
inventoq in the m n t  of a 

means, ?be ANS will meet the 
requirements of GDC 36 by 
designing the emeaen~y aare 
cooling aystcm to permit 
pcriodic inspection of important 
-pwcnk 

lNTENT 

-poaent4* 

LocA b prwiaad by passive 



NUMBER TFIZB CRfIERION (REQUIREMEW 
COMPLIANCE JUSTIFICATION 
COMMITMENT AND GUIDANCE 

GDC 37 Tatting of Bmcrgcncy Core coding 'Ihe emergency am d i n g  system shall be daigmd to pmnit iNlENT 
system appropriate periodic prrasure and functional testing to MSUCC (1) the 

ntmctural and kattigkt integrity of ita m m p e n t n ,  (2) the opembility 
and pcrformancc of the a c t k  mmponenfa of the aystem, and (3) the 
opcmbility of the *em as a w i d e  and, under conditions as close to 
design M practical, the performance of the full operational q u e n a  
that brings the system into operation, including operation of applicable 
portions of the protection rr)9tem, the transfer between normal and 
emergency power IIOUICCI, and the opention of the associated cooling 
water Vtem.  

GDC 38 Containment Heat Remaval A system to rcmm heat from the reactor containment shall bc 
pmvided. Ihe system safety function shall be to reduce rapidly, 
consistent with the functioning of o t h a  associated syrtems, the 
containment pressure and tempcratutz lollawing any lossofcodant 
accident and maintain them at acecpcabty lw levels. 

Suitabk redundancy in oomponcnts and featurn, and suitabie 
interconnections, leak detection isolation, adcontainment capabilities 
shall be pravidai to assun that for onsite electric power system 
operation (assuming offsite power is not available) and for offsite 
electric pawer aptem operation (assuming onsite power it not 
available) the system rafcty function cltn be acmmplishcd, assuming a 
iingle failure. 

mNT 

GDC 37 implia that mfety- 
d a t e d  ac pomr is required. 
The INTENT of ODC 37 will 
be met by designing the system 
to allow periodic pmsure and 
functional testing without the 
nacsrity to re& on safety- 
related BC porn through the 

and passive means, e.&, n a t m l  
circulation d i n g .  (Eanqcnq 
core coding Q achieved using 
the same d i n g  krops that arc 
used for notmat d i n g  with 
alternate emergency heat sinks 
with codant inventory in the 
went of a LOCA provided by 
passive means.) 

GDC 38 implii  that safety- 

The INTENT of GDC 38 will 
be met by pmviding sufficient 
capability to remove heat [nrm 
the reactor mtainmcnt without 
the nccmiity to rely on safety- 
related BC pcrarct through the 
usc of aaftty-dated dc parer 
and passive means (e.& natural 
circulation d i n g ) .  

uI(: of rafety-rdated dc pamr 

related Bc power h required. 
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NUMBER TITLE CRITERION (REQUIREMENT) 
COMPLIANCE JUSTIFICATION 
COMMITMENT AND GUIDANCE 

GDC 39 Intpectiofl of Containment Heat The containment heat mnml yrtem rhaU be daigncd to permit TOTAL The A N S  is k i g n c d  to 
Removal !3ptem appropriate pcricdic inspection of importent mmpwents, ruch M the maintain containment heat 

remml and pnssurr m t d  by 
PasJiVc meam that does not 
depend OII functioning of active 

electric power. The containment 
heat removal system will be 
designed to permit appropriate 
periodic inspection of important 
components. 

tom, rumpa, 'pray n c m k ,  and piping to aaaurr h e  i n t w t y  and 
capability of the system. 

COlUpOnClhts M MfCIj'-IEhted aC 

GDC 40 

GDC 41 

Testing of Containment Heat The containmmt heat remml system shall be designed to permit 
R m m l  System appropriate periodic prcssurt and functional testing to assure (1) the 

rtructural and kaktight integrity of ita components, (2) the operability 
and performance of the active cornponenu of the system, and (3) the 
operability of the system as a whole, and under conditiom as closc to 
the design as practical the performane of the full operational 
acquence that brings the system into operation, including operation of 
applicable portions of the protection system, the transfer between 
normal and emergency power murma, and the operation of the 
associated cooling water system. 

Containment Atmaspherr Clanup Systems to control fmion pmducts, hydrogen, oxygen, and other 
substance that may bc released into the reactor containment shall be 
pmvidaf M necedsary to reduce, consistent with the functioning of 
other d a t e d  ayatcms, the concentration and quantity of fmion 
products rtleascd to the environment following postulated accidents, 
and to contml the concentration of hydrogen or c~ysm and other 
rubstanas in the containment atwapherr following pmtulated 
accidents to atfawe that containment integrity b maintained. 

INTENT The A N S  is designed to 
maintain containment heat 
removal and pmsurr control by 
paoak means that docs not 
depend OII functioning of active 
components or mfety-related ac 
electric pcma. The containment 

designed to pennit appropriate 
pcricdic p n r r u n  and functional 

heat removal system will be 

testing. 

INTENT 

Esch System shall havc ruitabk redundancy in components and 
features and havc suitabk interconneaions, leak dacaion, bolation, 
and containment capabilities to assure that for onrite electric pwr 



NUMBER TITLE CRITERION (REQUIREMENT) 
COMPLIANCE JUSTIFICATION 
COMMI'IMENT AND GUIDANCE 

GDC 41 
continued 

system operation (morning offsite power u not milable) and for off- 
rite ckctric power aystcm opefation (assuming on-site power is not 
availabk), its safety function can be accomplished, assuming a single 
failure. 

GDC 42 Inspection of Containment  The containment atmosphere cleanup systems shall be designed to 
permit appropriate periodic itqection of important components, such 
M filter frames, ducts, and piping, to assure the integrity and capability 
of the lystems. 

Atmouphere CIeanup systems 

GDC 43 

GDC 44 

Testingof Containment Atmosphen 
Chsnup !Systems 

The containment atmosphere cleanup systems shall be designed to 
w i t  appropiate periodic pressure and functional testing to mum 
(1) the structural and leak-tight integrity of its components, (2) the 
operability and p f m a n c e  of the active components of the systems 
such aa fans, filtm, dampers, pump, and v a k  and (3) the 
operability of the system an a whok and, under mnditiom M close to 

design M practical, the performance of the full o p t i o n a l  eequena 
that brings the systems into opetation, including operation of 
app l i ibk  portion8 of the proletion Bystem, the transfer betmcn 
normal and emergency pwer toucccs, and the operation of assodated 
sySrem8. 

Cooling Water A system to transfer heat fmm r t t u c t u ~ ,  systems, and components 
important to safety, to an ultimate heat sink shall be pmvided. 'Ihe 
y t e m  safety function shall bc to 1ranBfer the combined heat togd of 
these structures, systems, and components under normal operating and 
accident conditions. 

Suitable redundancy in components and f e a t m ,  and suitable 
interconnections, kak detection, and Mation capabilitka shall be 
pmvidal to m u m  that for onsite electric power system operation 
(assuming ofbite power is not wailabk) and for ofbite electric pawa 
ayatem opetation (assuming m i t e  pomr is not available) the systcm 
safety function can be accomplished, assuming a aingk failure. 

TOTAL 

INTENT GDC 43 implii that safety- 
related BC pomr is required. 

cleanup system will we safety- 
related dc power and p i v e  
means. Nevcrthek9, the system 
wilt be deaigned to permit 
appropriate periodic p m ~ u r t  
and functional testing. 

aht amtainmcnt atmoqhem 

TOTAL 
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NUMBER TITLE CRITERION (REQUIREMENT) 
COMPLIANCE JUSTIFICATION 
COMMITMENT AND GUIDANCE 

GDC 44 
continued 

GDC 45 

GDC 46 Testing of Cooling Water System 

Inspection of Cooling Water System The cooling water system shall be designed to permit appropriate TOTAL 
periodic inspeaion of important components, such as heat achangrrs 
and piping, to mure the integrity and capability of the system. 

The d i n g  water y t e m  shall be designed to permit appropriate TOTAL, 
pcxiodic pnsarure and functional testing to assure (1) the structural 
and kaktight integrity of itl components, (2) the operability and the 
performance of the a c t k  components of the system, and (3) the 
operability of the system as a whole and, under conditions as close to 
design M practical, the perfonnana of the full operational acquena 
that brings the system into operation for reactor s h u t d m  and for 
iossafcoolant accidents, including operation of applicable portions of 
the prolation system and the transfer between normal and emergency 
power m u m .  

V. RBACIOR CONTAINMENT 

GDC 50 Containment Design Basis The reactor containment structure, including acceas openings, mAL The containment design should 

designed so Khat the containment structure and its internal s u c h  a s  u n c o n t r o l l e d  
compartments can accommodate, without a d i n g  the design leakage combust ible  gar-oxygen 
rate and with sufficient margin, the calculated pressure and recombination, burning and/or 
temperature conditions rtsulting from any loss-ofcoolant accident. local detonation of combustible 

gaJcs, etc. 
energy sources which have not been included in the determination of 
the peak conditions, such as energy in steam generators and as 
raquircd by 10 CFR 50.44 energy from metnl-watcr and other 
c h e m b i  reactions that may result fmm degradation but not total 
failure of emergency a m  d i n g  functioning, (2) the limited 
experience and experimental data available for defining accident 
phenomena and containment responses, and (3) the consenratism of 
!he calculational model and input parametm. 

penetrations, and the containment heat removal system shall be COnSidff Other a C f #  BOU- 

'h is  margin shall reflat consideration of (1) the effects of potential 
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NUMBER 'ITIZE CRlTERION (RBQUIRBMflNT) 
COMPLIANCE JUSTIFICATION 

AND GUIDANCE COMMPrmENT 

GDC 51 Fracture Prevention of Containment 
Prrssure Ebunday 

GDC 52 

GDC 53 

GDC 54 

Capability for containment Leakage 
Rate Testing 

P d s i o n s  for Containment Testing 
and Inspections 

Piping Systems Penetrating 
Containment 

The reactor containment boundary 8hall be designed with sufficient TOTAL 
margin to assure that under operating, maintenance, testing, and 
postulated accident conditions (I) its ferritic materials behave in a 
nonbrittk manner and (2) the pmbability of rapidty pmpagating 
fracture is minimized. Tbc M g n  ohall reflect mnsidemtion of seervia 
temperatures and other conditions of the containment boundary 
material during operation, maintenance, testing, and postulated 
accident conditions, and the uncertainties in determining (1) material 
p p e r t i a ,  (2) residual, sttady rtate, and transient 8tra?aed, and (3) 
tize of flaws. 

The mctor containment and other equipmmt which may be wbjected 
to containment test mnditions shaU be deaignal 10 that periodic 
integrated leakage rate testingas be conducted at containment design 
plreMUre. 

The reactor mntainmcnt shall be designed to pennit (1) appropriate 
periodic i m p t i o n  of all important a m ,  such as penetrations, (2) an 
appropriate surveillance progpm, and (3) periodic testing at 
containment design p u r e  of the kaktightncss of penetrations which 
have resilient seals and expansion bellows. 

Piping systema penetrating primary reactor coatainment shall be 
provided with leak detection, Wation, and amtainment capabilities 
having redundancy, reliability, and p e r f m a n e  capabilities which 
r e f k t  the importam to safety of isolating these piping rystcms. Such 
piping system8 shall be designed with a capability to test periodicatty 
the Optrability of the isolation v a b  and aesoCiated apptatus and to 
determine if v a b  leakage is within acceptabk limits. 

TOTAL 

m A L  

TOTAL 
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NUMBER TITLE CRITERION (REQUIREMENT) 
COMPLIANCE JUSTIFICATION 

AND GUIDANCE COMMITMENT 

GDC 55 Reactor Coolant Prarsure Boundary 
Penetrating Containment 

Each line that L part of the reactor coolant p t t su re  boundary and 
that penetrates primary reactor containment shall be pmvided with 
containment isolation valves aa follovs, unless it can be demonstrated 
that the containment isolation provisions for a spccific clam of lima, 
such an instrument lines, arc acceptabk on some other defined baak 

(1) One locked c l o d  isolation vahe inside and one lockcdl c l o d  iso- 
lation v a k  outside containment; or 

(2) One automatic isolation valve inside and one locked c l a d  
isolation v a k  outside containment; M 

(3) One locked closed isolation vake inside and one automatic 
isolation vahe outside containment. A simple check vahe may not be 
used aa the automatic isolation valve outside containment; or 

(4) One automatic isolation valve inside and one automatic isolation 
valve outside containment. A simple check valve may not be used as 
the automatic isolation valve outside containment. 

Isolation valves outside containment shall be located as close to con- 
tainment aa practical and upon loss of actuating pawtr, automatic 
isolation valves shall be designed to take the position that pmvides 
p t e r  safety. 

Other appropriate requirements to minimize the probability or 
consequenca of an accidental rupture of these lines or of lines 
connected to them shall be provided aa ncccsaary to asaure adequate 
nuclear safety. Determination of the appropriateness of these 
requirements such as higher quality in design, fabrication, and testing, 
additional pruviaiom for in-emia inspection, protection against more. 
mere natural phenomena, and additional isolation vahres and 
containment, shall include consideration of the population densify, we 
characteristics, and physical characteristics of the site envbm.  

INTENT GDC 55 implies that safety- 
related ac power is rrquired. 
The INTENT of GLX 55 will 
bc met without safety-related ac 
pawcr thmugh the use of 
safety-related dc poarcr and 
pasaive means (e.g.. natural 
arculation cooling). 



NUMBER TITLE CRI'ERION (REQUIREMENT) 
COMPLIANCE J U S ~ C A T I O N  
COMMITMENT AND GUIDANCE 

Primary Containment Wtion Each line that umnectt directly to the umtainmmt atmoaphne and GDC 56 implim that rafety- 
pefictrater primary resctcK amtainment rhall be prwidad with related ac pwer ir nqulnd. 

The INTENT of ODC 56 will 
that the containment b l a t ion  provisions for a specific dllss of lima, be met without safety-related ac 
such a8 imtrument lines, are rrc&ptrbk on 6omc other defined basis: power through the use of 

safely-related dc pwr and 
(1) One lodral doaal isolation valve inside and one locked clored 
isolation vah outside amtainment; a circuhtiw d n g ) .  

INTENT GDC 56 

containment isolation v a b  BI fdlan, unkw it a n  be demorsrtrated 

p888iVC (e.& M t U d  

(2) One automatic Mat ion  v a k  imide and one locked closed 
i da t ion  vah outside containment; or 

(3) One locked closed hrolatkm valve inside and one automatic 
bolation vahn outside containment. A dmpk check valve may not be 
wed as the automatic isolation vu& outside containment: or 

(4) One automatic iadation vahe inside end one automatic isolation 
valve outside containment. A simple check valve may not be used BS 

the automatic hIation valve outside containment. 

ODC 57 Clc8cd System Isolation Valves 

Isolation v a h  outside containment shall be located M dose to 
containment M practical end upon toslr of actuating pcmer, automatic 
isolation valva shall be designed to take the position that provides 
greater safety. 

Esch line that penetrates primay resctw containment snd is neither rnTAL 
prt o€ the reactor boolsnt pramare h a d a y  nor csnne&xI d i m @  
to the containment a t m q h e r e  shall have at least one containment 
isolation valve r v h i  Bhall be automatic, or locked closed, or capable 
of m o t e  manual operation. ?his valve shall be outside containment 
and located M c k ~ C  to the CxxitBinmeat a8 practical. A 8 h p k  chedr 
valve may not be used a8 the automatk idation vak. 
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Tabk B5. Cbmpliance Commitment to 10 CFR 50, Appendix A, 'yieneral Design Criw for the Design of the Advanced Neutron Sonrce 

NUMBER TITLE CRITERION (REQUIREMENT) 
COMPLIANCE JUSTIF'ICATION 
COMMITMENT AND GUIDANCE 

VI. FUEL AND RADIOACIWITY CONlROL 

GDC 60 Control of Releases of Radioactive 
Materials to the Environment 

GDC 61 

GDC 62 

GDC 63 

GDC 61 

Fuel Storage and Handling and 
Radioactivity Controi 

P m n t i o n  of Criticality in Fuel 
Storage and Handling 

Monitoring Fuel and Waste Storage 

Monitoring Radioactivity Releasea 

The nuclear pmm unit design shall include means to mntrol suitably 
the release of radioactive materials in gaseous and liquid effluents and 
to handle radioactive solid waste products during normal reactor 
operation, including anticipated o p t i o n a l  occurrences. Sufficient 
holdup capacity shall be pmvided for retention of gascous and liquid 
dtluents containing radioactive materials, particularly where 
unfavorable site environmental conditions can be expected to i m p  
unusual operational limitations on the relcese of such effluents to the 
environment. 

The fuel storage and handling, radioactive waste, and other systems 
which may contain radioactivity shall be designed to assure adequate 
safety under normal and postulated accident conditions. These systems 
shaU be designed (1) with a capability to permit appropriate periodic 
inspection and testing of components important to safety, (2) with 
suitable shielding for radiation protection, (3) with appropriate 
containment, confinement, and filtering systems, (4) with a residual 
heat removal capability having reliability and testability that reflects 
the importance to safety of decay heat and other residual heat 
removal, and (5) to prevent significant reduction in fuel storage 
coolant inventory under accident conditions. 

Criticality in the fuel storage and handling system shall bc p m n t e d  
by physical systems M prouxxs, preferably by use of geometrically 
safe configurations. 

Appropriate systems shall be pmvided in fuel storage and radioactive 
waste systems and assorciatd handling areas (1) to detect mnditions 
that may m u l t  in Ices of midual heat removal capability and accssive 
radiation lkvelr and (2) to initiate appropriate safety actions. 

Means shall bc pmvidcd for monitoring the reactor containment 
atmosphere, spacca containing components for recirculation of losad- 
a d a n t  accident fluids, cftluent discharge paths, and the plant environs 
for radioactivity that may be mlcased fmm normal operation, including 
anticipated opcralional occumnaa  and p t u l a t e d  acddmts. 

TOTAL 

TOTAL n e  spent fuel storage pool will 
be designed with a sufficient 
pod volume to acarmmodate a 
loss of normal fuel pod decay 
heat mml without the necd 
for ac pawer or heat sinks 
outside containment while 
satisfying the shielding and 
cooling requirements of the fuel 
for up to 4h minimum 
requirrment ( m h  goal]. 

TOTAL 

TOTAL 

MTAL 
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'Ihble B.6. Supplemental Design Cxitcrk (SDC) fix the ktvaaad Neutron SMlrOe 

NUMBER TITLE CRITERION ( R E Q U I W  GUIDANCE 

SIX 01 Physically Handicapped Phpkalty hlmdicappsd shall be Mxammodatcd in Tht reaC(0c building, msctor 6upport building, detritiatim 
d a n c e  with DOE 6430.1A and 4lCFRlO1-19.6, building and other Whed area of the ANS buildin&iitc 
Uniform Federal lrocessibility Standard. DOE should be limited to prrroanel abk to negotiate stairs unaided 
6430.1A q u i r a  that the phpicalty handicapped be and mpidty evacuate in m n t  of rrcddenfs. 
acmmwdaled, u n b  eitlnr the fadiity h specifically 
mtrictcd to abk-bodied paaonncl or the physical 
handicap Wovld pnvcnt rapid rcspwse and 
 tion on. 

SDC 02 Common-Cause Failure Criterion Reactor safety-related s)ntem shall be designed 
against common caude/mode, multipk, andmincident 
events or conditions that result in the faihtre of 
multipk redundant rystClIU to p c r f m  their M f q  

functions. Common-mode failurn b the simultamous 
failure of redundant equipment c a d  by a single 
interad OK sternal ph-. 

Redundant safety-rehtcd mechanical and elattical cptcms 
should be designed to cmnpty with the ocparstion criteria in 
NRC Reg, Guide 1.75, in order to pmvkk p t c c t h  against 
comanmcsw fail- NRC ODC 24 pmida acparath 
aiterla for pteaioll sy6taw. 

Cunaidemtbn 1~h0ok.t be given to arokkna of hip, 
fabrication, maintenance, operational or installation deficiency 
mmmoll to multipkcomponents. Gmsidtmtion 6houid be given 
in the design to the pmibility of systematic, nonrandom, 
mnnrmnt failunr of redundant elcmenta in the protection 
cptemr. D m  qstcmr that accomplish the rafw function 

failura should be coasidered in pbabilbtk risk ana!@m and 
in deterministic a n a m  Eveats which m the result of unique 
multipk or oommog caw Iailum~ in aafety-rclated quipmmt 
should be identified based on industrial aperitnee and 
qulatoty quimwntu. 

6hOUld be mkd. COmmOn Cauwtmode and mU1tipk 
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Table B.6. Supplemental Design Criteria (SDC) for the Advanced Neutmn Source 

NUMBER TlTLE CRITERION (REQUIREMENT) GUIDANCE 

SDC 03 Invatmeat Protection The plant shall bc designed to protect the plant 
investment. 

The plant should be designed to protect the plant investment by 
(1) requiring only simple operator actions and minimum offaite 
assistance for anticipated events, (2) minimizing the probability 
of losl of hcavy water inventory, (3) heavy water boundaries that 
may have a high probability of leakage phase not be submegad 
in lightwater-filled pools or cells, (4) maximizing the use of 
component designa based on pmvcn technology, (5)  maximizing 
the use of simplified concepts in the reactor and plant system 
design in order to enhanoe mctor safety, operability, testability, 
availability, and maintainability, and (6) maximizing the use of 
common components, i.a, IKIISO~,  cable, valves, and piping 
among the various plant systems. 

The plant shall haw a law probability of lw of ac power. The 
plant shall have at least two separate and independent nonsafely 
Elated off-site ac power connections. 

On-site generated electrical pcnmr should be provided to 
"criticaF non-safety related systems for up to 2-h minimum (8-h 
goal] in the event of power intemptiom or loss of off-site 
power. 

Sclcctd plant structures shall be designed to maintain their 
~ t r u ~ t ~ ~ l  integrity in the event of a 100 year seismic or tornado 
load. 

The plant shall depend on simple operator actions and minimum 
off-site assistance. 

During accidents, (1) a means for manual initiation of protectbe 
systems, in case they fail to initial automatically, shall be 
pmvidtd from a central main control room; (2) personnel auxss 
into other are88 of the plant shall not be required to mitigate 
the accident unless that a m  and pathway to it provides 
adequate protection for pcmnnel; and (3) operetor a- into 
the mctor containment building, or other potential high 
radiation a m ,  to safely mitigate the accident shalt not bc 
required. 



NUMBER m CRlTEiRION (REQUIREMENT) GUIDANCE 

SDC 04 Passive Safety 

SDC 05 Dcsign Margins 

Safely-related system h i p  rhall maximize the we P& meMlll indadt thC Of M t U d  phewmma, ttorad 
of p i v e  meam to accompli& their safety functions. energy, stored heat rinlu, that do not depend on active 

mcrgcnq coding includes UIC of pesaive means for ooolant 
flow, pressurn, and imentoty control. Passive means B~OUM be 
used to the maximum a t e n t  practicabk for other containment 
funCtiaa, including flssian pmdud mtml and combustible gsr 
control. 

armponents or operator actions. Passive p t  fuel and e o r  

Systems, ~~ructurea and components shall be deigned 
to provide design margina 

In those caacawime parrsive designs arc not pacricabk, mfety- 
related design should minimize the use of active 
features. These adive safety-telated syatcma h i d  use the 
fobwing in ordm of priority: (1) components that arc sdf 
actuating (e.g CheCL v a h )  Instead of thost that q u i r e  
atcrnal actuation, (2) componeats that fail to a safe mndition 
upon iom of actuation pomr or signal, (3) DC instead of AC 
electrid porvcr, (4) systcms/componmu that iue used during 
normal operation instead of thost that arc in ~tandby and Rad 
to be placed on line in evmt of an acddent. 

Reactor pool and water filled &la fiould pmvide p i v e  
maor heat d a b  in event of knr of reactor hest rinks outside 
mntainment with ruf t icht  capacity to m o v e  decay heat from 
the Mdor am. for up to 72 tiom [goat]. 

The deign should include r n q i n a  to pwide desi@-in 
capability to a m m o d a t e  transients without cawing initiation 
of ptotection safety systems (i.e., saarn), allawing the operator 
sufficient time to assess and deal with upset conditions with 
potential for damage, and minimizing the potential Of exceeding 
limits that require power reduction or shutdown. Margins should 
also be pmvidcd for variaMes such ~t(l containment design leak 
rates and ceactff -em design prcsauurta 
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NUMBER TITLE CRITERION (REQUIREMENT) GULDANCF! 

SDC 06 hip BMa for Protection Against 
Non-Natural Phenomena 

Structures, aystcma, and compents important to 
rafety shall be designed to withstand the effect8 of 
non-natural phenomena such IU credible aircraft 
crashes, a p l o a h ,  and other non-natural threats 
alcrnal to the plant without loer of capability to 
perform their safety functions. The design baaen for 
these structum, systems, and components shall 
reflat (1) appropriate consideration of the most 
m r e  of the non-natural phenomena for the site and 
w w n d i n g  area, with suffiicnt margin, 
(2) appropriate combinations of the effects of normal 
and accident conditiona with the e f f d  of the non- 
natural phenomena, and (3) the imporcan- of the 
safety functions to be performed. 

The maximum noise levcl in the apcrimental arwa 
inside containment shall be below p B D F  db, and 
below plDf-" db in ofilces. 

SDC 07 Noise 

E PKfYIECIlON BY MULTIPLE FISSION PRODUCT BARRIBRS 

SDC 20 Failed Fuel Monitoring 

SDC 21 Flow Blockage 

Instrumentation shall be p&ded to detect and 
monitor the l m l  of failed fuel during reactor 
operations. 

The reactor system shall be designed to mure an 
atmmely loru probability of flaw blockage. 

Failed fuel is defined M fuel that b bat leak-tight integrity of 
the cladding and m releasing r a d W i t y .  The failed fuel 
detection instrumentation should have the capability of detecting 
fuel defect8 of a size kss than that that mld rcsult in failure 
of adjacent fuel or c a w  blockage of the coolant channel. 
1H-r' 

The irradiation material sarnpldtranauranic m d s  and any other 
reactor internal component designa should aaaure an atremely 
low probability of reactor core flaw blockage for any mode of 
failurc. A fuel element inkt filter may be provided downstream 
of the transuranic mda to naaurc no cam fkw blockage in r r m t  
of rod failure, but any such film design rhould assure a low 
pbability of core flow blodtage in m n t  of its failure. 

These aomponcnt!~ and associated structural supports should be 



B.6-5 

"able B.6. Suppkmental Design Oiterfa (SJX) for the Advanad Neutron Source 

NUMBER TITLE CRITERION (REQUIREMENT) GUIDANCE 

SDC 21 
continued 

SDC 40 Reac to r  Assembly Coolant mlaac portionsof the reactoralw4Cmbly that form the 
l r ~ e t o ~  pimmv codmt p ~ a r n  bauday shalt be Boundsria, 
dafgncd to ltlgun no lam of either nflectw d n t  
boundary, rtsctor ahutdrrwn, reactor amling, or other 
aafety rystem capability nsulting in con damage in 
m n t  of any single padw failurr o[ Itaftor primary 
codant pressure boundary, MfC ahutdmvn earthquake 
and o t h e r  reactor-related design basis 
ments/cunditions. 

SDC 41 Reactor k m b l y  Cooling 

Those prtions of the mctm assembky that form the 
nprcdor codant borcndary rhall be designed to mure 
no loss of either rcllctot primary pnesure boundary, 
mclor shutdawn, or other safety system cspbility 
rebuking in con damage in m n t  of any single failure 
of the nfleetor codant boundary, safe shutdawn 
tnrthquake and other reactar-rrlatcd design basis 
cvcnts/ditions. 

The reactor llssemMy cooling span8 &all enabk 
cooting for up to 72-h ader shutdown, considering a 
aingle failurc and W )  heat tra~poa outside 
containment. 

dedgncd to maintain their stNctural integrity in event of nafe 
rhutdm earthquake and other mctor-relatad kip bauh 
m n t a  

The mflator coolant boundary may be c ~ ~ i d c d  to perform 
the imtntoly contml function for the )*oc6(rr coo&# pwswc 
boundmy (an defined in 50.2 in Tabk B.4 in thb Appendix) with 
normal kaka@ from the reactor primwy doolant boundary. 

Other tiquiremmts that should be applied to the ddp of 
those portions of the reactor 8uacmbty oodant boundaria that 
form the reactor primary and dtcaor coolant boundaries 
include NRC GDCs 30,31, end 32 
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%able B.d Supplemental Design [Lriteria (SDC) for the Advrmred Neutron Source 

NUMBER TITLE CRITERION (REQUIREMENT) GUIDANCE 

SDC 42 Passive Coding 

V. REMCIDRCONTAMMBNT 

SDC 50 Reactor Containment Accam 

Meann ahall bc pmvided so that safety-related coding 
sy~tems for the reactor that normally depend on a 
mume of electrical pmcr shall accomplish their 
mfety function after a station blackout (total loM of 
normally connected off-site and on-site generated 
pcwcr) for either the time Rquircd to complete their 
safety function or up to 4 1  (goal is 72h). 

No diesel generated ac electrical pawtr should be r e q u i d  
within the first 4 hours of a station blackout for safety-related 
cooling ystems for the reactor. 

A frequently opened muor containment b required 
to permit access of aperimental and operations 
personnel to satisfied tbc ANS mearch goals and 
objectives. 

The reactor containment penetrations that are 
frequently operated or normally open should be 
sufficiently reliable to assure that containment safety 
functions and radiation release goals arc achicwd. 

SDC 51 Experimental System Isolation Experimental tubes, including guide and rabbit tubes, 
that penetrate the nactor containment boundary 
shall be pmvided with two automatic isolation v a k .  
Isolation valves shall bc located as close to the 
containment wall as possibk, with one valve inside 
and onevalve outsideof containment. These isolation 
valves shall be designed to fail closcd upon loa, of 
actuating paver. 

Valves 

SDC 52 

SDC 53 

O n - L i n e  M o n i t o r - - i g  of The reactor containment isolation status shall be 
Containment Isolation Systems 

Reactor Containment Integrity 

continuously monitored on-line. 

'The reactor containment shall be designed to @de 
for ewe of cmergenq closure during s h u t d m  
operation including atation blackout conditions. 

The safety-related function of these vahrcs are to provide a 
barrier against the loss of rcnctor primary water, reactor pool 
water, rcfledor vessel water, and the uncontrolled rclcase of 
radioactivity to the tmironment outside the reactor 
containment. These isolation v a h  should automatically closc 
as neassery to maintain their kak-tight integrity in went of a 
release to radioactivity within containment. (Also see GDC 50 
and 54). 
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'hbk B.6. Supplemental Design CLitak (SDC) kw the Advpaced Neutron So- 

NUMBER TITLe CRlTERION (REQUIREMENT) GUIDANCE 

SDC 54 sevne Accident# Design features to ptvcnt or mitigate mre 
accidenta ahall be mluated and indudcd in the 
design as appmpriate to impraw safety margins. 
Somt of the smre accidcntn may be beyond t h w  
induded in the containment design bank but are 
considtred to evaluate mnminment daign margins. 
Scvm accidents within the design basis and mrt 
accidents beyond the d u i p  basis zm desaibed in 
Appendix C 

Fuel-cdant interaction (FCIs): Reactor containment barrier 
structural margins should be determined for beyond deign basis 
events aach M aedible stam qIc&om. Banien include 
aperimenla1 tubtdisolation v a h  and the primary 8 1 4  
mta inmmt  VCSIICI. MMle  shields cmr the reactor pool may be 
required to pmen t  damage to the containment bgtTkr. 
Combustible ga8ca from FCIS a n  ooycftd in OM3 50,50.44 and 

50340(2XQ 

Cote debrb raxitkality: Rsaiticauy from me dcbTir should 
be pmental by physical systems or pmasses, ptfetabfy by ust 
ofgcmlmca ' lly safe configurations. Liquid poison may be 
nquid depending on potential locations for the cum debrk. 

Detonation d gases Structures, -em, and mmponents 
should be pravided for annbustibk gan control. Reactor 
containment and local a m ,  structural margins ahoutd be 
evaluated for beyond&@&asi8 events such a d&tmation of 
combtrstibk ga&S. 

Con debris cooling: Structures, systems and mmponents should 
be designed to l l ~ u r e  adequate coolability of - debris 
maulting from bcpnd-design-Mi mnts. 

Molten mreumacte intaactiona (MCCI's): Structures, 
system, and components darigna should be evaluated to 
minimize the gmrmtioa of Combustible ptes resulting fmm 
interaction between core debris and amcrtte. Special rxmmte 
materink should be mn~idtrad in ~kctai a m  including the 
subpik mom. A dedicated ova-pnssun vent from the reactor 
subpile room to the upper containment may also be evaluated. 

Fia8ion pmduct and radioactive ~~ tnmrpwt: Reactot 
conbinment systcmo design nquinmtnta, ot technical 
specification limits may be reduced with impmvcd undemanding 
of rission product release fram uranium-aluminum s i l i  fuel 
and tmnsponlplatewt within the nactor containment building. 

Containment am-pvauizat ion:  Reactor amtainment 
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NUMBER TITZE CRITERION (REQUIREMENT) GUIDANCE 

SDC 54 
continued 

SDC 61 Refueling 
IHoLDr 

SDC 62 

SDC 63 

The refueling and maintenance system shall be 
designed to ensure that any single equipment failure 
d o n  not (1) cxcccd radioactivity limits, (2) incnase 
the risk of injury to operating or maintenance 
personnel, and (3) mu11 in contaminating the heavy 
water with light water. 

Trit ium Concentration and  Systems shall be provided 90 limit the m a n t r a t i o n  
Inventory of tritium in heavy water and in buildingla11 

atmaphere in order to ~ U I Z  that radiation cxpouure 
to p n n e l  is as law BS ruwon~My achievable during 
operations and maintenance. 

Waste Management The plant shall be designed to enable onaite storage 
of all radioactive solid waate, including rcamrcd 
tritium from one [HOfDF’ year of operation. 

The radioaaive waste systems shall be designed 
asuming 1.0% failed fud 

atmctural margin should be determined for rafety margincrmts. 
Safety margin events are defined in Appendix C 

System should be pmvided to monitor amcentration of tritium 
in heavy water, light water poob and cells, building anas, 
equipmat cells or cell vcntq and equipment vents. 

The goal for the tritium concentration limit in aqueous systems 
is 74 O M  (2 miter.) Tbe requirement h 185 GBah 
(5 CiAitcr.) 

The total quantity of tritium s(0red onrite outside the 
containment boundary should be lcss than that that would rrsult 
in a who& body dmc greater than 5msV (05 rem) or its 
equivalent at the site boundmy in the mxit  of the largest 
credible nkarc assuming tritium is in the form of tritiated walcr 
vapor. 
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Table B.6 Sapplementni Design criterk (SDC) iOr the Advaaced Neatron Source 
~~ 

NUMBER TlTLE CRITERION (REQUZREMENT) 

SDC 64 Limited Volume Air and Water ihctot pool 6nd water-fitted celb shall pwide 
mctor coolant inventory m t t d  and amtion of 
water totuble fmbn products in event of tmab 

rcflex%or heavy water boundary. 

Reactor pod 6 d  water-fikd a i l s  should be designed to 
maintain their water kak-tight h t w t y  in rrmt of mfe 
nhutdown earthquake and a b k  in the nsctoc primey coolant 

Cdh 

(LQCAS) in reactor primaty &ant boundsty and bOUlld8ry. 

Reactor and rctkcbr oootant boundaria, water-filkd pooh and 

monitor water kakage. 

Limited volume air alb (endaaurra) should prwide paaaive 
mcana for textor coolant inventory amtrul and fmh product 
confinement in m a t  a€ a break in reactor primary d n t  
boundary (LOG%). These ab (endosurca) ahouM be designed 
to maintain their kak-tight integrity in m n t  of wife a h u t d m  
earthquake and a b k  in the reactor primary cwiant 
boundary. 

Cells Should be pmvkkd vfth inStrUlDCIlk3hI t0 6nd 

The ctlls should be pmvidod with instrumentation to detect 
wnter kakegc Into tbe cells and acz-om the a l l  lintlk 

SDC 71 Barn Tube hlation 

The radioacthe equipment a t l a  shall be designed to 
ptwkic adequate radiation ahielding and to p m n t  
the uncontrolled release of radioactivity into 
opemting areas or to the environment. 

Neutron guide, beam, and rabbit t u b a  that pmetrate 
the ahkM wall shall be pmvidat with redundant 
baflitm. 

n e  d l  boundary COIIIjlltt ot the cdl atnlcturc, cell 
penetrations, d l  penetration idation vaIvcs, and ataociatcd cdl 
atmosphere treatareat r)atema 

"he equipment cell should Bt designed to mtisfy !he #in& 
failure uitcria. 'Ihat celb may be metal-lined for rtanrt~y of 
tritiated heavy water or to satisfy Ute design basis kakege 
rateirseismic loads. 

Redundant ba- msy be provided by wing dther double 
~at ioava~oroacvs lveandonecont inuo~~ ins ta l l ed  kak- 
tight banier deaiped to the higher of the refkctor mael or 
mntainmmt da~@ ptesw. 

Imlation valves, if any, aha11 be locsted M dole to the shieM 
wall M possibk and daigned to feil dosed. 
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Tabk B.4 Sapplemental Design CXteria (SDC)  for tht Amnncad Neutron Source 

NUMBER mte CRITERION (REQUIREMENT) GUIDANCE 

SDC 71 
continued 

SDC 72 

SDC 73 

Hot Celts 

Cold Source 

The apcriment hot cella shall be designed to pmvide 
radiation rhielding and to p m n t  the uncontrdkd 
rekase of radioactivity into optrating arcaa. 

Each cold m u m  ystem shall be designed to ensure 
an atmmely lrrw probability of any of the following 
events: (1) loss of reactor containment, (2) damage to 
the reactor eaacmbly, (3) loss of reactor shutdown 
capability, or (4) damage to any other reactor aafety 
system. 

The safcty-related function b to provide a barrier against the 
lossofnactorprimaryuatn;nactwpoolwater,refkctorvcrsel 
water, and the uncontrolled reksrc of radioadivity inaide the 
reactor containment. Thac iaolationvatves should automatically, 
as neassary, close and maintain their leak-tight integrity in 
m n t  of a radioactivity rekae within containment. 

The hot cell boundary consist, of the cell struaun, a l l  
penetrations (Le., manipulatom), shicld windows, and cell 
atmosphere cleanup systems. 

The cella may be designed as aciamic c a w  I-L rtmctums, if 
their failure in went of an SSE could mul t  in failure of other 
safety related functions. 

Each cold nou~cc system should bc designed to coatain an 
internal deflagration of a stoichiometric mixture of deuterium 
and air initially at  0.1 MPa (14.5 p i )  and 300 K (g0"F). Esch 
system should be designed to ensure MI deuterium release into 
containment in m n t  of (1) safe shutdown earthquake, (2) total 
loss of addc electrical power, (3) any other reactordated 
design baais event, or (4) total loss of helium refrigeration. 
Prarsure relief devi&r should not r m t  to a i  inside containment. 



NUMBER 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

RG 1.1 (1lnO) 

RG 1.2 (1lnO) 

NPSH for eme%ency d i n g  and containment heat mnoval 
r y s t a  pump 

mAL RG 1.1 mppartd 6DC 41 a d  requires that the ruction 
piping for ell pump required for mfe shutdown of the 
muor, duriag both normal and accident ad i t ions  and 
induding the cooling of both the mre a d  the 
containment, is dedgabd and located to tllllwe sdeguate 
net posit* suction hcad (NPSH). 

mNT Thi program includes the imiwtigation into the 
embrittkmcnt of carbon s ta l  rcbdarvuscls by inadiation 
and poasiMe vessel Mttk faihut fran high 8- caused 
by a large thermal gradient. Ba!aw the A N S  has an 
aluminum prarsure vessel and docs not inject large 
quantities of cdd &ant into the QXC pns~ur boundary 
tube (it., the vwael), large thermal gradients will not 
occur. Hcwever, beEbuae of the high neutron flux, vaml 
embrittkmcat may occllf. Thb will be monltond. 
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Tabk B.7. Compliance Commitment to NRC Regulatory Gaides hr the Design of thc Advlnobd Nentnm Source 

NUMBER TITLE 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

RG 1.3 (Rev. 56/14) Assumptiom for evaluating rediological c01111cqucnca of h a  INTENT 
of coolant accidents for BWRa 

RG 1.4 (Rev. 56/74) 

RG 1.5 (Wl) 

RG 1.6 (Wl) 

RO 1.7 (Rcv. 2, 11/78] 

Ausumptions for evaluating radiological c01111cquencm of loss INTENT 
of coolant for PWR's 

Assumptions for evaluating the radiological consequence of a PARTIAL 
steam line break accident for EWRa 

Independence betwun ndundant standby pmwr wum and TOTAL 
distribution system 

Contlol of combustible gau concmtrath in containment INTENT 
following I l a r t d a o l a n t  accident 

RG 13 ruppoM 50.34 and 10 CFR 100. Thb guide 
p&da acceptabk asaumptionu for evaluating the design 
basis loaa of coolant accident for a boiling water maor 

determine amplianoc with the siting requirements d10 
CFR 100. &Qust the B O U ~  term for the A N S  is much 
smalkr than that for a pwcr reactor, the intent of this 
guide will be folkrwcd. The mum terms for the ANS arc 
given in Appernlb C of the PDR. 

RG 1.4 ruupportrr 50.34 and 10 CFR 100. This pide 
pmvides accrptabk asaumptiom for evaluating the dcaign 
basis kres of coolant accident for a BWR. ?he 
m e t h o d d ~ ,  based on TID-14844, b wxl to determine 
compliance with the riting requirements of 10 CFR 100. 
Becaw the sours term for the ANS ia much smalkr than 
that for a power reactor, the intent of this guide will be 
followed. The mra tcrms for the A N S  arc g k n  in 
Appcnda C of the PDR. 

RO 15 rupponr 50.34 and provide8 rpaifE guidaaa for 
a stcam line breal: d e n t  for a EWR. Hawcm, nourus 
(e+, iodine and noble gams), doec comerubnu, 
atmaphcric diffusion, and breathing rat= will be miewtd 
todaarmne . radiological consequeaca of a pipe b m t  

(BWR). The methodology, bgJed 011 "ID-14844, is ~4 to 

AU dcviccs relating to safety and requiring electric pwr 
(dc) and the dishbution systems will be designed for 
acpan~tion of safety kreds into independent group& 

RG 1.7 rupports GDC 35, GDC 41, GDC 50 and 50.44. 
This guide @des guidelines for evaluating Ihe  
production of combustible gases follawing a LOCA in 
lightwater maor plants with zircalay-dad mddt fuel. 
Becaw the A N S  docs not use zircaloyclad oxide fud, 
most of lhis RG is not applicabk. Hawmr, the intent of 
that 8ectiOnr that d d b c  methods and m k i a  for 
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NUMBER 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUtDANCE 

RO 1.7 (Rev. 2,llnS) 
continued 

RG 1.9 (Rev. 3 l U r 9 )  

RG 1.10 

RG 1.11 (Rev. 1, Un) 

Perwnwl &ion and training TOTAL 

sefection of dkael generator uet capacity for standby pwer 
supplies 

INTENT 

Mechanical (Cadweld) splias in reinforcing ban of Category I NONE 
Col)(TCtt 61rUaUIW 

Instrument lines pcnarstin& primary reactor containment TOTAL 

combuaUW gan amantraticm mtml within the 
coatainwnt are applicable. 

RG 1.8 mpports 5034(b) and 10 CFR 55 and b 
REQUIRED by DOE 5480.6. RG 1.8 endomes 
ANSVANS-3.1-1981, with aceptior18, whkh provides an 
appmech for m p l y i n g d t h  the qualifications and training 
rqu i r cwnl s  in 10 CFR 50 and in 10 CFR 55. RG 1.8 
a b  endorses ANSI N18.1-1971, with cncptions. 

RG 1.9 wpporto GDC 17 and 10 CFR 50 Appendix B. 
RQ 1.9 rcquita that ~ t c m s  an designed to withstand a 
mmplete kao of ac pcm (other than iavetter supplied 
pamr) for at b s t  2 h without nceadiag equipment limits. 
Dieset generator BC etcctrical pclwn uhall not be required 
within the fim 2 h. Battcry-invcrlff rupplied ac power in 
wed for thio duration. RG 1.9 a b  cndorsce IEEE Std 
387-1977, with acreptions, which defieates principal 
design criteria and quafifmtion testing tequircments. This 
standard id wpplcmcntay to IEEE srd 308-1974, which is 
endomed with uceptions by RG 1.32 The AN!? shall meet 
the intent of RG 1.9 by utilizing only u t d  mmes 

dc po~er, M gatitY. 

RG 1.10 wm withdmm and is uupefiated by RG 1136 
Rcv. 2,6181. 

RG 1.11 uupportr GDC 55 and GDC 56. Any iostruwnt 
lims penetrating containment will comply with RG 1.11. 
Guidance g b m  i s  RG 1.11 should ab, be applied to any 
instrument lines penetrating the bblogkal shield. 
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'hbk B.7. Complianoe Commitment to NRC RqdatorJr Guides for the Design of the Ahranoed Nentmn soorOe 

NUMBER TITLE 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

RG 1.12 (Rev.1, 4n4) Instrumentation for earthquaka 

RG 1.13 (Rev. 1,12/75) 

RG 1.14 (Rev. 1, WS) 

RG 1.15 

RG 1.16 (Rev. 4,8/75) 

RG 1.17 (Rev. 1, w3> 

Fuel storage facility design h b  

Reactor coolant pump flywheel integrity 

TOTAL RG 1.12 k consistent with 5036(c) and is laed to ratbe 
the requirrWntr of AppcndK A of 10 CFR 100. RG 1.12 
cndorsts, with exceptions, ANSI N185 for mtisfying the 
d s m i c  instrumentation requirements, Bssw the 
fmqucncy range for the earthquake instrumentation 
required in C4.b b not awmercially available, the A N S  
may not be able to comply totaw. Harmvn; proposed Rev. 
2 (71ul&o) endones ANSVANS 22-1978, which rmpts 
most of the aceptiona to Rcv. 1. 

RG 1.13 b amsiatcnt with the qui rement r  of GDC 61. 
?he spent fuel pool storage facility will be designed to 
scismic Category I requirrmentr to prwide pmrcction 
from missiles and heavy loa&. Tht pool will be designed 
with apppriate water kvel monitoring and with volume 
Duff-cnt to prcwide fuel pool cooling during numa1 and 
pmtulatcd accidcnta 

RG 1.14 suppor(s GDC 4. If any rractor m i a n t  pump 
have inertia flywkla, the A N S  will COMPLY with RG 
1.14. 

TOTAL 

TOTAL 

Testing of hnforcing bars for C a w  I concrete structures NONE RG 1.15 was withdrawn and is suuperacded by 1.136 Rev. 
5 m1. 

Reponing of o p t i n g  information 

Pmta%ion against industrial ~bo(sp 

N/A-L RO 1.16 support8 50.36 and relates to the technical 
spscifications conarning health and safety, periodic 
routine operating reports, and "abnormal" occuntnct 

reports for submittal to the NRC Reporting requkmcnti, 
for the ANS are given in DOE 5484.1 and DOE 5484.2 

TOTAL RG 1.17 is amsislent with 10 CFR 5034(c). RO 1.17 
mdorses ANSI N18.17, with additions, which pwidca 
procedural muu~ures for proleaion against industrial 
sabotage. The additions prwide a basis for a physical 
nccurity plan for the protection against industrial sabotage. 
The A N S  will COMPLY with the requirnOeatt and 
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n b l e  R7. Cbmpliana Qmmitment to NRC Resnlntorp OnMes for the Design dthe Advancd Neutron Some 

NUMBER 
COMPLUNCE 
COMMtTMBNT 

JWSl''lFICATl0N 
AND GUIDANCE 

RO 1.17 (Rev. 1,6/73) 
continued 

RO 1.18 Structural scctp(ancc t a t  for m a t t e  primary mctor NONE 
containmene 

NondertruaiVe aamination of prhnary containment liner NONE 
WClds 

Vibration mearumnmt on reactof internab m 

RG 1.19 

RO 1.20 (Rev. 2,5/76) 

RO 1.21 (Rev. 1,6t74) 

RG 1.22 (W2) 

Measuring and =porting of effluents from nuclear power INTENT 
plants 

Periodic ttstlng of protection v t e m  actuation functions 

reammendatiarr amtahred in ANSI N18.17, "industriel 
Security for Nudcar Power Plants." 

RG 1.18 was wilhdrawn and b tuuprreeded by 1.136 Rev. 
5 6/81. 

RG 1.19 witbdtawn a d  6Uuptneckd by 1.136 b. 
2,6/81. 

RCi 1.20 aupportr GDC 1 and 50.34. RG 1.20 pwida a 
oompnhensive vihtfoa  amwsmcnt program for uac in 
vlerifying the stnrctural integrity of nactoc iatunab for 
ffaw-inducd vlbratfoaa The wcrall program inctuda 
individual analytical, mcawnment, and inspeabrt 

coopemthty IO verify strudural integrity and to establish 
margin of lafety. The INTENT of RG 1.20 b applkabie to 
tbe AN$ hcrwcuw, the testing detaib given may not bc 
appzupriilte. 

RG 1.21 qpom O W  60, OM: 64, 20.1, P.lOa, and 
50.36a. RG 1.21 describes pmgmms for masuring, 
reporting, and evaluating r c b a ~ ~  of radiosaivc materials 
in lquid and gaseous efflucnb and guidelines for 
classifying and reporting the categorig and Curie content 
of nolid waatcs. It a h  pmvida guidelinca for calculating 
potential annual cadistion dosca to individuals and 
populations. The program may need to be aupptcmentcd 
or modified baam of the deign of the A N S .  

RG 1.22 #rppmb GDC 20 and GDC 21. RO 1.22 
dercribca rcaptaMe methods of idtiding the rrctuation 
d& for protections aptcma. These system8 must be 
designed to allow pcriodi testing. 

programs. IndMdual programs rhoutd be uaed 
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’bbk B.7. Cornplianoc Commitment to NRC Regulatory Guides for the Design of the Advand Neutnm Source 

NUMBER TITLE 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

R G  1.23 (Yn) Onsite m e t u m h g i i l  programs 

RG 1.24 (W2) 

RG 1.25 (W2) 

RG 1.26 (Rev.3, ;%r6) 

TOTAL RG 1.23 supports 10 CFR 20.10 CFR 100,1oCFRsl, 10 
CFR 50 Appendix I and the NEPk RG 1.23 also mdorsa 
ANSUANS-25-1984, with accptions, which pmvides 
guidance pertaining to the meteomlogical measurement 
p q p m  naded to @de meteorological data to be uaed 
in thc evaluation of the Cwironmental impact and the 
impacts of the mutine radioactivity r e l a x  and the 
accidental radioactivity mkar: that may be assodated with 
the cwstruction and operation of plants. (Guidance for 
record wention is given in RG 1.33.) RG 1.23 
consolitca aisting guidance on metaKological 
mcaaurrwnts contained in RO 1.97, RG 1.101, and 
Suppkment 1 to NUREGQ737. 

Assumptions used for evaluating potential radiological TOTAL RG 1.24 supports 50.34 and 10 CFR 100. If the A N S  is 
comquencca of a pwr rad gas storage tank failure going to use radioactbe gaa storage tank, to permit decay 

of radioactive gases aa a means of reducing or prmnting 
the relarst of radioactive materials to the atmosphere, RG 
1.24 will be used to evaluate the mnscqucnccs of a gas 
storage tank failure. 

Assumptions used for evaluating potential radiological P A R W  RG 1.25 supports 50.34. The detailed pwisions in RG 
consequcnaa of a fuel handling accident in the fuel handling 1.25 applies to aide  N in fuel rods. Because of the 
and storage racility for BWR and PWR’s differen- in hrel, fuel handling, and fuel storage, RG 1.25 

is perally not applicable to the ANS. Howevcr, R G  1.25 
will be h e w e d  for the applicability of x/Q and thymid 
doet cowersion tacton. 

Quality p u p  classification and standards INTENT RG 1.26 supports GDC 1 and 5055a. This guide describes 
a quality dassification system related to specifmi national 
standards that may be wd to detmnine quality standards 
for satisfying GDC 1 for other safety-related mmponenta 
containing water, steam, or radioactive material in LWRs. 
Dtteils of the Quality Gmup standards applicabk to the 
A N S  am girm in PDR, Chap. 4. 
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NUMBER TITLE 
COMPLIANCE 
COMMITMENT 

JUSTIFlCATION 
AND GUIDANCE 

RG 1.27 (Rev.2,lflS) Ultimate heat sink 

RO 1.28 (Rev. 3,8BS) 

RG 1.29 (Rev. 3,SnS) 

RG 1.30 (W2) 

Quality hmnnce  ptogram rajuirementa (daign 8 MTAt 
nmtructian) 

m R G  1.27 s u w  GDC 44 and GDC 2 for planta that we 
water primarily as the ultimate heat rink. W i n g  towera 

Sink if they are wed to accomplish the fink mfcty 
functions. Because heat can be transfared to the 
equipment d b  (as a rhort term mean8 (up lo 72 h) of 
providing coolin& the detailed pmhiom of RG 1.27 oll 

(2) m nquked to satisry tbe aaame Fcguimllcna a8 the 

thedesigndtherurctordrycodlagsystem(RSCS) 
am SpptiCaMc only where appopciate. 

seismic deaign dassification PARTIAL 

Quality & u m a  reguiremtnts (inatatlation, inspection, snd INTENT 
test of instrumentation and electrical equipment) 

RG 1.28 wppoM 10 CFR 50 Appcndh B and mdorsm, 
with a d d i t h  and modifications, ANSUASME NQA-1- 
1983 and ANSUASME NQA-18-1983 Awmda. The 
mahodr daa ibd  in RG 1.28, Revision 3, fa: complying 
with the pmvbiona of Appendix B to 10 CFR 50 with 
regard to the c a t a b l i i t  and impkmentalion of the 
requisite quality aaaurance p m p m  are mnsidcrrd to be 
g*letpfly cquivsknt, from a po(pammatic standpoint, to 
the muhods desafbed in Rcvkiw 2 to RG 1.28 rad RG 
1.56, RG 1.64, RG 1.74, RG 1.86, R G  1.123, RO 1.144, 
and RG 1.146. 

RG 1.29 nipports GDC 2,lQ CFR 50 Appendix E, and 
10 CFR 100 Appendix A Thin yide d a a i b c r  a method 
for identifying and classifying thoee featuln that should be 
d w i p a i  to withstand the of the rafe rhutdtmn 
earthquake (SSE). Regulatory p i t i o m  C1.e and C.1.f are 
not appticabk to the ANS. 

RO 1.30 establiiha that spaific rtandarda (IEEE 336- 
1971 and ANSI N4524-1972) are adequate hnaa to 
comply with the pertinent nquircmenb of 10 CFR 50 
Apptnda B. RG 130 pmvida, guidance to ensure that 
appropriate quality ~ldburana rajuirnnene that amply 
with 10 CFR 50 Appcnda B are wed for instaltation, 
inspection, and testing of inammentation and electric 
equipment. Becauac of the p i v c  b i g  of the plant, 
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nble  B.7. Compliana CbmmiQlent to NRC -tory Guides iOr the Design of the Amnnobd Neotron Source 

NUMBER TITLE 
COMPLIANCE 
COMMITMENT 

JU!iTIFICATION 
AND GUIDANCE 

RG 130 (W2) 
continued 

RG 1.31 (Rev. 3,4n8) 

RG 1.33 (Rcv. 2, 2/78) 

Control of s t a in l a  steel welding 

reliance on elcarlc pomr b not an great M in current 
gencretion nuclear pc~nr  plants. ?hncfore, the INTENT 
of RG 1.30 will be met b u &  the QA requirement 
applied to ac ekctric equipment will be conabtent with ita 
design requirement. 

RG 131 supportr GDC 1, GDC 14, and 10 CFR 50 
Appendix B. RG 131 d e a a i k  an acceptable method for 
control of welding in fabricating and joining aafety-related 
austenitic s t a i n h  steel componmta and v t cms .  The 
ANS will either mect the INTENT or TOTAL compliance 
with RG 131 bascd on the vcrifmtion method uacd. 
Rather than magnetic verification, chemical analysis 
provisiins of ASME B&PV Code Section 111, NE-2430 
may be uacd for determining the amount of delta fari te in 
each heat or lot of austenitic stainlcss steel filler material. 

TOTAL 

Usc of IEEE Std 308-1971. criteria for Class E electric 
systems for nuclear gcnemting station 

INTENT 

Quality AMunnaC program nquircmcne (operation) TOTAL 

RG 1.32 oupports GDC 17 and GDC 18, and endow 
IEEE Std 30&1974 and IEEE Std 450-1975. IEEE 308- 

that must be amsidered whik follawing the guidance given 
in RG 132 RG 1.6, RG 1.9, RG 1.75, RG 1.81 and 
RG 1.93. RG 1.32 pumes the adstence of safety related 
ac power and establishes requirements relative to 
appropriate capability, independena, and reliability. The 
intent b to establish specific requirement8 to wure a 
highly reliable electrical pcnmr rupply syaystem 

commensurate with the functional application. RG 1.32 
implies that a thcr  oneite or offaite ac pcrwcr is required 
to meet the conditions of maintaining mre cooling, 
containment integrity, and related support aaivitick 

RG 1.33 supports GDC 1 and 10 CFR 50 Appcnak B. 
RG 1.33 pmvides guidance for quality ansurancc program 
requircmcnta for the operatiom phase of plant life 

1974 h a  btcn Rplaccd by IEEE 303-1980. Other RGs 
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NUMBER TITLE 
COMPLIANCE 
COMMITMENT 

JUSTFICATTON 
AND GUIDANCE 

RG 1.34 (1ZnZ) 

RG 135 (Rcv. 2,1176) 

RG 1.35.1 (4/79) 

RG 1.36 (W3) 

RG 1.37 (W3) 

Inaervia surveillance of unputed tendons 

Determining pmstnssing fonrs for innpcction of p t r t s s c d  
conctetc containments 

Nonmetallic thermal insulath for austenitic stainless s l e d  

Quality AMumncc quinmenrr for dtaning fluid Lystcms and 
d a t e d  equipment of water coded nuckar plants 

TOTAL RG 1.34 supports GDC 1 and 10 CFR 50 Appends B. 
RG 1.34 deacrlbes an saaplabk method of impkmentiag 
the mtd of weid Papntia when fabricating ekctrodag 
welds for nuckar mmponents made of faritic or austenitic 
matetfa4. Because reactor cooling pipingwill be fabricated 
with austenitic stainlm steel, the A N S  will mmpIy in 
'FVTAL with RG 134 if ekdrralag weid propertica (u1: 
UECd. 

TOTAL RG 1.35 support6 GDC 53. If the containment ttructtur 
for the A N S  ha8 unganed tendom in prumsd 
COIIQT~C, RG 135 will be fottamd. 

TOTAL RG 135.1 suppons GDC 53. RO 135 describes a basit 
fa: dmtoping an appmpriatc inatvkr inspection and 
agmillanccptugcamfmuagmutcd t c m k w i n ~ &  
collcnte containments. RG 135.1 aprndr and c l n z i h  on 
haw to determine prartrtaSing foma to be uaed. RO 
135.1 fr appliabk to the ANS if the containment wm 
e--- 

TOTAL 

TOTAL 

RG 1.36 mppm GDC 1, OM: 14 and GDC 31. RG 1.36 
pmvidca guidance for tht selection and w of nonmetallic 
thermal inaulstion to minimize any contamination that 
could pmmote rtre.sacorrmion cracking in the stainless 
steel portionr of the m o r  d a a t  prcawc bounday 
and other system important to aafety. 

RO 1.37 support6 10 CFR SO Appcndk B and desaibes 
an acceptable method of complying with the. n g u l a t h  
with regard to quality auuurnBot requirements for onaite 
ckirning of materish and componmts, deanncm control, 
and poperational ckaning and lqyup of vltteroootcd 
fluid syxtem. RG 1.37 endomes, with aoeptiOnr, ANSI 
N45.21-1973. TIE A N S  will mpI~ with RG 1.37. 
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Tabk B.7. Complinwe Qmmitment to NRC Regulatory GuWs for the Design ofthe Amnncad Neutron Source 

NUMBER TITLE 
COMPLIANCE. 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

R G  138 (Rev. 2 , S m )  Quality Aguraace requirements for packaging, Ihipping, TOTAL RG 138 uupporta 10 CFR 50 Appcndi B and M b a  
m n g  storage and handling of items for water cookd plants acoeptabk quality MJUfancc quircmcnta for the 

packaging, rhipping, reaiving, rtoragc, and handling of 
items for nuclear power plants. €kcawe the ANS fuel ia 
highly mriched uranium (HEU), the A N S  will have 
TOTAL a m p l i a n a  with RG 1.38 with additional 
q u i n m c n t a  pmmulgated by the DOE. RG 138 endoncs, 
with additions and modifications, ANSI N45.2.2-1972 

RG 1.39 (Rev. 2,9n7) 

R G  1.40 (W3) 

RG 1.41 (W3) 

RG 1.42 

Housekeeping requirements for water cooled nuclear planta TOTAL 

Oualification t a t  of continuous duty moton installed inside TOT& 
containment of water cmkd nuclear plants 

P t ~ ~ p e r e t i o ~ l  testing of redundant electric power ayatemn TOTAL 

Interim licensing policy on aa low as pct icable  for gaacous 
radioiodine relcaaea from l i g h t w a t c r d e d  nuclear power 
mctm 

NONE 

R G  139 aupporta 10 CFR 50 Appendix B and daaibca 
an q b k  method of complying with the nylationa 
with regard to houaekeeping rcquimncnts for the control 
of work activitica, mnditions, and Cwironwnts at the 
plant site. RG 1.39 endonres, with napciOm and 
modificahna, ANSI N45.23-1973. 

R G  1.40 ruupports 10 CFR 50 Apptnda B. If the A N S  
uses Continuous duty motors inaide Cantaiament, the ANS 
shall comply with R G  1.40 (and IEEE 334-1971). 

R G  1.41 ruppwts GDC 1 and 10 CFR 50 Appendix 8. 
R G  1.41 d d k s  a method for verifying the propa 
assignments of redundant load p u p  to the related on- 
rite power aourcea. RG 1.41 states that those onaite 
electric powm ~ t a m  design4 in acoordan~  with RG 1.6 
and RG 132 should k tcsted to verify the aktence of 
independma among redundant on-aite power bourns and 
their load groups. 'Ihe A N S  will comply with RG 1.41. 

R G  1.42 waa withdrawn on Ut2/76. 
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NUMBER 
COMPLIANCE 
COMMITMENT 

JUSTIl;ICATION 
AND GUIDANCE 

RQ 1.43 (SI73) 

RO 1.44 ( S I B )  

RG 1.45 (Sn3) 

RG 1.46 

RG 1.47 (Sm) 

RG 1.48 

Control of r ta in la  steel mld  cladding of low alloy stcel 
components 

TOTAL RG 1.43 supports GDC 1 and 10 CFR SO Appendix 9. 
RG 1.43 dumiba m&ods for selecting and mtmlling of 
welding processes wed for cladding ferritic steel 
compoaents with austenitic s t a i n b  steel to restrict 
prsaica that muki result in undercled cracking. Thin 
guide b limited to forginga and plate mrtericll and dog not 
apply to other prcDdrtct form such an casting and pipe. 

Control of the udt of ncnsitized rtainkaa stal TOTAL 

Reactor cootant pressure boundary leakage detection sptcmr, TOTAL 

Protection against pipe whip indde containment NONE 

TOTAL Bypassed and inoperable statua indication for nuckar power 
plant safety aystem 

Design limits and loading combinations €or #ismi Categny I 
fluid system components 

NONE 

RG 1.44 ~uupportr QDC 1 and 10 CFR 50 Appendix B. 
RQ 1.44 describes the control of the ipptication and 
promsing of rtainksr steel lo llvoid c e v m  &ndtization 
that CWM kad tostresllmnodoa cracking. 

RG 1.45 mpprb GDC 30. RG 1.45 pmvidcr methods for 
ackaing leakage detection s)atems for the reactor a d a n t  
prcmm boundary. Inatrumentation shall be pmvided to 
dcwu and monitor Etabge fmm all reactor aad &kctor 
coolset boundaries, including "nomat" ddgn leakage, and 
froxu water-filled pools and aUs. rite instrumcnlstion shall 
have the capability to detect kakaga b than technical 
speciocation limits and to rat&@ the nguhrnrcats of NRC 
RO 1.45. 

RO 1.46 wan withdnmn 011 Wl#. 

RG 1.47 supports 50.55. and 10 CFR 50 Appendix B. RG 
1.47 eadorscs, with emptions and moditicatitma, IEBE Std 
274-1971. Automstic i n d i i t h  of the bvpMs or 
irmoperability of each rrdundant portion of a syntm that 
pfcnma a function important to M f w  shall be 
contiauonsly indicated in the CWtFd roan. 

RG 1.48 UM withdrawn on 3/ll#. 
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NUMBER TITLE 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AM) GUIDANCE 

Re 1.49 (Rev. 1, 1m3) Paww levelr of wata ~JOM nuckar plantr INTENT 

RO 150 (5/13) 

RO 153 (Sm) 

Contml of preheat temperature for wclding of low-alloy steel TDTAL 

Inacrvice inspection of ASME Code clsss 2 and 3 nuclear 
pawer plant component8 

NONE 

Design, testing and maintenance mteria for atmospheric INTENT 
cleanup system air filtmtion and adsorption units for light 
water nuclear plants 

Application of the aingk failure aiterion to nuclear power TOTAL 
plant protaion tyatam 

RO 1.49 E U ~  50.34 and 10 CFR 100. The intent of 
RO 1.49 b to a h  for a slightly higher aglumed pawcr 
kvcl to allaw for possible inahuwnt amm. Therefore, 
ana- of possible offaite mdidogicsl consc~uemrs of 
postulated deign Wi accidcntrr ahall be p n f d  for at 
kast 1.02 timea the proposed 

RG 150 8 ~ p p - t ~  GDC 1 and 10 CFR 50 Appendix 9. 
RG 150 clcaaibcs rcquiremcnt8 to mtrd the welding for 
luw-alloy 8 t e I  components during initial fabrication in 
ordcr to reduce the proptnaity for asdo (cold cracb) or 
reheat cracks forming in underbead areas and b t -  
affcacd mea. RG 150 may not be applicable to class 2 

pamr kveL 

and 3 owrponenta 

RG 151 ma withdrawn on 7/21/75. 

RO 152 supports GDC 19, GDC 41, GDC 45 GDC 43, 
GDC 61 and RG 1.140. The INTENT of RG 152 will be 
met by designing the atmosphere ckanup systems to 
mitigate the consaquencar of postulated accidents by 
ranwing from the building or cwtainment atmosphere 
radioactive material that may be damcd in an accident. 
Howcwx, the noum term as apecifd in TID 14844 will 
be modified to retkct the ANS *wvoc term and to provide 
a more technically correct aouccc (am that factors in the 
experience learned since the TMI 2 accident. The source 
terma for the A N S  lllrc given in Appendix C of the PDR 

RG 153 aupportn 5055a. RG 153 desaibes an acotptabk 
method for dafyiag the single-failure Criterion to the 
deign and a ~ l y a i  of ploleah systems. RG 153 
endoma, with modifications, IEEE Std 379-1972 
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NUMBER TITLE 
COMPLIANCE 
COMMITMBNT 

JUSTIFICATION 
AND CiUIDANcE 

RG 1.54 (Sm) 

RG 155 

RG 1.56 (Rev. 1,7fl8) 

RG 157 (W3) 

RG 1.93 (Re. 1,9/so) 

Quality Asrursna nquiremmts for pmtaaivc coatings applied 
to water molal nuckar plants. 

NONE RG 154 endones and suppiemcntr an ANSI standard that 
has been withdrawn. ?herefon, this RG Is not applicabk 

Concrete placement in C a w  I structures 

M8htCMIICC. of water purity in BWR'r 

NONE 

NONE 

Design limits and loading combination8 for primary rtactor TOTAL 
containment system mmponmts 

Qualification of nuclear plant inspection, examination end TOTAL 
testing pcmnnel 

to the ANS. GU~~~IICC. about protective coatings applied to 
varibus rtaf and mnaett rurleoa, homver, i8 milabk in 
the ASTM wbcommittee DO1.43 publication: "Manual of 
Corting Warlr for Light-Wata Nuclear Pomr Plant 
Primsry Containment ami 0- slfety-Related Facilities 
(PCN; @3-401@79-14)". 

RG 155 ma withdm and L supmaled by RG 1.136 
Rev. 2,6181. 

RG 1.56 rupporrs GDC 13, ODC 14, GDC 15, and GDC 
31. ?hft guide L peculiar to the operation of CondCMste 
dcminualizen and reactor water cleanup in 
BWRs, 

RG 157 supports GDC 2 RG 157 pruvidw guidance for 
selecting oombinatioor of Winp for design or for 
idcati[ying Scismk Category 1 compnmta (i.e., 
componene that rhould bc designed to remom fuadionai 

guide deliatafca acceptabk d a i p  limits and appropriste 
combinstioar of Wings aseociated with wrmlll apaatfon, 
postulated accidents, and rpecieed rcirmic eyenu for the 
kip of components of metal primary rawtor 
containment vtems. 

RCI 1.58 supports Appendix B of 10 CFR 50. RO 1.58 
esdoraea, as s u m e n t c d  or d i r d ,  ANSI N45.26- 
1978, w h i i  ddinclltcs the qualifications of pcnOaatt who 
perform inspadi enaminstiom, a d  tau during 

pmpcmtioaat and startup testing, and the operatbn phase 
of plants. The A N S  shall amply with the methods 
descrlbed in RG 1.28, Rcvi s i  3 far complying with the 
pravir i  &Append& B to 10 CFR 50 with regmi to the 

undar the effect6 of the urfe rhutdawn carthquate). Thb 

f&k&hl, d p t  at  the COlUWUUh rite, awtrrtructh, 
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NUMBER TITLE 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

RG 1.58 (Rev. 1 , 9 B )  
continued 

RG 1.60 (Rev. 1,12/13) 

RG 1.61 (lOn3) 

Design basis floods for nuclear prrwer phnts 

establishment and implementation of the requisite quality 
assurance pmgam. 

RG 1.59 support6 GDC 2, 10 CFR 100, and RG 1.29, 
RG 159 discusses the design Wi floods (i.e., the most 
wwre flood mnditions that can masonably be predicted to 
OCCUT at a rile M a result of mere hydro-meteorological 
conditions, &mk activity, or both) that plants should be 
designed to withstand without l a  of capability for cold 
shutdown and maintenance thercof. The design 
requirement8 for flood protcctiOn arr given in RG 1.102 
RG 1.29 identifm structures, systems, and components 
that should be designed to withstand the effects of the safe 
s h u t d m  earthquake. RG 1.59 also endwsa ANSI N170- 
1976, with aapt ions,  which contains a methodology €or 
estimating prubable maximum Oooda along rIRamS, 
probable maximum surgcs and seiches at estuaries and 
coastal areas on and large lakes. Because the ANS 
is not along a coastline, only part of RG 1.59 is applicable. 

PARTIAL 

Design response spectra for seismic design of nuclear pawer 
plants 

INTENT RG 1.60 ruppori~ GDC 2 and 10 CFR 100. RG 1.60 
demibes a procedure for defining response spectra for the 
seismic design. The pmcdure given is used to define the 
response rpedra representing the effects of the Vibmtory 
motion of the SSE, 112 the SSE, and the operating basis 
earthquake (OBE). ' he  INTENTof RG 1.60 is applicable 
to the ANS. The A N S  will define the response spectra for 
the SSE and ID the SSE (see Chap. 4). 

Damping values for seismic design of nuclear plants m N T  RG 1.61 supporb GDC 2 and 10 CFR 100. RG 1.61 
delineates damping valuca (0 be uscd in the elastic modal 
dynamic scismic anatysi of Sdsmic Category I r t ~ c t u r r a ,  
systems, and eompoaents. Bemuse RG 1.61 specifies the 
operating basis carthquake = 0.5 the safe shutdorm 
earthquake, che damping values givcn may not be 
applicable to the ANS. Nmrthelees, the A N S  will m e t  
the INTENT of RG 1.61 by ensuring that r t m c t u ~ ,  



NUMBER 
COMPLfANCB 
COMMlT?4ENT 

JUSTIFICATION 
AND GUIDANCE 

RG 1.61 (lorn) 
continued 

RG 1.62 (lOn3) 

RG 1.63 (Rev. 3,2(87) 

RG 1.64 (Rev. 2,6f76) 

RG 1.65 (lorn) 

RG 1.64 

Manual hitiation of protective actions TOTAL 

Electric pactlation ltaremblia in containment structures for TOTAL 
water mol& nudear plants 

Quality hurance  program rcquinments for the design of 
nuclear prmtr plants 

NONE 

Materials and inspections for reactor vase1 closure ttuds 

Nondesttwtive emmination of tubular pdW 

INTeNT 

NONE 

aptma, and armpwents important to mfcty la11 be 
designed to withstand the effects of earUquake. 

RG 1.62 t u p p a t s  50.55a(h). RG 1.62 en- Section 
4.17, "Manual Initiation," of IEEE Std 279-1971, which 
tequim that proteuion uystcms include means for manual 
initiation of a& protective action at tBe SyItcm kvel and 
that the aingle failure aiterioa (ar let forth in sed. 4.2) be 
met. Tht ANS &an pmvide the meam for manually 
initiating each protective action at the SyItcm kvel and 
meet the tingk failure dtaiOa. 

RG 1.63 supports GDC 50 and 10 CFR 50 Appendix B. 
RG 1.63 endonus, with exceptions, IEEE Std 317-1976, 
which presaibes design, quatifkation, onstruction, 
instabtion, and testing requirements for electric 
pntaration asacmblies in containment structum. 

"be ANS shall amply with the methods described in 
RG 1.28, Rev&ii  3 for complying with the pmVisiona of 
Appendix B to 10 CFR 50 with regard to the 
establishment and implementation of the requisite quality 
aswrswxptogrsm. 

RG 1.65 supports GDC 1, CiDC 30, GDC 31,5055a, and 
10 CFR 50 Appcda B. RG 1.65 aupp!anmts Section If1 
en& SectiQn XI af the Boiler and Preasure V d  code for 
requinments d a t e d  with reactor vase1 clasure stud 
bolting. The material specifications for reactor it& may 
not be applicable to the ANS.  Neverthcb,  the A N S  shall 
meet the MTENT of RO 1.65 by designing the tractor 
cootant pnssure boundary with ruf€i&nt margin to l t ~ u n  
that when strcaacd the boundary will behave in a nonbrittk 
manner rind that (he pmbabiIity of rapidly piopggating 
fracture is minimized. 

RG 1.66 was nilhdrewa on 10/6/77. 
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NUMBER TITLE 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

R G  1.67 Installation of ovcqmssurc pFDteaive devices NONE RG 1.67 wan withdrawn on 4/27/83, 

RG 1.68 (Rev. 2, WS) Prc-opcrational and initial startup t a t  p m p m  far  water 
cookd pcRlcr reactors 

INTENT R G  1.68 supporb GDC 1,503 and 10 CFR 50 Appendix 
B. While Appendix A of 10 CFR 50 requires that all 
~ t ~ c t u r c ~ ,  vtcms, and components important to safety be 
tested, it is not required that all of them bc testcd to the 
same stringent rcquircments (is., they arc tested to quality 
standards commensurate with the importance of the safety 
functions to be performed). RG 1.68 describes the general 
smpe and depth of initial test programs. Some parts of 
Appendix A to RG 1.68 arc not applicable to the ANS due 
to the different design. The ANS will mmply with the 
INTENT of RG 1.68 by ensuring that an initial test 
program will demonstrate that the plant can be o p t e d  
in eccordance with design requirements important to 
safety. Therefore, features not in LWRs must be 
accounted for in the test program. 

R G  1.68.1 (RN. 1,lfl7) 

RG 1.68.2 (rev. 1,7fl8) 

Prc-operational and initial startup testing of fedwater and INTENT 
condensate systems for BWRa 

Initial startup test program to demonstrate remote shutdown TOTAL 
capbility for water cooled nuclear pcrwer plants 

R G  1.68.1 supports GDC 1,lO CFR 50 Appendix B, and 
R G  1.68. RG 1.68.1 provides p p e r a t i o n a l  and initial 
startup program guidance and t a t  requirements for 
fecdvatcr and condensate systems and components to 
veri@ operability in a BWR. The INTENT of R G  1.68.1 
is applicable to the A N S .  

RG 1.68.2 suppwts GDC 1 and Appendix B of 10 CFR 
50. RG 1.68.2 dcscribts an initial startup test program for 
demonstmting hot shutdown capability and the potential 
for cold shutdown from outside the control room. GDC 19 
requirrs the ability to rhut down from outside the control 
room. RG 1.68 bas been interpraed by some not to 
include demonstration of reactor trip capability from 
outside the control room, but only maintenance of the hot 
r h u t d m  condition. ?hw, RG 1.68.2 prwides the llcope 
of testing, documentation of procedures, and the reporting 
of test ~esults pertaining to demonstration of remote 
shutdown capability. 
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NUMBER TITLE 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND auIDANCE 

RO 1.683 (4m) 

RG 1.69 (12f73) 

RG 1.70 (Rev. 3,11178) 

RG 1.71 (1W) 

Pm.operationa1 testing of instrument and mlrd air aystcm TOTAL RO 1.683 tupports GDC 1 and 10 CFR 50 Appcndix B. 
RG 1.68.3, which rrptsccs RG 1.80, dgaibca a method 
for ccxnpkying with the reguiatiom with respca to 
pnoptrrtionel testing tovcrify that indtrumnt and controt 
air systemr and the loads they su@y will operrrte pmperty 
at n m a l  rystcm prumm and to e m  the OpnaMlity 
of funcriona impDltant to mafay in the eycnt that rystem 

inaresed a b  the dcsign prcsurr of the air ny&m 
camponene to the u p t n s m  bafety vatve accumulation 
pmt8un. RG 1.68.3 mdwsa ANSMSA S7.3-1975 with 
respect to oil, water, and particulate matter cmtaincd in 
the product air. 

p u r r  i8 krst, r e d d  bel(# normat operating kvel, or 

Conuete radiation 6hickl6 for nuclear planu 

Standard format and content of SAR'r 

Welder qualifications for areas of limited m i b l l i t y  

TOTAL 

PARTIAL 

TOTAL 

RG 1.69 rupporta GDC 1 , l O  CFR SOAppenda 8, and 10 
CFR20. RG 1.69 cndoneqwithaiaptiorrs,ANSfN101.6- 
1% which d m  agpgates, dcaign of conurte 
mixturtll and forms, placement of concrete, design and 
imtalletioa of penetrations, embadmmts, metal linas, and 
penetration ptugn and ale0 outlines testing and quality 
llllsttnnce pwhiow needed to verify that tt# desired 
quality of deaign snd WnStNaion has been a c h i i .  "he 
standad doa not include detailed tttatmcnts ofstntctursl 
design or determination of lhkld t h i c b ,  but docs 
d e m a  other standards cwcring strudural design. If the 
shielding s t r u c t u ~ t  pmvider, rtructural function 
necessitating heavy reinforcing, the limitation of 3 in. 
maximum dump dots not apply (ANSI 101.6, ssct. 5.4). 

RG 1.70 b REQUIRED by DOE 5480.6. n# S A R  wbll be 
modifid to reflest the rtNctum, optam, and components 
that at t  in the ANS.  Ike standad format wUl be 
mahtaincd as much as pomibk. 

rrppcndi B. RG 1.71 roesCribca a method to control 
welding for nuclear componene. &causc RG 1.71 is 
spaifit to welding of lowsilcy and high-alloy rtecla. Other 

RG 1.71 8UpplS  ODC 1, 50.55a, and 10 CFR 50 
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NUMBER TITLE 
COMPLIANCE 
COMMlTMENT 

JUSTILlCATION 
AND GUJDANCE 

R O  1.72 (Rev. 5 lln8) 

RG 1.73 (Ins) 

Rt3 1.74 (M4) 

RG 1.75 (Rev. 2,9fl8) 

Spray pond plastic piping TOTAL 

Qualification testa of electric valve operators installed inside TOTAL 
the containment of nuclear pmr plants 

Quality Assurance terms and definition8 

Physical independence of electric rystcms 

NONE 

TOTAL 

material that muat be considered in addition to thosc listed 
in this R G  arc hafnium, aluminum, Zirraky, Inconnel, and 
174 PH stainlas s t a t .  

RG 1.72 supports GDC 1, 50.5511, and 10 CFR 50 
Appendix B. R G  1.72 dcaaitud a method for 
implementing requirements with q a r d  to the design, 
fabrication, and testing of fiberglam-reinforced thenno- 
setting resin (RTR) piping for spray pond applications. 
RG 1.72 endom with ac~plioar, code Cast N-155-1 
and ASTM D-1599-74.  NO^ RG 1.48 provides general 
guidance for landing Combinath dative to design limits 
for Class 3 piping.) If the A N S  us% spray pond plastic 
piping, it will comply with R G  1.72 

RG 1.73 suppotta 10 CFR 50 Appendix B. RG 1.73 
endorsts, with uccptionn, UeEE Std 3821972, which 
delineates specific proadurea for the qualifwtion testing 
of Class I electric vahn operatom to demonstrate design 
adequacy for wnia with the containment. The procedure 
pmvida for testing under conditions tirnulating (1) those 
that would be imposed during and altcr a design basis lass- 
ofcoolant accident and (2) those Ocwring during normal 
operating conditions. Eflccta to be considered include 
radiation, temperature, pressure, humidity, and chemical 
BIKBYS. 

'Ihe A N S  shall comply with the methoda dcaaibad in R G  
1.28, Revision 3, for complying with the proviaions of 
Appendix B to 10 CFR 50 with regard to the 
establishment an8 implementation d the n!qubite quality 
asaurancc program. 

RG 1.75 supports 50.55a (and thua IEEE Std 279-1971), 
GDC 3, GDC 17 and GDC 21, and endoma IEEE Std 

for ekctncal ay8tcm indeptndcnce, including the on-rite ac 
384-1974. RG 1.75 atablisha the Wi r~q~ircments 
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NUMBER 
COMPLIANCE 
coMMrrn4ENT 

JUSTIFICATION 
AND GUIDANCE 

RG 1.76 (4fl4) 

RO 1.77 (W4) 

RG 1.78 (W4) 

Design BM~E Twoado for Nuclear Pcrwer Plants TOTAL 

Assumptions used for evaluating a control rod ejection INTENT 
accident for PWR's 

h u m p t i a s  for evaluating the habitaMIity of a nudeer @ant TOTAL 
control room during a postulated hazardole chemical release 

pawer supply ay~tcm. The intent L to mum that then is 
adequate independena d &e dcctriat prrra rupplics 
r e q u i d  for ~k thutdarm, indudhg Oomidm(i0n of 
sccfdnrt conditions, to mure that no singk Silure rrsults 
in the h a  d a requind protective funuion. RO 1.75 
asurn- that either onaite or oflaite ac power m q u i d  
to attain a safe s h u t d m  umdition. (Nate: Tht 
determination of which h i t s  and equfpmcnt am 
dundant and the degbe of reduadrncy q u i d  Is 
WW the empe of RO 1.75 and IEEE Std 384-1974.) 
Safety d a t e d  ac dc p"a 6yaenm will comply with 
RC1 1.75. 

R29Kj 1.76 wpports GDC 2 and 10 CFR 100, Seaion 
lOe.lO(c). Even though the pbaailitier of totnadoes in 
thevicinityofthe ANSart h a n d  theirapectaffntmsity 
ir ~ n a l l a  in comparisW to thosc recorded in "tornado 
alley," the wind rpads are still bwd on a 1.76 x lo' 
probability per year tornado. Missile Spedrum 1 d SRP 
35.1.4 will be usat to a n e w  the effects of tornado- 
gcncmttd missiles. 

RC11.77 ruppom GDC 28 and 50.34. KG 1.77 @des 
methods and arrsumptions that may be wd in evaluating 
the anmquenas of a rod cjcaion d e n t  in umnium- 
ardde-fueied PWRs. &cause of different hKl, different 
&outre terms, different drMng mechanism to force 8 rod 
e j s t i i ,  &IC, wty the INTENT of RO 1.77 L applicabk 
to the ANS. 'lltcrefore, the A N S  shall d c t d n e  if 8 rod 
ejection accident b feasible, and if BO, m b t e  the 
c w s c q u e ~  of UK accident. The ~ u r a  term for the 
A N S  is given in Appenda C of the PDR 

KG 1.78 supports GDC 4 and GDC 19. The contml room 
shall k pmtcCtea fmm hazardous dmaicab that may be 
discharged m a t uu l t  of equipment failureq opetator 
cmm, or cveats and conditions out8idc the control of 
plant pcmonnel 
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NUMBER TITLE 
COMPLIANCE 
COMMlTMENT 

JUSTIFlCATlON 
A N D  GUIDANCE 

RG 1.79 (Rev. 1,SnS) Pn-operational tating of ECCS for PWR'a 

RG 1-80 

RG 1.81 (Rev. 1, lnS) 

RG 1.82 (Rev.1, 11/85) 

RG 1.83 (Rev. 1,7n5) 

Pre-opcrational testing of instrument air systems 

INTENT RG 1.79 supports GDC 1, 10 CFR 50 Appenda 8, and 
RG 1.68. Becaw the ECCS syatem is normally in 
operation, u 9 ~  dc safety-related power, and relies on 
passive urfety f e a t m ,  only the INTENT of RG 1.79 is 
applicable. This guide does pmvide test conditions that can 
impact the design. 

NONE 

Shared emergmcy and shutdown electric systems for multi-unit 
nuclear power plants 

NONE 

Sumps for emergency cooling and containment spray systems NONE 

Inservice inspection of PWR steam generator tubes 

RG 1.80 wltl) withdrawn on 5/4182 and rciaaucd IU 
RG 1.683, a renumbed revision to this guide with an 
arpaaded scope that add- control air systems. 

RG 1.81 rupports GDC 5. Bearuse the site for the ANS is 
not a multi-unit site and because the A N S  does not share 
standby ekctnc power systems with another facility (Le., a 
n m m w  facility), RG 1.81 is not applicable. 

RG 1.82 supports GDC 1, GDC 35, GDC 36, GDC 37, 
GDC 38, GDC 39, and GDC 40. RG 1.82 pmvidea 
guidancc for pmviding long-term moling by recirculating 
water from containment rumps. Because the A N S  does not 
recirculate water hwr containment nuraps, this RG is not 
applicable. 

nmwr RG 1.83 supports GDC 14, GDC 15, GDC 31, and GDC 
32 RG 1.83 plwides a method for reducing the 
probability and consequences of steam generator tube 
failurea through periodic inservice inspection for eariy 
detection of defccta and deterioration. E m  though the 
A N S  d o a  not havc steam generators, it does have heat 
achangers that -de the same function - a large heat 
transfer mea. The INTENT of RG 1.83 will be f o U d  by 
ensuring that heat achangera and their tubes can be 
inspected and, if nccwsary, plugging the tubes. Inadequate 
control of &ant chemisuy must be enlarged to consider 
effects of 40. 
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NUMBER 
COMPLIANCE 
COMMITMENT 

JUSTlFICATION 
AND GUIDANCE 

RG 1.84 (Rev. 24,6186) WLp and fsbricatioa code chse Scceptsbiliry ASME section 
111, DivSm I 

TOTAL RG 1.84 suppoM GDC 1, GDC 30,50.55a, and 10 CFR 
50 Appendix B. RG 1.84 lists thasc Wi 111, ASME 
code easa oriented to design and fabrication of 
compafpcnts. Additional requirements will be required LO 
amx design featurcr unique to the ANS.  

RG 1.85 (Rev. ul,6/86) Materiab code case auxptaMlity-ASME D W i  1 

RG 1.86 (6l74) Termination of operating licensrea for nuclear mctom 

RG 1.87 (Rev. 1,6/75) Guidance for construction of Class 1 components in devetcd 
temperatun reactom (supplement to ASME Code Cases 1592, 
1593,1594,1595, 15%) 

RO 1.88 (ram. 2,lOnQ) Collection, storage and maintenance of nuclear pmtt plant 
Quality Assumnce ccmfds 

TOTAL 

NIA-L 

NONE 

NONE 

RG 1.85 suupports GDC 1, GDC 30,50.55a, and 10 CFR 
Jo Appcnda B. RG 1.85 I i s t l  thort Section III, ASMB 
code uum oriented to material6 a d  tcsting for 
components. Additional nquimncnts will be required to 
cwer design fcatum unique to the ANS.  

RG 1.86suppmta 50.51 and 50.82 &raw RG 1.86 deab 
with the l i m i n g  agencg (Le., the Nucksr RcgolatMy 
Commisei), it is not applicable to the ANS. 

RG 1.87 supports GM: 1 and SO55a. This guide pmvides 
guid+linca for cautWucticm of ASMB Clw 1 components 
optrating at elevated temperatures. Thin guide applies to 
high t c m p t u r r  gas coolaf -tom, liquid metal fast 
bnader mctm, ami gar coded fmt breeder mctm. 
Bearusc the A N S  is a low p””un, law tempereturc 
facitity, m e  of the Uaa 1 components will see setvice at 
ckvated tempcraturcs. ntenfotq the RG does not appty 
to thc A N S .  

RG 1.88 suppot% 10 CFR 30 Appendix B. The methods 
described in RG 1.28, RNisi 3, for mmptying With the 
p m v i s i  of Appendix B to 10 CFR 50 with w a r d  to the 
cstabtishment aad implementation of the requisite quality 
m m n o c  pmgmm a n  conaided to be v l l y  
quhlent, from a programmatic standpoint, to the 
methods described in Revision 2 to RG 1.28 and RG 1.58, 
RG 1.64, RG 1.74, RG 1.85, RG 1.123, RG 1.144, and 
RG 1.144. 
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NUMBER TITLE 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

RG 1.89 (Rev. 1,6184) Qualification of class IE equipment for nuclear plants 

RG 1.91 (Rev. 1, 2/78) 

In-senria inspection of p r t s t d  concrete containments 
S~KUCIURS with grouted tendons 

NONE 

Evaluation of explosions postulated to occur transportation TOTAL 
mutes near nuclear plants 

INTENT RG 1.89 supports GDC 1, GDC 2, GDC 4, GDC 23, 
50.49, and 10 CFR 50 Appendix B. RG 1.89 desaibes a 
method acceptable for complying with 50.49with regard to 
qualification of electric equipment important to safety to 
ensure that the equipment can perform its safety function 
during and after a design basis accident. RG 1.89 endorses, 
with aceptions, IEEE Std 323-1974 that describes baric 
procedum for qualifying Ciass IE equipment and 
inlafacts that arc to be wed, including components or 
equipment of any interface whose failure could advcnrtly 
affcct any Class IE equipment. [Note, IEEE Std 323 was 
replaced with IEEE Std 344. "he dfiercnces between the 
standards and NRC exceptions as they apply to IEEE Std 
344 will be evaluated in the PSAR.] me INTENT of RG 
1.89 shall be met to ensure that quipment important to 
safety can perform its safety function during and after a 
design basis accident. The source term and the methods 
for calculating mass and energy release rates shall be 
modified to represent conditions applicable to the ANS. 
The source terms for the ANS are given in Appendix C of 
the PDR. 

RG 1.90 supports GDC 53. ?his guide d d b e s  an 
acceptable basis for dmloping an appropriate surveillance 
and in-sewia inspection program for prestnssed concrete 
containment S~NC~UIFS with grouted tendons. Because the 
ANS does not have a prestressed conmte containment 
structure, this R G  is not applicable to the ANS.  

RG 1.91 s~pports GDC 2 and GDC 4. RG 1.91 describes 
methods for determining whether the risk of damage 
because of an explosion on a nearby transportation route 
is sufficiently high to warrant a detailed investigation. 
Arvxptabk methods for evaluating s t ~ c t u r a l  adequacy 
when an investigation is warranted are also described. This 
guide is limited to aolid explosks and hydrocarbons 
liquiFd under p m u r c  and is not applicable to 
cryogenically liquified hydrocarbons. It considers the 
effects of airblasts on highway, rail, and water routes, but 
acludes pipelines and Fmed facilities. 
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NUMBER 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

RQ 1.92 (Rev. 1,206) combining zncdal and rpt ia l  mponenle in leismic INTENT 
mponsc analyniu 

RG 1.42 suppotis GDC 2 and 18 CFR 100. RG 1.92 
descnibm mcthods acaptabk for (1) combining the valw 
of the rcsponae of individual modes in a mponae spectrum 
modal dynamic anatysii to find the repra~ntative 
maximum value of a particular mponae of interest for the 

component, and (2) combining the m&mum ntlws (in the 
case of time-history dynamicanaw) or the representative 
maximum values (in the case of ipbarum dynamic 
anawu) of the tesponae of a given dcment of a structure, 

indcpeadentb for tach of the time orthogonal spatial 
Eompomnta (two horizontal and one mtkal) of an 
earthquake. The a m b i n d  value dl1 k the rrprrscntative 
madmum value of the combined respomc of that dement 
of the structure, system, 01 component to simullaneouu 
action of the t h r a  spatial compcnrenc~. 

d&Il of I #VCll CkmUlt  of 8 6ttnrdUre, 5y8tCUl W 

5y8yslem, or CwIponCnt, when such values are eglcufatcd 

RO 1.93 (12174) 

RG 1.95 (Rev. 1,1177) 

Availability of electric powtr source TOTAL 

Quality Assurance nquinmMIt6 for installation, inspection, WTAL 
and teating of structural concrete and structural steel during 
cmstru~ion phase of nucksr phnta 

Protection of nudcar power plant muol mom against an TOTAL 
acddental chlorine release 

RG 1.93 supports 50.36(cj(2) and OM3 17. RG 1-93 
establishes limiting comfitions of operation (LCO) for the 
dcvelopmtnt of plant technical 8padficati0Y~ under 
Cooditbns in w!kh OQC or more of the onaitc or off-& 
oc pclwet mlpplka or dc power uupplies are not available. 
'he intent kr to ensure that adequate ekctrical pawer is 
milable for safe shutdorm, includinl amidemtion of 
acddent amditions. RG 1.93assumcs tbat citheronaitcor 
&-site ac pawer is required to attain a aafe shutdown 
amdition. Safely related ac dc power rysteas, wilt 
amply with RG 1.93. 

RG 1.94 rupports 10 CFR 50 Appmda B. RG 1.94 
deacrik a method forcomptyingwith the regulations with 
regard to quality assurance ~rquircments for installation, 
impexion, an4 rcsting olstrwtunrl mmtt and structural 
steel during the cotrstruction phase. RG 1.94 endorsea, 
with aapt ionq  ANSVASME N45.25-1978. 

RG 1.95 sapport8 GDC 4 and RU 1.78. RG 1.95 describes 
design features and proceduns for the p t e c t i o n  of 
amtrot room operatom against an addentai  chlorine 
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NUMBER TITLE 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCe 

RO 1.96 (Rev. 1,6/76) 

RG 1.97 (Rev. 3,5183) 

RG 1.98 (W6) 

Design of main steam Mation valw kakap control systems 
for B W R  nuclear planta 

NONE 

Instrumentation for light water moled nuclar  plants to assess PARTIAL 
plant conditions during and following an accident 

Asaumptions used for evaluating the potential radiological INTENT 
Qllldcquences of a radioactive off-gas aystcm in a BWR 

n 1 e . a ~ ~  R G  1.78 identifii chlorine as a hilzsrdoua 
chemical which, if present in the control room atmosphen 
in sufficient quantity, could result in the amtrol room 
becoming uninhabitable. It is the purpose of R G  1.95 to 
describe specific design features and pruadurw to 
mitigate hazards to c o n t d  room operaton from an 
accidental chlorine nlaue.  Although this guide v ~ d  
developad to pmvide protection from an on-aik chlorine 
release, the protection provisions a n  sufiicient for an off- 
site chlorine release. 

R G  1.96 supports GDC 54 and 10 CFR 100. Becauae this 
guide h peculiar to BWRs that have installed quick closing 
isolation valva in the steam  upp ply lines direaty from the 
reactor vesd to the turbine generator, it is not applicable 
to the ANS, which has no steam linw. 

R G  1.97 supports GDC 13, GDC 19, and GDC 64. RG 
1.97 desaibes a method to provide instrumentation to 
monitor plant variables and systems during and following 
an accident. R G  1.97 endorses, with aceptions, 
ANSVANS45-1980, “Criteria for Accident Monitoring 
Functions in Light-Water-cooled Reactors.” R G  1.97 is 
not fully applicable to the A N S  bccalllle water level 
instrumentation is not required, and the KNIIUC tern will 
be modified to reflect the A N S  source term. The mum 
terms for the ANS a n  given in Appendix C of the PDR. 
Other parameters required to be monitored ate flBD].- 

R G  1.98 supports GDC 61 and 50.34. The radioactive off- 
gan cystems discussed in thia guide and the assumed release 
b m k  dowmtmm of the steam jet air ejectors a n  spcdfic 
to BWRk Thenfore, only the intent of this R G  is 
applicable to the A N S .  
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Table B.7. Qmplinmx Qmmitment to NRC Regulatory Guides for the Design of the Advancal Neutron Soarce 

NUMBER 
COMPLIANCE 
COMMITMENT 

JUSTlFICATION 
AND GUIDANCE 

RG 1.103 Post-tcnaioncd p t w i n g  systems for concrete rCBCtor w%dll 
and containments Rcv 26/81, 

NONE RG 1.103 was withdrawn and b suptrscdcd ty RG 1.136 

RG 1.104 Ovcrhead aane handling qstcms for nuclear paanr plants NONE RG 1.104 was withdrawn on W 9 .  

RG 1.106 (Rcv. 1,3/17) 

RG 1.107 (Wcv. 1, m7) 

RG 1.108 (Rev. 1, w7) 

TOTAL RG 1.105 suppom GDC 13, GDC 20, and 5036(c). RG 
1.105 dgcribg a method for ensuring that instrument e t  
points am initially within and m a i n  within the technical 
specification limitr RG 1.105 endoma, with actptions, 
ISA-S67.04-1982, which mntaini the minimum 
requirements to be d for catablishing and maintaining 
act points ot indkdual instrument channcla in refcty- 
rrlatadsysmtla 

Thermal overload protection for electric motors on motor TOTAL RG 1.106 8UpPOltS GDC 1, GDC 4, GDC 13, and 10 CFR 
O p e ~ K e d  V a b  50 Appendix B. RG 1.106 describes a method for 

mmplying with the regulations with regard to the 
application of thermal overload protection devices that arc 
integral with the motor starter for electric motors on 
motorqcraled v a b .  This method would ensure that the 
thermal averload protcaion devias will not natdlcssly 
prevent the motor from pnfonning ita refety-rctattd 
function. RG 1.106 e n d m  a c c t i o ~  of IEEE Std 279- 
1971. 

Quality of cement grouting for pmtrrssing tendons in NONE 
containment 8tNctura 

RG 1.107 8UppoM GDC 1 and d d b c s  quality standards 
for the usc of portland cement grout as the cormdon 
inhibitor for pmtrarsing tendons in pmtrtsscd awcrcte 
mtainment structures. Because the A N S  does not have a 
prestressed containment, this RG is not applicable 

Periodic testing of dicsel generator units wed aa on-sitc 
electric pomr system at nuclcar plants 

TOTAL RG 1.108 suupports GDC 17, GDC 18, and 10 CFR 50 
Appendix B. RG 1.108 pmvides a method with re@ to 
periodic testing of diesel ekaric p m r  units to m u r c  
that the diesel ekctric power systems will m e t  their 
availability Fcguircments. 'he pu'pose of onsite el& 
pawer nystcms am (1) to pmvide power promptly to 
engimcnd Lafety featurea if I Ica of offsitc power and an 
accident occur duing the same time pCriod and (2) to 
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NUMBER 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND OUlDANCE 

RG 1.108 (Rev. 1,8/77) 
continued 

RG 1.109 (Rev. 1,10177) 

RG 1.110 (W6) 

RG 1.111 (Rev. L 7 m )  

RG 1.112 ( S m )  

Catcutation of annual daws to man from toutine rclwca of 
reactor dflwats for purpose of compliance with 10 CFR 50 
Appendix I 

TOTAL 

Cost-benefit anatpiu for radwaste systems for light water TOTAL 
cooled nuclear plants 

Methods for estimating atmospheric transport and dispersion TOTAL 
of gaseous effluenta from LWR's 

Calculation of rckasea of radioactive materials in pcouu and INTENT 
liquid effluent# from M u  

prwide pcmrcr to equipment W e d  to maintain the plant 
in I aafe cbnditiaa if an atended kmu of &-site pmvu 
omam. If diesel generator unitu arc eekcted for A N S ,  they 
will unnpIy with RG 1.108. 

Kff 1.109 8uupporu 18 CFR 50 Appendix L RO 1.109 
d d b a  basic f a t m  of modela uacd to calcuiatc 
preoperational cstimatca of effluent relaraa, dispersion of 
the e€tlumt in the a t m a p h m  and diffaent wata Mica, 
and catimation of the muociatcd radiitfon doam (0 man 
and r u g p t s  prametm for ttK estimation of radiition 
-to menfromeffiuent =lanes. The methods muxi arc 

indlviduai sftcs. Puftions of RO 1.109 r u e  RO 1.42, 
whichwarwithdrawa 

RG 1.110 w p p ~ u  10 CFR 50 I. RG 1.110 
d d b  a method far performing a ast-hencfit analysis 
for IiquW and gaamuu cadwaste system components. 

RG 1.111 Mlpports SO%, 10 CFR 50 Appendix I, 20.106, 
nod 2O,I(c). RG 1.111 in atso RBFeRENcED in RG 1.23. 
RO 1.111 daaibca bauk feat- of cahkthal makls 

tnnspm rad d h p h  of gaseous effluent8 in rwdne 
rckaue. Sections of RG 1.111 suprmbde RC3 1.42, whkb 
w8awtMmwn. 

gcnclal approaches i lieg of rpbcific paramaets for 

and aatmptionr for the t s t h t h  of rtmapfreric 

RG l.ll2supportr 50.34a, 10 CFR 50 Appmdix I, ZO.106, 
and B.I(c). RG 1.112 endon#r NUREG4016 and 
NURBO-0017 which pmvide methods for calculating 
annul average arpected nkasg of radioactive materi.1 in 

specific to BWRs (NUREU-0016) and PwtzI (NUREO- 
0017), the modela and cakuia4ionu will be madificd to 
refkct the radioactive KnlICc term calculations for the 
ANS. ?he mrce t a m  for the ANS arc given in Appcndh 
C of the PDR. Iherrfwt, tht WTIWT of RG 1.112 will 
bcmCt. 

riuid and pmus cZfiucna Baslee thea NUREG8 arc 
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NUMBER TITLE 
COMPLIANCE 
COMMITMENT 

JUSTIFlCATION 
AND GUIDANCE 

RG 1.113 (Rev. 1,4n7) Eatimating aquatic dispersion of effluents from accidental and 
routine reactor releases for purposes of implementing 
Appcndk I 

NONE 

RG 1.114 (Rev. 1,11/16) Guidance on being opetator at the controls of a nuclear power TOTAL 
plant 

RG 1.115 (Rev. 1,7fl7) Protection against low trajectory turbine missiles NONE 

RG 1.116 (5177) Quality Assurance requirements for installation, inspection, TOTAL 
and testing of mechanical equipment and systems 

RG 1.113 rupporta 5034a,lO CFR 50 AppcndK I, 20.106, 
and a.l(c). "lib guide is cwamed with reactm that 
reaivC and/or dkhargc cooling water to river8 or d i n g  
ponds. The ANS ~gcd acondary and auxiliary tower water 
syatcms that arc h t e d  entirely to reactor heat remaval. 

RO 1.114 supports 50.54 and 10 CFR 55. RG 1.112 
rcquirca the preseoce of an o p t o r  at the coattDb and a 
m i o r  opetator in the control room. The control mom 
must be dcaigncd 10 that all oontmla, inatrumentation 
displays, and alarms q u i &  for the safe operation, 
rhuldcmm, and moldown an readily available to the 
operator. The mior operator must be able to spend most 
of the time in that portion of the control morn where t h m  
is d i m  and ppmpt acema to information on cumnt unit 
conditions. 

RG 1.115 supportrr GDC 4 and 10 CFR 100. Thin guide 
dtscribca methods for protecting aafcty-related structures, 
syatems, and components against lm-trajectory miaailes 
resulting from turbine failure by appropriate orientation 
and plaament of the turbine-generator Et. &cauat the 
A N S  d o g  not have a turbine-gcncrator act, the RG is not 
applicable. 

R G  1.116 8uupPoM 10 CFFt 50 Appendix 3 and endomes, 
with aceptions, ANSI NZ.28-1975. RG 1.116 desaibes 
a method to meet quality assurance requirements for the 
installation, inspection, and testing of mechanical 
equipment and systcma and c n m  ANSI N45.28-1975. 
The relatiomhip of the quality assurance requirements 
included in Sections I11 and XI of the ASMe Boikr and 
Pressure Vessef Code with those included in ANSI 
N45.28-1975 must be considered. 
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NUMBER 
COMPLIANCE 
CQMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

RG 1.117 ( R e .  1,4n8) Tornado dedp dwitication 

RG 1.118 (Rev. 56/78) 

RG 1.119 

RG 1.120 (Rev. 1,11177) 

RG 1.121 (W6) 

Pertodic tating of ekctric power and protdon s)atcnm 

Sumillance program for new fuel mcmbly design8 

Fire protection guidelines for nuclear plants 

Bsses for plugging dcgmtcd P W R  steam gcnciatw tuba 

TOTAL RCt 1.117 tupporb OM: 2 and 10 CFR 100. RG 1.117 
~CBC&OI a method for identifying lsoa UIUU-, 
ytun8, and canpwcnts that ihwld be protcaca ham 
thecffccra of the dcaip basis tornado (a8 danmined fmrn 
RCI 1.76). 

RG 1.118 wppwtr ODC 18, GDC 21,5055t1,lO CFR 50 
rsppcndu B, rad RO 1.105; and cndomm, with aoeptionr, 

pcribdic testing of the protection q&m and tlectric pma 
WCUHJ for vtem important to safety (as defined in 
RO 1.105). It a b  pwida suppkmcntacy guidnna to that 
indudai in RG 132 regarding the pcriodi testing of 
ckUr& pamr systerm. 'Mi reviaon ol RG 1.118 a b  
BQxH)nu for changes made bauaa IEEE Std. 338-1975 

acceptabk mcthod~ for the periodic testing of ekctric 
power and protection rystenrr (with sewmil ntDtptions, M 
lbted In RG 1.118). 

RQ 1.119 was withdram on 6/30/17. 

TOTAL 

IEEE Std 338-1977. RO 1.118 pmvldes g ~ k l e a ~ e  al the 

and IEEE Std 338-1917. IEEE std. 336-1977 ~ C S  

NONE 

mAL RO 1.120 s\rppottr GDC 3 and nupplemcntr RQ 1.75. 
RG 1.120 midream fm protection propnu tu mfety- 
rdated V t e m  and equipment and for other plant 
containing fire haas* that could Bdvently affect urfety- 

the life safety of the site pmonnd w [w protectbn 
against eoowmic or ppperty ha. T h  guide endomu 
nwnaous NFPA itamtsrds. 

nlstd  Bystan& It daa nd give pidona for pmtcaing 

lP4TEN.r RG 1.121 supports OM: 14, CfM: 15, CtDC 31, and 
su,uPpkmcnt~ RCt 1.83. Thb guide d e d b a  II method for 
abbliihing the limiting safe a m d i t h  of tube 
degradation for steam generatot tubing. RG 1.83 deem 
dcfcctive tuba (i.e., tubes with wall hicham I a m  than the 
minimum aaeptrbk thicknesr) a8 being unacaptabk for 
continued mvia and r e a n n w  that time and leaking 
t u b  be plugged. Partially dqraded t u b  with a .nu 
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NUMBER 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

RG 1.121 (W6) 
continued 

RG 1.122 (Rev. 1,2118) 

RG 1.123 (Rev. 1,7n7) 

RG 1.924 (Rev. 1, Ins) 

RG 1.125 (Rev. 1 , lOnS)  

thickms p t c r  than the minimum acceptable tube wall 
thickmss arc acceptable for continued smia. The ANS 
will comply with the INTENT of RG 1.121 by monitoring 
heat exchanger t u b a  for degradation (Le, defects, aacks, 
waU thinning, and wastage). 

Development of floor design response spectra for seismic RG 1.122 suupports GDC 2 and 10 CFR 100. RO 1.122 
design of floor-supported equipment or components describes methoda acceptable for developing two 

horizontal and one vertical floor design nspoare upectra 
at various floors or other equipment s u m  Locations of 
intercut h m  the time-history m o t h  resulting from the 
dynamic analysis of the supporting utructure Thae floor 
design mpwse upbctra are d e d  for the dynamic 
anatpis of the systems or equipmeat supported at various 
locations of the supporting structure. 

TOTAL 

Quality Assurance requirements for contml of pmurcment of 
items and wrvices for nuclear plants 

NONE ?he A N S  shall comply with the methods dcncribed in 
RG 1.28, Rcvision 3 for complying with the provisions of 
Appendix B to 10 CFR 50 with regard to the 
establishment and implementation of the rrqubite quality 
assuram program. 

Service limits and loading combination9 for c h  1 Linear-type TOTAL RG 1.124 supports GDC 2 RG 1.124 delineacCS 
component supports acaptable kvels of Setvice limits and appropriate 

combinations of loadings Mmciated with m a l  operation, 
postulated accidents, and spbcifml acismic events for the 
design of Class 1 linear type component rupporta 

Physical models for design and o p t i o n  of hydraulic TOTAL RG 1.125 supports 5034. RG 1.125 dcecribes the desirrd 
OtWCtUCCd and systems for nuclear plants coordination with the NRC and the detail and 

documentation of data and studies that should be included 
in the PSAR to support the use of physical hydraulic 
model testing for predicting pcrfmance of safety-related 
hydraulic structurrs and systems. This guide is applicabk 
only to physical modcls usad to pradict the action or 
interaction of surface w a t m  with fatuna located outside 
of containment. This guide is not applicable to internal 
plant uystems or rtmcturea. 
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NUMBER TITLE 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

R I ~  1.126 (Rev. 1,308) An accepabk modd and d a t e d  rtatistieal methodo for the 
analpis of fuel dcnaification 

NONE RCI 1.126 euuppo~ 10 CFR 50 Appendix K. l[bb guk 
prcrvider an analytical modcl end d a t e d  a m m p t b  and 
pnmdu~~ for p d i i h g  the cffccta of fuel dcmiiligtiaa 
of pdkt-type reactor fud. llhL guide b applicable onIy to 

A N S  fuel is in phtemthcr than pelkt fom,and mea U$i, 
in aa aluminum matrix, clad with type 6061 atuminum, tbb 
RG is not applicabk. 

UO,, UO*-PttO,, aml UO*-G&O, fuel @ktk &cam the 

RC3 1.123 (Re.  1, w8) 

RCI 1.128 (Rev. 1,10/78) 

RG 1.129 (Rw. 1, m8) 

Installation, design and testing of law kad storage baltCria TOTAL 
for nuclear piants 

Maintenance, testing and @am!lCnt of lead 6tOtOrap TOTAL 
batteries for nuckar plants 

RO 1.127 8 U p p C U  GDC 45,50.34, and 5036. Thh gukk 
describes a baa& for dcvtloping an appmpidte inaervia 
inapedon and eumibncc progrsm for dams, reacrvoirs, 
a t ~ t s ,  and otha vmter-contrd s t ~ d u r w  assocbtul 
ap6d[lcally with emcrgcnq d i n g  mter uystenu or Ilood 
protection of nuckar pamr plants. Bccnurrc the A N S  docr 
not utilize dam or teanoin for any emqcncy amling 
water auurcu or flood protection design, the RG is not 
8ppliibIC. 

RG 1.128 suppwts GDC 1, GDC 17, and 10 CFR 50 
Appeadk B, RG 1.128 describes a method for perfonaing 
the ifistallatkm design and imtsllation of hqc kad storage 
batteries. RG 1.128 endorsa, with IEER Std. 

storage, bcstioa, mounting, ventilation, instrumentation, 
pwembty,  and membly of large lesd mled a l l  etmge 
batteries. Safety practlas are a h  indudel. 

484-1975 that indud- d a i p  pai- & +U~W for 

RO 1.129 s~pports GDC 18,lO CFR 50 AppcndR B, and 
5034(b). RG 1.129 mdorrpts, with aoeptlonq fEEE Std. 
450-1975 that pmvides a basia for maintenance, testing, 

standard includa pwis iom for mainttnana, test 
acheduia, testing piacadurcs, and ttpleament criteria. 
The 8tandard d m  not indudc mrveiilsnce and W i n g  of 
the de gatem, mn though the battny is part of that 
gatem. RO 1.129 also requirw a battay mvta test in 
addition to the battery diachuge t a t  

and rrplllcemmt of large kad r t w y c  batterfes. Ttte 
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NUMBER TITLE 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

RG 1 . 1 3  (Rev. 1, 10nS) Scnricc limit6 and loading combioatiom for class I plate and TOTAL RG 1.130 ruppom GDC 2 RG 1.130 delineates 
shell type component rupporta acceptable kveh of fnxvice limits and appropriete 

combinationsofloadinp Msocialedwithnormaloptrstion, 
postulated x.ddcnts, and spdfi i  seismic rmtl for the 
design of Clam 1 plakand-shell-type component supports. 

RG 1.131 (sm) 

RG 1.132 (Rev. 1, 3/79) 

Qualification tests of electric cables, field spliaa and PARTIAL RG 1.131 su'uppotts 10 CFR 50 Appcnda 6. RG 1.131 
connections for light water cooled nuclear pawer plants end-, with exceptions, IEEE Std. 383-1974, which is 

conccrnad with cabks both inside and outside the 
amlainmait and attablishca prrxedurw for simulating 
o p t i n g  Conditions m that type testing Hill be adequate 
for the intended senria conditions. It covers normal 
operating and design basis eycilt mnditions, a p t  that the 
fire lent is a referma configuration and flame rather than 
the daign basis configuration and flaw. RG 1.131 
requirw that the aourcc term b to be taken from RG 1.89 
rather than from IEEE Std. 383-1974. The mura term 
and the methods for calculating mam and release 
rata shall be modified to rcpmcnt conditions applicable 
to the ANS. The munx terms for the A N S  m given in 
Appendix C of the PDR 

Site investigations for foundations of nuclear plants TOTAL RG 1.132 rupports 10 CFFt 100. RG 1.132 d d b a  
pl~8rams of site investigations that would normally meet 
the wcdr, for evaluating the safety of the rite from the 
standpoint of the performance of foundations and 
earthvode under mmt anticipated loading conditions, 
including eaxthquekes. It also describes site investigations 
required to evaluate p k c h n i c a l  parametera needed for 
engineering analysis and design. RG 1.132does not discus 
detailed gdogic fault h t i g a t i o n s ,  nor does it deal with 
hydrologic investigations, acept for pundwater 
measurcmeata. 
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COMPLIANCE nrSTIFlcATION 
NUMBER TITLE COMMITMENT AND GUIDANCE 

RO 1.133 (rev. 1, Mil) Loose-part detection program for the primaxy system of light TOTAL RG 
water alolai racton RO 

mfc 
yid 
# ) (  

w 
(AI. 

w 
ylll 

insh 
IIW 
ofE 

cod 
umlc 

RG 1.134 (Rev. 54/87) 

RG 1.135 (9/77) 

1.133 E U ~ ~ O K U  OM: 1, GDC 13, 9.36, and m.l(c). 
1.133 dmaibw a method for detecting a potentially 

ty-mlated loost part during normal opetation, 'hh 
IC a b  outlirm a p m  that am help m e t  the Part 
criterion that enposurar to radiation during routine 
ration will be "at loOD nu rewonably nchkvsbk" 
ARA). The mpitivity of the "y"tcm will be at b t  m 
litive M that required in R+yhtory h6ition l(b) 
WDp' [Node: The ANS moy r q w h  mon smdriw 
*urnentarion than required by RG 2.i33.j 
rumentation lhsg be pmvidaf to dew ule presence 
oatc prta in the pa- in the reactor arsemMy and 
&tal cooling rptems, as well lil in the nfleaor 
ling rptcm. 

Medical evaluation of nuclear plant pcfionnel nquiring TOTAL RG 1.134 supports 10 CFR 55. RG 1.134 maoneS 
operator licenses ANSI/ANS-3.4-1983, which prwrribw minimum 

nquimnatt~ neassaty to &ermine that the medical 
condition and g e m 1  health of opcralota will not cause 
operational cn.orE. 

Normal water kvel and discharge at nuclear plants TOTAL RG 1.135 rupports ODC 2 and 10 CFR 100. RCf 1.135 
met8 forth mcthod~ for determining normal ground and 
surface water lesls and ~urface water discharges for use in 
amiyua d the etfecc of dcaiga W natural and acddcatal 
r m t d  on ~ v u c t u ~ ~  and syslems. (Design bssi mmts am 
tbosc natural mnta such as probable &mum flard, safe 
shutdawn earlhquake, and other natural events d low 
probability of occumna, and addental even&, such M 
aplosions, plane cmhcs, and em.) RO 1.135 a b  
s u p &  data ~OUTCCI and amptable methods for 
dctcmhhg such water Imb and di8chat-p. 
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NUMBER TITLE 
COMPLIANCE 
COMMITMENT 

JUSTILlCATION 
AND GUIDANW 

RG 1.136 (Rw. 2,6/81) Macerial for concrete Containments 

RG 1.137 (Rev. 1, long) 

RG 1.138 (4/78) 

RG 1.139 (W8) 

Fuel oil systems for standby diescl generators 

PARTIAL RQ 1.136 wpports GDC 1 and 10 CFR 50 Appendix B. 
This guide prwidea wpptemental quinments to the 
ASME We, Sect in  111, Division 2 “code for Concrcte 
Reactor Vessels and Containments,” a b  knaun an ACI 
359-80. RG 1.136 provides acaptabk brtlawith regard to 
the materiats, conrrtruction, and testing of concrete 
containments. Depending on the type amtaiament, not all 
of thin guide in applicable to the ANS (ea., the r e f m  
to RG 1.107 and gouted tendon systems). 

TOTAL 

Laboratory ims t ig t ions  of moils for engineering analysis and TOTAL 
design of nuclear plants 

TOTAL 

RG 1.137 supports GDC 17 and 10 CFR 50 Appendix B. 
RG 1.137 demibcs a method to assure the adequacy of 
l ue ld  quality. RG 1.137 endorses ANSI N195-1976 for 
cuuptying with GDC 17. Because ANSI N195-1976 docs 
notaddrersqualityasaurana, RG 1.137rcunnmendsusing 
RG 1.28 (which endorses ANSI N4551977) for the 
design, construction, and mainlenancz of the fucl-oil 
9- 

RO 1.138 a u p w  10 CFFt 100 for amduding site 
invatigationa to permit an mluation of the tite and 

aad enginaxing dab. Safety-Elated rite charaacriatica 
arc Identified in RG 1.70 and RG 4.7. RG 1.132 dbcwca 
progama of fiild rtudies, uplomtoq W n g a ,  and 
nampling &cd to pmvide ptcchnical data for rite 
evaluation and eaginecring analpiis and design. RG 1.138 
dQcriba labwetory investigations and testing pdcu for 
determining soil and rock propaties and charauerhtics 
nccded for cnginctring analysis and design for foundations 
amlcarlhw3rks. 

pwide h f O l l M h  naeded fOr -& ItS- a M m  

RG 1.139 supports GDC 19 and GDC 34. RG 1.139 
derribcs a method for complying with itgutations with 
regard to the rrmcrvel of decay h a t  and acnaible heat after 
a rtllclor shut-. ?he design should a l b  the reactor to 
be taken f m  m a l  operating d i t i o M  to mld 
shutdawn using only nafety-grade SyItCmr that oatisfy 
GDC 1, GDC 2, GDC 3, GDC 4 and G K  5. System 
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NUMBER 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

RG 1.139 (SnS) 
cantinoed 

testing should meet the quireme& of IBEE Std. 338 
and the rccommcndationa of RG 122 and RG 1.68. 

RG 1.140 (Rev. 1,10119) Wgn, testing and maintenam criteria for normal ventilation 
exhaust system air filtration and adeorption unit8 for light 
water caotcd nuclear pclwer plants 

TOTAL RG 1.140 supports GDC 60, GM= 61,5034@), 50.%(a), 
and 10 CFR 50 Appendix I. RG 1.140 only appliea to 
atmosphere cleanup systcma deaiped to coiled airborne 
radioactive matetiah during nornut plant operation, 
Induding antkipalcd operational O O C U ~ ~ K X I ,  and 
add- the atmoophem dtrtnap wema, inclucting the 
varloprs armpweatr and ductwort in rhe noma1 operating 
ewironment.RG1.148doesnotnpplytothepost~~nt 
enginaxed aafcty-fmtltre atmphen dcgnup lrystcms that 
a n  deaiped to mitigate tbc unauqm of p t u h t e d  
.ccidents. For this, lee RG 1.52 

RG 1.141 (4flS) 

RG 1.142 (Rev. 1,10181) 

containment isolation pmvisiosll, for fluid system TOTAL Rt3 1.141 supportll GDC 54, GDC 55, GDC 56, and GDC 

minimum design, tcsting, and maintcmnce quircmeRta 
for the isdation of fluid syrrtemr that penetrate the primary 
containment. 'Ihe l!T€BNT of RG 1.141 is a b  ajy4icable 
to the bEdogical shidd and mfluid wtem penetrating 
eitt#r containment or the biobgid rhidd. Exctption to 
RO 1.141 Is the ~ u r o c  term to b e d  b that from RG 
1.89. For the ANS, the ma tcnn and the mahods for 
calculating mas  and energy release rates ahall be modifKd 
to repnr#nt Canditkim appticabk to the ANS. The sours 
terrmr for the ANS arc given in Appeadk C of the PDR. 

57, RG 1.141 ANSI Nnl-1976, Which pmvides 

Safety mlatcd concrete stmcturcn for nuckar pawer plants 
(other than mctor vcsuela and conlainwnta) 

TOTAL RG 1.142 ruppotta GDC 1, OM: 2 and GDC 4. RG 
1.142 applies to ahcturrs q u i r a f  to withatand pressures 
and to maintain a artaia of leaktightness dud- 
opetating and accident conditions (e& dh) .  For those 
comrrtc stNC(um wed to prcwidc dintion shielding, RG 

endoms numennts other atandads. 
1.142 ANSYANS 6.4-19n. ntiS RG a& 
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NUMBER 
COMPLIANCE 
COMMITMBNT 

JLlSTILlCATION 
AND GUIDANCE 

RG 1.143 (Rev. 1,10179) k i p  guidance for radioactive waste managemen! sy~kms, 
r t r u d u m  and components inStakd in light water cookd 
nuclear pamr plants 

TOTAL RG 1.143 supports GDC 1, GDC 2, GDC 60, and 50.43. 
RG 1.143 f’urnisbesdcaign guidance relating to aciamic and 
quality p u p  dassiication and quality assurance pmvisions 
for ladioactive waate management systems, rtructurcs, and 
compomn~. Further, it dga ibcs  pmvisiom for controlling 
nltascs of liquidr containing radioaclivc materiala, e.g., 
apilb or tank aKlflawq from all plant sysystems outside 
reactor containment. RG 1.143 cndwscs, with aaptions, 
ANSI N199-1976/ANS-552 

RG 1.144 (Rev. 1,9180) 

RG 1.145 (Rev. 1,11/82) 

RG 1.146 (W) 

RO 1.147 (Kcv. 5,8186) 

Auditing of Quality Assurana pmpm for nuclear plants NONE 

Atmaspheric dispersion models for polential accident TOTAL 
consequence assessment at nuclear plants 

Qualification of Quality ABsurance program audit personnel 
for nuclear pc”tr plants 

NONE 

nK ANS shall annply with the methods described in 
RG 1.28, Rcvbion 3, for amplying with the pmvisions of 
AppendU B to 10 CFR 50 with regad to the 
catablishment and implementation of the requisite quality 
assuI1IIIce program 

RG 1.145 su,uppwcl50.35,10 CFR 100, RG 13 or RG 1.4. 
RG 1.145 is a h  REFERENCED in RG 1.23. RG 1.145 
pnmidcs a mahod for determining siteapdfii relative 
con cent tat ion^ (xlo). RG 1.145 provides methods for (1) 
calculating x/Q values, (2) determining x/Q values w a 
dirccti ial  bssia, (3) determining x& values on an overall 
site baaii and (4) chooeing valucs to be used in the 
evaluation of the typa of cvcnts desrribed in RG 13 and 
RG 1.4. 

nK ANS shaU oomply with the methoda dacribed in RG 
1.28, Revision 3, for complying with the provkioiu, of 
Appendix B to 10 CFR 50 with regard to the 
catablishmcnt and implementation of the requisite quality 
asmrance pmgrala 

RG 1.147 auppom GDC 1 and 5055a. RG 1.147 lists 
thosesection XI ASME code casea that areaoceptabk for 
implementation in tbe in-seroice inspeaion of components 
and their supports 
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Table 87. Compliance Qmmitment to NRC Regulatory anides for the Design of the ABvrwbd Neutron Soorce 

NUMBER TITLE 
COMPLIANCE 
C O M M m N T  

J u s m c A T I O N  
AND GUIDANCE 

RG 1.148 (3181) 

RO 1.149 (Rev. 1,4#7) 

RG 1.150 (Rev. 1,2433) 

RG 1.151 (7183) 

Functional specification for active vahn in systems important PARTIAL. 
to safety in nuckar plants 

Nuckxr paver plant simulator for we in operator tmining TOTAL 

Ultrasonic testing of reactor vessel welds during p e r v i c e  INTENT 
and i n d c e  atsrninatkm 

Instrument stnsing lines TOTAL 

RO 1.148 rupports GDC 1 and 10 CFR 50 Apponda B. 
RO 1.148 b appficaMe to active valve asscmblia in 
systerm, important to mfcty. RO 1.148 endona ANSI 

apaciQ4ng the minimum infamation nceded to identify the 
requirements for function and opetdbility d valve 
mcmbli i  in qatemr, important to aafety. The quality 
p u p  dardfications win be mdif i i  to tetlcct the 
ClassitiCettOnr g&cn in the main body of urt PDR. 
quality p u p  daaoifiitions d a t e  to thost gtven in RC3 
1.26 (Orwp A, B and C) and thcmc given in the ASME 
code Chd (Group 1,Z, and 3)]. 

RO 1.149 supportr 55.45(a) and 55.45(b). RO 1.149 
mdorscr ANSVANS-3.5-1985, wMch apcciraeS minimum 
peaomneMx and amfiguration aiteria for a simulator, for 
comparing a dmtrlator to ita tefemnce plant, and for 
upgrading sirnulaton to nflzct changes to the &crena 
plant response or conuol room configuration. 

RO 1.150 support6 GDC 1, %.!Sa, and Appendix B of 10 
CFR SO. RO 1.150 describes proceduna for impkmenting 
the abrm nquircmCnts with wrd to the prwmicc and 
inaervia aamlnatioru d mctor v a d  mkfa by 
uttramnic tcsting (UT). ' b e  acope of thb guide in iimited 
to &or vessel pnkia and does not apply to other 
structures and annpomnts such an piping. The INTENT 
of RC3 1.150 k appikabk to the core ptmure boundery 
tube. 

N278.1-1975, which estaMbhe6 8 m8istetlt 8-h to 

RG 1.151 s u m  CtDC 1, GM: 13, GDC 24,5834, and 
10 CFR 100. RG 1.151 debaiba a method for complying 
with regulations with qpd to the design and installation 
of sefety-m!ataf instrument d n g  lines. RC3 1.159 
endoraes ISAs67.02, w h i i  pwida for the design, 
physics1 proceaioa, and in6tallatloa nquhtmmta for 
instrument eeasing tine piping and tubing. It a h  
establishes the applicable ASME d e  requirements and 
boundaries for the design and imtiillatioa of instrument 
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Tabk 87. Cornpliame commitment to NRC Regulatory Guides for the Design of the Advanced Neutron Soplroe 

NUMBER TITLE 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

RG 1.151 (7183) 
mntinud 

RG 1.152 (11BS) 

RG 1.153 (12445) 

RG 1.154 (1187) 

RG 1.155 (W) 

d n g  linea that htmwncct safety-related piping and 
vcdacls with mfety-related instrumentation and nomafety- 
related instrumentation. The xtquircmmta of RG 1.151 
will be met by substituting the appropriate quality p u p  
dassifkationa g h  in the main body of the PDR with the 
ASME C k e s  of 1,z oc 3. 

RG 1.152 supports GDC 21 and 10 CFR 50 Appmda B. 
RO 1.152 describea a method for promoting high 
functional reliability for safety-related uyatems wing 
programmable digital computer ytema This method is 
applicabk to designing aof- verifying suftwarc, 
implementing moftware, and validating computer cystcms. 
RG 1.152 endorsm ANSUEEE-ANS-7.43.2-1982. This 
statandard docs not add- any follawa activitica such M 
testing and validation of computer rystcma beyond the 
design, implementation, and integration phaacs. RG 1.118 
pmvides guidance on periodic testing of hardwan and 
mf’tware. 

Programmable digital computer uy~~tcm mftware in safety- 
related uyIItenm of nudear power plane 

TOT& 

Pawer, instrumentation, and control  portion^ of safety systems TOTAL RG 1.153 supports GDQ 2 4,10,12,13,15, 17, 1420, 
21,22,23,24,2$29,34,37,40,43,46, and 51; 50.49, and 
50.551~. RG 1.153 h a i b e a  a method for complying with 

qualifmtion, and testability of the power, instrumentation, 
and mtrd portiona of refety-related ryrlcma RG 1.153 
endarsa IEEE Std. 603-1980, with minor exceptione. 

thC WUhhM with t0 the dC&ll, rChbihty, 

Format and content of plant-specific pnssurizcd thermal shock 
safety analysis r e p  for pressurized water reactors 

NONE 

Station blackout 

RG 1.154 suppotts 50.61. Bacauw: the A N S  has an 
aluminum pressure tube instead of a atccl prtssure vcsucl 
and betause the ANS is a luw pressure, krw temperature 
facility, this RG is not applicabk. 

TOTAL RG 1.155 supports GDC 1, GDC 17, GDC 18 and 50.63; 
and endorm NUMARC-8700. RG 1.155 desaibca a 
method for plane to cope with a station Madrout for a 
specified duration. RG 3.2 pmvides guidance for 
determining the length of time that a plant m abk to cope 
with a station blackout. 



B.7-39 

lhbk B.7. clwnpliawe Commitment to NRC Regulatory Guides Tor the Design ofthe Advanad Ntmtmn sonrot 

NUMBER TITLE 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCB 

RG 1.156 (11/87) 

RO 1.157 (OS/&)) 

RG 1.158 (02%9) 

RG 1.159 (Orupo) 

RG 2 1  

RG 2 2  (1 1/73) 

Emironmental Qualification d Connection h b l i i a  for 
Nuckar Power Plants 

TOTAL 

Best-Estimate Calculation of Emergency Core coofing System 
PerfaimSnCe 

INTENT RG 1.157 6UuppoM 50.46 and A p p d a  K of 10 CFR 50. 
RO 1.157 desaibes models, comlations, data, modcl 
evaluation pmdures, and methods for paforming 
realistic w best estimate calculations of ECCS 
ptrforrarnct during a Loss-ofcodent accident and for 
&mating the uncertainty in that calculation. RG 1.157 
also p i t s  the use of other modelr, data, model 
evaluation puc+dum, and method8 if they arc rupportcd 
by appmpriate experimental i t a  and ta3mical 

quirtmenta of this guide even though it cannot mat the 
spedb  due to the diffmmxa in the ECCS. 

jwtiFmtioh ~ o f c ,  the ANS will meet the 

Qualifialion of Safety-Related Lead Storage Batteries for TOTAL 
Nuclear Power Plants 

Assuring the Availability of Funds for Deawmisdoning NIA-L 
Nuckar Rcnctm 

Shield Test P-m for Ewaluation of Installed B m l  

Development of Technical Specifiitbns for Etpcrimentt in 

TOTAL 
Shieiding in Research and Training Reacton 

TOTAL 
Rcsmrch R a c t m  

RG 1.158 ruppom GDC 1, GDC 5 CIDC, ODC 23, a d  
AppMldix B of 10 CFR 50. RG 1.158 supports IEEE Std. 
5354% with some aaptions, which dcdaibca 
qualification methods for Class 1E lewi storage battaks 
and racb to be used outside of primary containment. 
Safety-related batterh undergo a program of qualification 
as part of an overall quality a a s u r a ~ ~  pmgram that also 
includa quiremeats  fop. design, production, quality 
amtrd, installation, maintenance, and periodic testing. 
Wi RO addrwca only the qualifkation pottian of the 
cwcrall quality assurance program. 

The licensing requirements &en in this lcdion of 10 CFR 
50 do not pmrridc any design requirwmta, only 
quirewnts for dealing with the licensing agency @e., the 
Nuclear Rcgulatoty Commisuiion). 
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Table B.7. Cbmpliancn C o d - t  to NRC Regulatory Gpides for the Design of the Advanoed Neutron Some 

NUMBER TITLE 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

RG 2 4  pnq 

RG 25 (10/77) 

RG 26 (Rev. 1,3/83) 

RG 3.2 

RG 3.9 

RG 3.42 (Rev. 1,9n9) 

RG 3.43 (RW. i,4n9) 

RG 4.1 (RH. 1, 4n5) 

RG 4.2 (Rev. 2,7n6) 

RG 4.7 (RW. 1, iins) 

RG 4.8 (12f75) 

RG 4.11 (Rev. 1, Sn7) 

RG 4.15 (Rev. 1, 2/19) 

RG 5.1 (12172) 

RG 5.7 (Rev. 1,5/80) 

Review of Experiments for Research Reactor 

Quality Assurance Program Requirements for Research 
Reactors 

Emergency Planning for Research Reactors 

Eficiency Testing of Air-Cleaning Systems Containing Devices 
for Removal of Particles 

Concrete Radiation Shields 

Emergency Planning for Fuel Cycle Facilities and Plants 
Licensed Under 10 CFR P a w  SO and 70 

Nuclear criticality safety in the storage of fissile materials 

Programs for monitoring radioactivity in the environs of 
nuclear power plants 

Preparation of environmental reports for nuclear power Plants 

General site suitability for nuclear pawer stations 

Environmental technical specification for power plants 

Terrestrial environmental studies for nuclear power plants 

Quality assurance for radiological monitoring programs 
(normal operations) - effluent streams and the environment 

Serial numbering of fuel assemblies for light-water-molcd 
nuclear power plants 

Entty/&t control for protected a m ,  vital arean, and material 
access 

TOTAL 

TOTAL 

TOTAL 

TOTAL 

TOTAL 

TOTAL 

TOTAL 

TOTAL 

TOTAL 

TOTAL 

TOTAL 

TOTAL 

TOTAL 

NONE 

TOTAL 

The A N S  usca two fuel assemblies (upper and I m r )  that 
are different sizes. Light water reactors use numerous fuel 
assemblies that are usually identical. Therefore, RGS.1 is 
not specifically applicable to the design, construction, or 
operation of the ANS. However, the fuel cores will be 
numbered. 
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Table B.7. CompliaMz Commitment to NRC Regulatory Guides for the Design of the ActveMRd Neutron Source 

NUMBER 
COMPLIANCE 
COMMlTMENT 

flJSTIFICATION 
AND GUIDANCE 

R G  5.10 (7/73) 

R G  5.12 (11/73) 

R G  5.13 (11n3) 

R G  5.15 (1/74) 

RG 5.20 (llf4) 

RG 5.29 (Rev. 1,6175) 

RG 5.43 (1/75) 

RG 5.44 (Re. 2,5/80) 

R G  554 (W8) 

RG 5.62 (Wl) 

Rt t  5.65 (9M) 

R G  7.1 (6/74) 

RG 7.4 (605) 

RG 7.6 (Rev. 1, 3/78) 

RG 7.7 (8/77) 

Selection and use of prrasurc-sensitive seals on mntainem for 
onaite storage of special nuclear material 

General use of ioclu in the protection and control of facilities 
and special nuclear materials 

Conduct of nuclear material Phylsical inventories 

Security seals for the protection and control of special nuclear 
materials 

"raining, equipping, and qualifying of guards and watchmen 

Nuclear material control systems for nuclear power plants 

Plant security force dutks 

Perimeter intrusion alarm systems 

Standard format and content of safeguard 
contingency plans for nuclear power plants 

Reporting of physical security events 

Vital accss m n t d s ,  protection of physical security 
equipment, and key and lock controls 

Administrative guide for packing and transporting radioactive 
material 

Leakage t e t s  on packages for shipment of radioactive 
materials 

Design criteria for the structural analpis of shipping cask 
containment vcssels 

Administrative guide for verifjing awpliance with packaging 
requirements for shipments of radioactive materials 

TOTAL 

TOTAL 

MTAL 

TOTAL 

TOTAL 

TOTAL 

TOTAL 

TOTAL 

TOTAL 

N/A-L 

TOTAL 

TOTAL 

MTAL 

TOTAL 

TOTAL 

The licensing requirements given in thii ration of 10 CFR 
50 do not pmvide any design requirements, only 
q u i m e n t s  for dealing with the liensing agency (Le., the 
Nuclear Regulatory Commission). 
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NUMBER 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

RG 7.8 ( S m )  

RG 7.9 (Rev. 1,llSo) 

RG 7.10 (Rev. 1,W) 

RG 8.1 

RG 8.2(2/73) 

RG 8.3 (2173) 

RG 8.4 (2173) 

RG 8.5 (Rev. 1, 3/81) 

RG 8.6 (5/73) 

RG 8.7 (S/73) 

RG 8.8 (Rev. 3, 6/78) 

RG 8.9 (9/73) 

RG 8.10 (RW. 1-R, 5/77) 

RG 8.12 (Rev. 1, 1/81) 

RG 8.13 (Rcv. 1,11/75) 

RG 8.14 (Re.  1,8/77) 

Load cDmbiMtbllil for the structural anaipii of hipping cash 

Standard format and content of Part 71 appl ica th  for 
a p p m l  of packaging of Type B, large quantity, and fmile 
radioactive material 

Establishing quality assurance progmms for packaging used in 
the transport of radioactive materiab 

Radiation Symbol 

Guide for administrative practice in radiation monitoring 

Film badge performance criteria 

Dirrct-reading and indirect-reading pocket dosimeters 

Criticality and other interior evacuation alarms 

Standard teat pmcedurar for Geiger-Muller muntem 

Occupational radiation aposure reads qstcms 

Information relative to ensuring that occupational radiation 
exposum at nuclear p m r  station will be as law as reasonably 
achievable 

Acaptable conapt8, models, equations, and assumptions for a 
bioassay p"yam 

O p t i n g  philaeophy for maintaining occupational radiation 
aposures an low as redmnably achicvabk 

Criticality accident a h  qstcmn 

Instruction c o m i n g  prenatal radiation upmure 

Personnel neutron doaimetera 

TOTAL 

TOTAL 

MTAL 

TOTAL 

TOTAL 

TOTAL 

TOTAL 

TOTAL 

TOTAL 

TOTAL 

MTAL 

TOTAL 

TOTAL 

TOTAL 

TOTAL 

TOTAL 



I 

8.743 

NUMBER 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCEi 

RG 8.1s (lOn6) Amptable ptogrnu for mpiratory protection TOTAL 

RG 8.19 (Rev. 1,6#9) Occupational ladbtion d o e  MseMment in light-wataoooted TOTAL 
reactor pmer plant8 dcaign rtage man-rem estimata 

RG 6.27 (3B1) 

RG 8.29 

Radiation protection training for personnel at lightaatcr- 

Instruction Concenring Risb from Occupational Radiation 
exposurn 

TOTAL 
cdded nuclear pawer plants 

mAL 
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Table B.8. Compliancre Commitment to thc Sundard Review Plan and Branch Tcduhl Pogitiolls 

eOr the Design of tht Advanced Neutron Some 

NUMBER 
COMPLIANCE 
COMMITMENT COMMENTS 

Chapter 1 Introduction and general description 

Chapter 2 Site characmktica TOTAL 

TOTAL Tbe COMPLIANCE COMMllMENT level for each rection of this 
chapter will be provided at a later date. Until then, the entire 
chapter is applicable to the ANS.  

The COMPLIANCE COMMITMENT levcl for each wxtion of this 
chapter will be provided at a later date. Until then, the enlire 
chapter is appiiible to the ANS. 
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NUMBER 
COMPLIANCE 
COMMlTlUENT COMMENTS 

SRP 23.3, AppadixA 
(Re. 57/81) 

Rscomwndcd format for hourty m&mdo&al 
data to bt placcd on magnetic tap 

INTENT Thin appendix pravida a remmmeaded format for magnetic t a p  
that a n  to be uml to record rueteadoghi data to support lsfcty 
analysis repatr prior to operation and for making at-- 
airborm d i i o n  estimates f a  aaidental and apead mutine 

micmd to ennun that all data requ id  for site mluatfan lue 

bclng cdkctclt and documented under W E  and OR d u m .  

airbarn 8UbseqUCnt to nsctor 8Wttp. Ihb BTP win bt 

SRP 24.1, Appcndia A 
(Rev. 5 7181) 

SRP 24.12, BTP MGEB-1 
( R e .  5 7/81) 

Chapter 3 

SRP 3.22, Appendix A 
(Rev. 1,7/81) 

SRP 3.22, AppeadR B 
(Rev. 1,7181) 

Hydrologic engineering site vbits 

Safety-nlated permanent dewatering 

Design of rtructum, components 

Classifmtion of main steam awpomnts other 
than reactor coolant boundary for BWR plants 

Classification of B W  main steam and 
fmtnaterc!cqments 

NIA-L 

NONE 

TOTAL 

NONE 

NONE 

Because this appendix deab with NRC staff internal pmcdura for 

it is not applicable tu the ANS. 

Thb BTP provida accqt~~ble ptechnicai aad hydrologk: design 

related buiklings a d  ttrudura. Basue tbe ANS doa no( have a 
dewatering vtcm, thit BTP in not applicabk. 

The COMPLUNCE COMMlTMENT k l  f a  ea& wctba of thb 
chapter witl be prandcd at a later date. Until then, the entire 

nvieuing an applicant's site aud regio~l hydrolosic dmrackm * tics, 

beaes and &&I FOr m t r m t  dewatering SyNCIiB gsed fOr MW- 

chapter b lpptieaMe to the ANS. 

This BTP pmvidca dmificatioa oa the quality goup cldfkation 
criteria for main smm aompoeentr for BWR pleats to assure that 
appropriate s t a w  and cudca an applied to thb h&mcrgy fluid 
piping ry8tcm. Bccausc thb BTP specifikalty a d d m  BWR main 
steam awaptmeng it b not applicable to the ANS. 

This appendix to the SRP pmhdes clasaifmlioa of B w w 6  main 
utllm and fecdwaler compomntr that are not dad€ied m Mfety- 
related items, 1ut not designed to seismic Catesorp I standards, and 
am not hou6cd in #Mmic catcgozy 1 atntdunr. &cause thb 
appendix h pcculii to BWR plants, it b not applicable to the AWS. 



8.8-3 

NUMBER 
COMPLIANCE 
COMMITMENT c o m m  

SRP 3.5.3, Appendix A This appendix provides criteria foe permissible ductility ratia for 
(7181) prediction reinforad conaete and steel structural elements subjeacd to 

impacted and impulsive loads. It is therefore applicable to the A N S  
for use in evaluating the overall response of reinforced c o m e  and 

Permissible ductility ratio for omall damage TOTAL 

8 I d 8 t r U C t U d  ekments 8UbjCCted to hpctk hpulsive hd8. 

SRP 3.6.1, BTP AS9 3-1 
(Rev. 1,7181) 

SRP 3.6.2, BTP MEB 3-1 
(Rev. 1,7181) 

SRP 3.8.4, AppendbA 
(Rev. 0,7181) 

SRP 3.8.4, Appenda B 
(Rev. 0,7/81) 

SRP 3.8.4, Appendix C 
(Rev. 0,7181) 

SRP 3 . a . 4 , ~ p p d i x  D 
(Rev. 0,7181) 

Protection against p t u l a t e d  piping h i l u m  in 
fluid systems outside containment 

Postulated rupture locations in fluid system 
piping inside and outside containment 

Interim criteria for safety-related masonry wall 
evaluation 

Structural design audits 

Category I structures design reports, table of 
contents 

Technical position on spent fuel pool lacErs 

TOTAL 

TOTAL 

TOTAL 

INTENT 

INTENT 

TOTAL 

This BTP pmvides an approach for the design, including the 
armngement, of fluid systems located outside of containment to 
ensure that the plant can be 8afely shut dawn in the cvent of piping 
failures outside containment. This BTF' is applicabk to the ANS. 

This BTP pmvidcs guidana for selecting postulated ~ p t u n  
locations for breaks in fluid system piping, analytically demomtrsting 
the adequacy of fluid system piping dcsign, and demonstrating that 
essential systems and components required to shut down the reactor 
safely and mitigate the consequmoes of p tu l a t ed  pipe failures are 
not adversely affected. This BTP is applicabk to the ANS. 

This appendix @des minimum design consideration and aiteria 
for safety-dated masonry walls. This appendix is appliicabk to the 
ANS. 

This appendix provida intetnal guidance to NRC staff for 
performing structural design audits. 

The primay objective of the design report is to pmvide the NRC 
nviewcr with design and construction information more specific 
than that mntained in the S A R ,  which can assist the staff to plan 
and d u c t  I atrualual audit as per SRP 3.8.4, Appead~ B. 

This appendix pravidca minimum requirements and criteria for 8 p t  

fuel pool racks and associated structurck It is applicable to the 8 p t  

fuel storage facilitiea at ANS. 
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8.84 

NUMBER 'LTIZE 

SRP 3.9.3,AppnrdbA Stresr limits for ASME Clam 1, 2, and 3 

misted and Clam CS am support 
&ructurca under rpecified I#rvice M i n i  
combination6 

(Rev. 1,4/84) COmpHrmtr and mmponcnt 8 U m  of 6afCt)T- 

chapter 4 

SRP 4.2, Appendix A 
( 7 N  

SRP 4.3, BTP CPB 4.3-1 
(Rcv. 5 7/81) 

Chapter 5 

SRP 5.22, BTP RSB 5-2 
(Rev. 0,8181) 

Reactor 

b lus t ion  of fud assembly stntaural mpom 
to aternally applied foras 

Westinghwrre constant axial control (CAOC) 

Reactor d a n t  -tern and conncctod system 

(3vaps8uriZatioll protection of pasutized 
water reacton whik operating at law 
temperaturn 

COMPLIANCE 
COMMlTMENT COMMENTS 

TOTAL Thia appendix impmvca the mnsistency and understanding of the 
basic appronch in the ~ ~ k t i o n  of bad combinations applimbk to 
rafety-telated lystcm6, and eaablisha, acaptabk rd.tionahipe 
between plant postulated m e ,  plant and qatem operating 
condition$, component and component euppwt design, and aavia 
6tres  limit6, functional capability, and opersbility. "hi6 appendix irr 
applimbk to the ANS. 

TOTAL 

TOTAL 

i m N T  

TOTAL 

INTENT 

?he COMPLIANCE COMMiTMENT kvel tor tach sdon of this 
chapter will be pmvidcd at a later date. Until tben, the entin 
chapter is applicabk to the ANS. 

This ~ppcedi pwides yidamz for d u a t i n g  the d a p c y  af a 
fuel assembay stn~ctural rapnsc to earthquake and pastulated pipe 
breaks. E ~ ~ I J S C  thb appendix prwids, avcntll pen11 guideline 
awering the anawi of Loads, determination of mcmbty rtnagtb, 
and acceptance aiteria, it b appficable to the ANS. 

This BTP arid- analyda and test requirements for determining 
allowed pamr shapes and power densities relative (0 the design 
k, peaking factm front i n u r e  map during W-fdlow 
tranaknts, and valid power distribution envelope6 lot rU normal and 
anticipated reactor conditiotu. 

The COMPLIANCE COMMITMENT kl for each IWAOII of tsia 
chapter will be provided at a later date. Until then, the enlin 
chapter ir rpplicable to the A N S .  

This B P  i6 amcanal with I m a l  rystcm npuired for ticenacd 
P W R  plantstaprotectthemhwnavcrpt.esaurizatioanhikopcrating 
at ba t e m p t u r n  (primarily during rtartup and 8hutdtlwn 
conditions). Thereton, the BTP Q not applicable to the ANS. 



B.8-5 

'lhble BA compliawe Commitment to the Standard Review Plan md Branch Ta3mia.l Positions 
for the Design ofthe Ahnwed Neutron Source 

NUMBER 
COMPLIANCE 
COMMlTMENT COMMENTS 

SRP 53.2, BTP MTEB 5-2 
(Rev. 1,7181) 

Fracture toughness requirements 

SRP 5.4.21, BTP MTEB 5-3 Monitoring of mndary side water chemistry in 
(Rev. 2,7181) PWR ateam generators 

SRP 5.4.7, BTP RSB 5-1 
(Rev. 5 7/81) 

SRP 5.4.12 (Rev. 0, 7/81) 

Chapter 6 

SRP 6.1.1, BTP MTEB 6-1 
(Rev. 5 7/81) 

Dcaign requirements of the midual heat 
removal system 

Reactor coolant system high point vents 

Engincmd safety systems 

pH for emergency mdan t  water for P W  

INTENT This BTP summarizes and clarifies the ASME code and 10 CFR 50 
rcquiremmts regarding fracture toughmss, preaaure-temperature 
limits, and material rutveillance for fmitic materials in pressure- 
retaining componcnta of the reactor d a n t  pnssure boundary 
(RCPB). "hiis BTP ia applicable to t h m  portions of the RCPB for 
the A N S  that are ferritic materials (Le., this BTP doa not apply to 
the mnovable portion of the mactor d n t  p u r e  tube). The 
INTENT of thia BTP should be apanded to indude the aluminum 
maaor membly components that form the R U B ,  including the 
ntlecrorveasel. 

INTENT 

TOTAL 

TOTAL 

TOTAL 

This BTP provides raommendations for daign a& water chemistry 
programs for steam generators to CMUR that the integrity of t u b  
and tube SheCts will be maintained under operating, maintenance, 
and testing conditions. This BTP is applicabk to the design and 
water chemistry program6 for the facility'a heat achangm. 

Because the design of rasidual heat remcnral (RHR) systema vary, 
this BTP pnwidca guidance on functiod, isdstion, pmam rrlief, 
pump protation, and test rcquirrmcnta for the RHR system. This 
position is applicabk to the ANS. 

S a  a b  Table 8.4, section 5034(f)(2&4) 

The COMPLIANCE COMMITMENT kvrl for each section of this 
Chapter will be provided at a lata date. Until thea, the entire 
chapter ir applicable to the ANS. 

INTENT l l b  BTP pmkka uiteria far p t - scdden t  c m q c n q  mdant 
wata pH contrd to rulucc the pobability of rtnsrcorrosion 
aacking in austenitic ruinless steel components (it.,  nonacnsitizdd, 
acnaitizcd, nonatreaacd, or atrcsscd). The INTENT of guidance in 
the BTP may be applicabk to the A N S  if borated water is uscd for 
poison injection. 

w r  



B.84 

NUMBER TITLE 
COMPLIANCE 
COMMfTMBNT COMMENTS 

SRP 6.21.1.C, Appendix A 
(Rev. 2,1183) 

SRP 6.215, BTP CSB 6-1 
(Rev* 5 7/81) 

SRP 6.2.3, BTP CSB 6 3  
(Rev. 2,7181) 

SRP 6.24, BTP CSB 6-4 
(Rev. 5 7/81) 

(Rev. 2,7181) 
SRP 6.2.5, AppendixA 

SRP 6.3, BTP RSB 6-1 
(Rev. 1,7181) 

SRP 6.4,AppmdbrA 
(Rev. ?, 7/81) 

Steam bypasr for Mark I, 11, and I11 
cwltainmtnts 

Minimum containment p r e ~ u r e  model for PWR 
ECCS performance evaluation 

Daerminath of bypas, leakage ptha in dual 
containment plants 

Containment purging during normal plant 
operations 

Description of combustible gas analyzer 
P m m  

Piping from the RWST (or BWST) and 
containment rump@) to the aafcty injection 
pumps 

Acuptancc criteria for valve M damper repair 
alternative 

NONE This appendix providEs design criteria for quenching i t a m  that 
bypasaa the suppession pool durlng a loskof+ooiaac accident in 
~ u r c ~ u ~ i o n - t y p c  amtainments. 

Thh BTP provide guidance for performing minimum containment 
pfasun ana@&. Thh BTP h applicable to the ANS. 

This BTP p.wada guidance in the determination of that pa\ion of 
the primay containment kakagc that can a-1 the acmndaq 
containment boundq and escape diractfy to the mvironmeat. 

Thb BTP pwides dsdgn miteria for aysysterm used to purge the 
containamit during reactor operation. 

TOTAL 

TOTAL 

MTAL 

PARTIAL This eppa& dcaaibca a digital m p u t e r  progmm, COGAp 

(Combustible Gas Anew Program) that is uaed for determining 
hydrogen-qgcn concentnth within reactor obntainment 
€dowing looa-ofdant  acddents. ?brae lrcctiolls that cunaxn 
zirmnium fuel dadding or zinc camdon m not rpplicable, The 

A N S  -use of heavy-wata being its primary coolant. 

This BTP pmvidcs aiteria for the h i p  of piping systems fmm tbe 
refueling water storage tank (RWST) or the borated water storage 
tank (BWST) !o the mfety injection pumps of PWRs. E m  though 
the ECCS at the A N S  does not take suction fm a boratd source 
of mter, the intent of this position regarding the evaluation of the 
debign of the piping system for the ruction lina to the d e t y  
k jccth  p u m p  in applicsbk. 

?hi appendix datuibes amptabk  ringk-failure criteria for v a h  
and wit of o a k  dampen uacd in control room vcntiktin 
-tans. rhi appendix is applicable to the ANS. 

e M l W t h  Of COmbUBtibk g.aeS 8 b  meds t0 be V a d e d  fOr the 

INTENT 

TOTAL 
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NUMBER 
COMPLIANCE 
COMMITMENT COMMENTS 

Chapter 7 

SRP 7.1, A p p d i x  A 
(Rev. 1,2184) 

SRP 7.1, Appendix B 
(Rev. 0,7181) 

SRP Appendix 7 - 4  BTP ICSB 3 
(Rev. 2 7181) 

SRP Appendix 7 4  BTP ICSB 4 
(Rev. 5 7/81) 

Inatrumentation and amhls 

Acceptance criteria and guidelina for 
~ M ~ N m C l l t a t h  and control systems important 
to safety 

Ouidana for evaluation of owformaaoe to 
IEEE Std 279 

Isolation of low prcasun systems from the high 
pnasure reactor coolant system 

Requirements of motorqerated valva in the 
ECCS accumulator linea 

SRP Appendix 7-A, BTP ICSB 12 Protection system trip point changes for 
(Rev. 2,7181) operation with reactor coolant pumps out of 

emice 

TOTAL The COMPLIANCE COMMITMENT kvd for each d i m  of this 
chapter will be pwided at a lata date. Until then, the entire 
chapter is a p p l i b k  to the ANS. 

This appendix identifies (1) the Gmeral Dtsign Criteria and IEEE 
279 criteria and (2) the RGa which am applicable to instrument and 
control system6 important to mfety. The GDCs include 1,2,4,13, 
19, #)-25, and 29. RGa include 1.22, 1A7, 153, 1.75, 1.97, 1.105, 
1.118, and 1.151. This apptnda is applicable to the ANS. 

TOTAL 

TOTAL 

NONE 

INTENT 

TOTAL 

This appendix dibeusses the requirements of IEEE 279, W. 3 
(Dtsign Baais) and sect. 4 (Requirements) rn they w i n  to the 
reactor trip qatem and enginad safety features actuation system 
"hiis appendix b applicable to the ANS. 

This BTP pmvidca design guidance for d i n g  damage by 

high-prrssum nacloc coolant system. Became the ANS docs not 
haw a high-pressure RCS, thia BTP is not applicable 

This BTP pmvidca 8pacific guidance in meeting the intent of IEEE 
279 for motorspaated iaolation valva in ECCS accumulator 
injection lima. ?bc intent of this BTP is applicsbk to the A N S  for 
those motorqcrated v a b  in lines c ~ n ~ i d d  to be "operating 
typass& (is., the protective function of that line is defeated when 
the m o t o r q m t e d  valve is closed). 

werpresllurizationtolaw-~~systcmsulatueamnat#itothe 

"hiis BTP pmvides additional guidance on the application of Sect. 
4.15 of IEEE 279, which states that if a mode of reactor operation 
requires a more restrictive ret point, the maria of ensuring we of 
the mom tartrictk ret point shall be positive (i.e, either automatic 
adjustment during operation or 8hutting the plant down bcfar 
manually adjusting the act points). 



NUMBBR TITLE 
COMPLIANCE 
COMMITMENT COMMENTS 

SRP Appendix 7 - 4  BTP ICSB 13 
(Rep. 5 7/81) 

SRP Appndix 7 4  BTP ICSB 14 
(Rev. 57/81) 

SRP Appendix 7 - 4  BTP ICSB 20 
(Rev. 2 7/81) 

SRP A p p d i x  7 - 4  BTP CSB 21 
(Rev. 2 7/81) 

SRP Appcndix 7 - 4  BTP ICSB 22 
(Rev. 2,7181) 

hip criteria for rrndliay feedwater yrterrm 

Spurious withdrawals of single control rod6 in 
pasaurized rmta  nactMa 

Dedgn of fnstrumcntstion and controt# pmvtded 
to wwamphh changeuucr from injection to 
redrailation mode 

Guidance for spplication of Regulatory Guide 
1.47 

Gui inc t  for applition of Regulatory Guide 
1.22 

INTENT This BTP 6 h k S  that the auxiliary fadwater syntem in a PWR 
should be capabk of satisfying its functional nquirements assuming 
a bnak in the stmilimy feedwater piping imide cwtainmcnt together 
with a singk ekdric failure a6 defined in IEEE 279. Ihi~ BTP may 
be applicable to tht A N S  becam? it concam the removal of 
aftaheat from che con after a kss of &-site pamr, 

INTENT intent of tth fFiT b to pwide Bpe.cife guidance toward an 
acceptable interp.ctlrtkm and application of €+DQ 20 and 25 with 
regard to inadvertent singk control md withdrawals. Thts BTP b 
applicable to the design of the reactivity contrd vtem. 

TOTAL ?Irb BTP b conomcd with the d & i  of hrmtrumentafioa and 
controb pmvidal to acctlmplish cbangeavnr 6rwn injection to 
recirculation mode folkwing a h - o f s w f i n t  accident. 

This BTP pwides suupptemmtsl guidance for the impkmentation of 
the RG 1.47, which desaiba a method of implementing IBBE 279. 
Because IEEE 279 and RG 1A7 pmvide aituk for htdbting 
bypnsa ofp.otection eyctcma, thb BTP is applicable to Ihe ANS. 

'Ihh BTP pmvided guidance in the application ofRC3 1.22, t tgardi ig  
protection lystern functions that an not tested while the reactor in 
opemting at poua. 'his WP m q u i ~ a  the identification of aU 
actuated equipment not tested during operation, and an atzamscnt 
of haw each item conforms to the pnwisiona of paragraph D.4 of 
RG 1.22. This BTP b spplicabk to the ANS. 

ma 

TOTAL 
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NUMBER TITLE 
COMPLIANCE 
COMMITMENT COMMENTS 

SRP Appendix 7 -4  BTP ICSB 26 
(Rev. 2,7/81) anticipatory tr ip 

Requirements for reactor protection system TOTAL NRC created this BTP because l m r ~ l  plants incorpotated a 
number of anticipatoy or "back-up" trip for which no d i t  wan 
taken in the accident analyses. These trips were typically not 
desigmd to the quircments of IEEE 279, and therefore intmduad 
nonsafety grade equipment into the reactor pmtection system. This 
BTP b applicabk to the ANS for ensuring that all reactor trip 
incorporated in the reactor protection system will m a t  the 
requirements of IEEE 279. 

SRP Appendix 7-B 
(Rev. 1,4181) 

Chapier 8 

SRP 8.5 Appendix A 
(Rev. 0,7/83) 

General agenda, rtation site visits 

Electric Pcnmr 

Guidelines for generator circuit breakemload 
break switches 

SRP Appendix &A, BTP ICSB 4 
(Rev. 2, 7/81) 

Requirements on motorqcratcd vahm in the 
ECCS accumulator l i n a  

SRP Appendix 8-4 BTP ICSB 8 
(Rev. 2,7181) 

ULU of diacl-gcnaator uta  for peaking 

INTENT 

TOTAL 

NONE 

INTENT 

NONE 

Only the INTENT of this appendix is applicable to the A N S  because 
it deab with NRC staff internal pmcedures for review of dcsign and 
evaluation of the actual implementation of the design as installed at 
the rite. 

'I~K COMPLIANCE COMMITMENT kvcl for each section of thh 
chapter will be pwided at a later date. Until then, the entire 
chapter is applicabk to the ANS. 

This app"di  pmvMes pidance for circuit breaker inatailation that 
will allm a plant to pclwa ita &-site pamr :upply drcuits directly 
from its unit generator. Because the ANS does not produce electric 
pamr (and consequently docs not have a unit gemrator), thb 
appendix b not applicable. 

This BTP prcwides upuific guidance in meting the intent OP IEEE 
279 for mdor-optrated isolation v a b  in ECCS accumulator 
injection lines. This position is applicable to the accumulator 
injection lines. In addition, the intent of this BTP is applicable to all 
motorqmatal v a b  that are considd to be "operating 
bypasses.* 

Thi BTP L with the of C U I C Q ~ ~ C ~  d k l -  
generator aets for @ding peaking power Scnia to utility 
transmission vtems. Because the mission of the A N S  i not to 
generate ekclric pomrr, this BTP is not applicabk. 
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NUMBER 
COMPLIANCE 
COMMITMENT COMMBNTS 

SRP AppMldix 8 - 4  BTP ICSB 11 Stability of ofbite pomr systems 
(Rcv. 5 7/81) 

SRP Appendix 8-A, BTP ICSB 18 
(Re .  57/81) 

Application of the single-failure criterion to 
manual& amrrotkd eltctrically operated valva 

SRP Appenda 8-A, BTP ICSB 21 
(Rev. 57181) 1.47 

Guidance for application of Regulatory Guide 

SRP Appendix 8-A. BTP PSB 1 Adequacy of alation electric distribution aystem 
(Rev. 0,7/81) dtagcs 

SRP Appendb 8 - 4  BTP PSB 2 Criteria foe alarms and indications d a t e d  

inoperable status 
(Rzv. 0,7/81) with diasel-gcacrrrtor lanit b y p a w  and 

SRP Appcndix 8-B 
(Re.  0,7181) 

O c m ~ l  agenda, station rite visits 

Chapter 9 Atailiaty SysttmS 

mAL This BTP is conarned with the b of electrical trsnumegion grid 
atability and the avabMlity of off-site pawer with the loo8 of the 
largest operating unit on the grid. This BTP is applicabk to the 
ANS bmurc the facility mast be able to withstand voltage 
fluctuations on the grid and the p i b i l i t y  of these fluctuations 
causing a rcactac aaam 

TOTAL 

TOTAL 

TOTAL 

TOTAL 

INTENT 

TOTAL 

Thii BTP pmvida guiddiaes for d i i w i n g  powtt to electrical 
components ofa  tkid ryrtm M one acctptabk mtana of designing 
against a dngk failure that might ausc an undairabk: component 
action. lhi BTl' b a m b l e  to that safety-rdatad electrically 
o p t e d  vatvcs at the A N S .  

%is BTP pmvMa 8UppkStCntdl guidance for the implementation of 
the RO 1.47, which daaibcs a method of implementing IEEB 279. 
Because IEEE 279 rad RO 1.47 pravide criteria for indicating 
bypasses of qntcma, W BTP is applicable IO the ANS. 

This BTP pmvidca guidance for meeting the p m v i S i  of RG 1.47 

emergency pcrwcr generating units arc q u i d  to power safety- 
related vtems and components, this BTP is applicable to the ANS. 

This appendix dab 4th NRC staff intcrnal procedures for miew 
of dcaip and mluaciOa of the actual impkmentation of the design 

6uI it pet3ainS tQ di&aleC!WQf UBils. -Use Standby Of 

installed at the s i k  

The COMPLIANCE COMMtTMENT level for each section of this 
chapter will be prwidaf at a later date. Until then, the entire 
chapter 4 appllcsbk to the ANS. 
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NUMBER 
COMPLIANCE 
COMMITMENT 

SRP 9.25, BTP ASB 9-2 
(Rev. 2,7/81) for long-term coding 

Residual decay c n q ~  for light-water rraetors INTENT This p i t h  pwida equations, assumptions, and graphs w h i i  M 

to be used for &min ing  Fvlsion produd dcaiy heat and heavy 
element deay heat in (~rmr of fractions of full reactor operating 
pcm. Because this BTP pmvides assumptiom and formulations for 
calculating the residual decay nmgy for long-term cooling of light- 
mtercodcd reactaa, only the intent of this position is applicable 
to the A N S .  

SRP 95.1, BTP CMEB 9.5-1 
(Rev. 5 7/81) 

Chapter 10 

SRP 10.4.7, BTP ASB 10-2 
(Rev. 34/84) 

SRP 10.4.9, BTP ASB 10-1 
(Resr. 5 7B1) 

mpter 11 

Guidelinea for fin pcotection for nuclear pcrmr 
plant, 

Steam and Pcnnr Cornmion 

Design guidelinca for avoiding mter hammers in 
steam generators 

Design guidelines for auxiliary fccdwater system 
pump drive and power supply divcnity for 
pressurized water reactor plants (PWRs) 

Redioadive Waste Management 

TOTAL 

NONE 

INTENT 

TOTAL 

This BTP pwider guidance forthe dewlopmen t o f a  firc pmtcdon 
program fa mfety-related syatcmn and other plant lultllll containing 

requirements of thin BTP M applicable to the A N S  and should be 
crosschslred against DOE 5480.lk 

fire havlrdr th.1 Could affed Safety-d&d The 

This position pmvida guidance for eliminating water hammer in 
topfeed atcam gmuatar des& preheat itcam generator designs, 
and in once-lhmugh attam generator desigm Baguse of the 
similaritks between heat achangun and atcam generators, thia BTP 
is applicable to the ANS. 

This BTP pmvida~ &sign guidelines acqtabk for auxiliary 
fadwater ryrtcm pump d h  and pmm supplits for P w R a  Thin 
system in PWRa is wed for beat mml following a m o r  trip 
and l a  of offsite pmw. It pwides makeup water to the steam 
gcnenrtorq w h i i  product steam that is rclawd to the atmoaphcrc. 
Compliana will be pmvidad at a later date. 

The COMPUANCE COMMITMENT kvtl for each cectioa of thhl 
chapter will be pmvided at a later date. Until thea, the entire 
chapter is applicable to the ANS. 
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NUMBER TlTLE 
COMPLIANCE 
COMMtThdENT COMMEN'IX 

SRP 11.3, BTP ETSB 11-5 
(Rev. 0 7/81) 

Poutulated mkascl due to e wmte gas ayatem 
leak or failure 

TOTAL This position pwidas guidefirm for limiting pootulated mdiosctivc 
rckaacs due to a radioactire waste gas 6ystem kak oc failme. The 
goal is to cllluct that the redioiogical consequeacer of e aingk 
failure in a waste gaa q t e m  will not twult in the total body 
exposure d i n g  5mSv (0.5 mu) to an individual et the neanst 
cduaion area bouadary. This BTP is e p p l i b k  to the ANS and wiU 
be l x u a d d  to eveluate tritium nkasar. 

SRP 11.4, BTP ETSB 11-3 
(Rev. 5 7/81) 

SRP 11.4, Appendix 11.4-A 
(Rev. 0,7181) 

SRP 11.5, Appendix A 
(Rev. 1,7181) 

Chapter 12 

Chapter 13 

kip guidance for Mid radioactive waste 
management syatcma in light-wetcrcookd 
nuclear pamr renctor plan& 

Design guidance for temporary m i t e  rtoragc of 
low kvel radioaclk mate 

W i n  guidance for mdiologkal etlluent 
monitors providing rignals for initiating 
termination of flow or other mcdifiition of 
emuent stream properties 

Radiation Protection 

Conduct of Operations 

TOTAL, 

TOTAL, 

TOTAL 

TOTAL 

TOTAL 

This BTB pmvidcs design n q u m t a  for r d M  m d i i  waste 
system Wid m t e  aptems ~IUGCB both dry and wet w u t a  Dty 
waste include euivated chsrcoal, HEPA Mtm, rep, paper, and 
clothing. Wet weates include spent bed mhs, filter dud@, 
evaporator and rmnt oemoda concentrates, and spart cartridge 
filter ekmcata Thin BW b appiicabk to the ANS. 

This BTP providm guidance for the daiga of temptlrcuy oasitc 
storage of law-kvel radioactive wastes et nudear facilities. This 
@tion add- the storalp xequkmew forwet weak, mlidifkd 

considenrtioru, in the storing, bandling, and dispooal of law-lml 
radioactive woae mu BTP i~ eppiicabk to the A N S .  

This appendix pmviaes dcsign guidance for monitors wed to initiate 

materials in eftlmta to the cwimmcnt. Thi appmlk docs not 
apply to effluent monitors used to mitigate the cxmcquenad of a 
design basis accident. lhis appndk is applicable to the ANS. 

Ihe COMPLIANCE COMMFfMENT kvd for tach Kclfon a€ this 
chapter will be pmvided at a later date. Until thcn, the entire 
chapter is appliarMe to the ANS. 

The COMPLIANCE COMMlTMENT kvel for each WiOa of this 
chapter will be pwided et e later date. until then, the entire 
chapter is applicabk to the A N S .  

wct -IC, wd dty W-ICWI UaMe and mm the mfety 

rignab for lrauatiw of 6y8tenls to m t d  the rekme of d i k  



B.8-13 

NUMBER TITLE 
COMPLIANCE 
COMMITMENT COMMENTS 

Chapter 14 

Chapter 15 

SRP 15.1.5, Appendix A 
(Rev. 2,7181) 

SRP 15.4.8, Appendix A 
(Rev. 1,7181) 

SRP 15.4.9, Appendix A 
(Rev. 2,7/81) 

SRP 15.6.5, Appendix A 
(Rev. 1,7181) 

Initial T a t  Program 

Accident Anatpis 

TOTAL The COMPLIANCE COMMlTMENT kvei for each sectioa of this 
chapter will bt pmvided at a l a t a  date. Until then, the entire 
chapter is applicable to the ANS. 

The COMPLIANCE COMMITMENT kwl for cach ecction of thm 
chapter will be pravided at a later date. Until then, the entire 
chapter is applicabk to the ANS. 

TOTAL 

Radiological corrrvquenas of main steam line 
failures outside containment of a PWR 

INTENT This appendix pravides guidance for the acddent a ~ l p b  of a P W R  
mainrteam-line break accident (MSLB) outside containment. It 
cwtn specifically the evaluation of the radiologid comcqucna~ of 
the MSLB accident. 

Radiological consequenas of a control rod 
ejection accident (PWR) 

Radiological consequences of control rod drop 
accident (BWR) 

Radiological cansequmces of a design basis 
Ioss -ofdant  accident including containment 
kakage contribution 

PARTIAL, 

NONE 

TOTAL 

This appendix pmvides guidance for the evaluation of a umtrol rod 
ejection accident analyaii at a PWR. Its twofold objeaive h to 
evaluate specific plant amformance with loCFRlO0 regulations and 
to veri@ the plant'# capacity to mitigate the radiological 
conscquenaa ofa rod ejection accident. Thirappendix is applicable 
to the A N S .  

This appmdix pwida guidance for evaluating the radiological 
c a ~ u e n a  amlysb of a postulated amcrol rod drop accident at a 
BWR. Because the A N S  is mom closdy dated  to a PWR rather 
than a BWR, it follows SRP 15.4.8, Appendu A and not this 
appendix 

Thh appendix provides yidanoc for evaluating the fwion product 
releases and radiological consequences resulting from a postulated 
design basis b a s d a o l a n t  accident (LOCA) and the containment 
leakage doses that amtribute to the total u)CA d-. Thm 
appendix is applicable for the evaluation of radiological cansequence 
analysa from a postulated LA3C.A together with containment 
kabge. 



5.8-14 

NUMBER 
COMPLIANCE 
COMMiTklENT 

SRP 156.5, Appendix B 
(Rev. 1,7181) 

SRP 15.6.5, Append& D 
(Rev. 1,7/81) 

Chaptct 16 

Chapter 17 

Chapter 18 

SRP 13.1, Appmdii A 
(Rev. 0,9B4) 

Radiobgical amqumoa of a hip Mi 
loss-of-coolant accident: leakage from 
enginerrcd mfcty feature mmpoacnta outaide 
arntainment 

Ttdrnical Spccifiitiant 

Quality k u r a n c e  

Human Factas 

PARTIAL lhir appcndb pwida guidance for the mluation of radiologid 
~ l ~ ~ q u c n a a  fm hion product kakage from e n g i n d  rafety 
featurea (ESF) equipment located outside the primsty containmatt 
following a DCA. 'he gama1 pidetina of this apZrmdbr are 
apphbk to the ANS. 

INTENT 

TOTAL 

ToTAt 

TOTAL 

INTENT 

Thii appendix pmvida guidance for evaluating the r a d i i 1  
co~~~equenccd of a LocAwith leakage p t  the main steam iedatlon 
v a b  (MSIV) in a B W R  Rte krtcnt of this appendix ia applicabk 
to the A N S  because the ANS must evaluate kahp p t  all bolotion 
v a b  on piping (or beam tubes) that penetrate containment. 

The COMBLUNCE COMMITMENT Imt for etch amxion of this 
chapter wit1 be pmvided at a lata date. Until then, the entire 
chapter is appliabk to the ANS. 

Thc COMPLIANCE COMMITMENT Imi for utch section of thii 
chapter will be pwidad at 8 later dale. until thcn, the entin 
chapter is applicable to the ANS. 

Ttre COMPLIANCE CUMMtTMENT kvel for each raction of thii 
draper will be pwldad at a latcr date. Until thm, the entin 
chapter is applicable to the A N S .  

This p u r p c  of the M i  mntd room design &cw 0)CRDR) 
is to improve the ability of contml mom operators to pmmrt 
accidents or to copc with d e n t s  if t h y  occur by impmving the 
information pmvided lo them. Even though this sppndu was 
written for aisting facilities, the intent of thb appendix with respea 
to identifying defickncb in human enginaring is appliibk to the 
ANS. 



B.8-15 

Tabk BS. Compliance Commitment to the Standard RevieW Plan md Brpnch Tcchnid Positions 
for &e Design of the Advnncad Neutron Some 

NUMBER TITLE 
COMPLIANCE 
COMMITMENT COMMENTS 

SRP 18.2, Appendix A 
(Rcv. 0,11/84) 

Human factors d e w  guidelines for the safety 
parameter display system (SPDS) 

TOTAL This appcndix 1.equira l i a n m j  pamr rtacton to install a safety 
parameter display lrystem (SPDS). This SyItem i to aid control room 
pemanel during abnormal and cmergcncy conditiom in determining 
thc mfay ~tatua of the plant and in kgessing whether abnormal 
condition8 Warrant mmctire action by opuatom lo avoid a 
degraded con. ?his appcnda is applicabk to the ANS. 



B.9-1 

SECTION 
COMPLIANCE 

COMMITMENT 
JUSTIFICATION 
AND GUIDANCE! 

m.m 

20.106 

20.303 

f3psurc  of individuals to conantration of radioacthe materials in air in 
restricted atem 

Permissible kveb of radiation in unrestricted BMI 

Radioactivity in effluents to unrestricted artltll 

DispouaI by nkase into sanitary mwagc system 

TOTAL 

TOTAL 

TOTAL 

MTAL 

TOTAL 



B.9-2 

n b l e  B.9. t3rnpliawt Commitment to otha NRC Fkguhtions md Publiations of Intarst 
for the Design of the AhRncGd Neutron Source 

SECTION TITLE 
COMPLIANCE 

COMMlTMENT 
JUSTIFICATION 
AND GUIDANCE 

20.30s 

2o.m Disposal of specific wastes 

Treatment or disposal by incinetation 

10 CFR 61 

61.56 

10 aR 70 

70.24 

10 CFR 73 

73.55 

Waste chamcteristica 

Criticality accident rcquircmentr 

TOTAL 

TOTAL 

TOTAL R w M  Unrcsohred Safety ~ S U C  PSI )  C-17 

TOTAL 

Requirements for physical protection of licensed activities in nuclear power TOTAL 
nactom against radiological sabotage 

10 m 100 

100.10 Factors to be cons ided  when evaluating site TOTAL 

100.11 Determination of exclusion a m ,  low population me, and population center TOTAL 
distance 

NRC SBCY PAPBRS 

SECY 80-31 Accident oonsiderations under NEPA TOTAL 

l l K  m u m  tern will lleflect the mm term apeaed 
from the ANS and not fmm I PWR M I BWR. The 
mum term for the A N S  is given in Appendix C of the 
PDR. 

Res~tved US1 A-33 



B.9-3 

SECTION TITLE 
COMPLIANCE 

COMMITMENT 
JUSTIFICATION 
AND GUIDANCE 

SECY 88-272 Technics1 molution of unmotvu! safety m u a  A-3, A-4, and A-5 qarding 
steam gemator tube integrity 

R & u h  of unrcsolvd safety hue P S I )  A48, hydrogen control measurn 
and effcua of hydrogen bum on safety equipment. Combuatibk gasa indude 
hydmgcn, Qcutdurn, CO, dc Sources of combustible gases include fuelclad 
interactions, m C O n m t e  intrractlons, mld D O U ~  inventory, etc. Themfore, 
any "hydrogenw mntrd must be apanded to include "combustible gas" control 

INTENT R m h d  US1 A-3 and US1 A4 

MTAL R m M  US1 A48 SECY 89-122 

GL 88-14 instrument air ruppty aptem p r o M e m s  affecting safety-rclated equipment TOTA 

GL 88-15 

GL 86-20 

Ekctric powa syptem - inadequate control mer design pmceses 

Individual plant ewms for KVM~ accident vulnctabilities 

GL 89-06 

GL 89-13 

Tark Action Plan item LD.2 safety parameter display system 

Service water systems probkms affecting nafety-nlatcd equipment 

MTAL 

TOTAL 

Dmeric Safety -sue (GSI) 43 

TOTAL Resol~cd GSI 125.13 

m A L  Rmtved GSI 51 

GL 89-19 Request for action related to n s d u t h  of u n m M  mfety issue A47 "safety 
Implication of Conirol Systems in LWR Nuclear Power Plank" 

Radution of p n d c  safety h u e  no. 103, "Design for Probable Maximum 

TOTAL R m h d  US1 A47 

OL 89-22 TOTAL Rcsohd  GSI 103 
Pncipitalion" 



B.94 

SECTION TITLE 
COMPLIANCE 

COMMITMENT 
JUSTIFICATION 
AND GUIDANCE 

NRC MpoRMAnoN B u l l g l M S  

IEB 79-A Review of operation e m  and system misalignments identified during the 
Three Mile bland accident 

TOTAL Resdvbd TMI Action Plan Item ILILl(17) 

NRC P V B ~ T I O N S  

NURE0 0737 Clarifiaition of TMI Action Plan requirement8 

NUREG 0737, Clarifmtion of "MI Action Plan rcquircmenta 
Supplement 1 

TOTAL Resolved TMI Action Plan Item ILIU(1); and GSL 5, 
9,1911, 12, 15,19, 22,27,31,44, and 46 

TOTAL4 Rcaolvcrl TMI Action Plant Item IILA.1.2 and GSI 
6733 



B.10-1 

NUMBER TITLE 
COMPLIANCE 
COMMfTMENT 

JUSTIFICATION 
AND GUIDANCE 

BNvIRo~~sApeTyANDHEALm 

ESH-7 Control o[ Occupational Equmurrr to chtmil and Physical St- 

ESH-8 Safety Analysis and Revim System 

TOTAL 

TOTAL 

An effective program #hall be maintained for control of 
emplslee cxpmurc to chemical, radiation, and phyaical 
stmxa amistent with the rquircwntn of Martin 
Marietta COrpMation, DOE and OSHA Wort a m s  
shall be maintained f r u  [rum or protarcd against 
War& that cause illnew, impaitcd health maign#uxint 
dbuxrmfort. Employee &all be informed of hazards 
thsf maybemunmteFed in theirwo& a m a  and will be 
trained in techniques to maintain exposum aa tow M 
-ably achievable (AJARA). The mandatory 

1324.554&0.1B,54&0.11,J482lB,5rK(3.rA,and54&a.l 
must be met Similar OR Orden axe 5480.4,5480.10, 
and 4684.1. 

Tbe urftty anam and mkw Vtcm m w  ct~urr that 

impaar and risks am anstyzed and mluatcd; 
rraaonsbk mcaaurcs have been taken to diminate, 
control, or mitigate hazards; cornpetison has ttan made 
with qpl i ib ie  design criteria, d e s ,  slandardr, and 
regubtiona a d  deviation8 have b a n  apiaimd and 
justiflad; the abovt pmasaea along with management 
authorhation of the operation m fanaally 
documented. Ihe SAR will amfonn with appmpiate 
NRC Regulatory Guidek Applicable staadrvdr and 
criteria a n  DOE Ordm 5480.5, 5480.6, 5481.1B, 
50003, and 6430.1A; LA-10294-MS; and MMES 
Policies and Proadurea ESH-20, ESH-23, and OP-13. 

statanQrds speciflcd in Do3 ONkm 5480.4, 5480.10, 

Po(entia1 bid# am rystemrtiarlty iden- potcRtirt 



B.10-2 

Thbk B.la compliana Qmmitment to h4MES Policy Procedures 
for the Design of &Advanced Neutron Source 

NUMBER TITLE 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

ESH-14 Emirofimental Protection and Waste Management TOTAL 

ESH-15 

ESH-16 

Substantial Rismignificant Advctse Reaclioa Recordkeeping and Reporting 
Under the Tcrxic Substances Control Act 

Coatrol of Hazardous Materials 

TOTAL 

TOTAL 

Effluents will be managed, controlled, monitored, and 
reported in accordance with the pmvisionS of DOE 
Ordcra and Dinxtivca; the applicable regulations of 
local, state, and federal regulatory agencies; and 
mmpny emironmental pdicica. Any actions that may 
potentially have a significant effect upon the quality of 
the environment shall be reviewed for environmental 
impact& and thia review shall be documented. 
Signifmnt environmental mmpliawe hues shall be 
identifd. Numemw W E  Orden an q u i d  by 
ESH-14. 

ESH-15 pruuida guidance for muring the proper 
reootdkecping andlor reporting of i n f o r m a h  that may 
d a t e  to a substantial riskbignilicant adverse rtaction 
to health or the cnvirarment fmm tcuic chcmiib. This 
proccdurt shall meet the specific nquinments of 
Sectiona 8(c) and 8(e) of the T& Sutmtanaa Contml 
Aa. 

ESH-16 eateblisha guidelines to enam the 
idcatiticatianandcon(rolotmataklrthatarrclarsified 
as hazardow due to thcir tcaidty, flammability, 
Wivity, or other spacial hauurb. It does not apply to 
mdioactive hazarda, biological hazards, or hazardous 
wastes that arc add& in ESH-16 ptwuidcs 
a mechanism for control and accountability of 
hazardow materia$ that are classified aa Category I1 
aclccted chemicals. Primary m n d  of Category I 

CatiEcate Applications and Rcnewak" 
chemicals h to be acarmpiiahed thmlgh mE!A 



B.lO-3 

NUMBER 
COMPLIANCE 
COMMITMENT 

JUSTIACATION 
AND GUIDANCE 

BSH-17 Receipt and aipment of Ha~ardow Materiab and Hazardws Wastes TOTAL ESH-17 pmvider MMBS palicy to -trot tk &pC, 
(Inciuding Radioactive Materials) shipment, and transport of all materials and equipment 

to and from ampany installations to en~w 
accountability, mfe transport, and compliance with 
appropriate international, fedetal, rtate, and l a s l  
tlansportatiou regufatiow, BT well aa applicable DOE 
Manual pmvirionr and directhen. lbociated Ptopetty 
M a w a t ,  Financial, end Saucily Poliaca apply. 
Not iadodod in this policy is intra-plant mnrporr. 

ESH-20 

ESH-21 

ESH-22 

Safety of Nuclear Facilities 

Fire Protection Progsm 

Nuclear Criticality Safety Program 

TOTAL 

TOTAL 

m A L  

ESH-21 requires that the A N S  maintain the lldacl~ly 
mff, ncmicc, and sdvisory p u p s  to implement the 
installation fire protazion, prevention, and control 
pmgiam; cnam that annual fire pmcection o b j c d i i  
plans, and budgets are embtihed; develops, 
docum&, and implements mtsndsrd operating 
pmceduns for fm protection that pmnts and 
minimizes fafluma that might arrtr; revitm~ daip for 
life mfety mplianee and multiple fire ptc&n 
considerations; and conducts appropriste job-nlatd 
training programs to cnsufe that designated emplavea 
can safely perform fire p t o a i o n  related 

The p ~ v  of ESH-22b (0 pttWnt the occ~mnaof 
MI accidental nucltar dticality, to mitigate the 
o o ~ ~ q u e n c e  of a nuclear criticaIity addent  ruth that 
the impad on facilities and the envimment dre aa 
minor aa reamnab@ a c h h b k ,  and to prored the 
health and safety of rmrite and OPI-sitc paopk. 



B.104 

NUMBER TITLE 
COMPLIANCE 
COMMITMENT 

JUSTIFICATION 
AND GUIDANCE 

ESH-23 Apprwal of Modifmtiom oc Additions to Nuclear Facilitia TOTAL ESH-23 requires that pmobdurcd arc impkwnted to 
pmvide for the appropriate review by technical apertt 
and/or emironmental safety and health rpacialiats of all 
proposed modifications or c h a n p  to nudtar facilities. 
RevicwS must bc documented. The nafcty anabis and 
revicwysttm must b c i m p ~ c m e n t e d ~ p r o ~  
cbanga that affect lscility safety or rault in a change 
(0 aisting safety documentation. 

GBHeRALPOUCIBS 

GP-5 Qualily Assurance Program 

GP-13 Ooaurmas Notifications, h t i g a t i o n ,  and Reporting 

TOTAL 

TOTAL 

Quality aasuraw program within E m   system^ shall 
be prepad, organized, and implemented in aawdence 

version), "Quality Assurance Program Requirementsfor 
Nuckar F a d i t k "  The quality ammncc of mftware is 
to be rpedfically add- in the quality assurance 
p m p m  for any used for design VCrificatiOa. 

With the ~ U i r C m ~ n t s  Of ANSUASME NQA-1 ( latat  

It B MMES policy to am~urc that vigilaaa b e m r i s d  
cmr all company activities; that mry rawxlabk 

ewirmment, property, and company interat; that 
managemeat mluatts and judges the rignificaw of 
m n c c a ;  that all oocu- arc promptly 
h t i p t e d  and accurately nported; and that 
management t a k a  IES~OM~VC action to implement the 
nquinments of thii procedure. 

pacaution ia taten to p r o t e a  the publiq em-, 



B.10-5 

COMPLIANCE JU!TXWICAl'ION 
NUMBER TITLE COMMITMENT AND GUIDANCE 

GP-14 Emergency Preparedmg Program lDTAL 

GP-39 Sccutity Requirements for the Shipment of Clarrsi[ied and Strategically 
Important hfatCda1 

TOTAL 

MMES shall maintain an cmqcncy preparrdncaa 
program to protect the health and mafay of emptoyees, 
onaite pusonnel, mcmben of the public, the 
environment, 6nd papertg in the went d emqmcka 
iamlving company activitica. The cmctgcnq prepad- 
nesa proyam will meet or excezd nl(ulSt0ry quirt -  
menu. Emergcq plans and pmaxlum~ wu( be in 
gcmml conformance with #tandads and & t a b  act 
forth in the following DOE orders: 5ooo.3& S500.1& 
5500.2A, 5500.34 5500.44 5SOO.74 5500.8 and 
5500.9. Pmvisiona of the fdlawing Policy Proadures 
r ~ e  applfcable: GP-1% GP-13, PER-53, ESH-1% ESH- 
15, ESH-16, ESH-20, E d  D H - 2  P & h 8  of the 

ANSI NQA-1. Provisiocta of tho fdhiw docutUCnt6 
folkwing document6 arc appticaMe: Y/JA-346 and 

are applicable ma rcfmmca NFPA 1500; 29 CFR 
1910; and WPO 85-001, Rev. 1. 



B.11-1 

Thbk all. StandarQ Required m Refaenced by the MMFS Policy Pmedmcs 

NUMBER TITLE 
JUSTIFICATION 
A N D  GUIDANCE 

A listing of standards and codes either rrquind or rccommended by MMES Policy Rvcedures arc given below. The Just@cation and Guidance column indicates 
which Policy Procedure requiw or recommends that particular standard or c d e  REQUIRED means that the Pdrcy Proeedurc spec ie  that this standad 
"shall be" used in the design RECOMMENDED means that the Policy Rvxedure states that this standani "shall be considme8 in the design 

Some of the codes or standardr listed below may contain statements that make it appear to be not-applicable to the design of the ANS, yet the compliance 
commitment level given is 7 D T 4  PXRTMt, or INTEM. 27th can occur because the c d e  or s tanhd may, in simu cases, provide an mmple. ahcwfbrv, 
statements likx "such as steam generatam" simp& provides guidance and is not part of the mpirement it self: 

American National Standards Institute OU+ISI)! 

ANSI 24.1 Sanitation 

Code of Federal Regulations (CFR) 

10 CFR Hazardous Materials Regulations as appropriate 

Access to Empolyee Exposure and Medical Records - 29 CF'R 1910.20 

29 CFR 1910, Subpart Z 

40 CFR 

Toxic and Hazardous Substances 

Hazardous Materials sections as appropriate 

40 CFR 717 

49 CFR 

REQUIRED by MMES ESH-7. 

REQUIRED by MMES ESH-17. 

REQUIRED by MMES ESH-7. 

REQUIRED by MMES ESH-7. 

REQUIRED by MMES ESH-17. 

EPA Reporting and Recordkeeping Requirements *ar Al1egat.m REQUIRED by MMES DH-15 
that Chemicals Cause Significant Adverse Reactions to Health and 
Environment 

Hazardous Materials sections as appropriate REQUIRED by MMES ESH-17. 



€3.11-2 

Table all. Standards Required or Rekrarcbd by thc MMES pdicy Rocedarea 

NUMBER TITLE 
JUSTIFICATION 
AND GUIDANCE 

DOEi"IC11603 Non-Reactor Nuclear Facilities Standards and Guidelines 

Manufacturing Chemists Association (Ma) 

MCA Manufacturing Chemists Assodation: Chemical Safety Data Sheets 

ptlartin Marietta Enernv SVS tern IMMESl 

MMES ESS.ENV.l Environmental, Safety, Health, and Waste Management Quality 
Assurance Program 

MMES 

MMES 

Energy Systems Severity Index for Nudear Criticality Safety 
Incidents 

Martin Marietta Energy Systems, Inc. Nuclear Criticality Safety 
Policy Statement (August 1988) 

National Fire Protection Aeencv fNF'PA) 

NFPA Fire Protection Guide on Hazardous Materials 

REQUIRED by h4MES ESH-8 and 
MMES ESH-20. 

REFERENCED by MMES ESH-16. 

REQUIRED by MMES ESH-7, MMES 
ESH-20, and MMES FSH-22. 

REQUIRED by MMES ESH-22. 

REQUIRED by MMES ESH-22 

REFERENCED by MMES ESH-16. 





Table B.12 Indsr for Appewlix B 

I O  CF'R 100 B-2, B.1-4, B3-27, B.7-2, B.7-4, B.7-6, B.7-7, B.7-12, B.7-14, B.7-19, B.7-23, 
B.7-24, B.7-25, B.7-28, B.7-29, B.7-30, B.7-32, B.7-33, B.7-34, B.7-36, B.7-37, 
B.9-1, B.9-2 

10 CFR 50 B-2, B.1-4, B.3-25, B.3-26, B.4-1, B.4-10, B.4-11, B.4-12, B.4-13, B.4-21, B.4-36, 
B.4-40, B.4-41, B.4-44, B.4-45, B.4-52, B.4-57, B.4-58, B.4-60, B.4-64, B.4-66, 

B.4-101, B.4-102, B.4-103, B.4-104, B.4-108, B.4-109, B-4-110, B.5-1, B.5-16, 
B.7-3, B.7-4, B.7-6, B.7-7, B.7-8, B.7-9, B.7-10, B.7-11, B.7-12, B.7-13, B.7-15, 
B.7-16, B.7-17, B.7-18, B.7-20, B.7-21, B.7-22, B.7-23, B.7-25, B.7-26, B.7-27, 
B.7-28, B.7-29, B.7-30, B.731, B.7-32, B.7-34, B.7-35, B.7-36, B.7-37, B.7-38, 
B.7-39, B.7-41, B.8-5 

B.4-76, B.4-77, B.4-78, B.4-89,B.4-91, B.4-95, B.4-97, B.498, B.4-99, B.4-100, 

Acceptance test B.7-5 
Accident B.1-3, B.3-8, B3-58, B.4-2, B.4-4, B.4-7, B.4-8, B.4-21, B.4-22, B.4-23, B.4-24, 

B.4-25, B.4-26, B-4-27, B.4-28, B-4-29, B.4-30, B.4-32, B.4-45, B.4-46, B.4-47, 
B.4-49, B.4-51, B.4-57, B.4-60, B.4-61, B.4-72, B.4-74, B.4-76, B.4-77, B.4-90, 
B.4-107, B.5-1, B.5-3, B.54, B.5-5, B.5-6, B.5-7, B.5-8, B.5-10, B.5-11, B.5-13, 
B.5-15, B.5-16, B.5-17, B.5-20, B.6-2, B.6-3, B.6-4, B.7-1, B.7-2, B.7-6, B.7-12, 
B.7-18, B.7-19, B.7-22, B.7-23, B.7-24, B.7-26, B.7-35, B.7-36, B.7-39, B.7-42, 
B.8-5, B.8-6, B.8-8, B.8-9, B.8-12, 8-8-13, B.8-14, B.9-2, B.9-3, B.9-4, B.10-3 

AJARA B.3-26, B.4-28, B.7-33, B.10-1 

A N S  
American Nuclear Society B.3-7, B3-9 

B-2, B.1-1, B.14, B.3-1, B.3-7, B.3-8, B.3-9, B.3-10, B.3-11, B.3-16, B.4-1, B.4-11, 
B.4-16, B.4-19, B.4-22, B.4-23, B.4-24, B.4-2.5, B.4-27, B.429, B.4-30, B.4-31, 

B.4-67, B.4-101, B.4-104, B.4-111, B.4-112, B.5-1, B.5-2, B.54, B.5-12, B.5-14, 
B.6-1, B.64, B-7-1, B.7-2, 3-7-3, B.7-4, B.7-5, B.7-6, B.7-7, B.7-8, B.7-9, 
B.7-10, B.7-12, B-7-13, B.7-14, B.7-15, B.7-16, B.7-17, B.7-18, B.7-19, B.7-20, 
B.7-21, B.7-22, B.7-24, B.7-25, B.7-26, B.7-27, B.7-28, B.7-30, B.7-31, B.7-32, 
B.7-33, B.7-34, B.7-35, B.7-36, B.7-37, B.7-38, B.7-39, B.7-40, B.8-1, B.8-2, 
B.8-3, B.8-4, B.8-5, B.8-6, B.8-7, B.8-8, B.8-9, B.8-10, B.8-11, B.8-12, B.8-13, 
B.8-14, B.8-15, B.9-1, B.9-2, B.9-3, B.lO-3, B.11-1 

ANSI B.1-9, B3-4, B.3-7, B3-8, B.3-9, B3-10, B3-11, B.3-12, B.3-13, B.3-14, B.3-15, B.3-16, 
B.3-18, B.3-52, B.3-53, B3-54, B3-55, B360, B.3-61, B.3-62, B.3-63, B.364, 
B.3-71, B.5-2, B.7-3, B.7-4, B.7-5, B.7-6, B.7-7, B.7-9, B.7-10, B.7-13, B.7-14, 
8.7-17, B.7-23, B.7-24, B.7-28, B.7-33, B.7-34, B.7-35, B.7-36, B.7-37, B.7-38, 
B.10-4, B.lO-5, B.ll-1 

B.4-43, B.4-46, B.4-47, B.4-48, B.4-49, B.4-50, B.4-51, B.4-53, B.4-56, B.4-60, 

ANWANS B.3-16, B.5-2, B.7-3, B.7-4, B.7-6, B.7-24, B.7-33, B.7-35, B.7-37 
Anticipated events B.6-2 
AppendixA B-2, B.1-4, B.3-26, B.4-14, B.421, B.4-46, B.4-47, B.4-54, B.4-55, B.4-60, B.4-67, 

B.4-68, B.4-71, B.4-96, B.4-110, B5-1, B.7-4, B.7-7, B.7-16, B.8-2, B.8-3, B.8-4, 
B.8-6, B.8-7, B.8-9, B.8-12, B.8-13, BB-14, B.8-15 

ASME B.l-9, B3-18, B.3-19, B.3-20, B.4-31, B.4-32, B.4-33, B.4-48, B.4-49, B.4-78, B.4-79, 

B.4-86, B.4-92, B.4-93, B.7-7, B.7-8, B.7-12, B.7-21, B.7-23, B.7-28, B.7-34, 
B.7-36, B.7-37, B.7-38, B.8-4, B.8-5, B.10-4 

B.4-80, B.4-81, B.4-82, B.4-83, B.4-82, B.4-83, B.4-84, B.4-85, B.4-86, B.4-85, 

B.12-1 
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ATWS B.4-27, B.4-96, B.4-97 
Availability B.4-98, B.6-2, B.7-23, B.7-26, B.7-39, B.8-10 

Blockage B.6-4 
Branch Technical Positions B-2, B.8-1 
Break B.4-22, B.4-24, B.4-60, B.5-1, B.5-2, B.6-9, B.7-2, B.7-24, B.8-8, B.8-9, B.8-13 
Buildings B.3-7, B.3-11, B.3-17, B.3-23, B.3-24, B.3-51, B.3-64, B.4-71, B.6-1, B.8-2 
Category A B.1-4, B.1-5 
Category B B.1-4, B.4-80 

Certification B.1-2, B.3-8, B.3-30, B.3-32, B.4-103 

Beam B.3-5, B.5-2, B.6-9, B.8-14 

Cells B.4-30, B.5-12, B.6-2, B.6-3, B.6-8, B.6-9, B.6-10, B.7-7, B.7-11, B.7-35 

CFR B-2, B.1-4, B.1-7, B.3-25, B.3-26, B.3-27, B.3-28, B.3-29, B.3-30, B.3-31, B3-32, B.3-33, 
B.3-34, B.3-35, B.3-36, B.3-37, B.4-1, B.4-10, B.4-11, B.4-12, B.4-13, B.4-20, 
B.4-21, B.4-31, B.4-36, B.440, B.4-41, B.4-44, B.4-45, B.4-52, B.4-57, B.4-58, 
B.4-60, B.4-64, B.4-66, B.4-72, B.4-76, B.4-77, B.4-78, B.4-89, B.4-91, B.4-95, 
B.4-97, B.4-98, B.4-99, B.4-100, B.4-101, B.4-102, B.4-103, B.4-104, B.4-108, 
B.4-109, B.4-110, B.5-1, B.5-16, B.7-2, B.7-3, B.7-4, B.7-6, B.7-7, B.7-8, B.7-9, 
B.7-10, B.7-11, B.7-12, B.7-13, B.7-14, B.7-15, 8.7-16, B.7-17, B.7-18, B.7-19, 
B.7-20, B.7-21, B.7-22, B.7-23, B.7-24, B.7-25, B.7-26, B.7-27, B.7-28, B.7-29, 
B.7-30, B.7-31, B.7-32, B.7-33, 8.7-34, B.7-35, 8.7-36, B.7-37, B.7-38, B.7-39, 
8 - 7 4 ,  B.7-41, B.8-5, B.9-1, B.9-2, B.10-5, B.11-1 

Class 1E B.3-52, B.3-53, B.3-54, B.4-72, B.4-77, B.7-39, B.8-10 
Classification B.3-33, B.4-11, B.4-62, B.5-1, 8.7-6, B.7-7, B.7-29, B.7-36, B.8-2 
Code of Federal Regulations B.3-25, B.11-1 

Cold source B.4-20, B.4-24, B.4-26, B.4-31, B.4-33, B.4-45, B.4-46, 8-4-53, B.6-10, B.9-3 
Combustible gas B.4-20, B.4-24, B.4-26, B.4-28, B.4-45, B.4-46, B.4-53, 8.4-54, B.4-53, 

Coda B-2, B.l-4, B.1-6, B.3-1, B.3-60, B.4-78, B.4-86, B.4-92, B.5-3, B.8-2, B.10-1, B.11-1 

B.4-54, B.4-55, B.4-56, B.4-55, B.5-9, B.5-16, B.6-3, B.6-7, B.7-2, B.7-3, B.8-6, 
B.9-3 

Common-mode failure B.6-1 
Construction B-2, B.1-1, B.1-3, B.1-10, B.3-4, B.3-5, B.3-6, B.3-7, B.3-16, B.3-28, B.3-39, 

B.3-41, B.3-49, B.3-55, B.3-59, B.3-68, B.3-69, B.3-70, B.4-11, B.4-12, B.4-13, 
B.4-14, B.4-15, B.4-16, B.4-18, B.4-19, B.4-20, B.4-21, B.4-24, B.4-26, B.4-30, 
B.4-31, B.4-33, B.4-34, B.4-36, B.4-40, B.4-41, B.4-43, B.4-44, B.4-48, B.4-50, 
B.4-53, B.4-54, B.4-56, B.4-57, B.4-67, B.4-78, B.4-80, B.4-81, B.4-83, B.4-84, 
B.4-85, B.4-86, B.4-87, B.4-89, B.4-92, B.4-97, B.4-101, B.4-109, B.4-110, 
B.4-111, B.4-112, B.7-6, B.7-7, B.7-13, B.7-15, B.7-17, B.7-21, B.7-23, B.7-34, 
B.7-40, B.8-3 

B.4-32, B.4-33, B.4-45, B.4-46, B.4-47, B.4-48, B.4-47, B.4-48, B.4-49, B.4-50, 
B.4-51, B.4-54, B.4-55, B.4-56, B.4-55, B.4-74, B.4-80, B.4-98, B.4-111, B.5-2, 
B.5-4, B.5-5, B.5-6, B.5-7, B.5-12, B.5-13, B.5-14, B.5-15, B.5-16, B.5-17, 
B.5-18, B.5-19, BJ-20, B.6-2, B.6-3, B.6-4, B.6-5, B.66, B.6-7, B.6-8, B.6-9, 
B.6-10, B.7-1, B.7-2, B.7-3, B.7-5, B.7-8, B.7-9, B.7-10, B.7-11, B.7-12, B.7-13, 
B.7-15, B.7-18, B.7-20, B.7-22, B.7-26, B.7-30, B.7-32, B.7-34, B.7-35, B.7-36, 
B.7-39, B.7-41, B.8-3, B.84, B.8-8, B.8-13, B.8-14 

Containment B.3-53, B.4-7, B.4-17, B.4-21, B.4-25, B.4-26, 8.4-27, B.4-28, B.4-30, B.4-31, 

Control B.1-5, B.1-6, B.1-8, B.1-9, B.3-2, B.3-6, B.3-8, B.3-9, B.3-10, B.3-11, B.3-17, B.3-24, 
B.3-28, B.3-31, B.3-38, B.3-39, B.3-40, B.3-43, B.3-46, B.3-47, B.3-48, B.3-49, 
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B.3-50, B.3-55, B.3-66, B.3-67, B.3-68, B.3-70, B.3-71, B.3-72, B.4-17, B.4-20, 
B.4-21, B.4-20, B.4-24, B.4-25, B.4-26, B.4-27, B.4-26, B.4-27, B.4-28, B.4-29, 
B.4-30, B.4-31, B.4-32, B.4-33, B.4-34, B.4-36, B.4-37, B.4-38, B.4-39, B.4-42, 
B.4-45, B.4-46, B.4-47,B.4-48, B.4-49, B.4-50, B.4-51, B.4-52, B.4-53, B.4-54, 
B.4-53, B.4-54, B.4-55, B.4-68, B.4-%, B.4-97, B.4-98, B.4-104, B.4-106, 
B.4-107, B.5-3, B.5-4, BSS, B.S-6, BS-7, BS-8, B.5-9, B.5-18, B.5-12, B.5-14, 
BJ-20, B.6-2, B.6-3, B.6-5, B.6-7, B.6-8, B.6-9, B.7-2, B.7-3, B.7-8, B.7-9, 
B.7-10, B.7-11, B.7-12, B.7-16, B.7-17, B.7-19, B.7-20, B.7-23, B.7-24, B.7-28, 
B.7-30, B.7-31, B.7-37, B.7-38, B.7-39, B.7-40, B.7-41, B.8-4, B.8-5, 8.8-6, 
B.8-7, B.8-8, B.8-12, B.8-13, B.8-14, B.8-15, B.9-3, B.10-1, B.10-2, B.10-3 

Control rods B.4-96, B.4-97, B.5-9, B.8-8 
Control room B.3-47, B.3-55, B.3-66, B.4-24, B.4-25, B.4-27, B.4-28, B.4-28, B.4-30, B.4-47, 

B.4-104, B-4-106, B.5-4, B.5-7, B.6-2, B.7-11, B.7-16, B.7-19, B.7-23, B.7-24, 
B.7-28, B.7-37, B.8-6, B.8-14, B.8-15 

BS-9, B.8-8, B.8-14 
Control system B.4-26, B.4-29, B.4-32, B.4-45, B.4-48, B.4-49, B.4-51, B.4-54, B.4-55, B.4-97, 

Coolant boundaries B.6-5, B.6-9, B.7-11 
Cooling B3-1, B.3-3, B.3-6, B.3-10, B.3-17, B.3-34, B.4-14, B.4-17, B.4-22, B.4-23, B.4-25, 

B.4-28, B.4-29, B.4-47, B.4-53, B.4-55, B.4-56, B.4-57, B.4-59, B.4-60, B.4-74, 
B.4-80, B.4-98, B.4-106, B-5-7, B.5-10, B.5-12, BS-13, B.5-14, B.5-15, B.5-16, 
BS-18, B.5-19, B.5-20, B-6-3, B.6-5, B.6-6, B.6-7, B.7-1, B.7-4, B.7-7, B.7-8, 
B.7-9, B.7-20, B.7-28, B.7-31, B.7-33, B.7-39, B.8-11 

B.4-28, B.4-29, B.4-31, B.4-33, B.4-45, B.4-46, B.447, B.4-51, B.4-53, B.4-55, 
B.4-56, B.4-59, B.4-74, B.4-80, B.4-92, B.4-93, B.4-98, B.4-186, B.5-1, $3-5, 
B.5-6, B.5-7, B.5-9, B.5-10, B.5-11, B.5-12, B.5-13, B.5-16, B.6-3, B.6-4,86-5, 
B.6-7, B.7-1, B.7-8, B.7-12, B.7-37, B.7-39, B.8-4, B.8-8, B.8-15, B.9-3 

Core B.3-21, B345, B.4-9, B.4-17, B.4-20, B.4-21, B.4-22, B.4-23, B.4-24, B.4-25, B.4-26, 

Core pressure boundary tube B.5-1, B.7-1, B.7-37 
Criteria B-2, B.1-1, B.1-2, B.14, B.1-10, B.3-6, B.3-7, B.3-8, B.3-9, B.3-10, B3-13, B.3-26, 

B.3-27, B3-30, B.3-31, B.3-32, B3-33, B.3-40, B.3-41, B.3-42, B3-43, B3-52, 
B.3-53, B.3-54, B.3-55, B3-65, B.3-66, B.4-9, B.4-14, B.4-15, 3.4-18, B.4-20, 
B.4-22, B.4-31, B.4-32, B.4-34, B.4-46, B.4-47, B.4-48, B.4-49, B.4-54, B.4-55, 
B.4-56, B.4-57, B.4-56, B.4-58, B.4-60, B.4-81, B.4-89, B.4-91, B.4-95, B.4-110, 
B-4-111, B.5-1, B.5-2, B-6-1, B.6-9, B.7-2, B.7-3, B.7-8, B.7-12, B.7-24, B.7-25, 
B.7-31, B.7-35, B.7-37, B.7-41, B.7-42, B.8-2, B.8-3, B.8-4, B.&5,8&6, B.8-7, 
B.8-8, B.8-10, B.8-14, B.10-1, B.10-5 

Criticality B.1-3, B.l-4, B.3-8, B3-9, B.3-12, B.4-46, B.5-10, B.5-20, B.7-48, B.7-42, B.9-2, 
B.10-3, B.11-2 

CSAR B.4-13, B.4-14, B.4-15, B.4-16, B.4-17, B.4-18, B.4-19 
Decay heat B.449, B.5-11, B.5-20, B.6-3, B.7-34, B.8-11 
Decommissioning B.1-1, B.1-3, B.1-4, B.1-9, B3-42, 84-109, B.7-39 
Depressurization B.4-23, B.4-24 
Design basis B.3-8, B.4-2, B.4-7, B.4-8, B.4-25, B.4-32, B.4-72, B.4-73, B.4-74, B.4-76, B.4-77, 

B.4-106, BS-2, B.5-4, B.5-10, B5-16, B.6-5, B.6-7, B.6-9, B.6-10, B.7-2,8.7-4, 
B.7-12, B.7-14, B.7-18, B.7-19, B.7-22, B.7-29, B.7-32, B.7-33, B.8-7, B.8-12, 
B.8-13, B.8-14 

- Design basis events B.4-72, B.6-5, B.6-7, B.7-33 
Detritiation B.6-1 
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DOE 5480.4 B-2, B.1-3, B.3-5, B.3-6, B.3-7, B.3-8, B.3-9, B.3-10, B.3-11, B.3-12, B.3-13, 
B.3-14, B.3-15, B.3-16, B.3-18, B.3-19, B.3-20, B.3-23, B.3-24, B.3-25, B.3-26, 
B.3-27, B.3-28, B.3-29, B.3-30, B.3-31, B.3-32, B3-33, B.3-34, B.3-35, B.3-37, 
B.3-38, B.3-39, B.3-40, B.3-41, B.3-42, B.3-46, B.3-47, B.3-48, B.3-49, B.3-50, 
B.3-51, B.3-52, B.3-53, B.3-54, B.3-55, B.3-56, B.3-57, B.3-58, B.3-60, B.3-63, 
B.3-64, B.3-65, B.3-66, B.3-67, B.3-68, B.3-71 

DOE 5480.5 B-2, B.1-4, B.1-6, B.3-8, B.3-9, B.3-41 
Dose B.3-25, B.3-26, B.4-54, B.4-74, B.6-8, B.7-2, B.7-6, B.7-43, B.9-1 
Earthquakes B.1-8, B.5-3, B.7-4, B.7-15, B.7-32, B.8-4 
Emergency B.1-4, B.1-5, B.1-7, B.1-8, B.2-2, B.3-8, B.3-10, B.3-14, B.3-16, B.3-31, B.3-54, 

B.3-63, B.3-64, B.4-2, B.4-8, B.4-12, B.4-17, B.4-24, B.4-28, B.4-29, B.4-30, 
B.4-40, B.4-53, B.4-55, B.4-56, B.4-60, B.4-61, B.4-62, B.4-63, B.4-64, B.4-65, 
B.4-66, B.4-67, B.4-74, B.4-80, B.4-96, B.4-98, B.4-100, B.4-105, B.4-106, 
B.4-108,B.4-110, B.4-lll,B.5-10, B.5-12, B.5-13,B.5-14,B.5-15, B.5-16, B.6-3, 
B.6-6, B.7-1, B.7-20, B.7-25, B.7-31, B.7-39, B.7-40, B.8-5, B.8-9, B.8-10, 
B.8-15, B.10-5 

J3periment B.4-9, B.4-48, B.4-90, B.6-10 
Experimental tubes B.6-6, B.6-7 
Fabrication B.1-3, B.3-7, B.4-15, B.4-24, B.5-3, B.5-18, B.6-1, B.7-12, B.7-13, B.7-18, B.7-21 
Failed fuel B.6-4, B.6-8 
Failed fuel monitoring B.6-4 
Fire B.1-5, B.3-11, B.3-40, B.3-42, B.3-46, B.3-60, B.3-61, B.3-62, B.3-63, B.3-64, B.3-65, 

B.3-71, B.4-67, B-4-68, B.469, B.4-70, B.4-71, B.4-112, B.5-4, B.5-9, B.7-29, 
B.7-32, B.8-11, B.10-3, B.11-2 

Floods B.1-8, B.5-3, B.7-14 
Flow blockage B.6-4 
Flu B.4-9, B.4-93, B.4-94, B.4-95, B.7-1 
FSAR B.4-16, B.4-17, B.4-18, B.4-19, B.4-103, B.4-104 
Fuel B.3-9, B.3-10, B.3-11, B.3-32, B.3-44, B.3-45, B.3-62, B.4-4, B.4-5, B.4-9, B.4-11, B.4-15, 

B.4-17, B.4-18, B.4-20, B.4-24, B.4-25, B.4-26, B.4-32, B.4-31, B.4-33, B.4-37, 
B.4-38, B.4-39, B.4-45, B.4-46, B.4-48, B.4-47, B.4-48, B.4-49, B.4-50, B.4-51, 
B.4-53, B.4-56, B.4-57, B.4-58, B.4-59, B.4-66, B.4-%, B.4-98, B.4-111, B.5-1, 
B.5-5, B.5-6, B.5-7, B.5-8, B.5-9, B.5-10, B.5-11, B.5-12, B.5-20, B.6-3, B.6-4, 
B.6-7, B.6-8, B.7-2, B.7-4, B.76, B.7-10, B.7-19, B.7-29, B.7-31, B.7-34, B.7-40, 
B.8-3, B.8-4, B.M, B.9-3 

Fuel storage B.3-10, B.5-20, B.7-4, B.7-6, B.8-3 
Functions B.1-1, B.2-1, B.3-8, B.348, B.3-66, B.4-3, B.4-16, B.4-23, B.4-25, B.4-31, B.4-38, 

B.4-47, B.4-50, B.4-51, B.4-55, B.4-72, B.5-2, B.5-3, B.5-4, B.5-6, B.5-7, B.5-8, 
B.5-10, B.6-1, B.6-3, B.64, B.6-6, B.6-10, B.7-5, B.7-7, B.7-16, B.7-17, B.7-24, 
B.7-25, B.8-8 

General design criteria B-2, B.1-4, B.1-10, B.3-26, B.4-14, B.4-110, B.5-1, B.6-1, B.8-7 
goal B.4-30, B.4-75, B.4-98, B.6-6, B.6-8, B.8-12 
Goals B.4-4, B.5-2, B.6-6 
Guide B.3-3, B.3-6, B.3-9, B.3-12, B.3-15, B.3-17, B.3-23, B.3-25, B.3-40, B.3-41, B.3-42, 

B.3-47, B.3-52, B.3-53, B.3-55, B.3-57, B.3-58, B.3-62, B.3-66, B.3-67, B.3-70, 
B.4-33, B.4-72, B.4-82, B.4-83, B.4-84, B.4-85, B.4-86, B.4-111, B.5-2, B.6-1, 
B.6-6, B.6-9, B.7-2, B.7-6, B.7-7, B.7-11, B.7-13, B.7-20, B.7-21, B.7-22, B.7-24, 
B.7-25, B.7-28, B.7-29, B.7-30, B.7-31, B.7-33, B.7-34, B.7-37, B.7-39, B.7-41, 
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B.7-42, B.8-8, B.8-10, B.11-2 
Handicapped B.6-1 
Heat s h k  B.5-15, B.7-7 
Heavy water B.3-25, B.6-2, B.6-8, B.69 
Hot cells l3.6-10 
Human factors B.3-47, B.3-57, B.3-58, B.4-24, B.8-14, B.8-15 
IAEA B.1-1, B.3-56, B.4-109 
Inservice inspection B.4-24, B.4-80, B.4-82, B.4-83, B.4-84, B.4-85, B.4-86, B.4-88, B.4-89, 

Instrumentation B.3-7, B.3-13, 3.3-14, B.3-43, B.3-53, B.3-54, B.3-56, B.4-5, B.4-17, B.4-23, 
B.7-20 

B.4-28, B.4-29, B.4-72, BJ-5, B.5-8, B.6-4, B.6-9, B.7-4, B.7-7, B.7-11, B.7-24, 
B.7-28, B.7-31, B.7-33, B.7-38, B.8-7, B.8-8 

Integrating B.4-24 
Interface B.4-24, B.4-94, B.7-22 
Inventory B.1-1, B.4-20, B.4-24, B.4-26, B.4-31, B.4-33, B.4-45, B.4-46, B.4-53,BS-l1, B.5-12, 

Inventory control B.5-12,8.6-3, B.6-5, B.6-9 
Investment B.6-1, B.6-2 
Irradiation B.4-6, B.5-11, B.6-4, B.7-1 
Isotope B.4-6,B.4-8 

B.5-13, B.5-20, B.6-2, B.6-3, B.6-5, B.6-8, B.6-9, B.9-3 

f i ~ ~  B.3-30, B.4-3, B.4-4, B.4-6, B.4-9, B.4-10, B.4-11, B.4-12, B.4-16, B.4-17, B.4-19, 
B.4-20, B.4-21, B.4-36, B.4-37, B.4-38, B.4-39, B.4-41, B.4-42, B.4-43, B.4-44, 

B.4-75, B-4-76, B.4-78, B.4-87, B.4-89, B.4-90, B.4-91, B.4-93, B.4-94, B.4-95, 
B-4-98, B.4-99, B.4-101, B.4-102, B.4-103, B.4-104, B.4-108, B.4-109, B.4-111, 

B-2, B.1-2, B3-25, B.4-1, B.4-5, B.4-10, B.4-11, B.4-12, B.4-13, B.4-36, B.4-40, 
B.4-41, B.4-44, B.4-45, B.4-52, B.4-57, B.4-58, B.4-61, B.4-60, B.4-64, B.4-66, 
B.4-76, B.4-77, B.4-78, B.4-89, B.4-90, B.4-91, B.4-95, B.4-97, B.4-98, B.4-99, 
B-4-10, B.4-101, B-4-102, B.4-103, B.4-104, B.4-108, B-4-109, B.4-110, B.7-1, 
B.7-10, B.7-21, B.7-39, B.7-41, B.8-1, B.9-1 

LOCA B.4-22, B.4-24, B.4-45, B.4-46, B.4-53, B.4-54, B.4-55, B.4-59, B.4-68, B.5-1, B.5-12, 
B5-13, B.6-9, B.7-2, B.8-13, B.8-14 

B.4-SO, B.4-52, B.4-56, B.4-57, B.4-60, B.4-64, B.4-66, B.4-67, B.4-70, B.4-72, 

B.4-112 
LiCenSing 

Loss of coolant B.4-25, B.5-1, B.5-7, B.7-2 
Maintainability B.3-57, B.6-2 
Maintenance B.1-1, B.1-2, B.l-5, B.1-10, B.3-44, B.3-54, B.3-55, B.3-58, B.3-60, B3-63, 

B.4-18, B.4-24, B-4-31, B.4-36, B.4-101, B.5-4, B.5-8, B.5-11, B.5-17, B.6-1, 
B.6-8, B.7-12, B.7-13, B.7-14, B.7-16, B.7-21, B.7-31, B.7-34, B.7-35, B.7-39, 
B.8-5, B.lO-3 

Margin B.4-14, B.4-37, B.4-90, B.4-94, B.4-104, B.5-3, B.5-5, B.5-6, BS-9, BS-10, B.5-11, 

Monitoring B.34 B.3-10, B.3-13, B3-14, B.3-28, B.3-70, B.4-16, B.4-29, B.4-30, B.4-44, 
B.5-16, B.5-17, B.6-4, B-6-4 B.7-5, B.7-15 

B.4-63, B.4-67, B.4-72, B.5-20, B.64, B.64 B.7-4, B.7-24, B.7-30, B.7-40, 
B.7-42, B.8-5 

Natural phenomena B.3-57, B.3-58, B.4-72, B.5-3, B.5-8, B.5-18, B.6-3, B.6-4 

Neutron B3-9, B-3-13, B.3-43, B.4-9, B.4-92, B.4-94, B.6-9, B.7-1, B.7-25, B.7-42 
NEPA B.7-6, B.9-2 

Noise B.l-5, B.36, B.3-15, B.3-39, B.6-4 
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NRC B-2, B.1-2, B.1-4, B.3-26, B.3-49, B.3-66, B.4-4, B.4-21, B.4-34, B.4-40, B.4-41, B.4-42, 
B.4-43, B.4-48, B.4-51, B.4-52, B.4-53, B.4-58, B.4-60, B.4-61, B.4-65, B.4-66, 
B.4-67, B.4-68, B.4-69, B.4-70, B.4-71, B.4-83, B.4-82, B.4-83, B.4-84, B.4-85, 
B.4-86, B.4-90, B.4-99, B.4-101, B.4-104, B.4-105, B.4-106, B.4-107, B.4-108, 
B.5-2, B.6-1, B.6-5, B.7-4, B.7-11, B.7-22, B.7-25, B.7-30, B.8-2, B.8-3, B.8-9, 
B.8-10, B.9-1, B.9-2, B.9-3, B.9-4, B.10-1 

OBE B.7-14 
Operability B.5-7, B.5-13, B.5-14, B.5-15, B.5-16, B.5-17, B.6-2, B.7-16, B.7-17, B.7-37, B.8-4 
Operating B.1-2, B.1-6, B.3-44, B.4-4, B.4-8, B.4-11, B.4-12, B.4-14, B.4-16, B.4-19, B.4-27, 

B.4-28, B.4-30, B-4-33, B.4-42, B.4-43, B.4-50, B.4-52, B.4-57, B.4-60, B.4-64, 
B.4-66, B.4-67, B.4-68, B.4-75, B.4-76, B.4-77, B.4-78, B.4-87, B.4-89, B.4-93, 
B.4-94, B.4-95, B.4-99, B.4-103, B.4-104, B.4-105, B.4-106, B.4-112, B.5-5, 
B.5-6, B.5-8, BS-ll,B.5-15, B.5-17, B.6-8, B.6-9, B.6-10, B.7-4, B.7-14, B.7-17, 
B.7-18, B.7-21, B.7-32, B.7-34, B.7-35, B.7-42, B.8-4, B.8-5, B.8-7, B.8-8, B.8-9, 
B.8-10, B.8-11, B.10-3 

Operation B-2, B-1-1, B.1-3, B.1-6, B.1-8, B.3-9, B.3-13, B.3-15, B.3-56, B.4-2, B.4-7, B.4-9, 
B.4-12, B.4-13, B.4-14, B.4-16, B.4-17, B.4-18, B.4-19, B.4-23, B.4-24, 8.4-25, 
B.4-27, B.4-28, B.4-33, B.4-35, B.4-36, B.4-37, B.4-38, B.4-39, B.4-40, B.4-41, 
B.4-42, B.4-43, B.4-45, B.4-47, B.4-49, B.4-52, B.4-56, B.4-57, B.4-58, B.4-59, 
B.4-64, B.4-72, B.4-73, B.4-74, B.4-82, B.4-88, B.4-89, B.4-91, B.4-95, B.4-%, 
B.4-98, B.4-106, B.4-107, B.4-110, B.4-111, B.4-112, B.5-2, B.5-4, B.5-5, B.5-6, 
B.5-7, B.5-8, B.5-9, B.5-11, B.5-12, B.5-13, B.5-14, B.5-15, B.5-16, B.5-17, 
B.5-19, B.5-20, B-6-3, B.6-6, B.6-8, B.7-6, B.7-8, B.7-13, B.7-20, B.7-23, B.7-28, 
B.7-30, B.7-32, B.7-33, B.7-35, B.7-40, B.8-2, B.8-6, B.8-7, B.8-8, B.9-4, B.10-1, 
B. 10-3 

Operator B.1-2, B.3-8, B.3-16, B.3-26, B.4-19, B.4-24, B.4-76, B.4-77, B.4-108, B.6-2, B.6-3, 
B.7-19, B.7-28, B.7-33, B.7-37 

ORNL B.347, B.367, B.11-3 
Passive B.4-26, B.5-2, B.5-12, B.5-13, B.5-14, B.5-15, B.5-18, B.5-19, B.6-1, B.6-3, B.6-5, 

Passive safety B.6-1, B.6-3, B.7-20 
B.6-6, B.6-9, B.7-7, B.7-20 

PDR B.4-1, B.4-25, B.4-30, B.4-72, B.4-91, B.4-92, B.4-110, B.4-111, B.5-1, B.5-2, B.7-1, 
B.7-2, B.7-6, B.7-12, B.7-19, B.7-22, B.7-24, B.7-27, B.7-32, B.7-35, B.7-37, 
B.7-38, B.8-1, B.9-1, B.9-2 

Permits B.4-3, B.4-11, B.4-14, B.4-16, B.4-34, B.4-36, B.4-44, B.4-56, B.4-78, B.4-89, B.4-110, 
B.4-111, B.7-39 

pH B.7-18, B.8-5 
Pressure boundary B.4-6, B.4-47, B.4-60, B.4-72, B.4-81,8.4-82, B.4-83, B.4-84, B.4-91, B.5-1, 

B.5-5, B.5-6, B.5-7, B.5-10, B.5-11, B.5-17, B.5-18, B.5-19, B.6-5, B.7-1, B.7-9, 
B.7-11, B.7-15, B.7-37, B.8-5 

Production facility B.4-6 
Protection system B.4-28, B.4-29, B.4-96, B.4-107, B.5-7, B.5-8, B.5-9, B.5-13, B.5-14, B.5-15, 

B.5-16, B.7-5, B.7-29, B.8-7, B.8-8, B.8-9 
PSAR B.4-13, B.4-14, B.4-15, B.4-16, B.4-17, B.4-18, B.4-19, B.7-22, B.7-30 
Public B-2, B.1-2, B.1-3, B.1-5, B.l-6, B.1-7, B.1-8, B.2-2, B.3-12, B.3-41, B.3-46, B.34 ,  

B.4-4, B.4-5, B.4-14, B.4-21, B.4-30, B.4-35, B.4-42, B.443, B.4-44, B.4-49, 
B.4-62, B.4-63, B.4-64, B.4-65, B.470, B.4-79, B.4-88,B.4-90, B.4-108, B.4-109, 
B.6-1, B.10-4, B.10-5 
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Qualification B.l-4, B.1-6, B.3-7, B.3-53, B.3-66, B.4-20, B.4-31, B.4-71, B.4-72, B.473, 
B.4-74, B.4-75, B.4-76, B.4-77, B.7-3, B.7-10, B.7-13, B.7-15, B.7-18, B.7-22, 
B.7-25, B.7-32, 8.7-36, B.7-38, B.7-39 

B.4-31, B.468, B-4-111, B.5-3, B.7-7, B.7-8, B.7-9, B.7-10, B.7-13, B.7-14, 
B.7-15, B.7-17, B.7-18, B.7-21, B.7-23, B.7-28, B.7-30, B.7-34, B.7-36, B.7-39, 
B.7-40, B.7-42, B.8-14, B.10-4, B.11-2 

B.3-49, B3-50, B.3-56, B.3-57, B3-58, B.4-2, B.4-3, B.4-17, B.4-25, B.428, 
B.4-30, B.4-35, B.4-42, B.4-54, B.4-73, B.4-74, B.4-92, B.5-7, B.5-9, B.5-20, 
B.6-2, B.6-6, B.6-8, B.6-9, B.6-10, B.7-5, B.7-17, B.7-18, B.7-25, B.7-27, B.7-33, 
B.7-35, B.7-40, B.742, B.743, B.8-12, B.9-1, B.10-1 

Quality assurance B-2, B.1-3, B.1-9, B.2-2, B.3-10, B.3-20, B.3-44, B.3-54, B.4-15, B.418, 

Radiation B.1-2, B.1-5, B.1-7, B.3-8, B.3-9, B.3-12, B3-13, B.3-14, B3-32, B.3-41, B.3-42, 

Radiation dose B.4-54, B.7-43, B.9-1 
Reactor assembly B.6-5, B.6-10, B.7-33, B.8-5 
Reactor building B.6-1 
Reactor pool B.6-3, B.6-6, B.6-7, B.6-9, B.6-10 
Reactor support building B.6-1 
Reactor vessel B.4-19, B.4-29,3.4-30,84-47, B.4-92, B.4-93, B.4-95, B.4-96, B.4-111, B.5-10, 

Reflector B.4-25, B.6-5, B.6-6, B.6-9, B.6-10, B.7-11, B.7-33, B.8-5 
Refueling B.4-69, B.4-71, B.4-75, B.4-98, B.6-8, B.8-6 
Regulations B-2, B.1-2, B.1-10, B.3-25, B.3-26, B.3-27, B.3-28, B.3-29, B.3-30, B.3-31, B.3-32, 

B.7-15, B.7-24, B.7-25, B.7-37 

B.3-33, B.3-34, B3-35, B.3-36, B.3-37, B.34, B3-50, B.3-56, B.4-1, B.4-6, 
BAS, B.4-16, B.4-19, B.4-34, B-4-57, B.4-83, B.4-101, B.4-102, B.4-109, BS-1, 
B.7-1, B.7-9, B.7-10, B.7-17, B.7-23, B.7-25, B.7-26, B.7-34, B.7-37, B.7-38, 
B.8-1, B.8-13, B.9-1, B.10-1, B.10-2, B.10-3, 3.11-1 

Regulatory Guides B-2, B-3-26, B.3-66, B.7-1, B.10-1 
Reliability B.3-44, B.3-53, B.4-2, B.4-21, B.4-22, B.4-24, B.4-89, B.4-98, B.5-2, B.5-8, B.5-9, 

Remote shutdown B.7-16 
Reprocessing B.4-11, B.4-15, B.4-18, B.4-37, B.4-38, B.4-39, B.4-111 
Requirements 1, B-2, B.1-1, B.1-2, B.1-3, B.1-4, B.1-5, B.l-6, B.1-7, B.14, B.1-9, B.1-10, 

B.5-17, B.5-20, B.7-8, B.7-38 

BZ-2, B-3-4, Ba3-5, B.3-10, B.3-11, B.3-12, B3-15, B3-20, B.3-25, B.3-26, 
B.3-27, B3-28, B.3-34, B.3-40, B.3-43, B3-44, B.3-45, B3-54, B.3-55, B,4-1, 
B.4-2, B.4-4, B.4-8, B.4-9, B.4-10, B.4-11, B.4-12, B.4-13, B.4-14, B.4-15, 
B.4-16, B.4-17, B.4-18, B.4-19, B.4-20, B.4-21,8624, B.4-25, B.4-29, B.4-30, 
B.4-31, B.4-32, B.4-35, B.4-36, B.4-40, B.4-41, B.4-44, B.4-45, B.4-46, B.4-47, 
B.4-48, B.4-52, B.4-53, B.4-52, B.4-54, B.4-55, B.4-57, B.4-58, B.4-60, B.4-64, 
B.4-65, B.4-64, B.4-66,8.4-67, B.4-68, B.4-69, B.4-70, B.4-72, B.4-73, B.4-76, 
B.4-77, B.4-78, B.4-79, B.4-80, B.4-81, B.4-82, B.4-83, B.4-84, B.4-85, B.4-86, 
8-4-87, B.4-88, B.4-89,3.4-91, B.4-92, B.4-93, B.4-95, B.4-%, B.4-97, B.498, 
B.4-99, B.4-100, B.4-101, B.4-100, B.4-101, B.4-102, B.4-103, B.4-1U4, B.4-105, 
B.4-107, B.4-108, B.4-109, B.4-110, B.4-111, B.5-1, B.5-4, B.5-9, B.5-12, B.5-18, 
B.5-20, B.6-1, B.6-5, B.6-7, B.7-1, B.7-2, B.7-3, B.7-4, B.7-7, B.7-8, B.7-9, 
B.7-IO, B.7-11, B.7-12, B.7-13, B.7-14, B.7-15, B.7-16, B.7-18, B.7-21, B.7-23, 
B.7-26, B.7-28, B.7-30, B.7-33, B.7-34, B.7-35, B.7-37, B.7-38, B.739, B.T-40, 
B.7-41, B.8-1, 88-3, B.8-4, B.8-5, B.8-7, B.8-8, B&9, B.8-11, Bc&-12, B-9-1, 
B.9-2, B.9-4, B.10-1, B.10-2, B.lO-4, B.10-5, B.11-1 
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Research B.l-8, B.3-9, B.3-10, B.3-42, B.3-47, B.3-56, B.4-3, B.4-5, B.4-7, B.4-9, B.4-11, 
B.4-15, B.4-18, B.4-95, B.4-101, B.6-1, B.6-6, B.7-39, B.7-40, B.9-3 

Risk B.1-5, B.l-6, B.4-14, B.4-21, B.4-23, B.4-94, B.4-96, B.6-1, B.6-8, B.7-22, B.10-2 
Sabotage B.4-20, B.7-4, B.9-2 
Safety B-2, B.1-1, B.1-2, B.1-3, B.1-4, B.1-6, B.1-7, B.1-8, B.1-10, B.2-1, B.2-2, B.3-4, B.3-6, 

B.3-7, B.3-8, B.3-9, B.3-10, B.3-11, B.3-12, B.3-13, B.3-14, B.3-15, B.3-18, 
B.3-20, B.3-23, B.3-28, B.3-39, B.3-40, B.3-41, B.3-42, B.3-43, B.3-46, B.3-47, 
B.3-52, B.3-53, B.3-55, B.3-56, B.3-57, B.3-58, B.3-63, B.3-64, B.3-65, B.4-3, 
B.4-4, B.4-7, B.4-13, B.4-14, B.4-15, B.4-16, B.4-17, B.4-18, B.4-19, B.4-22, 
B.4-23, B.4-25, B.4-26, B.4-27, B.4-29, B.4-31, B.4-35, B.4-36, B.4-37, B.4-38, 
B.4-39, B.4-40, B.4-41, B.4-43, B.4-46, B.4-47, B.4-53, B.4-55, B.4-64, B.4-65, 
B.4-67, B.4-68, B.4-70, B.4-71, B.4-72, B.4-73, B.4-74, B.4-75, B.4-76, B.4-77, 
B.4-78, B.4-79, B.4-83, B.4-84, B.4-87, B.4-89, B.4-90, B.4-91, B.4-95, B.4-98, 
B.4-102, B.4-103, B.4-106, B.4-107, B.4-108, B.5-2, B.5-3, B.5-4, B.5-5, B.5-6, 
B.5-7, B.5-8, B.5-9, B.5-10, B.5-11, B.5-12, B.5-11, B.5-12, B.5-13, B.5-14, 
B.5-15, B.5-17, B.5-18, B.5-19, B.5-20, B.6-1, B.6-2, B.6-3, B.6-4, B.6-5, B.6-6, 
B.6-7, B.6-8, B.6-10, B.7-2, B.7-4, B.7-5, B.7-6, B.7-7, B.7-8, B.7-9, B.7-11, 
B.7-13, B.7-15, B.7-16, B.7-17, B.7-19, B.7-20, B.7-22, B.7-23, B.7-25, B.7-26, 
B.7-28, B.7-29, B.7-30, B.7-31, B.7-32, B.7-33, B.7-34,13.7-35, B.7-37, B.7-38, 
B.7-39, B.7-40, B.8-2, B.8-3, B.8-4, B.8-5, B.8-6, B.8-7, B.8-10, B.8-11, B.8-12, 
B.8-14, B.8-15, B.9-2, B.9-3, B.10-1, B.10-3, B.10-4, B.10-5, B.11-2, B.11-3 

1 

Safety evaluation report B.4-68, B.4-71 
S A R  B.3-26, B-4-13, B-4-14, B.4-15, B.4-16, B.4-17, B.4-18, B.4-19, B.4-36, B.4-41, B.7-17, 

B.8-3, B.10-1 
SDC B.6-1, B.6-2, B.6-3, B.6-4, B.6-5, B.6-6, B.6-7, B.6-8, B.6-9, B.6-10 

Seismic B.3-23, B.3-45, B.3-53, B.3-57, B.3-58, B.4-32, B.4-72, B.6-2, B.6-9, B.6-10, B.7-4, 
SDD B.3-1, B.4-1, B.4-41, B.5-1, B.6-1, B.7-1, B.8-1, B.9-1, B.10-1 

B.7-7, B.7-11, B.7-13, B.7-14, B.7-23, B.7-25, B.7-30, B.7-32, B.7-34, B.7-36, 
B.8-2 

Separation B.3-33, B.4-6, B.4-22, B.5-9, B.6-1, B.7-2 
Shielding B.38, B.3-9, B.3-40, B.343, B.4-25, B.5-20, B.6-9, B.6-10, B.7-17, B.7-35, 8.7-39 
Simulator B.4-24, B.7-37 
Single failure B.4-8, B.4-33, B.4-74, B.5-2, B.5-6, B.5-8, B.5-12, B.5-13, B.5-15, B.6-5, B.6-9, 

Site B-2, B.1-8, B.3-13, B.3-21, B.3-27, B.3-32, B.3-33, B.3-43, B.4-13, B.4-16, B.4-19, B.4-21, 
B.7-12, B.7-15, B.7-19, B.8-10, B.8-12 

B.4-22, B.4-60, B.4-61, B.4-66, B.4-98, B.4-100, B.4-106, B.4-111, B.4-112, 
B.5-3, B.5-7, B.5-14, B.5-15, B.5-18, B.5-20, B.6-1, B.6-2, B.6-4, B.6-6, B.6-8, 
B.7-8, B.7-9, B.7-10, B.7-12, B.7-13, B.7-14, B.7-18, B.7-19, B.7-20, B.7-23, 
B.7-24, B.7-25, B.7-26, B.7-27, B.7-29, B.7-32, B.7-34, B.7-36, B.7-40, B.7-41, 
B.8-1, B.8-2, B.8-8, B.8-9, B.8-10, B.8-11, B.8-12, B.10-3, B.10-5 

SSE B.6-10, B.7-7, B.7-14, B.7-25 
Standard Review Plan B.4-33, B.4-&I, B.8-1 
Standards B-2, B.1-1, B.1-2, B.1-3, B.1-4, B.1-5, B.1-6, B.1-7, B.2-1, B.3-1, B.3-2, B.3-6, 

B.3-11, B.3-13, B.3-20, B.3-27, B.3-28, B.3-29, B.3-30, B.3-31, B.3-32, B.3-34, 
B.3-35, B.3-38, B.3-41, B.3-43, B.3-47, B.3-48, B.3-49, B.3-50, B.3-51, B.3-52, 
B.3-57, B.3-58, B.3-59, B.3-68, B.3-69, B.4-35, B.4-44, B.4-45, B.4-56, B.4-61, 
B.4-64, B.4-66, B.4-78, B.4-84, B.4-92, B.5-3, B.5-10, B.7-6, B.7-7, B.7-16, 
B.7-17, B.7-22, B.7-25, B.7-26, B.7-29, B.7-35, B.8-2, B.971, B.10-1, B.10-5, 
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B.11-1, B.11-2 
Station blackout B.4-2, B.4-7, B.4-8, B.4-9, B.4-98, B.4-99, B.4-100, B.6-6, B.7-38 
Structural integrity B.4-48, B.4-51, B.6-2, B.6-5, B.7-5 
Subpile room B.4-7 
Supplemental Design Criteria B-2, B.6-1 
Surveillance B.3-29, B3-42, B.3-47, B.4-18, B.44, B.4-80, B.4-91, B.4-93, B.4-95, B.4-111, 

Tornado B.3-51, B3-58, B.6-2, B.7-19, B.7-29 
Training B.l-2, B.1-4, B.l-5, B.1-6, B.3-7, B3-8, B.3-16, B3-65, B.4-15, B.4-20, B.4-24, 

Transuranic B.1-9, B.3-32, B.6-4 

B.5-11, B.5-17, B.7-9, B.7-22, B.7-29, B.731, B.8-5 

B.4-63, B.4-66, B.4-67, B.4-68, B.4-71, B.7-3, B.7-37, B.7-39, B.7-41, B.7-43, 
B.lO-3 

Waste B.l-9, B.2-2, B3-23, B.3-32, B3-33, B.3-34, B.3-50, B.4-17, B.4-35, B.4-36, B.4-42, 
B.4-84, B-4-111, B.5-20, B-6-8, B.7-36, B.8-11, B.8-12, B.9-2, B.10-2, B.11-2 

Water filled cells B.6-3 
Wind B3-58, B.7-19 

- ..... 
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Appendix C 
DESIGN BASIS EVENTS AND CONDITIONS AND 

BEYOND DESIGN-BASIS EVENTS 

PART I: DESIGN BASIS EVENTS AND OONDITiONS 

1.1 INTRODUCllON 

This appendix provides further definition of the design-basis events (DBE3) listed in Table 
4.8-2 of the body of this specification. A wide range of some 22 design-bask event categories, with 
an average of about five different events per category, has been specified. These DBEs are 
intended to represent a limiting set of challenges to plant features and capabilities necessary for 
plant safety. 

the functions necessary for maintaining the barriers against uncontrolled release of radioactivity- 
The DBEs included in these figures are defined in Table 4.8-2. The emphasis is on fuel integrity, 
the primary and preferred bamer. To maintain fuel integrity, three functions must be maintained 
or controlled: reactor power (heat generation), fuel cooling, and coolant chemistry. The AND- 
gate above those functions in Fig. C.1 designates that all three functions must be successful for 
integrity to be maintained. Of the 22 DBE categories, 14 can directly affect fuel integrity. 

A somewhat unique concern for A N S ,  the cooling of nonfuel components and structures 
inside the reactor, is also addressed in Fig. C.1 and accounts for four of the DBE categories. 
Component cooling is especially critical for A N S  because of the intense radiation fields in the 
reactor and reflector vessel. These DBEs are important because failure of component cooling, 
much of which is supplied by the reflector vessel flow, could conceivably initiate an event that 
would challenge fuel integrity or lead to mechanical failures of systems needed to proteKt the 
reactor. For example, inadequate cooling of the core pressure boundary tube (CPBT) could 
possibly lead to a loss-of-coolant accident; or, inadequate cooling of a control rod could lead to 
control rod system failures. 

The rationale for grouping the DBEs into frequency categories is discussed in Section 4.8.2 
of this PDR. The basic purpose of the groupings is to be sure that appropriate acceptance criteria 
are applied to each condition or event. The frequency categories are repeated here for 
convenience: 

Figures C.l-C.3 present a simple fault tree that illustrates the relationship of the DBB to 

1. 
2 
3. 
4. 

5. 

NORMAL: planned, expected operational events. 
TEST: planned tests involving the reactor facility. 
ANTICIPATED EVENTS: off-normal events of frequency as low as 10-2/year. 
UNLIKELY EVENTS: accidents and events of frequency less than 10-2/year but greater 
than lO-'/year. 
EXTREMELY UNLIKELY EVENTS: accidents and events of frequency less than lO-'/year 
but greater than 1Od/year. 

Safety analyses must demonstrate that the acceptance criteria of Table 4.8-1 are satisfied for 
each event. 
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Release of 
Radioactivity 
Prevented 

Airborne 
Radioactivity 
Release 
Prevented 

OR - gate n 

Release from 
Non-Fuel 
Components 
Prevented 

T 

Containment 
of Released 
Radioactivity 

Erg. Cl. A N S  design-basis events-prevention of uncontrolled release of radioactivity. 



Fig. (2.2 A N S  design-basis events-prevention of fuel damage. 
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Fig. U. A N S  design-basis e v e n w m p o n e n t  cooling. 
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1 2  COINCIDENT OOCURRENCES AND SINGLE FAILURES 

An adequate and responsible analysis of DBEs shall consider not only the additional failures 
caused by the initiating event, but also coincident occurrences (COS) and single failures (SFs) that 
are independent of the initiating event. Dependent failures caused by the initiating event are 
considered specifically in the analysis of each DBE. Independent failures shall be considered 
utilizing the generic methodology provided by ANSI/ANS-51.1-1983. The basic approach is that 
independent failures and occurrences shall be considered in the analysis; but, if they are not very 
probable, the resultant event may be evaluated under the less restrictive acceptance criteria of a 
lower frequency event. The specific rules are given in Table C.1. Table C.2 lists specific examples 
of coincident occurrences and single failures that must be accounted for in analyzing DBEs. 

Table C.1. Methodology for determining the plant condition of an event‘ 

Category Category 
assuming assuming both Category 

Initiating coincident CO > 10-2/10b assuming both 

category co > 10-2/10b co 5 lo-2/Ioc failure and SF 
occurrence (IO) occurrence Category assuming and single co I 1o-*IOc 

Anticipated (A), A 
freq > 10” 

A A 

Anticipated (A) A U U 

Unlikely (U) U EU EU EU 
Extremely EU 
unlikely (EU) 

EU 

Legend 
IO = initiating occurrence (see Table C.2 for examples of 10s and COS). 
CO = coincident occurrence (or combination of coincident occurrences). 
SF = single failure. 

Notes: 
This table is adapted from ANSUANS-51.1-1983. 
bCO > 10-2/10 means that the CO has probability of occurrence, concurrently with the IO, 

“CO 5 10-2/10 means that the CO has probability of occurrence, concurrently with the IO, 

’Any credible IO, when combined with an SF, CO, or both, must stay within allowable off- 

that is greater than 

that is less than or equal to 

site dose (Table 4.8-1) criteria (except as noted in Sect. 3.2.3 of ANSI/ANS-51.1-1983 for 
beyond design-basis events). 

frequencies less than 1Ow6/year. 
‘Some events, if considered on an individual basis as allowed by ANSUANS-5,  may result in 
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Table C2 Single failures and coincident occurrences for analysis of DBEs and conditions 

1. Coincident occurrenca, probability of occurring with initiating event > 

Any one channel of plant or reactor control in manual (holds constant output demand but does not respond 
to changing conditions). 

All plant and reactor control variables (especially reactor paver, inlet temperature and pressure) biased from 
nominal by expected error (including drift and calibration errors). 

Xenon reactivity feedback lower or higher than nominal by the amount expected as a result of nOnm1 
startup or by brief operation at reduced power levels (affects assumed initial control rod position). 

2 Coincident occurrences, probability of occurring with initiating event < lo-* 

Any one plant control variable (especially reactor power, inlet temperature, and pressure) at the alarm 
annunciator set point (set point for annunciation to the operator of abnormal condition in need of 
correction). 

Any system or subsystem inoperative under conditions allowed by the plant's technical specifications; for 
example: 

one pony motor subsystem (motor, batteries, or charger) 
standby pressurizer pump 
electrical power supply 

one battery 
diesel generator 
others P D F - '  

Seal leakage (reactor main circulating pump shaft seals, and/or CPBT labyrinth seals) at the maximum rate 
allowed by technical specifications. 

Loss of off-site power. 

Heat exchanger tube leakage at the maximum amount allowed by technical specifications. 

3. Singlefailures 

All channels of plant or reactor control in manual (holds constant output demand but does not respond to 
changing conditions). . 
Any one plant or reactor control panel control button, switch, or adjustment manipulated in an inappropriate 
manner by inadvertent operator action. 

0 

Any one plant or reactor control channel at the reactor scram set point (unless specific single failure analysis 
shows that this could not occur via a single failure within the control electronics or actuating mechanism). 

Any one reactor coolant accumulator inoperative (gas space filled with water). 

Note: The SFs and COS of this table are events that are independent of the initiating event. Any SFs or COS 
known to result from the basic initiating event must be included within the definition of the event itself. 
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13 EvENTDEScRlpTIONS 

~ .... 

Table C.3 lists the A N S  DBEs along with SFs and/or COS that are especially relevant to each 
event. 

Table C3. A N S  design-basis events 

Event and Initial Typical SFs and/or COS for 
frequency category" Description conditionb safety analysis' 

N- 1 

N-2 

N-3 

N-4 

N-5 

N d  

N-7 

N-8 

REN-1 

E N - 2  

REN-3 

REN-4 

REP-1 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

[ H O m f - '  

U 

A 

Fuel loading 

Approach to criticality: reactor 
depressurized; special low-power 
RPS set points enabled by mode 
switch. 

Startup for extended low-power 
operation at c 10% FP. 

Startup to low power with 
escalation to fuli power. 

Controlled shutdown to low 

power- 

Fast runback to 10% p e r  
with hold at 10% power; 
followed by escalation back to 
full power. 

Reactor manual or automatic 
scram. 

Fuel unloading. 

Partial drop of single outer 
mud rod: reactivity c $0.80 
( m a  amount that can be 
compensated under automatic 
control). 

Spurious action of one 
shutdown system. 

Liquid poison injection: 
desirability for liquid poison 
injection system has not been 
established for the ANS 
reference design. 

Light-water injection into the 
reflector tank. 

Start-up accident: reactor 
initially subcritical prior to 
withdrawal of inner control rods. 
Withdrawal interrupted by 
scram signal. 

RF 

SD 

SD 

SD 

FP 

FP 

Fp 

RF 

Fp OP' operator oversight and 
intervention (i.e., the operator does 
not terminate the initiating event or 
initiate a manual reactor scram). 

FP 

NIA NIA 

FP 

SD REGROD' normal, nowfety 
automatic reactivity control (i.e., no 
compensatory inner control rod 
motion) + OF. 
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Table C3 (continued) 

Event and Initial mica1 SFs and/or COS for 
frequency category" Description conditionb safety analysis' 

REP-2 

REP-3 

R E P 4  

REP-5 

R E P 4  

REP-7 

REP-8 

REP-9 

LOPC-1 

A 

EU 

NIA 

A 

U 

EU 

U 

EU 

A 

Spurious withdrawal of inner 
control rods. 

Outer control rods withdrawn - after the inner rods have been 
fully withdrawn. Scram stops 
outer rods moving out of core; 
they reinsert under pull of 
gravity. 

Rapid expulsion of control rods 
is not pmsible with present 
reference design. 

Single beam tube flooding: step 
reactivity insertion of $0.17. 

Maximum credible cold source 
reactivity disturbance: reactivity 
of $0.59 and rate of insertion 
W F Z  
Multiple beam tube flooding or 
catastrophic cold source 
destruction: bounded by step 
reactivity insertion of $0.80 
[HOLDr-2. 

Light-water injection via the 
pressurizer pumps; reactivity 
insertion rate = 
Rhod[C,*(V,/B,J], where 
Rho, is the light water reactivity 
at the peak concentration (Co)9 
V, is the primary coolant 
system pressurized volume, and 
B, is the presurizer pump 
(make-up) flow. 

D,O/H,O interface reaches core 
following start of H,O- 
contaminated spare primary 
cooling loop. 

One letdown valve spuriously 
strokes fullv omn. 

Fp REGROD" 

SD OP' + safety grade interlocks that 
prevent inner rods from 
withdrawing until outer rods are 
full out. 

NIA NIA 

FY REGROD' 

FP REGROD' 

Fp 

FP 

0.5 Fp 

FP 

REGROD' f is included in OP' 

NAPC: Normal automatic, 
nonsafety pressure control (Le., the 
other letdown valves do not stroke 
closed to compensate for the 
failure), plus failure of the 
downstream letdown block valve to 
close (LDBV). 



c-11 

Table C3 (continued) 

Event and Initial %ical SFs and/or COS for 
frequency category' Description conditionb safety analysis" 

LOPC-2 

LOPC-3 

LoPC-4 

LOPC-5 

LOPcd 

LOPC-7 

LOPC-8 

FI-1 

FI-2 

EI-3 

LOF- 1 

A 

A 

U 

A 

A 

A 

A 

A 

U 

U 

A 

All letdown v a h  go fully open. 

All operating pressurizer pumps 
shut down. 

Ovcrpressure relief valve fails to 
open after having been actuated 
(perhaps by LOPCd or -6). 

One letdown valve spuriously 
strokes closed. 

AU letdown valves spuriously 
stroke clased (possibly by failure 
of pressure control); no 
reduction in pressurizer pump 

Inadvertent start of one or more 
pressurizer pumps. 

Prassurizer pump NMWY to 
pD]%'*' overspeed. 

speed- 

One primary coolant pump 
started spuriously. 

One of the internal structures 
that limits core bypass €low 
undergoes structural failure: 
geometry and severity mr-'. 
Duration: one entire fuel cycle. 

Inadvertent start of one primary 
coolant pump during refueling. 

Single primary coolant main ac 
motor trips, pump coasts down 
to pony motor speed. Reactor 
power ramped down to 50%. 
Loop with bad motor is isolated, 
spare primary coolant toop 
brought on, and power escalated 
back to FP. 

FP 

FP 

Fp 

FP 

FT 

Fp 

FP 

FP 

FP 

RF 

FP 

OP' + LDBV' [Note: If a high 
flow CPBT seal is employed, it will 
be necessary to assume a failure of 
one primary coolant pump law 
pressure trip (PCPLPTr) for this 
event.] 

OP' + (NAP@ or LDBV'), and 
possibly PCPLPT (see note with 
LOPC-2). 

op' + MAP@ 

OP + MAP@ 

OP' + one primary coolant 
pressure relief device fails to Ope5 
if challenged (RELIEm. 

OP + MAP@ 

(NAPC or spurious closure of aU 
letdown valves or failure of 
pressurizer pump excess discharge 
pressure trip) + RELIEF 

Op' 

N/A, unless there are consequent 
failures due to additional bypass 
flow. 

N/A This is an operability event. 
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Table C3 (continued) 

Event and Initial Typical SFs and/or COS for 
frequency category' Description conditionb safety analysis' 

LOF-2 

LOF-3 

LOF-4 

LOF-5 

LOFd 

LOF-7 

LORF-1 

LORF-2 

CB-1 

CB-2 

CB-3 

CB-4 

CB-5 

cB-6 

A 

U 

EU 

A 

U 

U 

A 

A 

A 

U 

U 

EU 

U 

U 

All primary coolant pumps coast 
down to pony motor speed. 

Single primary pump shaft 
breaks and causes very rapid 
decrease in primary coolant 
flow. 

All primary coolant pump 
motors coast down to zero rpm 
(failure of all pony motors). 

Single primary coolant loop 
isolation valve closes. 

Flow strainer in one loop totally 
blocked over period of 
i773DF". The blockage occurs 
instantly. 

Two isolation valves stroke 
closed spuriously. 

Reflector coolant pumps coast 
down to pony flow, 

One reflector coolant Loop 
isolated. 

Foreign object in coolant at core 
inlet. Size P D F 4 .  

Experiment or transuranic target 
structural failure in such a 
manner as to perturb flow at 
core inlet: geometly i773Dr-'. 

Core inlet strainer structural 
failure: mode P D F - '  and 
geometry P D F - ' .  

Major core inlet flow blockage: 
complete inlet blockage of one 
fuel element. 

Blockage of CPBT cooling 
passage: extent and location 

Blockage of inner control rod 
cooling passage: extent and 
location P D F - " .  

p B I I y .  

FP Failure of normal automatic 
runback to - 10% flow + loss of a 
single primary coolant loop by 
failure of pony motor or spuriou~ 
closure of loop isolation valve. 

Failure of automatic reactor p e r  
adjustment to the lower flow. 

FP 

FP 

FP 

FP 

FP 

FP 

Fp 

FP 

FP 

FP 

FP 

FP 

FP 

Failure of automatic power 
adjustment to the lower flow. 

Failure of automatic power 
adjustment to the lower flow. 

Failure of automatic power 
adjustment to the lower flow. 

Failure of a single reflectar coolant 
pump pony motor. 

Failure of a single reflector coolant 
pump pony motor in an unaffected 
loop. 
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Table C3 (continued) 
Event and initial Typical SFs and/or COS for 

frequency categoryl Description conditionb safety analysis' 

LOHS-I A One secondary coolant isolation 
vabe closes or one secondary 
coolant pump trips, causing loss 
of all forced flow in one loop. 

sec~ldary coolant loops is lost 
for up to 72 hours. 

ACID-1 A High pD due to loss of DNO, 
addition. 

LOHS-2 U Forced flow through all 

ACID-2 A Lclw pD due to excessive DNO, 
addit ion. 

LOC-1 Loss of coolant accident 
(LOCA) involving loss of 
coolant from reactor to reflector 
amlant; frequency category for 
any break location depends on 
the break size (categories 
defined below). 

LOC-2 

LOC-3 

LOC-4 

LOC-5 

LOC-6 

LOG7 

LOC-8 

- LOG9 

LOCA involving loss of coolant 
from reactor to reactor pool. 

LOCA involving loss of coolant 
from reactor to water cell. 

LOCA involving loss of codant 
frm reactor to limited-volume 
air cell. 

LOCA involving loss of coolant 
from reactor to elevated air cell 
(i.e., a break associated with the 
accumulator or its piping). 

LOCA involving loss of coolant 
from reactor to secondary 
coolant via a main heat 
exchanger tube break. 

L O U  involving loss of coolant 
from reactor to pool water via 
an emergency heat exchanger 
tube  break. 

LOCA involving lass of coolant 
from reactor to subpile room 
limited-volume enclosure. 

LOCA involving loss of gas 
from the accumulator gas space. 

Fp 

FP 

Fp 

Fp 

FP 

FP 

FP 

FP 

FP 

Fp 

FP 

FP 

FP 

OP' + (loss of an additional 
secondary coolant loop or failure of 
automatic reactor po\uer 
reduction). 

RELIEF 

OP' (no operator intervention for 
J.raDlc-12 minutes after first alarm 
annunciation). 

No operator intervention for 

alarm annunciation. 

Depends on size (e.g., LBLOC-1 
requires assumption of failure of 
P D F t 4  outer rods to insert upon 
scram, due to postulated outer 
CPBT deformation). 

minutes after the first 

Leak in subpile room limited- 
volume enclosure. 
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Table C3 (continued) 

Event and Initial Qpical SFs and/or COS for 
frequency category' Description conditionb safety analysis' 

C-14 

Table C3 (continued) 

Event and Initial Qpical SFs and/or COS for 
frequency category' Description conditionb safety analysis' 

MBLOC-i U 

SBLOC-i A Small break initial leak rate less 
than normal letdown flow; 
depressurization insufficient to 
cause immediate reactor scram. 
Locations 1 through 9, as 
specified above. 

Medium break: initial leak rate 
greater than normal letdown 
flm, prompt low pressure scram 
likely, but pressure remains high 
enough for continued operation 
of one primary coolant pump on 
its ac main motor. 

LBLOC-1 u-EU Large break: initial leak rate so 
large that depressurization is 
essentially immediate (note: 
frequency category depends on 
location of break). For double- 
ended EU breaks in stainless 
steel, it is assumed that a period 
of lo00 ms is required for the 
initiating through-wall leak to 
become a doubleended break. 

LORC-1 

LORC-2 

LORC-3 

LORC-4 

SB-LORC-i A 

LF4-LORC-i U 

Loss of reflector coolant from 
the reflector to a beam tube or 
to a cold source thimble; 
frequency depends on break sue 
(categories defined below). 

Lass of reflector coolant from 
the reflector to the reactor pool. 

Loss of reflector coolant to a 
water or air cell. 

Loss of reflector coolant 
because of a heat exchanger 
break. 

Loss of reflector coolant at a 
rate insufficient to cause 
immediate degradation of 
safety-related reflector cooling 
functions; locations specified 
above. 

Loss of reflector coolant at a 
rate sufficient to cause 
immediate degradation or loss 
of safety-related reflector 
cooling functions. 

FP (Loss of offsite power) + (failure 
of one pressurizer pump or one 
pony motor). 

FP Failure of one primary coolant ac 
main motor to trip, or failure of 
one pressurizer pump, or failure of 
one pony motor, or loss of off-site 
power. 

FP 

FP 

FP 

FP 

FP 

FP 

FP 

None for EU large breaks. See 
LOC-1, above, for outer CPBT 
break. Also, any U breaks must 
mume one of the three 
accumulators are water-filled 
(missing i ts  normal gas charge) 
prior to the break or a loss of off- 
site power. 

Depends on size (see SBLORC-I, 
below). 

Loss of of€-site p e r  and failure 
of one make-up pump or one 
reflector coolant pump motor. 

Failure of one make-up pump or 
one reflector coolant pump motor. 
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Table C3 (continued) 
Event and Initial mica1 SFs and/or COS for 

frequency category" Description conditionb safety analysis' 

LOSC-1 

LOSC-2 

LOSC-3 

LOSC4 

LOSC-5 

SB-LOSC-i 

- 

LB-LOSC-i 

NCG-1 

NCG-2 

NCG-3 

ATWS- 1 

ATWS-2 

A 

0 

A 

U 

U 

EU 

EU 

Lms of secondary coolant inside 
the reactor support building; 
frequency category depends on 
break size (categories defined 

Lass of secondary coolant inside 
the pipe chase. 

LOSS of secondary coolant at the 
cooling tower basin, on the 
pump suction side. 

Loss of secondary coolant at the 
cooling tower or basin. 

Loss of secondary coolant inside 
the reactor building. 

Small break: loss of secondary 
coolant at a rate insufficient to 
cause immediate degradation of 
heat removal from the primary 
coolant. 

Large break lass of secondary 
coolant with immediate 
degradation of heat removal 
from the primary coolant. 

Total of 4.7 m3 (166 ft3) @ STP 
of dissolved gases released by 
primary coolant as a result of 
depressurization: 1 m3 (35 fts) 
of H, plus 3.7 m' (13 1 ft3) of 

Failure of a gas cooled 
irradiation experiment in such a 
manner that 5.7 m3 (201 ft') @ 
STP of inert gas escapes into 
primary coolant system. 

Accumulator RXC~SF gas supply: 
5 rn3 (177 ft3) @ STP 

Loss of off-site power with 
failure of inner rods to insert or 
scram. 

REP5 with failure of inner 
control rods to insert or m m .  

below). 

0, 

[mmp. 

FP 

FP 

Fp 

FP 

Ef 

Fp 

Fp 

FP 

FP 

SD/LP/FP 

FP 

FP 

Depends on break sue and effects 
of secondary coolant flooding. 

Failures caused by flooding, if any, 
plus failure of one monitoring 
instrument channel and one 
secondary coolant pump or valve or 
loss of off-site power. 

Failures caused by flooding, if any, 
plus loss of off-site power. 

Failure af one letdown valve. 

Loss of primary coolant pressure. 

OSI' 

N/A 

NIA 
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Table C3 (continued) 

Event and Initial Typical SFs and/or COS for 
frequency category" Description conditionb safety analysis' 

FHA- 1 EU 

FHA-2 EU 

FHA-3 pBDJC-'L 

FHA4 pBDf-"  

LOEP-1 A 

Fuel handling accident: single RF p%-" 
24-h old spent-fuel element 
dropped during handling in 
D,O. Criticality control is 
maintained, but the element is 
assumed to land on its side, 
compromising coolability. 
Presumed 100% fuel damage of 
the dropped element. 

Fuel handling accident: single R F  
fresh-fuel element dropped 
during handling in D,O, 
becoming separated from 
neutron poison elements. 
Criticality control not 
maintained. Presumed prompt 
criticality terminated by 
energetic disassembly of the 
superheated element with 
consequent damage to primary 
and secondary containment 
boundaries. 

Fuel handling accident: single R F  
spent-fuel element dropped 
inside primary containment after 
transfer out of D,O pool. Effect 
on decay heat removal and 
extent of fuel damage PDF". 
Fuel handling accident: single R F  
spent-fuel element dropped 
during handling outside primary 
containment. Effect on decay 
beat removal and extent of fuel 
damage W D f - " .  

br>ss of off-site power. FT Failure of one primary coolant 
pony motor + either of the 
following coincident occurrences: 
reactor power mnback does not 
occur or primary coolant pressure 
is lost. 

LOEP- U Loss of off-site power with 0.5 FP Preexisting pump failure or tube 
1 . m  reactor operating on two loops. leak has caused isolation of one 

coolant loop with reduction to 
0.5 FP. After the LOW, another 
pony fails, leaving only one loop 
running. 
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Table C3 (continued) 

Event and Initial Typical SFs and/or COS for 
frequency category‘ Description conditionb safety analysis‘ 

LOEP-2 

LOW3 

m- 1 

FD-2 

(3-1 

,.-. 

cs-2 

cs-3 

cs4 

HS-1 

u 

U 

U 

EU 

A 

U 

EU 

EU 

A 

Station blackout: complete loss 
of off-site and on-site ac power 
for D D F ”  hours. 

Loss of all non-1E power. 

An event occurs at the end of a 
fuel cycle and causes 1% (by 
volume of the fuel) to exceed 
the melting (liquidus) point of 
aluminum 6061, musing the 
following fractions of fission 
produets within the melted fuel 
to be released to the primary 
Coolant: 100% of noble gases, 
50% of halogens, and 1% of all 
others. 

Definition same as for FD-1, 
except that the extent of fuel 
damage is 100%. 

Lm% of cold source cooling: the 
helium-based cooling system 
fails, or the D, pump stops 
pumping. 

Fracture of any one cold source 
pressure boundary. Possible 
consequent failures of other 
boundaries must be considered. 

Cold source pressure boundary 
rupture or other major failure 
results in depressurization of the 
D, followed by in-leakage of air 
until a stoichiometric 
concentration is reached, and 
the D p i r  mixture undergoes 
rapid oxidation. 

Cold source pressure FP 
boundary rupture or other 
major failure results in 
depressurization of the D, and 
accumulation of the D, in a 
local area of the primary 
containment building. Rapid 
oxidation of the DJair mixture 
follavs 

Malfunction or failure of the 
system that maintains the 
desired hot source temperature. 

Failure of one primaq coolant 
pony motor. 

FP 

FP 

FP Coincident Occurrences in coolant 
cleanup or containment or 
containment isolation must be 
considered (per Table C.l). 

FP Same as for FD-1. 

FP 

FP 

FP 

FP 
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Table C3 (continued) 

Event and Initial Typical SFs and/or COS for 
frequency category' Description conditionb safety analysis' 

Hs-2 

mu- 1 

m u - 2  

mw-3 

TRU-4 

mu-5 

IRR-1 

IRR-2 

IRR-3 

IRR-4 

RR-1 

RR-2 

RR-3 

U 

A 

U 

U 

W 

U 

A 

A 

U 

U 

U 

U 

EU 

Fracture of any one hot source 
ptwsure boundary. Possible 
consequent failures of other 
boundaries must be considered. 

Pinhole leak in any one 
transuranic target. 

Pinhole leak in any one 
transuranic target with water 

Major perforation in target rod 
cladding leak diameter > 1 mm 

Structural failure of target or 
mounting hardware. 

Loading error: manufacturing 
error (excessive fissile 
transuranic): max error 

Interruption of oooling gas flow 
to an irradiation capsule. 

Loss of the experiment's 
primary containment boundary. 

Loss of experiment's primary 
and secondary boundary 
integrity. 

Major structural failure of an 
experiment. 

Major structural failure in 
radioactive liquid w e  system. 

[IBDIc.= major structural 
failure in g a s ~ u s  waste system. 

A beam tube ruptures at the 
end nearest tbe reactor. D,O 
rapidly flows into the beam 
tube, impacting, but not 
breaking, the beam window (a 
sealed, hemispherical aluminum 

m3& 

(.04 in). 

p3DF-Z'. 

cap). 

FP 

FP 

FP 

FP 

FP 

FP 

FP 

FP 

FP 

FP 

N/A 

N/A 
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Table C 3  (continued) 

Initial Typical SFs and/or COS for Event and 
frequency category" Description conditionb safely analysis' 

OTHER INTERNAL EVENTS 

Rres mJwn 
Equipment [TBDlc-- 
Flooding D% 2.5 
POOk 
Water cells 
-*ry 
coolant 

drop 
Heavyobject 

EXTERNAL EVENTS 

Tornado 

OBE Anticipated 
SSE Unlikely/Extremely unlikely 

Floods Unlikely 
HFIR or 
transuranic 
facility 
accidents 

Seismic m3Wn 

'FF'=fuIl power, LP=low power, SD=shutdown, RF=refueling 

WP=failure of normal operator oversight and intervention 
REGROD=failure of normal, nonsafety automatic reactivity control 
NAPC=failure of normal automatic pressure control 
LD3V=failure of letdown block valve to close 
PCPLPT=failure of primary coolant pump to trip on low pressure 
RELIEF=failure of a pressure relief valve to open 
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2 PART IL. BNOND-DESIGN-BASS (BDB) EVENTS 

This section defines two scenarios that exhibit severe accident phenomena and containment 
loads that may be possible for a wide range of postdated severe accidents. Derivation of the two 
scenarios, designated BDB-1 and BDB-2, is explained below. The basic purpose of defining BDB 
sceaarios is to facilitate the assessment of severe accident mitigation capabfiities of the design by 
providing specific information about severe accidents. These assessments utilizing the BDB 
accidents might also point out additional features that would further enhance the severe accident 
mitigation capability of the design. Such additional features would be considered on a case-by-case 
basis for inclusion in the design. 

The accident sequences defrned by this section are described as BDB because the eKpected 
frequency of either of the sequences is less than 10’6tyear, the lower limit for DBFs per 
ANSI/ANS-S1.1-1983. This frequency is about one order of magnitude lower than the 10”/year 
ANS goal for limiting the total frequency of core damage. The reason for this lower frequency for 
the BDB (Le., lO?year vs lO”’/year) is that the outcomes of all severe accident phencimena have 
been resolved on the very conservative side throughout the development of the sequences. 
Phenomena resolved in such a bounding include: (1) energetic steam explosion, (2) immediate 
escape: to containment atmosphere of noble gas and halogen fMion products, (3) melt-through of 
debris from primary coolant system, and (4) 100% eficient transport of molten debris to the 
subpile morn without significant escape of primary coolant to the subpile room. The resolution of 
all these phenomena concomitantly in the eonsemative direction is sufficient to ensure that the 
net frequencies of the sequences developed below are in the BDB range. 

2.2 DERIVATION OF TKE BDB ACQDENTS 

A comprehensive approach is taken to ensure that the selected BDB accidents cover a wide 
range of possible sequences. A debris cooling event tree (Fig. C.4) was constructed to help in 
classifying severe accident sequences. It follows a severe accident from the initial severe fuel 
damage to a stable, or quasi-stable, end state. The tree has six branches to account for significant 
events: steam explosion, pool integrity, debris coolability in the primary coolant system or in the 
reflector vessel, and debris and water transport to the subpile room. The overall severity of each 
branch depends on how many of the events are resolved in the direction of increasing challenge 
to containment integrity or enhanced release of radioactivity. Table C 4  lists the barriers against 
release of radioactivity that are breached by each branch. 

The method for establishing the BDB events is to group the event tree branches by severity 
level or similarity of phenomena involved. A DBE or BDB event is then defined in such a 
manner that it bounds the consequences of the two or more sequences that it represents. A 
bounding scenario is indicated in Table C.4 for each branch of the severe accident event tree. 

Branches 1, 3, and 4 of the Fig. C.4 event tree are relatively benign. It is a virtual certainty 
that conditions (the radiological release and containment loads) represented by these sequences 
are bounded by an existing design basis accident for fuel damage, designated FD-2, the source 
term for which is specified by Table C 3  of this appendix 

- .... 
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5 - Drns under 6 - Oebri~ R e ~ c h f t  
Water in flooded 
subpireRoan Negligible Water 

Subpile Room with 

BDB-1 BDB-2 

Severe Core 
Damage Accidcn 

~- 
1 - Dtbrir Coded 
inside Reflector 
Tank 

(FD-2) 

2 - Debris Coded 
in F’artial P a d  
(loo arm) 

BDB-1 I (FD-2) 

Fig. (24. Severe accident debris cooling event tree. 
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Table C4- Bounding evaluation scenarios-des ign bask and beyond 

Bounding 
Event tree branch' Barriers compromised scenario 

1 Fuel FD-2b 

2 Fuel + coolant system + part of pool BDB- 1 

3 

4 
Fuel -t coolant system 

Fuel 

FD-2b 

FD-2b 

5 fuel + coolant system + part of pool BDB-1 

6 Fuel + coolant system + all of pool BDB-2 

'Refer to Fig. C.4 for severe accident debris cooling event tree. 
bFD-2 is a DBE; its source term is defined in Table C3 of this appendix. BDB-1 and -2 are 

BDB accidents that are defined in this section. 

Branches 2, 5, and 6 of the Eg. C.4 event tree are relatively severe. Branches 2 and 5 result in 
debris cooled in a limited pool of water and, thereby, are sufficiently similar to be grouped into 
one composite sequence that is designated BDB-1. Branch 6, which involves debris reaching the 
subpile room floor without a significant amount of water (ie., in an essentially dry state), is 
designated as BDB-2. 

the other three as BDB is the higher degree of improbability associated with the more severe 
events. The reason for studying these sequences is to satisfy the defense-indepth principle. 

The justification for ClassiEying three of the event tree sequences as design basis and classifying 

23 DEFIIW'XON OF BDB ACCIDENT ScENARIOs 

The specific definition of the two BDB accidents, BDB-1 and -2, is given in Tables C5 and 
(2.6. The guiding principle behind the formulation of these scenarios has been to err on the 
conservative side. For each base scenario, there are three variations that reflect various 
containment failure modes, designated with a subscript. 

2 4  USE OF THE BDB 

The basic purpose of BDBs is to provide sequences that can be used to demonstrate defense- 
in-depth against the release of radioactivity. Table C.7 lists specific containment design features 
that may contribute to or emphasize defense-in-depth. 
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Table C5. Definition of BDB-1 

Sequence designators BDB-1, BDB-I,, BDB-1, BDB-1, 

Scenario definition A severe fuel damage accident has occurred at a suEciently high 
power level to result in a violent molten FCI that has ruptured 
the CPBT and a sufficient number of beam tubes to result in the 
rapid draining of the reactor pool to the level of the beam tubes. 
The amount of water left in the pool is 100 m3. For the base 
sequence, containment isolation occurs. For sequence BDB-1, 
there is a primary containment failure (i.e., a greater than design 
basis leak between primary and secondary containment). For 
sequence BDB-I,, there is, in addition to the primary 
containment failure, a failure of secondary containment blowers 
and/or leak rate. Sequence BDB-1, represents a primary failure 
that results in greater than design-basis leakage direct to the 
environment. 

Fission product 
distribution 

The fission products are distributed widely across the reactor pool 
area so that the debris temperature does not become high enough 
to cause concrete degradation. The explosion may have driven 
some of the debris upward in such a manner that there are fwion 
products in the reactor pool above the water level. These fwion 
products will volatilize much sooner and more readily than those 
under water. 

Source term to 
containment atmosphere 

Based on the above scenario, it is assumed that all of the noble 
gas fission products and 50% of the volatile halogen group escape 
to containment atmosphere (high-bay area) immediately after the 
explosion. The balance of the fission products stays behind in the 
water. As the water heats up, some of the more volatile of these 
fission products escape from the water into the containment 
atmosphere. 
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Table C6. Definition of BDB-2 

Sequence designators BDB-2, BDB-2&, BDB-2e BDB-121, 

Scenario definition A severe fuel damage accident has occurred at a suffciently low 
power level that there is no violent molten FCI. The molten 
debris coalesces in the bottom of the CPBT, where it reaches 
temperatures high enough to degrade stainless steel. Under the 
influence of gravity, the molten debris sinks downward toward the 
subpile room. After a brief time, the debris melts through the 
bottom of the CPBT boundary and falls into the subpile room. 
Prior to melt-through, a solid crust formed on the debris mass, 
and this crust prevents any significant amount of water from the 
primary coolant system from reaching the subpile room. For the 
base sequence, containment isolation occurs. For sequence 
BDB-2,, there is a primary containment failure: a greater than 
design basis leak between primary and secondary containment. 
For sequence BDB-2, there is, in addition to the primmy 
containment failure, a failure of secondary containment blowers 
and/or leak rate. Sequence BDB-2,, represents a primary 
containment failure that results in leakage directly into the 
environment (bypassing secondary containment). 

It is assumed that all the fBion products remain in the fuel debris 
until the molten debris mass falls onto the subpile room floor. 
This assumption maximizes the opportunity for fisrion products to 
escape from the primary coolant system. Without much water 
mver and with the debris in a small pile, the debris reaches 
temperatures high enough to degrade the concrete floor while 
driving volatile fission products to escape into the subpile room 
atmosphere. The fission products that stay behind continue to 
degrade concrete, leading to the release of CO, CO, and H2 as 
well as water vapor. Flammable atmospheres are reached in the 
subpile mom. 

. 

Fission product 
distribution 

Source term to 
containment atmosphere 

Based on the above scenario, it is conservatively assumed that all 
of the noble gas fwion products and a sufficient percentage of 
the volatile halogen, cesium, and tellurium groups escape into 
containment atmosphere (high-bay area). Half of the fission 
product heat immediately after the shutdown is released into the 
containment atmosphere, and the other half, into the debris. The 
balance of the fission products stays behind in the debris, keeping 
it hot enough to degrade concrete. 
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Table C7. Mitigative features to be evaluated for BDB severe accidents 

Sequence Additional barrier failures Features 

BDB-1 

BDB-1, 

BDB-1, 

BDB-1, 

BDB-2 

BDB-2, 

BDB-2, 

N/A: basic sequence 
(primary containment leakage 
< O.S%/day, secondary 
containment leakage 
< lO%/daywith > 99% 
efficient off-gas filtration). 

> O.S%/day leakage from 
primary to secondary 
containment. 

Secondary containment: 
various failure modes. 

Leakage direct to 
environment. 

N / k  basic sequence (primary 
containment leakage 
< O.S%/day, secondary 
containment leakage 
< lO%/daywith > 99% 
efficient off-gas filtration.) 

see BDB-1, 

~ e e  BDB-1, 

69 kPa above atmospheric 
(10 psig) primary containment 
pressure loading capability; 
missile shield to ensure 
protection of primary 
containment; capability to 
replenish reactor pool from 
outside containment. 

Secondary containment 
blower capacity; allowable 
filter heat loading. 

Same as BDB-1; plus, 
secondary containment filter 
bypass prevention. 

Back-draft prevention in 
ventilation supply ducts, 
ventilation system intake, 
and/or exhaust filtration. 

Same as BDB-1 (except for 
missile shield); plus, flooding 
system and refractory 
concrete floor lining for the 
subpile room. 







Appendix D: 

HOLDEBD RESPONSIBILITY4TAWS LIST 

D-1 





D-3 

Appendix D 

HOLD/Tl3D RESPONSIBILITY-STATUS LIST 

The following procedure is to be followed for establishing and contrailing [HOL,.DS]s and 
m D ] s  for the A N S  PDR and SDDs. 

When either a [HOLD] or a Ist'BoJ is identified for an entity (parameter, table, appendix, 
etc), it shall be tagged with a superscript with two digits (the first referring to the chapter number 
within the document and the second referring to the q u e n c e  within the designated chapter) and 
entered into the corresponding table within the appropriate appendix of the document When a 
POW]  or a W D ]  is rmhed ,  the information is to be added or corrected, the number is to be 
removed within the document, and the FOLD] and W D ]  tables are to be updated with the 
actual date of resolution recorded in the table. 

(Table 21-1) 

p a b k  21-1) 

Gable 21-1) 

(Table 21-1) 

TBD 4-1 4.8.1.1 

TBD 4-2 4.8.1.1 

TBD 4-3 48.2 
(Table 4 8 2 )  

TBD4-4 4.8.2 
(Table 4.8-2) 

Conceptual design value for A N S  frojcd 
damp rate of nc\llruns in 
the refledor vessel facility. 

Conoeptual design value for 
the peak h a t  flux in tbe 
isotope production facility. 

Conceptual design value for 

potyethyitme rsbbit tube. 

A N S  Projat 

A N S  Project 
the ttmpcrature in the 

Fuel integrity limits for design 
basis events associated with 
the CffeCls OfaKlaeiOaaa t b  
outcome of unlikely events. 

Additions1 acceptance criteria 
for design basis events 
ppsodatcd with fMctunii 
deflection of the fuel plates. 

A N S  Project 

A N S  Project 

Detumining the frcqumcy A N S  Pmjed 
category for reactivity cvenls 
c a d  by liquid poison 
injection accidents. 

Determining the fraquency A N S  Projea 
category for rurczivity m n t s  
c a d  by rapid apulsion of a 

Responsible 
document 

Date or 

for 
Project PJ- 

Resrponsibk resolution, 
person or S-Scheduled 

A-Act~al titk 

Titk I (S) 
McManamy 

nt1e I (S) 
McManamy 

PDR 

PDR Mike Titk I (S) 
Hamington 

Harrington 



TBD responsib%ty&atus list (continued) 
Determining the frequency ANS Project PDR Mike 
category for a spent fuel 
element dropped inside 
containment. 

Determining the frequency A N S  Project 
category for spent fuel 
clement dropped outside 
containment. 

Determining the frequency A N S  Project 
category for loss of spent fuel 
cooling. 

Harrington 
Titk I (S) 4.8.2 

(Table 4.8-2) 

4.8.2 
(Table 4.8-2) 

Xtlc I (S) 
Hamngton 

Harrington 
4.82 
(Table 4.8-2) 

Title I (S) 

4.8.2 
(Table 4.8-2) 

Dctemnining the frequency 
category for a fuel element 
Wing stuck during transport. 

A N S  Project Mike 
PDR 1 HatrinGoa 

Title I (S) 

4.8.2 
(Table 4.8-2) 

Xtlc 1 (S) Completing the list and A N S  Project PDR Mike 
determining the frequency Hanington 
categories for “other internal I 

Title I (S) A N S  Project PDR Mike 
Harrington 

A N S  Project PDR A N S  PRC 

ANS Project PDR ANS PRC 

4.8.2 
(Table 4.8-2) 

5.1 

Determining the frequency 
category for tomadoc 

Determining the A N S  global 
availability including major 
maintenance. 

Determining the percent of 
the scheduled operating time 
that the A N S  shall !JC at full 
power operation. 

Advanced 
Conceptual 

Design 

Advanced 
Conceptual 

Design 

5 3 

6.21 Incorporate this section into 
the PDR. 

(SProjmt-l PDR I RayBooth Advanced 

Design 
Conccptual 

6.2.2 Advanced 
Conceptual 

Design 

Advanced 
Conceptual 

Dgign 

Advanced 
Conccptual 

Design 

Incorporate this -ion into 
the PDR. 

Appendix B, 
Table B.1 

Provide guidance for the 
application of several DOE 
OTdQE. 

A N S  Project 
Muhlheim 

A N S  Project 
Muhlheim 

Appendix B, 
Table B.l 

Determine emergency hality 
requirements and 
communications requirements 
to meet DOE Order 5 5 0 0 2  

Provide guidana for the 
application of meral DOE 
ordem. 

A N S  Project Mike 
PDR I Muhlheim 

Appendix B, 
Table B.1 

Advanced 
Conceptual 

Design 

Advanced 

Design 
Conceptual 

r s F < Z l  PDR 1 Muhlheim Mike Appendix B, 
Table B.4 

Determine the compliance 
commitment for varioru, 
sections of 10 CFR 50. 

Determine the compliance I ANSProject I PDR I RayBooth 
commitment for GDC 27. 

Advanced 
Conceptual 

Design 

Appendix B, 
Table B5 
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TBD responsibility-status list (continued) 
TBD B-86 Appcndi B, Determine if 4uid poison A N S  Project PDR R a y b t h  

Tabk B5 addition will be necded €or 
nudcar dticality controt in 
the reactor and spent fuel 
storage system during 
accident mnditiona 

TBD B-87 Appendix B, Determine the maximum A N S  Project PDR Ray Booth 
Table B.6 noisc Iml in the apaiwnlal 

amas inside containment. 

notse Iml in officc. 
TBDB88 AppardaB, Detamine themaximum A N S  Projba PDR Ray Booth 

Table B.6 

Ray Booth Decide what parametap A N S  Project PDR 

RG 1.97. 
should be d t d  to satisfy Table B.7 

Tabk BS 
Ray Booth Decide on the compliance 

commitment for SRP 10.4.9. 

TBD B-91 Decide haw to ad- 
baurdous mstviab not 
cxbvcmd under Marlin 
Marietta Policy Procedure 
ESH-16. 

Ray Booth 

A N S  Projux 7 TBD C-1 Append= C, 
Table C2 

Complete the fist of 
Eoincident occumctll under 
item 2 in the table. 

Mike 
Harriogtw 

Titk I 

TBD C-2 Appendix C, 
Table C3 

Mike 
Harringm 

__ 
Title I Define the rate of reactivity A N S  Project PDR 

insertion for the design-bpsis 
accident REPA. 

Det-ine the pump m w a y  ANS Project PDR 
@ for dcsi@&is 
accident LoPC-8 REPA. 

Define the Oeametsy and A N S  Project PDR 

failure for design-aeris 
accident FI-2 

Defiie the time paiod for ANS Project PDR 
blod;age of the fluw strainer 

LOF-6. 

reverity of the structural 

for design-- accident 

TBD C-3 M i  
Herrington 

Title I 

TBD C-4 Appclndixc, 
Table C3 

Mikc 
Harringtcm 

Title I 

TBD C-5 Appcnda c, 
Table C3 

Mikc 
Herringtan 

Titk 1 

TBD C-6 Appendii C, 
Table C3 

Define the size o€ the foreign 

for design-basis accidtnt CB- 
1. 

object in the primaly coolnnt 
A N S  Project PDR 

ANS Project PDR 

A N S  Project PDR 

ANS Project PDR 

TBD C-7 Titk I Define the flow blockage for 
design-busis d e n t  (33-2.. 

Define the mode of rtrudural 

d e n t  CB-3. 
failutt for d 4 P - u  

Mike 
Hartington 

Mike 
Harrington 

Titk I TBD C-6 

Ddme the geamctry 
associatrd with dcsign-basis 
accident CB-3. 

Titk I 
Table C 3  
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TBD C-24 Appendix C, Define the design-basii A N S  Project PDR Title I 11 I Table C3 I accidents due to other I 1 I H a Z z n  I 
equipment hilum. 

, TBD C-25 Appendix C, Define the design-basis A N S  Project PDR Mike Title 1 
~ Table C3 accidents due to Omding. Harrington 

Table C3 accidents due to heavy Harrington 

I 

~ TBD C-26 Appendix C, Define the design-basis A N S  Project PDR Mike Title I 

objects. 

TBD C-27 Appendix C, Define the design-basis A N S  Project PDR Mike Title I 
Table C3 accidents due to seismic Harrington 

Nents. 
r 
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Hold mpomibility+tatus kt 

Date or 
project P- 
for resolution 
SsCheduled 

A-ACtUat 
Responsible 

pcrson or 
title 

Responsible 
doerrment 

HOLD 
numbcr 

HOLD 4-1 Size of piping for the design 
basis pipe break 

HOLD 4-2 4.1.6 A N S  Project Tbe perant of iodine f i i o n  
pFoduct escaping from the fuel 
to the containment atmosphat 
for postulated accidents 
dealing with the Pite ruibbility 

HOLD 4-3 Specification of the OBE for 
lhe A N S  

4.7.41, 4.7.9 
(Table 4.7-3, 

Advanced 

Design (S) 
COnctptlUl 

A N S  Project 
of Chap. 6 of 

HOLD 4 4  4.7.9 
(Table 4.7-3, the ANS 

Specification of the DBT for 

-4 
4.8.1.1 and Maximum acceptable fuel 
(Table 4.8-1) temperature and time at that 

temperatun: for anticipated 
events. 

4.8.1.1 and Maximum acwpcable fuel 
gable  4.8-1) temperature and time at that 

temperature for unlifcety 
events. 

ANS Project 

A N S  Project 

A N S  Projcd 

Conceptual 
Design (SI 

Title I (S) 

of Chap. 6 of 
PDR, Rev. 4. 

Hanington 
HOLD 4-5 

I I 

HOLD 4 6  PDR Mike 
Hanington 

Title I (S) 

HOLD 4-7 4.82 
(Table 4.8-2) 

A N S  Project Specification of the design 

reactivity events from liquid 
poison injection. 

Specification of the design 
basis d e n t  dealing with loss 
of reflector molant in the 
reflector to waralair d. 

Spocirtcation of the W n d -  
kvel amftration for the ILE 

basis accident dealing with 

HOLD 4-8 4.82 
(Table 4.8-2) 

ANS Project 

HOLD 5-1 5.4.2 PDR Titk I (S) ANS Project M i e  
Harrington 

John 
Andem 

~ 

A N S  project HOLD 6-1 41.2 
(Table 6.1-1) 

SDD-33 Spcdficalion of detailed design 
requirements for the scamday 
shutdorm systan. 

Determining if a liquid poison 
injcaion system will be needed 
for the ANS. 

HOLD 6-2 6.1.2 
(Table 6.1-1) 

A N S  Projed PDR Ray Bmth 

HOLD 11-1 11.4 Determining the timc that 
spent fuel will be stored in the 
containment building. 

A N S  Project PDR 
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rtus list (m 
A N S  Project 

Hold responsibility+ hued) 
PDR 11.4 Ray Booth Advanced 

Conceptual 
Design 

Advanced 
Conceptual 

Deaign 

Determining how long spent 
fuel will be retained befom it 
is shipped Offbite .  

V e w  that emergency cooling 
for the reactor corn, spent 
fuel, and containment do not 
depend on the availability of 
ac power. 

Appenda B, 
Table B.4 

A N S  Project PDR Ray Booth 

Appendix B, 
Table €4.5 

Determine if a beam tube 
wall break in combination 
with a proposed outer passive 
seal break is a sinele failure. 

A N S  Project 

~ 

PDR Ray Booth Advanced 
Conceptual 

Design 

Determine the sensitivity 
required for the failed fuel 
detection instrumentation. 

A N S  Project PDR Ray Booth Title I Appendix B, 
Table B.6 

Appendix B, 
Table B.6 

Decide if SDC 61 ie necdal. A N S  Project PDR Ray Booth Advanad 
Conceptual 

Design 

Advanced 

Design 
Conoeptual 

Appendix B, 
Table B.6 

Decide how long to require 
on-site storage of solid waste 
and rrnmrod tritium. 

ANS Project PDR Ray Booth 

Appendix B, 
Table B.6 

A N S  Project PDR Ray Booth Advanctd 
Conceptual 

Design 

Decide what pacentage of 
failed fuel to assume in order 
to design the capacity of 
radioactive waste systems. 

Decide on the sensitivity 
required for the loose-parts 
detection system. 

Veri@ the compliance 
commitment for SRP 6.1.1 

ANS Project PDR Ray Booth Appendix B, 
Table B.7 

Advanced 
Conceptual 

Design 

Advanced 
Conceptual 

Appendix B, 
Table B.8 

A N S  Project PDR Ray Booth 

Appendix C, 
Table C3 

A N S  Project PDR Mike 
Harrington 

Verify the went and 
frequency category for the 
design-basis accident REN-3 
dealing with liquid poison 
injection. 

Advanced 
Conceptual 

Design 

A N S  Project PDR Mike 
Hanington 

Title I Appendix C, 
Table C3 

Verify the reactivity insertion 
value for the design-basin 
accident REP-7. 

Verify the ucm gas supply 
to the accumulator for design- 
basii accident NCG-3. 

HOLD C-3 t Appendix C, 
Table C3 

ANS Project PDR Mike 
Harrington 

Title I 
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