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FOREWORD 

The Nuclear Safety Information Center (NSIC), which was established 
in March 1963 at Oak Ridge National Laboratory, is principally supported 
by the U.S. Nuclear Regulatory Commission's Office of Nuclear Regulatory 
Research. Some support is also provided by both the Breeder Reactor and 
LWR Safety Programs of the Department of Energy. NSIC is a focal point 
for the collection, storage, evaluation, and dissemination of safety 
information to aid those concerned with the analysis, design, and opera
tion of nuclear facilities. Although the most widely known product of 
NSIC is the technical progress review Nuclear Safety (see last page of 
this report), the Center prepares reports and bibliographies as listed 
on the inside covers of this document. The Center has developed a system 
of keywords to index the information which it catalogs. The title, 
author, installation, abstract, and keywords for each document reviewed 
are recorded at the central computing facility in Oak Ridge. The refer
ences are cataloged according to the following categories: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 

15. 

16. 
17. 
18. 
19. 

20. 

21. 

22. 
23. 

General Safety Criteria 
Siting of Nuclear Facilities 
Transportation and Handling of Radioactive Materials 
Aerospace Safety (inactive ~1970) 
Heat Transfer and Thermal Hydraulics 
Reactor Transients, Kinetics, and Stability 
Fission Product Release, Transport, and Removal 
Sources of Energy Release under Accident Conditions 
Nuclear Instrumentation, Control, and Safety Systems 
Electrical Power Systems 
Containment of Nuclear Facilities 
Plant Safety Features - Reactor 
Plant Safety Features - Nonreactor 
Radionuclide Release, Disposal, Treatment, and Management 

(inactive September' 1973) 
Environmental Surveys, Monitoring, and Radiation Dose Measure-

ments (inactive September 1973) 
Meteorological Considerations 
Operational Safety and Experience 
Design, Construction and Licensing 
Internal Exposure Effects on Humans Due to Radioactivity 
in the Environment (inactive September 1973) 

Effects of Thermal Modifications on Ecological Systems 
(inactive September 1973) 

Radiation Effects on Ecological Systems (inactive September 
1973) 

Safeguards of Nuclear Materials 
Risk, Reliability and Probabilistics 

-
Computer programs have been developed that enable NSIC to (1) operate 

a program of selective dissemination of information (SDI) to individuals 
according to their particular profile of interest, (2) make retrospective 
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searches of the stored references, and (3) produce topical indexed bibli
ographies. In addition, the Center Staff is available for consultation, 
and the document literature at NSIC offices is available for examination. 
NSIC reports (i.e., those with the ORNL/NSIC and ORNL/NUREG/NSIC numbers) 
may be purchased from the National Technical Information Service (see in
side front cover). All of the above services are available free of 
charge to NRC and DOE personnel as well as their direct contractors. 
Persons interested in any of the services offered by NSIC should address 
inquiries to: 

J. R. Buchanan, Assistant Director 
Nuclear Safety Information Center 
P.O. Box Y 
Oak Ridge National Laboratory 
Oak Ridge, Tennessee 37830 

Telephone 615-574-0391 
FTS number is 624-0391 
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ABSTRACT 

This index to Nuclear Safety covers articles published in Nu~Zeap 

Safety, Vol. 11, No.1 (January-February 1970 through Vol. 21, No. 6 

(~ovember-December 1980). The index is divided into three sections: a 

chronological list of articles (including abstracts), a permuted-title 

(KWIC) index, and an author index. Nu~Zeap Safety, a bimonthly techni

cal progress review prepared by the Nuclear Safety Information Center, 

covers all safety aspects of nuclear power reactors and associated fa

cilities. Over 650 technical articles published in Nu~Zeap Safety in 

the last 11 years are listed in this index. 
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INTRODUCTION 

Nuclear Safety~ a bimonthly technical progress review, is prepared 

by the Oak Ridge National Laboratory and is jointly sponsored by the 

Nuclear Regulatory Commission and the Department of Energy. The tech

nical articles (i.e., excluding special reviews and features) are 

refereed and cover all topics relevant to the safe design, construction, 

and operation of nuclear facilities. In addition to that primary 

emphasis on power reactors, safety considerations in reactor fuel 

fabrication, spent-fuel processing, nuclear waste disposal, handling 

of radioactive materials, and the environmental effects of these opera

tions are also treated. 

Cumulative indexes of Nuclear Saf ety have been prepared annually 

since 1967. However, starting in 1974, the issues covered extended 

back only through Volume 11. This issue of the Index to Nuclear Safety 

covers articles included in Nuclear Safety ~ Vol. 11, No.1, through 

Vol. 21, No.6. Persons interested in an index to earlier Nuclear 

Saf e ty volumes should purchase ORNL/NSIC-107 (see inside front cover). 

This index is presented in three sections as follows: 

Section 1 (orange) - Chronological List of Articles by Volume 

Section 2 (white) - Permuted-Title (KWIC) Index 

Section 3 (green) Author Index 

A KWIC (KeyWord in Context) index is one in which article titles 

are permuted around the various significant words contained therein. 

For example, the title, "Design Basis for Nuclear Power Plant Protection 

Systems," is index ed under the words Design, Nuclear, Power, Plant, and 

Protection. As may be seen by reference to Section 2 (white) of this 

report, the index words are arranged alphabetically in a column in the 

center of the page, with the titles permuted around them. In some cas es, 

additional significant words in parentheses have been added to the title 

by the editors to allow more precise indexing. The location of the in

dexed articles in Nuclear Safety is indicated by the seven-digit numbers 

in the column to the right of the page, as described below. The KWIC 

code was developed by IBM and has proved to be a useful tool for the 

preparation of indexes for many different purposes. 
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Early issues of the index were used primarily for the benefit of 

the Nuclear Safety editors. However, it has been so helpful that it is 

now prepared and distributed as an NSIC report. The index is published 

annually following the close of each Nuclear Safety volume year. 

The seven-digit index number given in all three sections is divided 

into four parts (00-0-0-000) which stand, respectively, for volume

number-section-page. It provides ready entry from the permuted-title 

(KWIC) index (white) and author index (green) to the main index (orange), 

which gives title, author, and abstract when available. Corporate 

affiliation is given in the orange section for all authors. Abstracts 

are also included for those articles that contained one. Volume 11 

corresponds to 1970; Volume 12, 1971; Volume 13, 1972; Volume 14, 1973 ; 

Volume 15, 1974; Volume 16, 1975; Volume 17, 1976; Volume 18, 1977 ; 

Volume 19, 1978; Volume 20, 1979; and Volume 21, 1980. 

Wm. B. Cottrell, Editor 
W. H. Jordan, Advisory Editor 
A. L. Ragan, Editorial Reviewer 
Section Editors: 

1. General Safety Considerations 
J. R. Buchanan 

2. Accident Analysis 
P. M. Haas 

3. Control and Instrumentation 
E. W. Hagen 

4. Plant Safety Features 
H. W. Godbee and E. L. Compere 

5. Environmental Effects 
R. O. Chester and C. 

6. Operating Experiences 
W. R. Casto 

7. Current Events 
Wm. B. Cottrell 

T. Garten 
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Section 1 

CHRONOLOGICAL MAIN INDEX 

Nuc Lear Safety articles are indexed in this section by volume in 

the chronological order of their appearance in the Journal. Titles 

(white section) and authors (green section) are keyed to this main 

index by means of a seven-digit number in the left-hand column; the 

number is divided into four parts (00-0-0-000), which stand for volume

number-section-page, respectively. Following the index number are the 

appropriate article title and author. For example, Vol. 11, No.1, 

Sect. 3, p. 20 (11-1-3-020) contained the article, "The Design Basis 

for Nuclear Power Plant Protection Systems," by R. S. Stone (see 

index). The dates pertinent to each volume are listed in the Intro

duction. Abstracts are included in this section for all articles that 

had one. 
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TH E LI QUIn ~r:TAL PAST BREEDER REACTOR SAFETY PROGRAII 
lUKER, r .• , JP.. ROSP., D •• ULLER, C. E., JR. 

AR';ONN ! HATIONU LABORATORY, ARGONNE, I LLIIIOIS 
"'nE GENERAL AH OF TnE LIQflID PlETAL FAsr BREEDER REAcrOR SAFEry 
P ROGRA~ IS THE IIIPROVnEIIT OF THE TECRIOLOGIClL 8A5E NEEDFD TO 
~N D ERSTA"D ACCIDENT SITUATIONS, TO DEVELOP SAFEry STSTBPlS, lND 
TO DEV~LOP STANDARDS AND CODES rOR SAFI DESIGN, SITING, 
CO~ STRf1CTION, AND OPlRATION OF AEC TEST rACILITIE5 AND 
COPlPlBRrIAL LIQUID IIE TAT. FAST BRBEDERS. III ITS SCOPE THE PROGRA/I 
INCLUDES STUDIES or TRP. PHENOIIENA ASSOCIlTED VITR ABNORIIAL 
OPERATION, POTENTIAL ACCIDENTS, AND SlFBTY SYSTEIIS DESIGNED TO 
DREVE~T AC CIDENTS OR TO LI~IT THEIR COKS ! QUEIICfS. EPlPUlSIS IS 
PLACBD Oil PREV ENTIOII, BARLY DETBCTION, lMD COIITROL or POTEN'PIAL 
ACCIDUTS. 

ANALYSIS OF PRESSURE PULSES PRODUCBD IN A vun CRAIIN 1!!L BY RArID REATING 
flCHIDA, n. + YA~nRA, T. 

UNIV ERSITY OF TOKYO, "'OKYO, JAPAN 
A DASIC INVESTIGATION VAS ftADE OF THE POWERFDL PDLSELUE 
PRESSflRE INCREASES THAT OCCUR H A _lRROW UTBH CHANNEL WHEN 
THE VATER IS BEIRG HEATED RAPIDLY. IN THE BXPERI~EWTS A 
VERTICAL WATER COLUMN VAS HEATED AT THE BOTrOPl, AND THE TOP or 
TH E UTBR WAS A PREE SURrACE. TEPlPER1TURE CHARGE RATES 011 THE 
HE ATER SURfACE WERE V1RIBD rROPl 3000 TO 25,OOOC/SEC. THP. 
IHVESTTGATIOR INDICATED THAT THE PRESSORB CHAIIGBS IN A CRUUL 
UNDERGOING BAPID HEATING EXHIIUT TWO ~IHDS OF PATTPRNS, IIA~ELY, 

AN INITIAL INCREASE TO A PEAK PR .. SSORE THIT IS IIIFLOENCBD BT 
THE HP.ATING BArf. AND THEN A SERIBS or PRBSSORE PULSBS THAT CA I 
BE EXPLAIN F. D ANALYTICALLY AS A DHA~ICS PIOBLE" SI"ILlR '1'0 THAT 
ASSOCIATED VITH A VA~BR HA"PlBR. IN THIS SECOID STAGE TH! 
IIAXI'!"" PR f.SSURf IS GREATER THAM THE PEU PRESSOR! III THE FIRST 
STAGE. THESE PRESSURE CHAIIGES ARE SIMILlR TO PRESSDRE CHAIGES 
OBSE RV ED IN BORAX AND SPERT EXP!RI"EITS. 

TH P DESIGN BASIS fOB NDCLEAR POV!R PLANT PROTECTIOI SYSTBMS 
STONE, R. S. 

OA~ RIDGY. NATIONAL LADORATOBY, OAK RIDGE, TBNIIESSBE 
TIIY. DESIGN BASIS PO R A NUCLEAR PLUT PROTBCTION SYSTBM GIfBS 
fUNCTIONAL REQUIRBPlE IITS IND ESTABL ISRES THE CIRCU~STANCES UNDER 
WHICH ~HP SYSTE M MUST BE CAPABLE Of OPERArING. IT TAKES INTO 
ACCOIlNT BOTH THE SYS TBM ' S CHARACTERIsncs AND TMOSE OF THr: 
ENTIR E COMPLEX OF PROTBCTI'E FEATURBS. THBSB LATTER 
CflARACT ~RISTICS CONSIST IN THOSB ASPBCTS OF PLAIT DBSIGI TRAT 
FORESTALL, ABORT, OR "ITIGATE HAZARDOUS OCCORR!ICES II THE 
POVBR-GENERATING CHAIN. THE BASIC REQUIRBBBNTS IRE TO EISUH! 
PUBLIC SAF ET Y AND, IP POSSIBLE, TO PREYElr DABAGE TO THE PLlIT. 
A PROPER DESIGN BASIS TIBS TOGETIIE! ALL THB IIFORIIATIOII 
NECESSARY FOR THE DEVELOPIIEN! OP A CO"PETUT PI.ANT PROTEcrION 
SYSTIlPl. VITHOUT SDCH A DESIG! BASIS, THB SYSTBN WILL BB 
HAPHAZARD AND INCO"PLBTE. 

PEVIBV OF TRE TBCRNOLOGY OP PRESTRESSED COICR!TE BEACTOB PR!SSORE 'ESSELS 
TAN, C. P. 

FRAN KLIN INSTITUTE RBSEARCH LABORATOR IES, PHILADELPRTA, 
PENlfSYLYANIA 

PRBSTR~SSBD CONCRETE REACTOR YBSSELS (PCR"S) ABE ADAPTABLB TO 
LAPG! NDCLEAR CORES AND THE HIGH PRBSSURES HBBDBD POR THE SHE 
AND ECONOMICAL PRODDCTIOI or IOCLEAR POVE! VITH GAS-COOLED 
REACTORS. THEBE ABE AT PRBSENT 18 PCRY'S, ~OST OF VHICH ARB III 
GREAT RRITAII AIID PRAHCE. III THE DJITED srATBS A PCR' FOR THE 
FORT ST. VRAIN RIGH TBPlPEBATURE GAS-COOLBD REACTOR IS DIIDER 
CONSTRUCTION. THE BASIC PROBLEIIS PACIIG THE DESIGIER 110 
CONSTRUCTOR OP PCRV'S VBBE (1) LACK OF lPPLICABLE CODBS, (2) 
LITTLE KIOlLEDG Il 01 LOIIG TERR BEHA'IOR OF COIICR!TE ONDBR 
BULTIAXIAL STRESSES AT HIGB rBlIPERArURB, (3) LITTLB IIFOBIIATIOI 
ON STRESS COWCEITRATIOIIS II CONCRETE DUB ro P!NETRATIOIS OF 
VARIOUS SIZES AIID TO TUK HCRORAGKS, (Q) POROSITY or COIICR!T!, 
A NO ("i) LI "I TED CAPACITY or COIIIIBRCI iLL! lYlILABLB PBESTR!SSIIG 
SYSTEMS. /lOST OF TRBSE PBOBLZIIS Hl'E BBEI BBSOLVED THROUGH 
ENGINBERING I.GENUITY COftPLEIIEITED 11TH BITEISI'E RESEARCH 110 
DBVELOPPIENT. SATISfACTORY DESIGNS 0" PCRV'S HAYZ BEEI 
ACCOPlPJ. ISH!!D BY DBVELOPIIG SOPHISTICATBD AIIALYTICAL IIBTHODS 110 
TESTING STRUCTURAL RODBLS. PCR"S APPIAR TO BI rAYORED rOR 
ADVANCBD RBACTORS BBCADS! or ADAPTABILITY VITH RESPBCT TO SIZE 
A NO PRRSSU RE. 

VAPIABILITY OF WIND DIRBCTIOII IITHIII THB OIlITED STATES 
SIIIGER , I. A. + HAGLE, C. ". 

BROOKHA'!N NATIORAL LABORATORY, UPTON, L.I., IBI YORK 
INCPEASBD INrEREST IN ATMOSPHERIC DIFFUSIOI PROBLEPIS 
(PARTICDLARLY, FOR NDCLI1R SAFETY RBADBRS, 15 RELATED TO TRB 
SITIIIG OF NUCLEAR POVER RElCTORS) HlS CREarED WElD FOR 1 
QOANTITATIVE REISURE OF TH! 'lRIABILITY or THE IIBAB IIID 
DIRECTIOII VITH TIME. IT HIS BEEN PROPOSED THIT THB CO.STlICY OF 
THE lIND, DBFIMBD AS THB MEll 'BCTOR 1110 DITIDED BY THE BEAll 
SCALAR UI"D (T/Y), BE OSBD rOR SI8PLE CL1SSIFIClTIOI PURPOSES. 
A TRIGO"OftErBIC TRAIIS,'ORIIATIOII IS OSBD TO LIIIBlIIZE THE 
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VAFIATIO~ OF CJ~STA"CY WITH THE ~EA~ ANGULAR RANGE DP 
DTRfCTTON. THIS PUNCTTON, CALLED THE STEADINESS,S, IS THP." 
CO"PIITrD POP fUIons TI"E PERIODS, AND Dr USE or EXTRE"E-nLO! 
TIIEORY THE RECORRENCE INTER9AI.S OF VARIOOS "ElN WIND DIRECTIon 
RANGES CAN ~E PREDICTF.D. THIS HAS BBr., DON! FOP 3~ STATIonS IN 
TIIF. IIHTTBD STATES. REcnRREHCE INTERVAL "APS OF THE STEADIRP.SS 
OP WIND DIRPCTION WITHIN THE ONITED STATES POR VARIOOS TlftE 
rtRIODS AR! PRESENTED TRn SHOW THE U't'BRREI.ATIOH OF 
G~OGRAPIIICAL LOCATION UD SYNOPTIC "ETP.OROLOGT UTH WHD 
DIRECTION PERSISTENCE. THB "OST PERSISTBHT WInD DIRECTIORS 
APPEAR AT COASTAL STATIONS, AND THB LEAST P~RSISTENT OCCOR In 
"OllNTATNOIIS RE1TOHS. 

II.S.A. STANDARD 813.2-1969 - GUIDP POR ADIUUSTRA'U'I!! PRACTICES n RADIATION "JHITOPI!lG ( A GOlDE POR 
~ANAC;E"!NT ) 

HAPT, .1. C. + "DBLLER, D. II. 
OA~ RIDGE NATIONAL LABOqATORT, OAK RIDGB, TENNESS~~ - HARVARD 
SCIIOOL OF PIIBLIC REALTH, BOSTOR, "ASSACHOSETTS 

RADIATION PROTBCTION IN ANY NOCL~AR-B1SED OP!RATIOR IS A 
ReSPONSIBILITT OP "ANAGB"ENT. THE liSA STANDARD N13.2 IS 
DESIG~~D TO PROVID~ A GENBRAL RPVIEN OF THR TYPE 'NO EXTBnT or 
"ONITOPING NBEDP.D POR THl SArE ~5E AND APPLICATIO" or RADIArION 
sonR~ES. THIS STANDARD "AY BE USED DORING THE PLAINING STAGPS 
OP AN OPERATTon AS A GIlIDE TO AN nrBCTIY! "ONtTORING PROGRA". 

TUP'IOVP.R AND CONCRNTRATION OF RADIO'UCLIDES IN rOOD CHAIns 
R~ICRLE, D. E. + DONAIIAY, P. B. + NELSON, D. J. 

l)A~ RIDG~ NATIONAL LADORATORY, OA~ RID:::B, TENNRS5P.E 
?Rol.II'PRATION OP NIIClRAR TECHNOLOGY A~D CONCBRN FOR 
PADIOACTIVITY IN TIIP. BIOSPHERE DR"AND PIORE snpnIsnCATED 
EVALnA~IONS OP POTOR. NnCLEAR IN~TALLATIONS AND PRnCBDIIRPS. 
ADEQUATB ANALYSRS OP RADIONOCLIDB DISPERSION IN TilE ENVIRONMENT 
WILL R·QIIIR. "ORI' SIiBSTA"TI1L BIOENVIRON"BNTAL IRPOR"ATIOn rHAN 
TS PRE~ENTLY AVULlDLE. PREQUENTLY INPOR"ATION KNOWN POR ONE 
RCOI.OGICAL SYSTP." (·.G., ARCTIC TONDRA) WILL NOT DP APPUCABLE 
TO O~IIr.R ECOSYSTE"~ (P..G., TE"PERATfJRR OR 'l'ROPICAI. FORESTS). 
O~LT NITII SIIPPICIENT P.COLOGICAI. DATA CAN PB~DICTIVP. "ODELS BE 
DEVELOPED THAT WILL PNABlE ASSESS"BNT OP THE ~NVIRO~"EN·AL 
CONSBQUENCES OP PAPIOACTIVI! CONTA"INATION. A SHI'LI! SOORCI'! 
P~·HWAY PEC~PT~R KODEL, ANALOGOUS T~ THE F.COLOGICAL POOD CHAIN, 
R~QurR~S PATHWAY IDEN·IFICATION, DATA ON ASSI"1LATION BY f~CH 
LInK (OPGANTS") IN TliE PATHWAY, AND D~TER"I~ATION OP THI! 
BIOLOGICAL TURNOVFP OF 'EACH RADIONIJCLlOB. fOR AcnTE RELEASES OP 
PADIOACTTV ITT TO TII~ ~IIVIRON"EHT, EVIL"ATION 0" TR~SE VARIABLES 
TS NEF-ORO TO PRBDICT TIKI! DEPENDENT CONCEnTRATIONS OP 
rADIOACTIVITY IN opnANIS"S. POR CR9JNIC REL~AS"S, CONC!NTRA~ION 
!~CTOR, ~LONE IILL OFTEN SUFPICE. THB BIOLOGICAL CONCENTPA""ION 
A~D TUPNOVER OP RADIONnCLIDES BY ANI"iLS ARE S""MA~IZED I~ TOIS 
PAPER. DATA ARE PRESENTED POR OSE IN E!lVIRON"ENTAL "OD2LS UD 
C('PREI.ATIO~ WUH SPPCIES CRARACTP.PISTrCS (E. G., DOOY SIZPI TU AT 
ALLOW ~5TI"ATION OP ABSOLnTE 'ALOES fOR KANY OIfPERENT AnIKAL 
GROOPS BASEn ON EXISTING EXPERIKENTAL DATA. 

IND"STPIAL S~BOTAGE IN NnCLEAP POWP.P 'LnTS 
TnRN~R, S. E. + ·CCll' LOUGH, C. R. + !.fERLY, R. L. 

sonTII~PN ',nCL F.A R ~1Ir,I~PERING, INC., on~ BDIN, PLOR1DA 
TliR CONSEQUENCES or INDUSTRIAL SABOtAGE IN NnCL!~~ POWER PLANTS 
IIAVE B!~q STODIPS pno~ THE STANDPOINT OP THE POTENTIAL HAZAoO 
TO THE HRAtTH ANn SAP!'!T! OF THE POBLIC. THIS RVAL~ATION OP rHP 
POTPNTTAL THREAT OP SABOTAGE CONSIDER!~ (11 I1I5TORICAL 
PRECEDPQTS, (2) THE OPINIONS OF EIPP.RIENCED AND KNOWLEDGBA91 E 
IIJDIVIDUALS, (3) ~OTIVATIOB AND LIKELY UTENT OP KNOWLBDCE cr 
VAPIons TYPES OP SADCTE11RS, AND (41 U ASSESS"~NT OF TH". 
PROBARILITY AND POSSIDLE CONSEQII~NCES OP A NO"RER OF 
PosrnLATED SABOTAG~ ACTS, AS WELL AS THE LBVP.L OP DA~lGE 
NECESSARY TO C~EATB A POBLIC RAZARD. ON THB BA5I~ or THP. STUDT, 
IT IS CONCLUDED THAT, AlTHOOGlI SABOTAG~ WITH SERIOns 
CONSEQ"ENCES TO THE POBLIC IS POSSIRLE IN TIIEOPY, -HE 
PPODADILITY IS SIIFFICIENTLY LOW THAr BO ORDnE RISK TO THE 
HEALTH AND SAFETY OF THE PUBLIC EIISTS. 

AU·O~ATION OF PEACTOR CONTROL AND SAPETY STSTB~S AT ORNL 
OAKES, L. C. 

OAK RIDGE NATIONAL LABOR~TORY, OA~ PID3E, TENNP-SSP.E 
RP.ACTOR SA PP.TY nlNCTICNS REQUIRING PAST RESPONSE ARE AUTOftArBD, 
OUT 08~ECTIONS ARISE WHEN SO"E TRADITIONALLY "ANOAl OPERATIONS 
ARP. PROPOSED rOR AIITO"ATION. IN A REACTOR CONTROL SYSTBM, 
PEPHAPS ~ORE THAN I~ ANY OTHER, .RE OPERATOR IS DrrENDERT ON 
SENSORY TNSTRU"ENTATION FOR DETER"I!lING THB OPERATING ST~rp.. 
CO~PARISONS or PELIABILITY, OPERABILITY, ECONO"ICS, AnD SAPErT 
FOR AnTO"ATIC VS. "ANUAL CONTROL ARB lBOOT THI'! SA"E IP SI"ILAR 
PERFOR"ANCE IS EXPECTED. THES! ARE EIE~PLIPI!D BY DISCOSSIONS 
OF AUTO"ATIC STARTtiPS AND SHIft"ING. OPERATOR JUSTIPICATION IS 
EV~N NOli SO"EIIHAT PHILOSOPHICAL, AND RESULTS OF CUPRENT 
RESEARCR AND DEVELOPftENT IN CO"PUTER CONTROL AND DIAGKOSTIC 
TECHNIQUES WILL PURTHER TBHD TO REOOC! HIS ROLB. A GREATER 
A"OUNT OP AOTO"ATION TRAN ROW USBD wonLD LEAD TO I"PRO'ED 
SAFETY AND OPBRABILITY. 
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CO"~TP"CTIon OP A SIT .. ASSE"BLED lIUCLEAR REACTOR PRESSURE VESSEL 
R ~ P'f)Y, R .. F. + 5J"5, .1. !. , 

CHICAGO BPIDGE AND IPON C"RPANY, OA~ 8Raa~, ILLINOIS - CHICAGO 
BPT Dr.P. AlI~ IRON CORPANY, R"RPHIS, TENNP.SSBB 

·HE ~OllTICElLO "nCl!AP GENFRATIIIG PLANT IN ~IIINESOTA, ON"ED BY 
"ORT~RnN STATES PORER CO"PANJ, IS UNIQUE IS THAT IT HAS TilE 
prr~T PULD I'ABPICATPD NIIClEAP p~AcrOR PRESSUPE VESSEL nUIL1' n 
THE UHTED STATES. THE "ATERIALS rOR THIS VESSEL WERE 
FABRICATED IN rllR "OFRAl "ANNER AND SHIPPED TO TRE SITE fOR 
PINAL ASSERDLr IIITO A CO"PLBTED VESSEL. SPECIAL TRAINING rOR 
PIELP "ACHI~ING, WELDING, AND OUALITY CONTROL WAS REQUIRED. TH! 
CO"PLETION (IF THE PRESSURE VESSEL AHEAD or SCR1!DULE SHOWED TRA'!: 
·"E PI"LO fABRICATION or NUCLEAR PRESSORE VESSELS IS BOTH 
FEASIBLE AND ECONO"ICAL. 

STATns OF INVESTIGATIONS OF SALT FO~"ArIONS rOR DISPOSAL OP HI.HU RADIOACTIfP. POWER REACTOR VASUS 
"CCLAIN, w. C. + BRADSRAW, R. L. 

OA~ RIDGE NATIONAL LABORATORY, OAK RIDGE, TENIESSEE 
A CO~RITTEE OF THE NATIONAL ACADERT OF SCIENCES fIRST SOG.PST!n 
TH! "SE OF SALT FOR" ATIONS FOR THE DISPOSAL OP RADIOACTIVE 
WAST~S IN 1955, ANP PEASIBILITY STUDIES BEGAN AT OA~ RIDGE 
NATIONAL LABORATORY AND BLSEWHERB AS EARLl AS 1957. BY "!"IIR 
PARLY 1960'S, ERPHASIS HAD SHIFTED FRO" DIRECT DISPOSAL OP 
I.IQOID IlASTFS ro SOJ.IDIPICATION UD DISPOSAL OF THE RESnL'rING 
SOLIns. A CONCEPT POB DISPOSAL OF snCH SOLIDS IN A SALT "INY 
WAS DEYELOPfD, AND PREPARATIONS rOR A DEMONSTRATION EXPERI"BNT 
BEGA" IN 196]. THE RADIOACTIVE pnAs~ ~F THIS DE"ONSTRATION 
REGAN IN 1I0VE"BPR 1965 AND SUCCESSFULLY DE~ONSTRA"ED THE 
F!ASIBILITT AND SAFPTY OF HANDLING HIGHLY RADIOACTIVE 
" .'TERIALS IN AN UNDERGROUND ENVIRONMBNT. THIS EXPERI!BNT AI.SO 
DE"O'ISTRATED THP STABILITY OF SALT nNDBR THE !rrECTS or HEAr 
ANP RADIATION. DATA OBTAINED ON THE CREEP AND PLASTIC FLOW 
CHAPACTERISTICS OF SALT RAVE "ADE IT POSSIBLE TO ARRIYE AT A 
SUITABLE RINB DeSIGN FOR A DISPOSAL FACILITY. A SrODY OP THr 
!CONO"ICS OF DISPOSAL IN SALT ~IHES INDICATES THAT THIS RETHOD 
WILL HF. COMPATIBLB WITH CO"PETITIVE NOCLEAR POWBR. AN ANALYSIS 
OP TH~ PROJECTED POW FR REACTOR WASTES AKD THE SAFETY 
CONSIDERATIONS INVOLVED POINTS TO THB IIBBD POR A .0YBRllftENT 
OWNED WASTE REPOSITOPY TO BE III OPERATION BEFORE 1980. 

SAN ONOFRE EXPERIENCB III·H APPARENT POW ER MISMATCH AlID REACTOR COOLA 1ft" TBRPl!RArURE ARORlLIBS 
ORTEGA, O •• T. + .10HNSON, C. G. + BAS~IR, K. P. 

SOUTHERN CALIFORNIA BOlSON COMPANY, LOS ANGELES, CALIPORNIA 
IN HNUARY 1968 THE OPPER LUIT I'OR OPERATION AT TnE SAN 
ONOFRE NOCL EAR GENERATING STATION WAS SET AT 90 PERCENT POVER, 
qO~ "N(~), BECAUSE DISCREPANCIES HAD BBBN NOTED II Rl!ACTOR 
TIIEIl"AL POI7J'R AS REC~ONED BY DIFPERENT "ETIIODS. CALCOLATIONS 
BAs~n ON TRP. TEMPBRATORE DIFFERENTIALS ACROSS THE ST!AM 
GENERA"'OR IW TIIF. PRI "ARY LOOPS GAVE ONE VALUE, ARD 
CALORIMBTRlrs IN THE SBCONDARY SYSTER GA'B ANOTHBR. IT APPEARBD 
TIIAT COOLANT PLOW WAS LESS THAN THE DESIGN VALOE. EXTBNSIVE 
TESTING DURTNG "ARCH, SEPTE"BER. AND OCTOBIIR 1968 RE'EALED THAT 
TP.~PERATURE SENSORS GAYE "ISLEADING INDICATIONS 8ECAOSE OF 
THET~ LOCATIOWS. ACCORDINGLY, ADDITIONAL DIRBCT I"NERSION 
RESISTANCE TBRPERATflRE DETECTORS (RrD'S) IBRB IRSTALLED 
DOWNSTPEA" OF EACR COOLANT PUMP TO 3IVF. ACCURATB COLD-LEG 
"TXEf)-UAN TERPP.RATURES. ACCORATB CDRE OOTLET TBRPERATURES URl! 
ALREADY BET~G PROYIDED BY CORP TRER~OCOOPLES. THE DATA PHOM THE 
NEW RTD'S PRO'EP TRAT COOLANT FLOW ACTUALLY WAS EQUAL TO OR 
GPEATBIl THAn DESIGN PLOW. OR THB Sfa BMGTH OF THIS IINOWLEDGE, 
OPRRATION AT 100 PBRCBNT POWBR RAfIlIG, 450 "I7(E). WAS BEGOR IN 
DECE"B~R 1q68 AFTER AN 18-RONTH INVESTIGATION OF THB AIO"ILI. 
Tft E PROBLE" DEMONSTRATED THE GREAT NEED FOR IHSTROME.TATION TO 
ACCURATELY RBAD T170 PERPOR"AlICE PARAMBTERS II URGE PWR'S (1) 
~JXED-~EAft HOT- AND COLD-LEG TEMPERATORBS UD (2) PLOW OF 
PRIMARY COOLANT. 

THl' UTILTTY'S ROLE IN NUCLEAR SAFETY RESEARCH AND DE'ELOPMBNT 
"OOR~, J. B. 

SOOTHERN CALIFORNIA EDISON COMPANY, LOS ANGBLBS, CALIPORNIA 
PLANNING FOR NEW ELECTRICITY GENERATING ONITS II LARGB 
OTILITIES IS CHARACTERIZED BY CONTRACTUG FOR A SERIES or 
SIMILAR ONITS TO BE OPERATIONAL OYER A SPIN OF YB1RS BBFORE 
CIIA NGIRG TO A DI PFER 8NT DBSIGN. DBLAYS, CADS lID BJ DESIGN 
CIIANGES "ADE RBCBSSARY B~CAOSE 01' EQUIP!BRT PROBLE"S AID BY 
CRAlIGING REQOIRERBNTS IN REACTOR LICBRSIBG. OPSET THIS ORDERLY 
GROWTII AND HAVE A CASCADING EPfECT SO THAT A SERIOUS RISK or 
ELP-CTRICAL BLAC~OOTS ENSOES DURING THB TRANSITION rRon FOSSIL 
rnnED TO NOCLEAR fOELED ELBCTRICI'I'J Gl!NERATIOB. THE OTILITf'S 
ROLE IS TO ASSURE FE!DBACII OF OPBRATING BIPERIEICE AND PROPER 
EVALOATION OF THB fEED-PORl/ARD TO STUD1RDS AND CRITERIA THAT 
OCCORS PRIOR TO ACTO AL OPERATING EIPBRI!JCB. 

STODIES OP PAST REACTOR CORB BEHAVIOR UNDBR ACCIDEIT CONDITIons 
PICKERnAH, C. E. 

ARGONNE NATIONAL LABORATORY, ARGONnE, ILLIIOIS 
STODIBS OF FIST REACTOR CORB BBHAVIOR UNDER ACCIDB~T COIDITIOIS 
ARE INCLODED IR THB conPRERBNSI'l! OSlEC SAPETY PROGRAM. 
INPOR"ATIOH IS NOV BEeOftING AYAILABLE ON 'APORIZ1TION, PRESSU!S 
GENERATION, lND 'OIDING OP SODIOM COOLANT OHDIR TRANSIBNT 
HEATING. SEMIEMPIRICAL RODELS or DIIDB POBL P1ILURB ARB BBIIG 
DBVELOPED FRO! TRANSIENT l!XPl!RIIEIT DATl. TOE COnPL!1 REL1TIONS 
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BETWEEN PUEL PAILORE, MELTOOWN, AND SECONDARY MOVRftENTS or FOEL 
AND COOLANT ARE BEING STUDIED I~ SODIU" PILLED CAP SULES, 
AUTOCLAVES, AND LOOPS. DATA NOW AVAILABLE INDICITE THA1~ IN 
SO"F CASES AT [PAST, THE REAL BEHAVIOR "AY BE SIGNIPICANTLY 
LESS HAZARDOUS THAN PREDICTIONS BA~BD ON LI"ITJNG CASE ftODELS 
REQnI~~D IN THE ABSENCR OP ACTUAL nATA. 

PPOTECTION TNSTRO"RNTATION SfSTEftS IN LI~HT WATER COOLED POWER REACTOR PLANTS 
OBRIEN, II. r.. • W UKRR, C. s. 

OAK RIDGR NATIONAL LAROnATORY, OAK RID~R, TENNESSEE 
cnRRENT PPACTICES IN PROTECTION SYSTP.~ DESIGNS 'ARY WIDELY, 
INDICATING DIPPERENCES II DESIGN CRITERIA, AS WELL AS THR LACK 
op COftftONLY RECOGNIZED 'BEST WAYS' IN DBSIGN APPROA CHES POR 
CARR lING OOT SIMILAR PUNCTIONS. THE DESIGN OP THB 
INSTlUlft1!NTATION SYSTI!IIS POR THE ENGINEERED SAPETY "EATURES 
PRESENTS A CONSIDBRABLY RORE CO"PLEX PROBLE~ THIN TilE DESIGW OP 
TUE REACTOR SHUTDOWN SYSTE~. P.XA~INArIONS OP THE DESIGNS or 
POUR TYPTCAL PROTBCTION INSTRU"B"TATIOH SYSTBftS POR BOILING AND 
PREssnRIZRD WATER POVER REACTORS INDICAT~D THAT (1) DESIGNS 
SHOULD BE EFFECTIVELY Doca~ENTED, (2) LOGICAL AND APPROPRIATE 
REQUIREMENTS FOP PERFORMANCB AND RELIABILITY SHOOLD BE 
ESTABLISHRD, ANO (1) DETAILED CRITERIA ARE NEEDED POR 
INSTRU"ENTATION SISTE~ DBSIGN. 

THE ICE CONDENSER PEACTOR CONTAIR~BNT SYSTft" 
WP.E"S, S. J. + LYUR, 11. G •• HAGA, P. B. 

~PR ASSOCIATES, INC., IIASHINGTON, D.C. - IIESTUGROUSE PWR SYSTE"S 
DIVISTON, PITTSBURGH, PENNSYLV1NIA 

THE ICE CONDENSER REACTOR CONTAIN~ERT SYST!", WHICH illS 
DESIr.NRD AND DEVELOPED AT WBSTINGHOUSE ELECTRIC CORPORATION, 
~~PLOYS B~PATED ICE AS A STATIC HEAT SIN~ POR RAPID ABSORPTION 
OF ENllRGY THAT "IGUT BE RBLBASP,D THROUGH ROPTURE OP REACTOR 
COOLANT PIPING. THE CONCEPT IS ADAPTABLE TO ALL CUPRENT TYPES 
OF CO"MBRCIAL NUCLEAR POWER PLANTS. THE BASIC DESIGN 
PUILOSOPHT, SYSTE~ PARA~BTnS, AND PULL SCALE SBCTION 
PROOFT.STTN~ CONDUCTEO TO ESTABLISH THE SOUNDNESS AND 
PRACTICALITY OF THE CONCBPT APE DESCRIBBD, AS WBLL AS THE PIRST 
PLANT APPLICATIONS - THE DONALD C. COOK NUCLEAR PLANT POR THB 
AftERICAN ELECTRTC POWER SYSTE" AND rHE SBQUOYAH NUCLEAR PLANT 
FOR THP. TENNESSEB VALLBY AUTHORITY. 

RES!APCH ON THE USr. OF CO,.TAU"ENT BUILDING SPRAY SYSTE"S IN PRESSURIZED IATI'lR REA:l'ORS 
ROW, T. ~. 

OA~ RIDGE RATIONAL LAnORATORY, OAK RID3E, TEHNESSBE 
ftANY Of THE PRBSSORIZED lATER REACTORS OPERATING OR nNDER 
CONSTRnCTION INCLUDE CONTAINnENT BUILDING PRESSORE REDOCTION 
SPRAY SYSTB~S DESIGNED TO INCORPORATE 1 FISSIOI PRODUCT 
SEQUESTERING ADDITIVE. A PROGRAM TO EVALUATE ALL ASPBCtS OF THE 
OSE OF A SPRAY SISTE~ AS AN ENGINBBRED SAFETY PEATIJRE RAS BEEN 
COORDINATED BY OAK RIDGE NATIONAL LABORATORY FOR THE AEC SINCE 
~ARCH 1967. THE MAJOR RESEARCH BffORT HAS BllEN CBNTERED AT OAK 
RIDGE NATIONAL LABORATORY, WITH ADDITIONAL WORK BEING DONE AT 
BATTELLE-NORTHWEST AND THROOGH PRIVATELY SPONSORED RESEARCH BY 
TIIP. NUCLEAR INDOSTRI. CURRENT EVALUA'I'IONS INDIClTE THAT SPRAY 
SYSTE~S IIILL RAPIDLY REnOiE MOLECOLAR IODIME AND THAT METAYL 
IODIDE AND PARTICOLATE RE"OVAL IRE SIGNIPICANTLI SLOWBR 
PROCESSP.S. RADIOLTTIC HlDROGEN GBNERATION BY POSTACCIDBNT 
COOLIlIG OP THE REACTOR COR! INTRODUCES I SIGftIFICAliT DBSIGlI 
CONSIDERATION. 

RADON CONCENTRATION IN REACTOR CONTUNn!NT BOILDINGS MASQOERADES AS IODINE-131 REJ.EASE 
CLACK, R. V.. ECKHOFF, N. D. 

KANSAS STATE UNIVERSITY, nAIH1TTAlI, KANSAS 
THE CONTAINMENT BUILDING AIR AT THE KANSAS STATE UNI'BBSITY 
TRIG A "AR~ II REACTOR B!Cl~E CONTlnINATED 11TH RADOK, IHICH 
PRESOnABLY CAftE PROft THB TRAVING GROUND JUST OOTSIDE THE 
VENTILATION INUKE. GAftft1-RAY SPECTROM lMlLYSIS IDENTIFIED THE 
CONTAnINATIOI IS RADON AND ITS PROGEIY INSTEAD OP IODINB-131, 
WITH lIHICH IT CAli BE COIlFUSED. A SInILAB IRCIDEHT OCCORBD IR 
1962 AT TBE UIIOR CARBIDB RBACTOR IN STBRLING POREST, lEI 
YORK. 

A COftPARISON OP TVO KITROGBI-16 RADIITIOI SUPPRESSION DE'ICES POR TlIO TYPES OF RBSEARCH REACTOR PUBL 
CASHWELL, R. J. 

ONIiERSITY OP IISCOISIN, MADISON, WISCONSII 
PERSONlIEL AT THE DNIVERSITY OF VISC)RSIlI IIUCLEAR REACTOR RA'E 
nADE DETAILED RADIATION MEASUREnENTS rOR conPARING TAB 
EfFICIBNCY OF A PLEXIGLAS PLATB TYPE NITROGBN-16 DIPrOSER 11TH 
AN 80 GAL/MIN JET-TYP! DIPFUSER. ALTBOOGH nucn LESS BrFBCTI'B 
TRAN THE JBT-TYPE DIPFOSBR, THB PLATB TYPE DIFPUSER OFPERS 
GRE1TBR SI"PLICITY AND RELI1BILITY AID IIITH NO BEACTI'ITY 
DISTURBANCES. 

SAFETY ASSESSMENT OF FAST SODIun-COOLBD RBICTORS II THE UNITBD KINGDOft 
FARnBR, F. R. 

UKABA HBAL~H AND SAFETY BR1NCH, BISLBY, WARBI.GTON, BNGLllD 
THB BUILDING OP AHY RBACTOR INTRODOCES SORB RISK TO THB PUBLIC, 
BOT IT APPEARS TBlT THE P1ST RBACTOR "IY PRRS!IT LBSS RISK THll 
CURRBNT RBACTORS BECAUSB IT C1N BB DESIGNBD SO AS NOT TO 
REQOIRE 1 POWBR SOOBCB IHBN SHOT DOlll. SINCS IT IS UILIKELY 
THAT IT CIN B'ER BE POSITI'BLY BSTABLISBED THAT B'BRI BNERGY 
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PEJ.EASr. CAN ALWAYS B~ COllfAHED, PELIAMCE ~IIST BE PLACED I~ TRE 
OnE~-Er LIKPLIHOOD OF IDENTIFYING TH! FAnLT AIIO SHUTTING OOV" 
THE ~EACTOP. THf OnJf.CTIVE OF CU~P~~T SAFETY RESEAPCH IS TCl 
pnnVIOr. TVa INDEPENDENT "ECHANICAI SHIITOOIN SYSTE~S ACTrvUEO 
BY INOEPPNOEIIT SIGNALS. IIFANS ARE BP.IIIG OEveLOP~D FOR 
DFTECTION OF PII"L SUeASSE"BLY FATl'lRES THROUGH DELAYED 
NEIITOONS, fISSIOII P"ODUCTS, ACOUSTICS, AIID POSSIBLY THE SROC[I; 
or SIlBASSE ~BLY COLLA PSE. 

R F.CE~T nFVELOP"F.NfS IN FAST REACTOP ~III~TICS 
BIITLER, D. [1;. • "EIIELE', D. A. 

APGOlINF NATIOIIAL LABORATORY, ARGONIIE, ILLIIIOIS 
ANALYSIS OF THE SAFETY OP A FAST BRBEDER REACTOR REQUIRES 
CALCIlLATION OP THE TI~E DEPERDENT NBOTROII nnx A~O FISSION 
POVER DENSJrIES. IIETHODS FOR THESE CALCllLATIOIIS VHICH ARE 
REVIEWED APr THOSE BAS~D ON NEOTPOH DIFFUSION THEORY - POI~T 
KINETIC, AnIABATIC, COASI-STATIC, AND EXACT SOLUTIONS. THE 
"ETHODS AR E OSED IN DIGITAL CO~PIJTER PROGRA"S III CO"BIIIATIOH 
WITH T"OSE CALCULATICNS OF "ECHAIIICAL CHANGES, FLOID PLOW, AIID 
HEAT TPANSFER WHICH ARE REQUIPED P~R THE ANALYSIS OF STABILITY 
ANn ACCIDENTS. LI"ITATIONS OP CO"PUTER CAPABILITY REQUIRE THE 
OSP OF APPRnXIftATE "ETHOns WHERE APPLICABLB. CO"PAPISON OF 
RESULTS OBTAINED WITH EACH IIETHOD SHOWS THAT TH! QUASI-STATIC 
OR EXACT SOLOTION IS REQHIFEO TO OBTAIN ACCURATE VALUES FOR 
POVER GENERATION DURING SEVERE TRIIISIENTS. INCOBPORATING THBSE 
"OPE ACCIIRATE UTHODS INTO CO"PUTER PROGRIIIS WHICH INCLUDE 
EQUALLY ACCIIRATE CALCOLATIONS OF TH! THERftAL AND "PCHAUCAL 
EFFECTS WILL BE I"PORTANT IN DEYELOPIIIG COIIPOTER CODES POR 
ACCIDENT ANALYSIS. 

TORNADO CONSIDERATIONS POR NOCLEAR POIIER PLIRT STROCTURES 
DOAN, P. L. 

ONITED ENGINERPS A~D CONSTROCTORS, IKC., PHILADELPHIA, 
PPNNSYLVANIA 

DESCRIPTIONS Of THE CHARACTERISTICS OF TORNADOS ARE PRESENTED 
TIIAT APE BASED ON nOCO"E8TED INPORftATION. THE II0CLEAR PLANT 
LIFETI"E TOqNADO RISK IS ASSESSED, AND IIECHIHISTIC 
CALCULATIONAL TECHNIQOES IRE PDESENTED TO DETERIIINE THE ErPECTS 
ON PLANT STRUCTURES OF DYNA"IC IIIND PODCES, STATIC PRESSORE 
OIPPERRNTIALS, AND TORNAllO GENERATED "ISSILES. PARTICULlF 
ATTENTION IS GIVEN 1'0 THE EFPECTS OF THE DESIGN TORNADO ON TH! 
SPENT PUEL STORAGE POOL. POTENTIAL LOSS OF VATER BY 
ENTRAIN"EIIT, SUCTIOII, EVIPORATION, AND RADIAL PR!SSORB 
DIPFERENTIALS IS ASSESSED. ON THE BASIS OP HIGHLY CONSERVATIYE 
ASSU"PTIONS, IT IS SIIOWN TRAT THr. SPENT POEL STORIGE POOLS OP 
EUSTIIIG LIOHT WATER REACTORS ARE QUITE ADEQOAT!LY DBSIGNED TO 
ENSURE SAFE COIITUN~EHT OF FISSION PROOOCTS III THE nEWT TRP. 
DESIGN TORNADO OCCURS. 

THP THIRD RELIABILITY "EBTING AT RISO 
LEONARDIIII, L. 

EOROPEAN NOCLEAR ENERGY AGENCY, PARIS, FR1IC! 
AN INTERNATIONAL ME~TING ON RELIABILITY PROBLE~S RELITED TO TH! 
SAFETY OP THE IIECHANICAL COIIPONENTS lND SISTEIIS III NUCLEAR 
REACTORS VAS HELD IN DENMARK DURI~G SEPTE"BER 1969. 
TWENTY-EIGHT PAPERS WBRE PRESENTED BT REPRESENTATI'!S pROII NIl! 
conNTRIES. PELIABILITY EHGINEERIIG TECHNIQUES WERE DESCRIBED, 
AND THE NEED FOR FAILORE DATA COLLECTIOJ SYSTEIIS AND BAN[I;S WAS 
DISCUSSED. MUCH RE"AINS TO BE DONE VITH RBSPECT 1'0 APPLICATION 
OF TRE DATA. 

INTERNATIONAL CONGRFSS ON THE DIPFUSION OF FISSION PRODUCTS 
ROV, T. H.. D1VIS, R. J. 

OlK RIDGE "ATIONAL LABORITORY, OA~ RIDGB, TBNNESSEE 
AN INTERIIATIOIIL CONGRBSS Oil THE DIPFUSION OF FISSION PRODOCTS 
SPONSORED BY THE PRENCH SOCIETY POR RADIOPROTECTION VAS HELD AT 
SACLAY, FRANCE, NOV.4-6,1969. THE ft!ETIIG WAS ATTENDED BY 218 
DELEGATES REPRESENTING 16 COUIITRIES 1ND 3 INTERNATIONAL 
AGENCIES. PRESENTED WERE 30 PAPERS IND 4 SUMMARY REPORTS. THE 
SCOPE OF THE CONGRESS lAS SOPFICIENTLY BROAD THAT ESSENTI1LLY 
ILL PRISES OF PISSION PROOOCT RELEAS! AID TR1NSPORT WERE 
INCLODED. APPROXIMATELY TWO-THIRDS JP THE PAPBRS PRESEITEO iT 
THE CONGRBSS IBRE DBVOTBD TO FISSION PRODOCT RBLE1SE BIHlfIOR 
AND RBIIO'AL ONDEP WATER-COOLED AND G1S-COOLBD RBICTOR 
COIIDITIONS, TRB REftAIIIING PAPERS iER! ADDRBSSED 1'0 LHFBR 
[LIQOID IIBTIL COOLED PIST BREEDER RE1CTOR, C08DITIOIS. 

THE ORR EMBRGBNCY COOLING PAILORE 
BPLER, E. P. 

OA[I; RIDGE RATIONAL LABORATORY, OU RIDGE, TBWNESSB! 
THREE IDENTICAL UNITS THAT SOPPLY EHERGINCY POVBR FOR AFTERHBIT 
PROTBCTION OP THE au RIDGE RESEARCH RBACTOR PULED 
SIIIl/LTAHEOUSLY, AIID THB REACTOR lAS OPSRUBD WITHOUT B!ERGBIIC! 
POWRR rOR THE AFTERH!AT RSIIOVAL SYST!M POB 5 Rft BBPORE THE 
CONDITION WAS DISCOVERED. THE INCIDENT VAS ClOSED BY SE~E' 

COR"Ol MODE FAILORES OR ERBORS I. TRIEE IDENTICAL CHANIELS - A 
TOTAL OF 21 FAILORES. HID llY ONE OP THESE NOT HAPPERED, THB 
REACTOR WOULD NOT HAYE BEEN STARTED OP WITROUT THE AYAILABILITI 
OF BMERGBNCY COOLIIIG PRO" TRE THRBB INOPBRATI'B 0'11'5. THB 
REACTOR VAS JOT ENOANGBRED BECAOSB I DISS[IIILAR OlIT,OF LOW 
RELIABILITY WAS ACTIYATED. I' IS ~OTEWORTHY THAT THIS PROBL!R 
OCCORRED IN 1 PLANT WITH 11 OOTSTANDING SAFETY AID lfAILABILITI 
RECORD. 
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U.~. ATOKIC EN~RGY CO"KISSION, WASHINGTON, D. C. 
111 TIIP. SP~I"G or 1969, THE D.S. ATO~IC ENERGY CO/l/lISSIO~ 
OECIDED TO T A~E THE CASE POB NUCLEAR POIER DIRECTLY TO THE 
PUBLIC BY YAY OP Tllv TOWN HALL AND THE YILLAGE SQUARB, THE 
UNIV~R~ITY SYIIP05III", AND THE SPEAKER CIRCUIT. A PACTUAL 
AprnOACII IIA5 BEFH IISEPUL IN COUNTERING 'ISINFOFIIITIOH AND IN 
ALLAYING UNPOUNDED PEARS, BUT THE I~rTIAL OUTINGS ALSO 
DEKON~TRATEO THAT THE PACTS DO NOT ALWAYS SPEA~ FOR THEIISELVES 
BECAUS~ THEY ARF. HIGHLY CO'PLEX AND OCCASIONALLY CHALLBNGED BY 
SKALL SEGIIP,NTS OF THE SCIENTIFIC PRATER. ITT. IT HAS BEEN 
NECPS5AFT T~ TFANSLATE TECHNICAL JARGON liTO EVERYDAY LANGOAGE 
AND TO LEARN TO COKPETE 11TH THE SHOIIIAHSRIP 0' CRITICS. THE 
nnD ron ~IICLEAP ELECTFIC POWE~ IS INCREASINGLT RECOGNIZEO, 
DIIT NO SUBSTANTIAL ABATEKENT IN PUBLIC CONCERN FOR THE 
ENVIRO~~FMT IS IN SIGHT. LARGER SEG'BNTS or THE PUBLIC 
RECOGNJZP. TlllT THE SeLIITtOR TO THE ENVIRONKENTAL PROBLEII IS 
~EITHp.n TO TURN THP. CLOCK BAC~ NOR THE LIGHT SWITCH OPF, AND 
THEY ARE PR~PARED TO PAY A LITTLE ~ORB fOR A CLEIN 
P.NVIRO"ftEHT. 

TH" WATER REACTOR ~APBTY PROGRAII PLl! 
HRADDIIRN, H. P.. COOPER, C. H.. GILllnR!!:, C. E. 

IDHIO NnCLEAR CORPORATION, IDAHO PALLS, IDAHO 
A nSAEC REPORT DFSIGNATED IASH-llQ6 RAS BEEft ISSOED TO sEr 
PORTH A rOIlPREHF.NSIVE PLAN FOR USE BY THE DIVISIOI OP REACTOR 
Dp.VELnPIIEMT AND TECHNOLOGY IN ITS ADftINISTRATION OP 
WATER-REACTOR SAPETY PROGR1II lNO POR IMPORIIING TBE NUCLEAR 
INDlIsTPT CO~CER~ING THE SCOPE AND OBJECTI'ES OF THE SPECIFIC 
PROJECTS THAT COKPRISE THE PROGRAft. rHB REPORT COftPILBS AND 
CORRELATES THE pPOBLr~S AND INP~RKArION NEEDS OF REACTOR 
SAFETY AND ASSIGNS PRIORITIES TO THE VARIOnS PACETS OP THE 
OVERALL PROBLEK. TH!. VIEWS EXPRESSED, ALTHOUGH NOT HELD 
UNIYERSALLY THROUGHOnT THE INDOSTRY, DO GENERALLY REPRESENT A 
CO"S~~SOS DFTEPKINEO fRO~ COftllENTS SOLICITED PROII ALL KAJOR 
USP.RS OP SAFETY-RBLATED INPORIIATION, lND THE OOCoftENT 
TIlEPEFnRE FORIIS AN AGREED-OPON BlsIS oPON WHICH FOTURB 
CONSIDERATION AND DISCoSSION OF THE lATER-REACTOR SAfBTT 
~ROGRAK ClN HE POONDrD. IT IS P.XPECTED THAT THE PLAN WILL BE 
USED TO ASSURE THAT TilE RESODRCES AYAILABLE TO THE SAFETY 
PROGRAII ARE APPLIBD WHERE IIOST NEEDBD. 

CRTTERIA AIID RPQUIRE"ENTS FOR RDT PLANT PBOTECTIOft STSTEIIS 
WALKEr, C. S. 

TENNESSEE VALLEY AOTIlORTTT, KNOXVILLE, TBNlISSEE 
A SET Of' G EHERAL DES IGN CRITERIA A NO R EQOIREIIERTS POR REACTOR 
PROTBCTION SJSTRKs HAS BEEN ISSUED AS A TENTATI'E STAIDARD FOR 
APPLICATION TO REACTORS AND CRITICAL ASSEftBLIES ONDER THE 
JURISOICTIOH OP THE OSAEC DIVISION or REACTOR DEVELOPIIENT AftD 
TECHNOLOGT. THIS STANDARD, C 16-1T, INCLDDBS WITHlft ITS SCOPB 
ALL TPE ACTI'E DEVICES, SUCH AS INSTRUIIBNTS, ACToATORS, AftD 
fLECTPIC POWBR SUPPLIES, NECESSARY TO PBE'ENT U~ACCEPTABLB 
RELEASE OF RADIOACrIVB IIATERIALS OR DIACCEPTABLE PLANT DAft\GE. 
THIS STANDAPD APPLIES TO THE OVERALL BEHA'IOR OP THE 
PROTECTION SYSTfll. RATHER THAN TO THE DESIGft OF IMDIVIDOAL 
EQnIPIIENT ITEIIS. THE "AJOR SECTIONS ARE DESIGN BASIS, CRITERIA 
AND RRQIITRF.IIBNTS, AND QUALITY ASSURUCB. IIIPHASIs IS GHEN THI 
DESIGN BASIS SECTION, VHICH PRESCRIBES THE INT!RDISCIPLI~ART 
INFORKATION AND ANALYSES POR SPBCIFTING THE nECISSARY 
PROTECTIVE FUNCTIONS, TOGETHER 11TH THB STSTEII-RELIABILITT 
REQUIRE"ENTS. CRITERIA ARB THEN GIVER FOR PROVIDING DEPENSBS 
AGAINST VARIOUS ~INDS OP FAILURES AND POR ACCOBODlTING THE 
SYSTEIIS AND PROCEDORES REQUIRED TO OPERATB THI PLAIT lORIIALLY. 

LIIPBR SAPPTT I. PISSION PRODOCT BBHAVIOR IN SODION 
CASTLEIIA", A. V., JR. 
BROO~HAVEN NATIOlAL LlBOBATORT, oPTOl, L.I., NEI YORK 

THE POTENTIAL HAZARD PHESENTED BY TH! POSSIBILITY OF 
PISS ION-PRODUCT AND PLUTOftIOII TRAnSPORT FRO" LIQUID IIBT1L 
COOLED REACTORS INTO THE EN'IRON"E8T IS I NAJOR FACTOR 1ft 
REACTOR SITING, DESIGN. AND OPERATIO •• FORTUNATELY 
CONSIDERABLR INPOR"ATION ON THE BEHA'IOR OF FISSION PRODUCTS 
IN SODIUM SYSTEMS IS AVAILABLE VITH 'HICH TO ASSESS THIIR FAT I 
ONDER CONDITIONS LIKELT TO EXIST BOTH DOBING REACTOR OPBRlTION 
AND IN THE EVBNT OP AN lCCIDENT. IENOft liD KRYPTON ARE THE 
ONLY FISSION PRODUCTS THAT ~XEBT LARGE PARTIAL PRESSORBS lND 
APE TRR ONLY ONES LIKELT TO BE SIGNIfICANTLT RELBASED II THE 
ABSENCE OF EXTENSIVE SODIoII VAPORIZ1TIOI. ONDER IIERT 
CONDITIONS PISSION-PRODDCT IODINB RElCTS 11TH SODrOIl AftD. 
EXCEPT POSSIBLY AT HIGH COHCENTRATIOJS IITHIN Til! SODIoII 
THEBIIAL BOND OF l !'OEL ELBNENT, IILL PBOBIBLY BI RErAIIIID II 
THE LIQOID SODIOII. THII AL~lLlftE IIETILS 'ILL DISTRIBoTB BttWBEft 
THE COOLANT 110 THB SORI'ICES BXPOSED TO SODIOII. ILTHOOGH LARGE 
FRACTIONS WILL VAPORIZE IN TBE BVBlr OF SIGNIPICINT 500108 
VAPORIZATION. AIALYSIS OP TRB BBRA'IOR OF BARIOR lND STRONTIUB 
REQoIRES FORTHER STIIDT, HOIEVBR, IT IS KIIOIII TH1T THEIR 
VOLATILITY IS LOW. AHD THEY WILL PROBABLY INTERICT 11TH THE 
OXYGEN DISSOLVED IN REACTOR-GRADE SODIDN 110 DEPOSIT ON Tft! 
PRIIIART-SYSTEN PIPING. CALCoL1TIORAL RITHODS IRE lV1ILlBLE rOR 
PREDICTING TBE IIUIIIun EITBN'f OP VAPORIZ1TION OF CS, RII. SR. I 
(AS NAIl, BA, TE, AND SB IS 1 1'0NCTIOft OF SODI08 'lPORIZATIOI. 
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RADIOACTIVE V ASTE DISPOSAL BY HYDRAOLIC rRlCTOR ING 
DE LAGONA, V. 

OAK RIDGE NATJORAL LABOJ!UORI, OAK RIDG E, TE"IIESSE! 
THE PETROLEn~ rHDlJSTRY HAS DEVELOPED, LIBGELY SIIICE VORLD WAR 
II, THE TECHNIQlJ! OF HYDRAOLIC FRACrORING TO INCREASE OIL 
RECOVRRI rHAT IS TODAI ALnOST UNIVERSALLY OSED til RESBBJOIR 
POCKS OF LOW PEP"EADILITY. SINGLE INJECTIONS OF 100,000 GAL OF 
OIL CONTArNING 250,000 LB OF SAND ARE NOT UNOSOAL. nUCH THE 
SA"F. P.QRIP'ENT AND PROCEDURE "AY BE OSED FOR WAST! DISPOSAL, 
ALTHOUGH THERE ABE CERTAIN SIGHIFICAIIT DIFFBRENCES. THB 
DISPOSAL WELL AT OAK RIDGE VAS DRILLED AND CASED TO A DEPTH OF 
1000 PT IN SHALE BY USING STANDARD OIL-FIELD nETHODS. THE 
CASING IS SLOTTFD NEAR THE BOTTO", AID FOR VASTB DISPOSAL A 
SELF-HARDENING "I1T[IRE OF VASTE, PORTLAID CE"BIIT, AND CLAY IS 
PU"PED DOVN ONDER HIGH PRESSURF TO FOR" A WIDESPREAD, THIll, 
HORIZONTAL FRACTURE IN THB SHALE III WHICH THB IASTE SETS OP 
SOLID. AFTER FOOR INJECTIONS INTO THE SAnE SLOT, TOTALIIIG 
ROUGHLY 500,000 GAL, THB BOTTon OF THE WELL I!l PLUGGED UD A 
NEil SLOT CUT SO" E 10 I"T HIGHBR UP THE IELL. PROBLI'!ns TRAT HAD 
TO BB SOLVED AT OAK RIDGB TO nAKB POSSIBLB THE OPERATIONAL 
DISPOSAL OF "EDIOII-LEVEL RADIOACTI'E VASTE WERE (1) 
DETFoR"INIIIG THE GEO"ETRY OF THE FRACTURES FORIIED IN THE SHALE, 
(2) ESTABl.ISHUG THE PORno LA FOR A SATISFACTORY 
lIASTE-CE"RIIT-CLAI nn, (3) DESIGUII3 AIID COIISTRUCTING THP. 
SURFACE PLAHT, AIID (Q) FORnOLATING "ETHODS or IIORITORIIG l'HE 
OPERATION. 

BEA" SAFETY CORSIDERA~IONS AT THE STARPORD LINBAR ICCELERATOR C!ITER 
JENKINS, T. ". 

STANFORD LIIIEAR ACCELERATOB CENTER, PALO ALTO, CILIFORIIIA 
THE HFoALTH PHYSICS OEPARTIIBIIT AT TBE STAIPORD L!IEAR 
ACCELERATOR CENTER (SUC) ACTIVELY PARTICIPATES IIITH THE 
RESEARCH AREA DEPART"ENT IN PROBLE"S RELATBD TO SAFE BEAn 
TRANSPORT AIIO SHIELDING. THE RESULT OF SOCH PLlIIlIING UD DESIGII 
IS SET FORTN IN AN OPERATIOIIAL DOCU"ERT KIOW! AS THE BEA" 
AUTHORIzaTIOR SHEET, IHICH, ALONG 11TH TftB BADIITION RULE BOOK, 
PROYIDES THE GUIDELINES THROUGH IRICH TRE ACCELERATOR, BEAn 
SVITCHYARD, IND RESEARCH lREA ARE OPERlTED SArELY. PLAIIIRG lllD 
OPERATtOIlAT. PHASES OF RADIATION PRorBCTIOI IT SLAC INCLUDE (1) 
PRIRAR! n1'!CTRON- AND POSITRON-BBAft COIIT1UIBNT, (2) COIITROt OF 
DANGBROOS SECONDARY-BEAn ABEAS lRD ARY THAT IRE POTEIITIALLY 
DANGEROUS, (3) RADIATION AND SHIELDING CALCOLlTIONS, (') BEAll 
CHECK-OUT PROCED01IES AIID nEASDREnEllrs, AIID (5) ROOTINB 
"ONITORING. SBVERAL CLASSIC BlAnPLES ILLUSTRATE THE IHGEIIOITf 
REQUIRED TO SATISFY TBE SAFETY CRITERIA ESTABLISHRD AT SLAC, 
AND THE INFOR"ATION PRESEITBD S80lJLD BB OF PARTICULAR I!TEREST 
TO TUOSE VHO ARE PLARRIIG WBW ACCELERATORS. 

A SYSTE"S APPROACH TO NOCLIAB PLAIIT SAFBTY 
SNEDE~ER, J. T. 

GENERAL BLECTRIC CO~PANI, SAl JOSE, CALIFORIIA 
THE CO~PL~XITY AIID ADVARCED TECHIOLOGY OF TODAY'S IIDCLEIR 
PLANTS WARRAIT A HEI LOO~ AT II0CLE1R PL1IT SArETY. THB 
RVALOATIOII TBCHNIQDE AD'AICED IS BAS!D 011 D!rIIIII~ THE E'EIITS 
FOR WHICH A IDCLEAR PLANT nOST BE DESIG.ED A.D THEil SPECIrYIIG 
THE ONACCEPTABLE CONSBQOBICES OF TROSE E'EIITS. IT IS THEil 
POSSIBLB TO SYSTE"ATICALLI IIIALYZB THE PLAIIT TO IDENTIFY THE 
ACTIONS, STSTEns, AND COIPORENTS BSSEITIAL TO ACCOn"ODITIIIG THE 
SPECIFIED EVENTS SO THAT O.ACCEPTABLE RBSOLTS ARE ROT 
OBTAINED. THE ACTIONS, STSTB"S, AIID CO"POIIEITS IDEIITIFIFD AS 
ESSENTIAL "OSf THEil BE DBSIGIIED AID OPER1TBD II SOCH A WAY TIAT 
SPECIFIED STAIDARDS OF REDOIDAftCY AND QU1LITY ARE IAIITII11ED. 
IN THIS VAY PLANT DESIGI 1110 OPERITION RBFLECT 1 conPREHBISIYE 
AND CONSISTE.f BILANCE lITH RESPBCT TO IOCLE1R SIFETY. 

EQUATION or STATE FOR FAST REACTOB SAFBTY STODIES I. THBORETIC1L RELATIOIS 
!lILLER, D. 

ARGOIINE NATIONAL LABORATOBY, ARGOIIE, ILLIJOIS 
THE EQUATIO" OF STUE IS I"POBTlRT II FAST RE1CTOR SAFETf 
STUDIBS BBCAOSE IT COUPLES THE RIT! OF BIERGY DE~OSITIOI 11TH 
THE DBFOR"ATIONS lIID DUAGE THAT CAN B! PRODOCBD III AI 
ACCIDBIIT. THIS FIRST PART OP A TVO-P1RT IE'IEW DISCOSSBS THE 
APPLICATION OF THE EQUATIOII OP STATE TO RBaCTOR PBOBLB"S allD 
INDICATES I"PORTAHT PBOPBBTIBS AIID PROCBSSES, AtOIlG 11TH 
LI!lITATIONS OR THEIR APPLICABILITY. THE EQ01TIOI OP STITE IS A 
COftPLEI EIITITY, 11TH BOTH THER"lL 110 MBCR1NIC1L DEPBIDEIICIES. 
BEClUSE OF THE VIDE R1IIGE OF COIIDITIOIS THAT RIGHT BE 
IIPORTAIT II lCCIDBIT AN1LYSES, COISID!RITIOI BOST BE GI'EI TO 
A VIDE YARIATION OF PROPEBTIBS. nAT!RIILS OP PRIBCIPAL IITBRBST 
ARE THE FDEL AID PERTILB BATBRIILS (RETILLIC OR CERAMIC), 
CLADDIRG AND STROCTORAL "lTBRIALS (G!IIBRALLY IRO. ALLOYS). AID 
THE SO DID" COOLAIIT, EACH BAS SPECI1L CHIR1CTERISTICS. ILTHOUGH 
EXPERI"EITAL DaTI IRE nAILABLE POI IllY or THII5E RATEIIlLS, 
THEORY UD EIIPIRICIS" "OST HE OSED TO BITBID 1110 APPLY 'I'IIE 
DATI. P1RT 2 OF TRIS RE'IBI, SCREDOLED FOI All BlBLY ISSOE or 
IIUCLBIB SAFBTI, IILL !"PB1SIZE 50"1 IIBTBODS or RBASOR!IIBIIT IT 
EXTRE"E COIIDITIOIS, IJCLODIIG T8! POSSIBLE OSB OF RE1CTORS, liD 
THE STATUS OF ~1I0ILEDGB lBOOT SPECII'IC BUCTOR IIlTBRIILS. 
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FIFTH GRR"AM SYftPOSIUft ON PROGRESS IN SAPETY RVALUATIOR OF NUCLEAR POWPR PLART5 
NEPHFW, ~. A. 

OAY RIDGE NATI0RAL LABORATORY, OA~ RIDGE, TBNNESSEE 
THY. FIFTH GEBftAN SY"P05IOft OR PROGRESS IN THE nEYEtOP"ENT OP 
NEW ftETHODS FOR SAPETY ANALYSIS OF NUCLEAR POVBR PLANTS MAS 
SPONSORED BY THE INS1ITUTE FOR REACTOR SAFETY AND VAS HBLD IR 
HA"BOPG, G~RftANY, OCT. 27-28, 1~69. TEN PAPERS VERE PRESENTED 
IN THRV,Y. DIFFERENT SESSIONS, AND '"PtE TI"B WAS PROVIDED FOR 
DETAILED DISCUSSION OF THR TOPICS. COVERED ANn EXTBNSIVELY 
DISCUSSED WERE THE RELIABILITY ANALYSES OF CO"PONENTS AND 
SY5TE"S, AS IELL AS THE ACQUISITION AHD USE OF FAILURE DATA, IN 
THE DESIGN OF BEACTOR PLANTS. IT lAS GENERALLY CONCLUDBD THAT 
EXISTING PAILORE DATA ARE INADEQUATE POR ABSOLOTE RIS~ 
ASSESS"ENTS BUT C1N eE VERY USEFOL FOB I"PBOVIKG PLAIT 
AVAILABILITY AND CO"PAflIHG THE CONSEQUENCES OF ACCIDENTS. 
ACCORDINGLY, COLLECTION or FAILORE DITA SHOOLD BE ENCOURA~ED, 
BUT THE USE OF THESE DATA IN RELIABILITY lNALYSES CANNOT 80V 
REPLACE THPo "AXI"U" CREDIBLE ACCIDENT CONCEPT AS A BASIS FOR 
SAI'ETY ASSESS"!NT. 

INSTRU"ENTATTON rOR "ONITORING THE HYPOTHETICAL LOSS-OF-COOLANT ACCIDENT IN LARGE LIGHT lATER POVER 
REACTOPS 

flOBINSON, T. G.. DUGGINS, B. C. 
OA~ RIDGP. NAfIONAL LABORATORY, OAK RIDGE, TENRESSF.E 

VAllIOOS P.Nr.UEERED SAl'ETY FEATURES UAIL1BLE IN NUCLEAR FUELED 
CO""£RCIAL rOIER STATIONS WOULD BF CALLBD DP6N TO COPE WITH THE 
CONSEQOENCES OF A LOSS-01'-COOLA8T ACCIDENT. THRSE SAFETY 
FEATORPS ARE PROVIDeD VITH INSTRU"B8TS TO INITIATE OPEBATION 
AND TO "ONITOR CONTINOED OPERATION. IRER THE SAFETY FEATURES 
WErf CALLED UPON, TH~ PURT OPERATOR WOOLD NEED INI'OR"ATIOR 
REGARDTNG BOTR THE OPERATION OF THESE E"BRGENCY SYSTE"S UO 
p.QnIP~'lNT AND THE CONTINUING SOCCr-SS OF THEIR "ISSION. A BRIEF 
STODY VAS CONDUCTBD TO DETER"INE THE TIPBS AND BITENT 01' 
INSTRU"ENTATION AVAILABLE IN THE DESIGNS or REPRESERTlTIYE 
NUCLEAR POWER PLANTS OF THE LATIST GENBRATION POR "ONITORING 
TilE conflSE or A LOSS-OP-COOLANT lCCI DENT. TH E FOOR PLAITS 
SURVEYED APPEARED TO HAVE ADEQUATE AND sorFICIENT 
INSTRU"ENTArION FOR "ONITORING THE OPERATION OF THE EQUIPft!NT 
IN THE ENGINEERED SAPETY SYSTEM rOR THE CASE OF A SUCCESSFOLLY 
CONTAII/ED LOSS-OF-COOl.ANT ACCIDE"T, HOIIEVER, INSTRUftBRTS rOR 
DIRECTLY n ETECT! ftG U NEXP ECTED DA"AGE TO THE REACTOR CORE APPE AR 
TO BE LACKUG. 

SY"POSIO" ON "EDleIL RADIONUCLIDES - RADIATION DOS! AND EFFECTS 
CLOOTIER, R. J. 

OU RIDGE ASSOCIATBD UNIVERSITIBS, OAK BIDGE, TENNESSEE 
THE DIVISION OF BIOLOGY AND ~BDICINE ~F TH! O. S. lTO"IC EftERGY 
CO ""I 55 ION AND THB ENVIRON"ENTAL CONTROL ADRINISTRATION OF THZ 
U.S. PUBLIC HEAlTH SERVICB IERE TIIB SPONSORS OF THP. SY~POSIO" 
ON "EDICAL RADIOHOCLIDES - RADIATION DOSB IND EFFBCTS, HELD I R 
Ol~ RIDGE, TENN., DFC. 8-11, 1969. THIS SY"POSIO" VAS ORE OF A 
SERIES 01 "EDICAL OSES OF RADIOROCLIDES CONDOCTED BY TH! 
ftEDICAL DIVISION OF THE OA~ RIDGE ASSOCIATED UNIYBRSITIES. THE 
TOPICS OF THB 32 INV ITED PAPERS "A Y BE GROUP ED INTO THRZ£ 
GENERAL CATEGORIES - (1) ftATHE"ATICS POR CALCULITING RADIATION 
DOSE TO A PATIBNT FRO" IITBRRALLY AD"IIISTBRED 8ADIONOCLIDES, 
(2) DISTRIBOTION AND RETEBTIOR OF RADIONOCLIDES II PATIENTS, 

AND (3) BIOLOGIC BHEeTS OF R1DIONUCLIDBS. 

LBU~E"IA AND THYROID CARCIRO"A - A COMPARISON OF TBE L1TE 80RTILITY RIS~S FRO" REA:TOR ACCIDE"TS 
OTWAY, H. J. + EPD"A"N, R. C. 

LOS ALA"OS SCIEITIFIC LABORATORY, LOS ALAROS. NEI "EXICO - UCLA, 
LOS AIIGELES, CALIFORNIA 

THE LITERATU8E RBGARDIIG THE LATE SONATIC EFFECTS OF IONIZING 
RADIATION illS REVIEI!D AIID ESTI",TES VERE U DE or THE 
ftORTALITY RIS~ rOR LEO~E~IA AND THYROID CIRCINORI 8ASED OR 1 
LINEAR THEORY OF CARCINOGENESIS. THE BSTlftATES IERE ORE DEATH 
PER ftILLION PERSOIIS PER RAD OF IODlNE-131 TRYROID IaRADIATIOI 
AND 30 DEATRS PER ~ILLIOR PERSONS PER RAD rRO~ LEOKEUA DUB TO 
WIIOLE-BODY IRRADUTION. THESE ROftBERS iRE IPPLIED TO THE 
DOSE-DISTANCE RBLATIONS FOR HYPOTHETICAL DESIGlI lCCIDERTS 
CALCULATED FOR PRESSURIZED-IATEB AND FIST BREEDER REACTORS. IT 
IS CONCLODED THAT FOR THESE POSTOLATED ACCIDENTS AND R1!ACTOR 
TYPES THE toIG-TER" RIS~ OF DEATH FRO" LBO~E"lA "AY BE 
CO"PARABLE TO OR GREATBR THAN THAT rRO" THYROID CARCIROftA. 

REPORT OR SEftTN1R or TRIGA OWNBRS 
~Rl~ER, P. 

O.S. DEPART"ENT OF THE INTERIOR, DENVER, COLORADO 
A SEftI"AR or TRIGA RESE1RCH-REACTOR 0 •• Z8S VIS BELD IN DEIY!R, 
COLO., IN FEBROARY 1970. SOftE OF THI BEBA.~S, OPINIONS, AWD 
INFOR"ATIOW FRa" ~HE SESSIORS ARB ISSERBLED AND PUBLISHED IR 
THIS ARTICLE ONDER THE FOLLOWING HEADIIGS - REACTOR PONDIRG, 
TECHNICAL SPECIFICATIONS AID REACTOR LICZISIlIG, TRIGI FUEL 
!LEftENTS, TRIGA REACTOR DESIGN I"PROY!!BITS, TRIGA EXPBBIEICBS, 
HEALTH-PHYSICS CORSIDER1TIOHS. lHD 'RIG1S liD DS1EC CO"PLIABCB. 

RADIATIOR STANDARDS AND PUBLIC HBALTH 
EISEN BUD, ". 

NEW YOR~ ORIY!RSITY !BDICAL CENTER, NEW YOR~, NEV YORK 
THE RADI1TIOR SAFETY RECORD OF TH! lEC BAS BEBW GOOD, BOT 
CH1NGES IN TH! PRBSENT REGULATORY sysrSft lR! NEIDED TO 
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RFCONCILf DIFFEPENCP.S 8FTIEE" rUBLIC ATTITnDES AN~ TRE 
AEC. AEC PEGULATIONS ABE BASED ON rHE RECO~~ENIlATIONS OF 
THE ICRP A.O TilE NCR~ AND THE 5TANDARDS CONTAIN EXTENSJVE 
RUILT-TN CONSERVATIS". ROWEVER, TilE EnPHASIS ON Til! ~AXI~un 
PfR~ISSIBLE CONCENTRATIORS OF RADIONOCLIDES IN AIR ARD 
DRINKING lATER SHOULD BE CHANGED TO SPRCIFY THE IIAHIIUII 
PERIIISSIBLE DAILT INTAKf FRon ALL S~URCES TO TAKE INTO 
COI1SIIlRRATION 1111 LTIPLE SOURCES AND RCOLOGICAL PACTOPS. 
FIIRTREn, THE DU A L RR SPONSIBILITY 0' Til E AEC FOR TRP. 
DEvPLopnRNT OF "nCLE AR POM ER AND THE PROTECTION OF TRE 
pnBLIC HAS CORTRIBnTFD TO LACK OF PUBLIC CORFIIlENCE I~ 
THE APC ~C:CORDINGLY IT IS RECOII~ENIlED THAT RESPONSIBILIrIYS 
~OR SRTTING RAIlIATlnN LI~ITS BE SHIfTED TO ANOTHEP AGENCY 
OP THR FEDERAL >OVERN~ENT. THY SAllE lGENCY, IN COOPERATIOR 
MITH THI' STATES, SIIOULD ASSU~E RESPONSIBILITY FOP 
!NVIRON~ENTAL ~ONITORING IN THE 'ICINITY OF AEC-LICENSED 
FACILITIES. 

OFFSHORE STTTNr. OF NUCL!AR ENERGY STATIONS 
A~ID eRSOR, T. D. 

OAK RIDGE NATIONAL LABORATORY, OAK RID3E, TENIESSEE 
QUE~TIONS I~VOLVING ENVIRONIIENTAL QUALITY, PRIORITY OF LARD 
USE5, AND PIIBLIC SAPETT HAVE CREATED AND WILL COHTINUE TO 
CPRAT! DIFFICULTIES IN I'InDING ACCEPTABLE SITES FOR NUCLEAR 
POWER PLANTS. INTEREST IS INCREASING IN OFFSHORE STATIONS 
AS ONE SOLUTION TO THE SITING PROBLEII. IRVESTIGATIORS OF 
OFFSHORE STATIONS IIAVE INCLUDED BOTR lRTIFICIAL ISLA"DS AND 
Fl.C'ATING PLATI'OR~S AND HAVE TOUCHED 01 ENtIRONnBNTU EFFI:CTS, 
ECONO~ICS, AND SAF?TY. INDICATIONS ARE TRAT IIANY OF THE 
PROOLEns A S!:OCIA TED WITH SITING NUCL EAR POIIER PUITS COULD 
OF ALLI'VIATED BY OFFSIIORB STATIONS. THE FLOATING-STATION 
CONCEPT, IN PARTICULAR, SE!"S TO HAV! SIG.IFICANT POTENTIAL 
FOR THE FUTURE. BEFORE THIS POTENTIAL ClI BE REALIZI!D, 
1I0WSiER, CONSIDEPABLE DEVELOPII!NT OF THE CORCEPT IIILL BE 
NEEDED. 

PLunE RISI: - A RECPNT CRITICAL REVIEII 
BRIGGS, G. A. 

NATIONAL OCBANIC ANIl ATIIOSPHERIC AIlIIINISTRATION, OA~ RIDGE 
TE~N ES5l'!1' 

CO~PARTSONS OF A LARGE NU~8ER OF PLUME-RISE OBSERYATIONS AND 
FOR~OLAS INDICATFD THAT A RELATIVELY SIIIPLE "ODEL PROVIDED 
THE 81:5T PRI'DICTIONS OF PLUIIE RISE IN A VARIETY 01' 
"ETl'!OROLOGICAL CONDITIONS. THE ROOEL PREDICTS THAT IIEAR THE 
STACK THE RISB OF A HOT, BOOYANT PLUIIE IS PROPORTIONAL TO 
TOE RECIPROCAL OF THF IITWD SPEED, TO TRB ON~-THIRD POWER OF 
THE REAT E~ISSION, AND TO THE TWO-THIRDS POWER OF TH! 
DISTANCE DOIIRILIND. THIS' 2/3 LAI' Jp RIS! fITS TRE BULl( 
Of PUBLISHED OBSERVATIONS. DEPEIDENCB OR DISTAICE DOIN~IND 
GRADUALLY DIIIINISHES IN REUTRAL IT'JSPHERIC CONDITIORS 
BEYOND THE DISTANCE RELATED TO THE HEAT ENISSION AND THE 
STAC~ HEIGHT. IN STABLE CONDITIONS, RATH!R ABRUPT LEVELIIG 
Of PLU"ES OCCURS AT A DISTANCE OEPENDBNT OR THE lIND SPEBD 
AND TR~ ATIIOSPHFRIC VERTICAL TE~PE~ATURE GRADIERT. THE IIODEL 
MAS ALSO APPLIED TO THE PREDICTION OF WRETHER A HOT PLU~E 
WILL PBNETRATE AN EI.EVATED INfF.RSIOR AND lAS POUND TO AGREE 
WITH OBSERVATIONS. 

ECOLOGICAL CONSIDERATIONS IN SITING NUCLEAR POIER PLlNTS - THE LOllG TER~ BIOTI: P:I"FECTS PROBLEII 
AUERBACR, S. r. 

OAK RIDGE RATIONAL LABORATORY, OAK RIDGE, TBNIESSEE 
ONB or THE CURRENT CONCERNS O'ER THE INCRBASING INSTALLATION 
OF NOCLEAR POIER STATION IS THE POTERTIlL IIIPACT OF RADIOACTIVE 
IIASTE RELEASES ON LOCAL ECOSYSTERS. IN PARTICULAR, THE 
QUESTIOn RAS BEEN HAISED IIRETRER WAST! RELEASES AT ~AIUun 
PER~ISSIBLE CONCENTRATIOR (npCI LEVELS IIOULD CADS! ECOLOGICAL 
PROBLE"S DUP TO THE RAOIOACTIYIry. HYPOTHBTICAL ANNOAL 
SUB"ERSIOR DOSE RATES FRO" IATBR ASSURED TO BB IIlINTUNED 
AT THE OCCUPATIONAL ~PC I 1/30 InE CALCULATED pOR ORGARIS~S 
LHI NG CORTINOOUSLY IN T(iISE IATERS. THESE HYPOTHETICAL 
DOSES ARE OSED AS A BASIS FOR COIIPARISOIS IN A 'lRIETY 01' 
ECOLOGICAL STUDIES OF LOI DOSES OF IOIIZIRG RADIATION AND lRI 
ANALYZFD AND EVALUATED IN TERIIS OF DETECTABILITY OF 
BIOLOGICAl. EFFECTS AT "PC LEVELS. PRESENT I(NOIILBDGE BASED 
ON TRESE AND SI~ILAR STUDIES OF THE ECOLO~ICAL EpPECTS 01' 
LOW-LEVEL CHRONIC DOSES, SDCH AS COULD RESULT FROII ROUTIRE 
REACTOR RELE1SES UNDER CURRERT STANDARDS, GUIDELIRES, AND 
OPERATIONAL EXPERIENCB, IRDICATES THAT ANY POSSIBLB 
BIOLOGICAL FFPECTS WOULD BE UNDETECTA8LE. ALTROOGR THE 
DATA IN SUPPORT OF TRIS CONTBNTION ARB LI"IT!D, THEY 
CONSISTEKTLY POINT TO THIS CONCLUSIOR. 

FUEL "ELTPOIR AT ST. LAORRRT I 
CORBETT, B. L. 

OAK RIDGH NirIO.lL LABORATORY, OA~ RIDGE, TIIIESSEI 
THE ST. LlnPEWT I PLANT, ELBCTRICIT! DB pRAIC'S lB. 500-111(11 
GAS-COOLED NOCLEAR GINERATING FACILITY, SOFpRRBD A POlL 
IIELTDOWR ON OCT. 11, 1969. DURIHG 1 ROOTINE REPUSLIWG 
OPERATIO", GR1PHITE ABSORBERS, IICLODING A GRAPHITE FLOI 
RESTRICTOR, IBRE "ISTA~ENLY LOADBD AT THE TOP OF 1 
FUEL !LE"ENT CRAIIBL. THB COOLANT-PLOW RBDOCTION DAIIAGBD 
6 OF THE 10 FOEL BLEMENTS IN THIS CHl"HIL, AND THIRE 11S 
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SO~E F.VTDRNCE TIIAT liP TO 10 KG OF "UNIO~ (EQUIYAI.ENT TO 
CO~PLETF. PUPI. ET. E~>:~T) CO~ PLETELY ~ELTED. SUOSEQOENT 
CLP.AII~P ANQ PLA NT 'ODIrICATIONS VE~R EIPECTF.D TO RFQUIBE 
A~OU~ 1 YE~n OF REACTOR DOWNTI~E. 

Til- IAEA-AEC SY~P09IU' r~ ENVIRON"F.HTAL ASPECTS OP NOCLEAR POWER 
~TPfORI), F. A., JR. 

AlP "ESOIIP('PS AT"OSpnE~ IC T!1FBOLP.NCf UD DIPP09ION LA 00 RA TOFT , OAK 
RIDGE, TEHNESSPE 

A SY'POSIO' ON PNVIRotl"ENTAL ASPECTS Of HOCLEAF POVER STATIONS 
WAS HPoLO IN REV YORK CITY, AUG.l0-1Q,1910. THE PRINCIPAL TOPICS 
COIlSIn~PEO ~ERE NOCLEAR POWER AS A~ ENERGY SOORCE, STANDARDS 
POP THE CONTROL OF F.FFLUENTS, EFFLORNT CONTROL AND ~ONITORING, 
CO~SIDH"ATIONS APFECTI~G STBA~ POVER-STATIO~ SITE SPLECTION, 
AIIO BENEfIT VS. RISK ASSESS"ENT. 

AN APPF~CIATIn~ OF fAST PEACTOR SAPETY-1970 
PISS"USSP.N, N. C. 

KASSACnnSfTTS INSTITUTE OP TECHNOLOGY, CA"BRIDG~, "ASSACHUSETT~ 
TillS U~AEA PEPORT CONCISELY SU~"ARIZES CORRENT TIlINKING IN THE 
II"ITP." n~GOO" WITH REGARD TO FAST R BACTOR SAPETY -
SPECIF'CALLY, SODIO"-COOLEO FAST REACTOR SAFETY. rHE PRINCIPAL 
poppns- OP THE P!POFT IS STATED, AS rOLLOWS, OY P. R. PARRER IN 
THP. PorEWORD - IT rs I"PORTANT FOR ALL COUNTRIES TnAT FAST 
9HCTors SII~ULD BE SAfE AftO THAT SAFETY SROOLD Nor BE A ~ATTER 
OF CO""£RCIAL BARGAINING. THE I"~EDTATE MEBD NOV IS TO DEVELOP 
A CO""nN INSIGHT INTO THE TECHNICAL UNCERTAINTIES nF PAST 
REACTORS, FPO" wnIcn "AY EVOLVE A 5AFETY PAIL050PHT WHICH CAN 
BF "EA~INGfIJLLY PurSUED BY ALL COONrRI~S. THERE IS STILL R~ED 
fOP "OPF. WOPK AND IN THE BELIEF THAT PROBLE"S OF ALL UJOR 
SYSTP"5 REQOIPE INTER~ATIONAL RBCOG~ITIOK AKD JOINT EFrORT IN 
~HP.IR SOLUTION, THI5 COftPENDIU" 15 OFFERED IN THB IIOPE TnA'" TAE 
CO""ENT AND CPITICISM IT "IGHT Evon COULD LEAD TO A SECORD 
IMPPOVRD VERSION VITH CONTRIBUTIONS FRO" OTHER lATIONS. 

RE5TrICTRn PFLfASP or PI.UTONIIJ~ I. OBSEUATIORAL DATA 
HUN':", n. c. 

DOV CHEMICAL COftPANT, GOLDEN, COLORADO 
A STUDY WAS "AOP. OF THY. roSSIBI.E HAZARD OOTSIDB AN ENCLOSORP. 
OUR Tn r~CIDENTAL RELEASE PRO" THE ENCLOSORE POLLOWING THB 
UNCONTROLLED PELEASP. or PLUTONI"" WITHIN rAE ENCLOSURB BY 
RP.VIBWING TilE PXISTING OBSERVATIONAL DATA ON SUCH RBSTRICTeD 
PLUTONTlJ" RE LEAS ES. eBSERV ATIONS BASED ON BOTH ACCIDBNT 
EXPERIPHCP. AND EXPERI~ENTS DESIGNED TO STnDY TRE RESTRICTP.D 
RELP.A5P, IIERE CONSIDERED. TRE CONCLUSION BASBD OR TnE 
OBSERVATIONAL DATA IS THAT RESTRICTED RELEASE IS ONLI~ELY TO 
LEAD TO DANGEROUS FRlE RKI.EASE OF A PLOTONIO" AZROSOL. A 
RE~AP~ABLP EXA~PLE OF THIS WAS THE FIRE AT rn! ROC~Y rLATS 
PLANT ON "AY 11,1969. ONLY A "INUTE A~OONT OP THE PLOTONIU" 
INVOLVED IN THE PIPE P.SCAPED FRO~ THE BUILDING IN WHICH TAE 
PIRE OCCURRED, AND NO PLUTONI"" WAS DETECTED BEYOND THE PLANT 
BOUNDARII!S. 

PI59ION PRODUCT DETECTICN SYSTE"S IN HIGA TE"PERATURe GAS-COOLED REACTORS 
BARKAN", C. D. 

OAK RIDGE NATIONAL LABORATORY, OAK RIDGE, TENNESSEE 
AN APPLICATIONS STUDY IS ftAD! OF RADIATIO. ftEASORING 
INSTPn"ENT5 AND STSTl"S THAT "IGRT BE SUITABLE FOR DBfELOP"BNT 
A5 ftONITOR~ OF THE FISSION PRODUCT ACTIVITY OF THE PRI"ARY 
GAS-COOLANT STREA" IN RIGH TEftPBRATOBE GAS-COOLBD REACTORS. 
PARTICIlLAR ATTF-NTION IS GIVEN TO THE PLATBOOT U LOOP 
COftPON~NTS. PRI"ARILT TRB AEAT EXCHANGERS. TH! D!r~CTORS 
PBvrEW~D ARF IONIZATION CHAMBERS, BETA AlB GA""A SPECTRO"ETERS, 
CnAFGED-WIRE PRECIPITATORS, CEREno, DETECTORS, FILTERS, 
DIFFaSTON TOBES, THER"AL-GRADIEHT TOBES, DEPOSITION TOBES, AND 
I"PACTnRS. THE PRINCIPLB or OPERATION OP EACH IN A SISTB" IS 
DESCRIBE'), AND THIl ADVANTAGES AND DISADVUTAGES IN APPLICATION 
TO THE PRJBLIl" ARE EVALOATED. ON THE BASIS OF LINER PENETRATION 
REQIIIREftBNTS, GAS STREAft SA"PLIIG TECHNIQOES, CONCIIRREICY i)p 
READonT, AND THE cnlRACTERISTIC ftERITS or TRE INDIVIDOAL 
SYSTE"!;, IT APPEARS THAT THE DEPOSITION TOBE AND GA"RA 
SPECTRO"ETEP SYSTE"S CAN BB FORTHER DB'ELOPED IS CO"PETBNT 
PLATEOUT "ONITORS POR HIGH TB~PERATOBE GAS LOOPS IN 10CLEAR 
REACTOP SERVICE. 

TAP. ELEVENTH AEC AIR CLEANING CONFERENCE 
"OEI.LER, D. V. 

HABVARD UNIVERSITY, BOSTON, ftASSACRcrSETTS 
TnE ELEVENTA AEC AIF-CLEANING CONFBRENCE WAS RELD 
AUG. 31-SEPT. 3,1910, IN RICHLAND, WASH. THE SOBJBCTS DISCUSSED 
WERr (1) SODIO" ABROSOLS FRO" LIQOID "BTAL-COOLED FAST BREEDER 
REACTORS (2) WATER-REACTOR FISSION PRODUCT R!LI!IS! !STI"ATIOIIS 
(3) RE"OYA LAND BEnA VlOR OF FISSION PRODOCT GASES (q) IODINE 
CHARACTERIZATION AND BE"OVAL (5) OTHER FILTRATIOII STUDIES (6) 
INSTRO"E"T DEVELOP~ENT AND B'ALOATION (11 EFPECTS OF lIRBOBNB 
RADIOACTIVE ~ATBRULS (81 FIRE SAFETY AIID (91 STUDlRDS 
DEVELOP"ENT. THE PROCEEDINGS OP TAE CO.FERENCE IERE POBLISHED 
IN JAN"ARY 1911. 
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pr·DTcTIN~ SE'-BREEZE FU"IGATION FRO" TALL STAr~S AT COASTAL LDCATJON5 
C01.lINS, G. P. 

THE RESEARCH CORPORATION or NEW PNGLAND, HARTPORD, CONNECTICUT 
A "V~HnD OF PPP.OICTING THE TRANSPORr DISTANCE REQUIRED TO 
COHPLE·F. TIfE TRANSITION FRO" OVERVATER TO OVERLAND DIFFOSION AS 
A PUNCTION nF PLO~E HEIGHT, WIND SPEED, IND VERTICAL 
TEHPF.RATURP. PROFILE WAS SUGGESTED OY ISAAC VAN DER HOVEN IN 
NnCLEA" SAPETY FOR SEPT.-OCT. 1961. THIS ARTICLE DESCRIBES PTELD 
STlfnIF.S CONDUCTFD ON THE SHORRS Of CAPE COD BAY DURING TilE 
SU~"EP OF 1969 Tn TEST THE ACCnRIC! Of VAN DER ROYEN'S 
TECHNIQUE AND TTS APPLICABILITY TO IRREGULAR TERRAIN. TRE 
qESULTS OF THE STUDY SHOV THAT TRF HETROD OPPERS A PRACTICAL 
TOOL FOP CO"PILING A SEA-BREEZE PU"IGATIOl CLIHATOLOGY. 

HETEOROLOr.ICAL EFFpCTS OF THE HEAT AND MOISTORE PRODUCED BY HAN 
HANNA, S. R.' SW ISlfER, S. D. 

AH pl'snlf~crs AT"~SPHfRIC TURBULENCE AND DIFfUSION LABORATORY, OAII 
RIll'll, 'l'ENNESSEE 

I!1Tp.nACTIn~s A"ONG THE HUT AND ~OISTIJRE PRODUCEI' BY "AN AND 
ALL SCALES OF A~"OSPHERIC PHENOH!Nl IRE BEING STOOlED IN LIGHT 
OF cnRRENT OBSERVATIONS AND FOTORE PROJECT lOWS OF ENBRGY 
CONsnHPTION. AT"OSPHERIC PROCESSES ARB NOV REING SIGNIFICANTLY 
INFLUENCED ON LENGTH SCALES UP TO ABOUT 20 ~", A FIGORE TRAT IS 
LIKELY TO INCREASE AS ENERGY PRODOCTION INCREASES. PRBSENT 
RESEARCH EFrORTS ON THESE ATHOSPHERIC INTERACTIONS ARB 
INSUFFICIP.~T AN~ PROGRA"S TO SUPPLB"ENT TRESB ARE NEBDEO. 

FU~L ~ELTrNG INCIOENT AT THE FERHI REACTOR ON OCT.5,1966 
SCOTT, R. L., JR. 

OAK RID'll NATIONAL LABORATORY, OAK RlqGE, TBWNPSSEE 
ON OCT.5,1966, TH! ENRICO PBR"I 1 NOCLEAR REACTOP SOSTAIWED TRE 
PARTIAL ~F.LTDOWN OP TWO FUEL SUBASSB"BLIES AS TRE RESOLT OF 
cnOLANT ~Lnw BLOC~AGF. IT VAS DET~R"INED fHAT A COHPONEWT 
WITHIN THE REACTOR VESSBL HAD VIBRATBD LOOSE AWD CAUSED FLOII 
BLOCKAGE UIIEN IIfDRODYNAHIC PORCES CARRIED IT OP TO THE IUET 
NOZZLB OF THB FUBL SIIBASSB"BLIES. RBCOVER! OPERATIONS WERE 
SIICCESSFOL AND VERE CLIMAXED BY PULL POIIER OPEllATION AT 200 
"V (T) (65 "V (EI I ON OCT.16,1910. ~AKT REPORTS AND ~RTICU;S HAVB 
BEER WPITT~N ABOOT THE INCIDENT DURI"G THE PAST ~ fEARS, BOT 
HOST OF THES! WERE FRAG"ENTART 8ECAUSE THE INYBSTlr.ATIONS AWD 
AHALYSFS HAD NOT BE!~ CO"PLBTED. THIS REVIEV liAS PREPARED TO 
PRESENT A CONCISE DESCRIPTION or THE INCIDBNT AND SOH"~RY OF 
TilE RESULTS OF THE INVESTIGATIONS. TilE SEQUEWCE OP EVENTS 
LEADING OP TO THE INCIDENT AND DnRING THB UClnENT IS RJ'.YIEIIED, 
TilE CONSIDEPATInNS THAT LED TO ONOERSTANDING VHAT HAD 
TRANSPIRED ARE I'RESENTED, AND TRB LESSONS DERIVEU PRO" TRI': 
INCIDENT APE DISCOSSED. 

REPORT ON THE 1970 ANS CONFERENCE ON POIIER REACTOR SfSTE"S AND CO"POl~NTS 
SCOTT, R. L., JR. 

OAK RIDGE NATIONAL LABORATORY, OA~ RIDGE, TENNESSEE 
FIFTY-THREE PAPERS WlRE PRESENTED AT THB A"ERICAW NOCLEAR 
SOCIF.TY'S 1910 CONFERENCI': ON POVER REACTOR SYSTE"5 AND 
COHPONENTS. TRE PAPEFS COVERED THE HAIN SOBJECT lR~AS OF 
QUALIT! ~SSURANCB, SAPETY AND INSTRU"ERTATIO" SYSTE"S, 
COH"BRCIAL REACTORS, AND ADVANCED REACTORS. SORE OF THB "ORE 
INTERESTING AND INPOR"ATIVE ASPECTS OF THB PAPERS INCLODED 
5TAR~"P EXI'ERIENCES AT A CO"HERCIAL NUCLEAR POWI':R PLANT, 
q~VIEWS OP THE NUCLEAR STANDARDS PR~GRAHS IN THE O~ITED STATES, 
RESULTS OP LOSS-OP-COOLANT ACCIDBNT SfUDIES, AND RESULTS OP A 
SI"ULATED ACCIDENT IN AN ACTUAL CONTAI"HENT STROCfORI':. 

RADIATION IW PERSPECTIYE - SO"E CORPI.RISONS OF THE ENVIBON"BJTAL RIS~ PRO" WU::LEAR AND POSSIL FOELED 
POIIER PLA~TS 

HOLL, A. P. 
BROOKHAVPN NATIONAL LABORATORY, UPTON, L.I., REI YORK 

POSSIL ANO NOCLEAR FOELED STEA" PLANTS SBE" THB PRACTICAL "EAIS 
POR "EETING IHHEDI!Tl POIIER NBEDS. THE OSE OF NOCLEAR FUELED 
PLANTS IS AEING RESTRICTBD IN SEVERAL INSTANCES BECAOSE REACTOR 
RELATED HAZARDS HAVE BBEW EXAGGERATED. WINETY POIER REACTORS, 
IN THE UNITED STATES AND ABROAD, HAYE GENERATED 2.5 X 10(BXPll) 
KWH OVER 650 REACTOR YEARS WITROUT SERIOOS INCIDENTS. 
COMPARISON OF ROUTINE DISCHARGES or HAZlRDOOS AGBlrS PRO" 
DIPPERENT TYPES OF STEA" POVER PLl~TS SHOIIS TBAT lUCLEAR PUELED 
PLANTS PRODUCE THE LOWBST CONCElTRATIOJS OF socn AGENTS 
RELATIVE TO PROTECTION STANDARDS. RADIOICfI'E RELEASES 
ASSOCIATED VITH THE EROO~HA'EN GRAPHITE RESEARcn R~ACTOR 
lRP. CO"PARABLE TO THE OPPER A"OONTS ANTICIPATED FRO" 1000-HII(E) 
REACTORS, AND THE "EASDRED BROO~HA'E" BXTBRWAL RlDIATION 
LEVELS, DEPOSITION, AND AQOATIC CONCENTRATIONS SOGGEST TRAr 
TBB RADIATIOIf 1.EYEL IN THE VICINIT! or LARG!! POIER RIlACTORS 
SHOULD BE INSIGNIFICANT. THB CALCOLATED RIS~ (ABOOT 
10 (EXP-1)/YEARI OP FATAL INJORY FRON THE ANTICIPATED "AXInO" 
EXPOSURES OP A PI!1I "ILLIIIB"S PER YEAR ABon RATORAL BACItGROOWD 
IS S~ALL COHPARED WITH THAT OF OTHBR ACCEPTED HlZARDS OF 
E'ERYDAY LIYING. 

CREST SON"ARY - IATER-COOL!D RBACTOR SAPETY 
COTTRELL, W. B. 

OA~ RIDG! "ATIOIAL LABORATORY, OA~ RIDG!, TEIfWESSE! 
THE COH"ITT!! ON REACTOR SAFETY TECB80LOGY OF TBE ORGAJIZArIOW 
rOR ECOlfO"IC COOPERATIOJ AND DE'ELOPHBlfT BAS PUBLISHED AN 
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ASSE~S'ENT OF WATEP-COOLED REACTnp SAfBTY. THIS A~SESS"ENT 
SH"MARTZES OVER ] YFAR~ OP EPPORT Bf A WOR~ING GRonp OF SOME 
nF THE ~OST QUAIIFTP.D EOROI'UN HHCL!AR SAFETY IlIPERTS. POR THE 
I'UPPOS~S Of THIS REPORT, THE SCOPE OP WOR~ IS DI'IDED INTO 
EIGHT AREAS, AND IN ~ACH AREA, TO THE EXTENT PRACTICAL, THE 
PPOALE~ [s nEFTNBD, ANALYTICAL "ETHODS ARE SUR VB!!", AVAILABLE 
E~P!l~t~f!~"'AL A~D TtlEf'PF.TICAL PROGRA'S ARE EVALUATED, AND THE 
P.FPP.!'TS ON ACCIDENT ANALYSIS ARE NorBD. THE EIGHT AREAS SO 
COVERED INCLUDE (1) TtlPR"OHynRAULIC EFFECTS Of BLOVDOVN (2) 
EMf!PG~"ry CORE COOLING (~ BEHAVIOR Of "OLTEN CORE "ATBRIALS 
('I) "IS~I1.F EPPFCTS eN CONTAIN"ENT, PIPES, ARD CO"PONBNTS IS) 
CON"'AT~'ENT SYSTP.' PPSPONSf! (6) PISSION PRODUCT RELP.ASB, 
nANSPO~T, AND PEMOVAL (7) RBLIABILITY ANALYSIS IN ~EACTO~ 
DESIGN AND SArFTf ASS~SSMENT A~D {~ POWEP TRARSIBNTS CAUSED 
BY REACTIVITY ADDITION. 

~ESTRICTEO PELEAS! OP PLUTONIU" II. TH EORY 
HUNT, D. C. 

TH! DOP CnE~ICAL COMPANY, GOLDEN, COLORADO 
A STUIlY WAS nAD!': OP THE POSSIBLE HAZA~D OUTSIDE AN ENCLOSURE 
onE TO nNCONTROLLED RnEASE Of PLnTONIQR IIITHIN THE ENCLOSURE. 
IN PART 1 OP THIS STUDY, WHICH WAS pnBLISHED IN NUCLEAR ~ArETY, 
VOL. 12, NO.2, A PEVIEII WAS "ADE or EXISTING OBSERVATIONAL 
DATA ON SIlCH RESTRTCTED PLUTONIU" RELEASES. IN THIS SECOND 
AND LAST PAPT OF THP STUDY, A "ODEL OF RESTRICTED RELEASE IS 
IlEVf.LOPED. TAE MODFt PREDICTS' fREE-RELKASE' SOOR:E STRENGTHS 
AS A FnNCTION OF T~E VAPIABLf.S ASSO~!D TO DESCRIBE THE 
REI.P.A~P. AN ILI.n~TPATION OF THE US8 OF THE THEORETICAL "BTRODS 
IS GIYF.N 8Y APPLTING THE" TO THE ROC~Y PLATS CRITICAL MASS 
FACILITY TEST CELL. THESE PARTICULAR CALCULATIONS SHOW THAT TRE 
ACTUAL ~ELPASE WOULD BE SIGNIFICANTLY LBSS THAN TnE ALLOWABLE 
PLUTONH/M-239 RPC VALUB FOR INSOLUBLB !!ATERIAL U CONTROLI.En 
APEAS IP NO'IHL HLU~S AIlE ASSURED FOR ALL IIELE1SE PARA~PTERS. 
A PARA~ETRIC STIIDY INDICATED THAT TIIB CALCOLUl!D RESOLTS ARl! 
'OST S~NSITIVE TO THE RATE OF RELEASR OF PLUTONIUM WITHIN THB 
ENCLOSURE AND TO THE ASSURED THERMAL BQUILIBRIO" CONDITIORS 
WITIIIN THE ENCLOSUPE. 

REVTEI OF ENGINEERING STA"DARDS DEYELOPMBNT FOR NUCLEAR POWER SYSTE~S 
JOSLI!!, A. ~. + "OOP'!, J. S. + RUSS, J. C. 

A~~RICAN NATIONAL STANDARDS INSTITOTE, OA~ P1R~, ILLIROIS -
WESTINGHOnsl'! ELECrrlC CORPORATION, PITTSBORGH, PENHSYLYlKIA
GENEPAL ELECTRIC CO"PANY, SAN JOSE, CALIFORNIA 

THE EFFO~TS BEING "AOB BY THE A"ERICAN UTIONU STANDARDS 
INSTITOT!'!, INC., TilE AMERICAN NOCLEAR SOCIETT, AND THE 
INSTITOTE OP ELP.CTPICAL AND BLECTRONICS EIIGIJEERS IN PRO~OTI"G 
ENGINEERING STANOAPDS DEVELOPM!'!NT ~ROGRI"S POR NUCL!IR POIER 
SJSTE~S ARE DIS!'US~ED BJ TnRBE LEADERS III THE FIELD. SO"E 
eXA"J>J.~S A~E GIVEN OP THE DIPPICULTIES HD THE SATISFACTIONS, 
ANn SOME SOGGfSTIONS ARE UDB POR SULYIIIG THE PROBLEftS. THE 
REVIEIIERS PRESEIIT A GENERAL CONCLUSION TRlT THB rIME ELAPSB 
PRO" INCEPTTOR TO ADOPTION NEEDS TO BE SHORTENED AND THAT ROBE 
PARTICIPATION AND CLOSFP COORDINATIOR ABB REEDBD AMONG GROUPS 
HAVING OVERLAPPING INTBRESTS. 

TII~ U~~ OF ACTIIAT:JPS AS LOGIC ELEMENTS III RELATION TO PlIL SAFE DESIGN 
EPLER, E. P. + DTTTO, S. J. 

OAK RIDGB NATIONAL LABORATORY, OU BlDGB, TBI!BSS!! 
SO"E OP THE PRINCIrLES GO'l!RNING CORBBNT DBSIGNS OF ELBCTRICAL 
OR ELECTRONIC VOTING LOGIC SYSTBMS CAN BE APPLIED TO rHE DESIGII 
or CONTROL AND PROTECTION SYSTEMS WRBRE THE 'OTIRG LOGIC IS AT 
THE LEVEL OP TIIP. LARGE ELECTROMECHANICAL DBVICBS TR1T lCT 
DIRECTLY TO CONTROL A PROCBSS. TRIS APPLICATION IS OF 
PARTICULAR BENBFIT IN STSTB~S POR WRICH THERE RAT BE 1 
SIGNIFICANT PENALTY FOR PAILURr. IN rHI SO-CALLED SAP! RODE AS 
WELL AS IN THE UNSAPE "ODE. SUCH SYST!"S BAY! PREQnE'TLY ~ADE 
USl! OP 'FAILURE-TO-DANGBR' TBCHNIQUBS, VRICH IN SOBB lREAS 
~IGHT LEAD TO A COftPROftlSE OF SAPETY OBJECTIVBS. THE OSB OF 
ACTUATORS A~ LOG IC ELEMBlITS ALLOIIS THE DESIGN OF SInPLBR 
SYSTB~S, WITH ~ORl! CO"PLI!TE TESTABILITY, AID CAR PRO'IDB AR 
ULTI"ATE GAIR I" SAFETY. 

NUCLEAR SAFETY IN A"ERICn RADIOCHEMICAL PROCESSING PLARTS 
liNGER, II. E. + BROI/DER, P. ft. + "UII, S. 

OH RIDGl! IATTOIlL LABORATOIIT, OA~ BlDGE, TBUESS!!E 
WITH THE PROJECTED RAPIO GROWTH OF NOCLUB ELECTRIC POWER 
GENERATIOR ARD THE ACCO"Pl NYING GROITft IN REPROCESSIRG or SPBRT 
NI/CLEAR FOEL, THE HHOLE ARBl OF NUCLE1R lifO BADIOCHE"IClL 
SAFETY BBCORBS INCREASIRGLY I~PORTANT. TBERE IS AI IIDICUED 
HORLDWIDr. NEED POR INrOR~ATION ON ACCBPTED PR1CTICES, 
RBCO"M~NDBD "BTHODS, AND RBGOLATIONS rOB SAPE OPER1TIOI IN 
RADIOCHEftICA L PP OCES SING PLANTS. UP BR IERCE UD DErBLOPftBRTS 1ft 
THE UNITBD ST1TBS ARE DESCRIBED TO ILLUSTRATE SAPETY 
CONSIDERATIORS IN ALL STAGBS PROR SIT! SBLECUON lID LIC!HSIRG 
THROUGH DBSIGR, CONSTROCTIOI, AID OPER1TION lND "lIIITBIlilCE or 
PROCESSING PLANT S. 

NurLEAR POVER III PBRSPECTIYE - THE PLI'HT or TH! BERIGR GI1RT 
HSSS, D. N. 

OA~ RIDGE IATIOUL L1BORATORY, OA~ RIDGB, TE'RESSEB 
PRBMISED ON THE ASSOMPTIOR TH1T THE POBLIC PRESS IS BOTB 1 
ROLDER OF OPIIIOI AND A REFLBCTOR OF POBLIC INTBREST AID 
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CPITIQ"E, ~PAPLT 800 ITE~S IN THE DAILY AND PERIODICAL PRESS 
PERTAINING TO THE NDCLEAR INDUSTRY AND COWERINr. A PERIOD OP 
ABOUT 1 HAP WEHF F.XA~INED FOR THrrR PRILOSOPHICAL AND 
PS!CIIOLOGIC~L I"PACT ON THE READER. ACCORDINGLY THIS SURY!! IS 
A pP,TRnSPECTIVF ASSPSS"F.HT IN ORDEP OF PRIORITY OF TRE 
PRINCIPAL CONTROVERSIAL ISSUES CONFRONTINd THE NUCLEAR 
CO"~nNITY. TIIF IIOPE IS THAT, FRon TillS 1I0R~, NnCLEAR ADfOCATES 
AND ALLIED TNTERESTS "AY FIND A FIR~ER SBNSE OP DIRECTION AND 
SIr.NIFTCA"T AREAS WIIFRE SPECIAL ATTENTION CAN BE ROST 
rpOFITADLY OEVOTED TO AFFORD THE PUBLIC THE REASSORANCES IT 
NEEDS TO FErL AT EASE IN THE PRESENCE OF THE ENERGY GliNT. 

NUCLEAr LIABILITY INsnRANCE - A BR!!F HISTORY R !FLECTING THE SijCCESS OF NOCLEAl SArETY 
",RRONE, J. 

NlICI.EAP E~GINEERING LIABILITY INSDRANC~ AGENCY, NEW YORK, NEll TORK 
NUCLEAR LIABILITY INSURANCE HAS BEEN "ADE AVllLABLE TO TRE 
HOCLEAP INDOSTflT BY AftERICAN INSURERS THROUGH nOOLIKG 
ARRANGP.ftENT~ THAT DISTRIBUTE THE RIS~ A"OIG "ARY PARTICIPATlftG 
!NsnREPS. TnE LIABILITt INSURANCE AFFORDED BY THE POOLS RAS 
THUS F~R B~P.N THE ONLY 8EANS E"PLOYED TO SATISFY TRE FINANCIAL 
PROTEC'I'ION PEQUIRE~ENTS IftPOSED BY TRE U:C ON SOft£ OF ITS 
LTCENS~ES. THE EXTRAORDINAPY SAPETY RECORD OP THE NUCLEAR 
IqDO~TPT IS QDITE VISIBLE IN THE POJLS' LIIBILITY CLAI"S 
EXPP,RIP.NCE. THE ftOST ~IGNIFICANT FACT ISSOING PRO" 1Q YEARS OF 
OPFRATION I~ THAT T"E KUCLEAR LIAOILITY POOLS RA9E NEfER 
RECEIVED A eLATft FOR BODILY INJURY OR PROPERTY DAR AGE CAOSED 
DURING THE OPERATION OF A LICENSED ~OCLEAR REACTOR - TRIS 
TNCLUDRS ALL TYPES or LICENSED REACTORS. CRITICS OF NUCLEAR 
SAFETY HAVP. PLATED A ROLE IN ACHIEVING THIS RECORD. THE 
LIABILTTY LOSS EXPERIENCE OF THE NUCLBAR INDUSTRY SUGGESTS THAT 
A POSITIVE IftAGP OF SAPETY IN THP NUCLEIR INDUSTRY COULD BE 
PROJECTED BY PRESENTING IT AS AN EXAftPLE, VABRAftTING E8ULATION, 
OP EPPPCTIVP. CONTROL OP A RELATIVELY NEV AND SEBIDUS HAZAPD. 
T"AT OVER 1 "ILL ION PERSONS HAYE OEEN ULLBD IN conE.TIONAL 
ACCIDENTS IN THE ONITED STATES IN THE 10-YE1R PERIOD 1960 TO 
196q STRONr.LY SOGGRSTS TRAT "DCH COULD BE LEARBBD FROR TRE 
NUCLEAR SAFETY PROGRA" OY THOSE WHO ARE CONCERNED ABOUT SAFETY 
IN THE NONNnCLEAR AREA. 

FISSION GAS EFFECTS Itl REACTOR FUELS 1. BASIC STUDIES 
CARROI.L, R. ft. 

OAK RIDGE KATlnNAL LAOOPATORY, OA~ RIDGE, TENftESSEB 
T"P. I.ITERATIJRE DEALING WITH THB BASIC PROCBSSES OF FISSIOI-GAS 
OEHAVInR IN REACTOR roEL "ATERIALS WHICH liAS POBLISHED BETII!BN 
1q6R AND TnE FALL OF 1970 IS REfIEVED. PARTICOLAR ATTEMTIDN IS 
CALLED TO THE 8S PUOLICATIONS CITED, UD NO ATTE"PT IS nADE TO 
PROVIDE A C08PREHENSIVE SU"MARY OF THE". A CONSISTENT PATTBRN 
IS SHOIIN FOP ALL THE FOELS STOOlED. FISSION GAS RITHIN THE POEL 
"ATRIX DIFFOSES RAPIDLY EVEN AT COftPARATIYELY LOll TE"PERATOR!S, 
HOIIEVER, THE GAS IS ATTACHED TO TRAPPING SITBS WITH A PORce 
TRAT DePENDS ON THE NATURE OF THE SITE AND THE 10RBER OF GAS 
ATO~S COLL ECTPD AT T HE SITE. HRIOUS DRUING PORCES CAR 
DISLODGE THE GAS ATOftS PHON TilE SITE, AND IBII SITES CAl DE 
CREATED BY IRRADIATION. THUS GAS BEHAfIOR DORING FISSIONIN(; 
DEPENDS ON VARIOOS TRAPPING AND DRIVING FORCES. 

RISK ftlftIftIZATION BY OPTlnO" lLLOCATIOft OF RBSOORCBS AVIIL1BlE FOR RIS~ REDocrlON 
RIVARD, J. D. 

SANDIA LABORATORIES, ALODQOBBQOE, ftEII "BXICO 
A QOANTITATI'E APPROACH TO SYSTBM SAFBTY H1S OEBN DBfELOPED. 
THE RISKS FRO" CO"PON~NT ACTIVITIES lRE RIPRBSSBO AS EIPLICIT 
FUNCTIONS OF THE RESODRCES AVAILABLB POR THEIR REDOCTION, AND 
THE ~I"IftO~ SYSTB" RIS~ IS THEN FOOND OY DYNAMIC PROGRAR"IftG. 
NDRERICAL EXAMPLES OP THB "ETHOD ARB GIYEN. 

JOINT A""~AL SYRPOSIUM OF IEBE POIlER AID KUCLBAR SCIENCB GROOPS - 1910 
HAGEN, B. V. 

OA~ RIDGB NATIONAL LABORATORY, OA~ RIDGE, TENWESSBB 
THE SECOND JOINT SYMPOSIO" BY TBE IEEE POVER AND NUCLEIR 
SCIENCE GRODPS ON THE GENBRAL TOPIC OF .DCLEAR POVER, CONTROL, 
AND INSTROMENTATION RAS HELD IN NEV YOR~ CITY, NO'. 3-6, 1970. 
THE TAL~S AND PAPERS PRBSBNTED TOTALBD 121 AT 15 SBSSIONS, or 
WHICR TIIO IIPRB TOTORIAL. ER'IRON~e.TAL CONSIDERITIONS WERB THB 
SDBJECT OF TRE GBIERAL "BBTING, AND THE LOWCHEOI SPBA~BR 
DEFENDBD TECHNOLOGY. THE TECHNICAL SBSSIOIS CO'BRBD SONe 
OPERATING EXPERIEKCES, RELIABILITY ANALYSBS, lND STAND1RDS FOR 
NOCLBAR POWER STATIONS. THERB VERE lLSO PAPERS ON NOCLEAR 
INSTRU"ENTATION FOR RESEIRCH IND DEVBLOPNBIT IN NDCLBIR 
PIIYSICS, OIOftEDICINE, SPICE BIPLORlTIO., liD D1TA COLLECTING. 

ECOLOGICAL ASPECTS OF TRITIUR BEHA'IOR II THE ENVIROI"EIT 
ELWOOD, J. V. 

OA~ RIDG! NATIONAL LABORATORY, OA~ RIDGE, TB.NESSBB 
A RAPIDLY BIPANDIKG NDCLBAR POIIER BCONORY HAS RBSOLTBD 1ft 
INCRBASED PDBLIC CONCERI O'BR RBLEASES OF RADIO'DCLIDBS TO TBI 
BNVIRON"!ftT. RB'IEW OF A'AILABL! LITBRlfORE ON TRITIOB, ONB OF 
THE RADIOHOCLIDES RELEASED TO THE BN'IROlftBftT Af 10CLIAR POIIB! 
REACTORS AND POEL REPROCESSING PLAITS, IBDICATBS THAT TRITIU! 
CAN BE TA~EN IN HY PLAftTS 110 llIBlLS liD ORGANICALLY BOOID, 
REGARDLESS DP rRE "EA'S OF EIPOSORE. HOIB'ER, TRBRE IPPBARS TO 
BE NO CONCENfRATION FACTOR RBLATI'B TO HYDROGBN IT llY LB'EL OF 
FOOD CHAINS INALYZED TO DITE. ISOTOPE EFFICTS lPPlREITLY DO 10f 
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SIGNTFTCANTLY ALTER TRITIUft RFHAVIOR COftPARED NITH THAT OF 
STABLP. HfOROGEN [HYDROGEN-1) IN NHORn ECOSYSTEftS. TIIRIIO'ER 
TTftES OF TRTTIU' IN con PLED PoCOSTSTEft CO~PART"E.TS ARE 
DEPENDENT ON CI.I~ATIC, HYDROLOGICAL, AND ftBfEOROLOGICn "ACTORS 
AND THIIS ARF SITE SPECIFIC FOR EACH ECOSYSTRft. HALl'-TIftES ARE 
~"CU LONGER IN A DES EIlT ECOSYSTEft CJftPUED WITH TUOSB IN A 
TROPICAL RATN l'OREST. TnE TOTAL ~COSYSTEft WILL HAVP, A 
fIALl'-TI~E OF RETENTION AT LEAST AS LONG AS THE COftPARTftEn WITH 
THE LOIIGEST HALl'-TIftE. TRITIUft BODY BORDBII TS DEPENDENT 0" THE 
PA~"WATS JF EXPOSU~E, TISSUE-BOUND FRACTIONS ARISE PRIftARILY 
FROft ORGANTCALLT BOU~D TBITIllft IN FOOD. BIOLOGICAl. HALF-LIVES 
OF TISSUE-BnUND FRACTIONS ARP LON3ER fHAN THR HALp-LIFB OF THE 
BODY-WATER COIlPONENT AND ftAY BE AS LONG AS ONE-THIRD or THE 
ORGA~ISft'S LIFE-SPAll. TRITIUft IN ALL COftPARTftENTS IN A 
C~RONTCALLY CONTAftINATED ECOSYSTEft WOULD BB BXPECTED TO Br. 
IIVIpOR"LT LABELED VITH HYDROGEN-3, nTH THB TRITIU~ BATIO BrING 
Dr.PEHDE~T ON REL RASE LBVELS. 

TARA - WHO SY'POSIllft O~ HANDLING OF RADIATION ACCIDENTS 
pnflllRR, p. S. 

OAK RIDror. NATIONAL LABORATORY, OAK RTD3E, TENNESSEE 
A SYftPOSIU~ ENrITLED 'HANDLING OF RADIATION ACCIDENTS' liAS HELD 
IN VIrNNA ON ftU 19-23, 1969. IT WAS ORGANIZED BY THE 
INTRRNATIO~AL ATOftIC ENERGT AGEWCY [IAEA) AND THE WORLD HEALTH 
ORGANIZATION [WHO) ~O ENABLE RADIATION ftONITQRING AND OOSI"ETRY 
SPECIAJ.ISTS, ftEOICAL DOCTORS EXPERIEHCED IN DIAGNOSING AND 
TREATING RADIATION INJURY, NUCLEAR SAFETY AND lIAST". ftANAGRftENT 
SPECIALISTS, PUBLIC RELATIONS OFFICERS, AND ftAWY OTHERS TO 
DISCIISS PADUTI"N ACCIDENTS ON A VBRY BROAD BASIS. THE LIST OF 
SBSSION TOPICS INDIC~TI!S THE SCOPE OF THE SYftPOSIU~ -
OPGANI?ATInN AND PLANNING, EARLY ACCIDENT CONTROL ~EASUR!S, 

ftONITORrN~ AND OOSIft~RY, DECONTAftINATION AND PROTECTUr. 
ftEASnRES, ftEDICAL ~ANAGE"BHT nF F~P)SED OR CONTANINATED 
PERSONS, pnTURE E"PLOtRENT 01' OVFREXPOSED PERSONS, AND REVIFW 
or SEL~CTP.D ACCIDENTS. THE AGENDA INCLUDBD 55 PAPERS AND A 
PANRL ~ISCOSSIJN ON STftPOSTUft PROG~Aft HIGHLIGHTS AND 
RECOftftRNDATIONS FOR FURTHER WORK RELAT!YE TO RADIATION 
ACCIDENTS. TWO HUNDPFD ABD TWELVE PARTICIPANTS FROft Jq 
COUNTRIES AND 9 INTERNATIONAL ORGANIZATIONS PARTICIPlTED IN THB 
SYftPOSIII~. THE PROCEEDUGS OF THE SYftPOSIOft RUE BEYR PUBLISHBD 
ny TilE lARA AS REPORT STI/pnB/229. 

LftPBR SAFETY 
ROSE, D. 

ARGONNE NATIONAL LABORATORY, ARGONNE, ILLINOIS 
THIS np.YIEW OF LIQUID "ETAL COOLED rAST BREBOBR REACTOR 5ApPT1 
EftPHASIZES TBt RESEARCH EFFORT AND RECERT RESULTS OF THr. ftAJOR 
RESEARCH AND DE'ELOPREIT PROGRAnS OF THB 0.5. ATOftIC ENBRGY 
COftftISSION AND 01' 11.5. INDOSTRY. THE SAFBTY PROGRA" FOR THE 
LIQnro ft~TAL COOLED FAST BREEDER REACTOR STRESSES ACCIDBMT 
PREVENTION AND THE FARLY DETECTION AND CO.TROL OF POTBITIAL 
ACCIDENTS. THE ftAIN ARBAS OF INTEPRST INCLUDE TR! IN'BSTIGATIOI 
O!' pnEL BEIIAVIOR AND or FUEL FAILURE PROPAGATIOJl, THE 
ONDERSTAIDIHG OF THE PHBMO"E"A INVOL'BD IN REACTI'ITY ACCIDBJlTS 
AND THE DEVELOP"!'!NT 01' TECHNIQUES TO ASSESS THEIR EFFECTS, THE 
ftECHANTCAL RESPONSES or RBACTOR SYSTBftS TO ACCIDBJlTS, AND THB 
CORTAINftBNT OF THE CONSEQUENCES 01' POSTOLATEn ACCIDENTS. 

LIGHT lIATER REACTOR SAFETY 
BRIGHT, G. O. 

AEROJET R"CLBAR COMPANY, IDAHO PALLS, IDAHO 
LIGHT WATER REACTOR SAFETY PROBLEftS ARB PBIftARILY ASSOCIATBD 
VITH THE LARGE POVER Rf-ACTORS NOW BEING CONSTRUCTED. 
CONSIDERATION or THESE COftPLEX SYSTBftS HAS RESULTED II THE 
DEVP.LOPRENT OF A WATER REACTOR SAPETY PBOGRAft PLAN, WHICR 
REPRESENTS AM INDUSTRY VIDE CONSERSIIS 01 ISSUES. NEEDS, AND 
PRIORITIBS. TRE PRINCIPAL ISS DES ARB IDIITIF1BD AS DB'BLOpn!IT 
AND CO"FIRftATION OF ANALYTICAL TECHNIQUES FOR DESIGN AND SApBTY 
EVALUATION. SPECIFIC AREAS OF GRBATEST I"PORTANCE ARE 
EnERGENCY CORE COOLING CAPABILITY, FOEL FAILUR! PHENOnE"A "IDER 
ABNOBftAL CORDlrIONS, AND DEVELOP"ENT OF IEEDBD STANDARDS IRD 
QUALITY ASSORlNCB PROCEDURES. CURRERT AID PLARN!D POTOR" 
PROG~A"S SHOULD PROVIDB AOBQOATE CAPABILITY FOR SOLUTIOR OP 
PROBL!"S TRAT CAR BE IDENTIFIED AT PBESEIT, BOT SAFETY IS A 
nOVING TARGET AND, AS BEACTOR DBSIGN ID'AICES, A :ONTtIOIJlG 
PROG~A" IS FORESE!N. 

RTGR SAFETY 
KAPLAN, S. I. 

OAK RIDroE NATIONAL LABORATORY, OAK RIDGE, TZ'IESS!E 
FOR A nIGH T!nPIRATUR! GAS COOLBD REACTOR [HTGBI, TRE 
POSTULATED ~CCIDERT ftBCHANISftS THAT CARRY P~PULATIOR SA"ETY 
SIGNIFICANCE ARI TROSB WRICH BITHER INCREAS! TH! RBLEASABLE 
FISSION PRooocr IRVP-NrORY 0" THE PRlftARY SYSTlft Oft THOSI IRICH 
RELEASE THE PBlftARY SYSTlft CONTBNTS TO TH! EN'I80"ft8NT. 
NOftINALLY TRESB ftBCHANISftS COftPRISB LOSS OF COOLANT, GRAPHIr! 
OXIDATION, LOSS OF FORCED CIBCULATION OF COOLANT, REACTI'ITY 
EXCURSIONS, AND COPB BLOCKAGB. HOIB'ER, TH! SPECIpIC nULTIPL! 
LINES FOR SIFB~UARDING AGAIlIST ALL TRIS! ACCIDERT ftEC8A'IS~S 
VRICR ARE POSTOLATED FOR A LARGB HTGR RIIDBft THB PROBABILITY 0' 
TREIR OCCURRENCE BXTRBftBLY LOW. SAFBTY DIRBCTBD RBSEARCH RAS 
PROVIDED A GOOD GINBRAL UIDBRSTINDIIG or THI NAJOR FISSIO. 
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I'r.ODnc'" PSCAPf AND TRA'SPOPT KECIIA'lIS'S, CORP PIIYSICS, AND 
GrAP"I~E OX lOAf TON P~ENOKENA, ALTHOUGH "UCH DETATLED 
EXr~PIKFNTAL INPORKATION IS STILL HEEDED BEPORE RIGOROUS 
PREDTCTIOH~ OF COOLANT CHEMISTPY AND FISSION PRODUCT BEHAVIOR 
FOR ~P,I' DE5IGNS BECO_Po PEASIBLE. F~TDRE RESPARCH PATHS IfILL BE 
INFLnENCED BY TilE SHIFTS IN RELATIVE IMPORTANCE OF CERTAIN 
ACCIDENT MErRA~I~MS AS .FACTOR SIZ~ INCRE1SES, BY INCREASED 
I'DPLIC PRE'SURE TO MTNTMIZE ALL RADIOACTIVE RRLEAS~S, AND BY 
NEW DFV"lO"~fNfS H pun AND COMPONENT DESIGR. 

PURLTC OPPOSITTON TO NUCLEAR POWER - AN I"DOSTRY OVEPVIEW 
S'A~ER, II. G. 

NIAGARA MOHAWK POWPR COPPORATION, SYRACUSE, NEW YORK 
Till' PECENT IIISfOPY OF ~nBLIC AND pqRSS ATTITODPS TOIARD ""CLP.AII 
POWER ~ND ITS EFI'ECT ON THE P.NVIRON~ENT CAli DE TPACED IN ~HF 
RESOLTS OF DOLLS, PAN~L nEPTINGS, DrOATES, ETC. ALTHOUGH 
OPPDSITION IS NOT THE RULE, TRE QUICK RESPONSE BY THE ~nCLPAR 
IrnnSTPY TO THE ENVIRON"B~TALISTS' POSITIGHS HAS HELPED TO 
IftPROVF PURLIC RELATIONS. SINCB NUCLEAR TECflROLOGf IS INVOLVED 
IN THFoSE CO~PLEl PP09LFftS, ITS LEADP.RS nUST DO ALL THEf CAN TO 
INFORn TnE P"BLIC AND TO RESPOND WIrH CANDOR TO IftPORTANT 
QUESTIONS SO THAT ftUTOAL TRUST AND UND~RSTANDING MAY PREVAIL. 
SUCH OPENNP.SS MAY AT FIRST SEE" SELF-DEFEATTNG, BUT IN THE LONG 
RUN IT WIL L SUCC EED. 

THr onTCRY OVr.R EXPOSURE GUIDELINES 
AIIXIFR, .J. A. 

OAK RIDr.E NATIONAL LABORATORY, OAK RIDGE, TENNESSEE 
THERE liAS REEN A GpnWING pnBLIC CO~CERH ABOUT PADIATION 
POLLUTION 01' THE ENVIRONKENT OVER THB PAST PEW IEAHS. ALSO, THE 
prBLIC NEWS MP.DIA HAVE GIVEN INCREASED COVERAG~ TO INDIVIDUALS 
CRITICAL OF TRB PADIATION EXPOSURB ~DIDES ANO STANDARDS 
RECOftMENDED Bf THE FEDERAL RADIATION COUNCIL AnD OTHER NATIONAL 
AIID INTl'RN."IONAL COHftITTERS AND COUNCILS. THP. RECOMIIE~DATIONS 
or TnE I'I'DE~AL RADIATION COUNCIL ARE THOSE WI"'H 'RICH THE 
ATONIC ENERr.t COHIIISSION AND OTHBR FEDERAL AGENCIES KUST 
COllrLY. THIS ARTICLE IS INTENDED TO GIVE AN OBJECTIVE VIER OF 
SOK" OF THP. KANY PROfLEIIS, HYPOTnRSES, AND ASSUIIPTIONS TRAT 
U!IDE~LIP TilE POSITIONS OF THOSE CRIrICAL OF THR FADIATIOn 
EXPOSURE STANDARDS AND GUIDELINES, AS WELL AS TnOSp. IHO 
"AINTAIN ST~UHCHLT THAT THE RECO"KENDED DOSE L"9ELS ARE 
ADEQnATELr "OV. IT IS CONCLUDED RER!, AS HAS BEEN nONE Bt THE 
NATIONAL COUNCIL O~ RADIATION PFOTP.CTION AND HrASUREKERTS, THAT 
THBRE IS NO NEED TO AD~UST THE GnIDELINES AT PRESRNT. CURRENT 
CONTAKINATION LI'VELS ARE SO LOW, RELATIVB TO TRP GUIDELInES, 
TIIAT r.yposnRE LEVELS WILL NOT BEACH 10 PERCENT OF THE 
PECOMKPNDED GUID~LINP LIKITS DURING fH'!: lI!XT 1'EW DECADES. 
CONSIlQnENTLY, BVEN IF FOTURE RESEARCH INDICATED A NEED I'OR THE 
I'ULL 10-FOI.!) REDnCTION RECO""ENDED BY THE CRITICS, THE AV'!:RAGE 
POPULATION DOSE VOULD STILL BE BELOW REDUCED GIJIDELIRES. 

co"pnTER CODES I'OR ANALYZInG nllCLEAR ACCIDEnTS 
WINTON, II. L. 

OA~ RIDGE NATIONAL LABDRATORY, OAK RIDGE, TENNESSEE 
ftANt CO"PUTP.R PROGRA"S HAYE BEEN DEVBLOPED POR USE IN VAPIOUS 
ASPECTS 01' NUCLEAR ACCIDENT ANALYSIS. THE HUCLEAF SAFETY 
INFORIIATTON CENTER nAS SEPABATED OVER 200 OF THESE COOES INTO 
15 GROOPS AND TABOLATF.D THEil. THE RESULTING TABLE GIVES RAKE OP 
CODE, 'lCUINE ON WIIICH IT IS OPERABLE, ITS LANGUAGE, CORPORATE 
AUTHOR, A STATEIIERT OF WHAT THE CODE DOES, A REPERENCE 
CITATION, AND DATE 01' THE REFERENCE. AN OUTLINE or THE AHA LYSIS 
Of A LOSS OF COOLANT ACCIDEHT IS GIVEN, AND conES THAT KIGHT BB 
"SED IN TRE ANALYSIS ARE BRII'FU DISCIISSED. SEVERAL 
COKPARISONS or SIIIIL1R CODES ARE CITED, AND SOKE or THE RESULTS 
ARE DISCUSSED. IN ADDITION, THERE IS NOTATION OF THOSE COUES ON 
WHICH INFOR"ATION "AY BE OBTAINED FBon THE ARGONNB CODE CENTER, 
THE EIIPOPEAN nUCLBAR ENERGY AGfNCf (ENEA) LIBRARY AT ISPRA, AND 
THE RADIATIOI SHIELDING IBFORIIATION CENTER. 

FUEL ROD F~ILURE AND ITS EFFBCTS IN LI30T lATER REACTOR ACCIDENTS 
RITTF.NHonSE, P. L. 

OAK RIOr.F. NATIONAL LABORATORY, OAK RIDGE, TBNNESSr.! 
THE STATIIS 01" RESEARCH UD TESTING FOR IDBITIFTING THB KODES OF 
FUEL ROD FAILURE THAT NAY RESULT FRON A LOSS OF COOLANT 
ACCIDENT Ilf A LIGHT lATER COOLED REACTOR AND TUE INrLOElICE OF 
SOCH FAILURES ON THE EFFICIBNCY 1ND ErFBCTIVEIESS OF BKERGENCY 
COOI.IlIG ARE RBYIEIED_ SUBJECTS COJeRED I1ICLUDE DErORPllTIOll AND 
RUPTURE OF ZIRCALOY CLADDING OF FOEL BODS, COOLAIT CHAINEL 
BLOCKAGE RESIILfING PROII THIS KODE OF FUEL ROD PAILURE, 1ND 
EKBRITTLEIIBNT UP CLADDING BY REACTION WITH STEAII. TOB EFrECTS 
01' ALL TRESE FACTORS 011 THE INTEGRITY OP rHE REACTOR CORE AlID 
ON THE ABILITY TO COOL THE CORE ~RB DISCOSSED. 

RRLIABILITY E~GINEEFING KSTOOOS IN REACTOR SlFBTY TECONOLOGY 
RryBEL, P. 

OAK RIDGE NATIONAL LABORATORY, OAK RID3!, TEIIESSEE 
RELIABILITY EHGINEERING SEEKS DELIBERATELY TO IRCREASE THB 
LIKELIHOOD THAT DEVICES OR SYSTENS WILL PUNCTION AS IITEIDED. 
TO THIS END, ANALYTICAL TECHNIQUES ABE ROUTINELY APPLIED II 
FIELDS SOCO AS AEROSPACE IN lAYS THAT GI'! R1TI01lAL DIRECTION 
TO THY. VARIOUS QUALITY ASSURA"CE ACTI'ITIES. A RBCB!T SIIB'EY 
DF SI"ILAR APPLICATIONS TO ENHANCE RE1CTOR SAFBTY REYBILBD 
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T"~T, nTIIOIIGH ~ IJU. r ":' AT r VE ANALYSIS ftBTRODS IIAVE B ~P. N ADOPTED 
Wl n ~LY, PR nn AOI IISTIC ft ODELING ANn RIS~ F3R EC1 STING HAVY o EEN 
S O M E WH~T RES TRI CTED ey LAC ~ OP AnEQ'JUE SUPPORTING INrORftATION. 
P RO ~ABILISTI C A ~ ALYSIS " SE I S EXPA MD I"G, HowrV f R, AS CD RRENT 
EP·D RT ~ RR ~ nnALLY OV ER COME THE INP OR ftA . ION PRORLBft. ft EANNIIILE, 
QlIAJ. TTY ASS" RAN CP HA S B! N!PI TED PR O~ THE n S IGIIT PROVIDED B' 
. " ~ PP PL Ift T ~ARY RTS ~ EVALUATION STURIES . 

prACTOR A' AIL AO ILIT- A~D S TATION RPLIA BIL I TY POP CONtINUITY OP S ERVICE 
11 "-'; EN, P. . W. 

n Ar pI D ~r ~ ATIO NAL LABORA TORY, O A ~ RlnlP, TERNpSS pE 
·II E AY ~R An~ AYA I LAO I LITY OF PIRST- GE NE RATION N"CLEAR POWBR 
r EAC·O PS TO PROrnc p. nN INTE PRUPTIBLY A SUPPLY Of TH ~RftAL EN".RGY 
WA S nE TER ft I NED T O BE 03.4 PERCENT P3R SE'BN COft"ER CIALLY 
OPP.R A"I' Po D EI. r. CTPICITY - GP.M ERATTNG STATIONS BY PEVI!lI T NG THE 
5 TAT ION OP EP ATTNG RP. PORTS FOR A ] - YEAR PERIOD. THE S AFE$t 
~"C LE A ~ PO"E R REAC"OR IS ON E TIIAT I S IN NGRMAL STEAOT-STAT E 
OPER A'1' TON, A NO T IIE RE FORE IT liAS P ERTINENT TO DETER~INE TH E 
CA 0 5 ~5 or AONO P ~AL o n ~RATION OR 1N S: HEDOLED SHUTDOWN. 
OPfR AT I ONA L DEVIAT IO NS AND ONPLANN ED STATION SAUTDOWNS VERE 
An AT.Y7.p.n AN O CA .PGO ~ r' E D INTO TIIOS E BELATBD TO HEAT TRANSP EP 
SY 5Tr. M5 , TNS TRU" ENT ATI ON AND CONTROLS, UD THE fLECT RIC 
·ijP OIN E q E~ . RATO R POW~R SYST P M. TH E CENTRAL PROBLEM AR EAS VERB 
°00 110 " 0 B ~ LEAf S III TH E HOAt TR AN SPER STSTE ft, DlrnCOLTIES 
WITH TTIE CONT ROl. ROO DRUES IN THE PRIMARY SYSTEft, ABO ~O·II 

L PAKS An D TIIRBI N! CORT Rnts IN THE SECONDARY PLANt. PRO" 'l'HB 
nATA AYArt AD LE A PIGUR E Of " P. PI"!' WA~ PRODlICED TO rULOATE TH!! 
U»5CH~OULB O SHU TnOWN S A~D ALSO TO ~ I' E A :OMPARATIVE EYALOATION 
Of S 7A"I'I ON c ERYICE P PLIABILITY FOP liSE OF UTILITY OPERATORS. 

PPAC·OP COIiTA I N"EN T BUILDING SPRAY SY STUS PO P fISSION PRODOCT REftO'AI. 
Rn v, T . II. 

OAr RIDRP ~ATIONlL LABORATORY, OAK RI D3 E, TENNESSEF. 
CO NT AI NftPNT BUILDING S PqAY SYSTEMS AS FISSION PRODUCT REftOVAL 
OEVI CB S Apr BECO MI"G WIOESPRPAD IN PRESSTJRIZED VA'I'ER REACTOR 
nESIG N, AND THE AEC nA5 BBEN SPONSORING 1 RESEARCH PROGR'ft TO 
I "Y EST I GATE TH E APP LICABILITY Of TR~5E SYSTR"S AS ~NGINE!"EO 

S AP ~TY FEA TURES. THE OAK BIDGE NATIONAL LABORATORf HAS 
COO R ryINATE ~ TH E PROnRA~ POF THP AEC AND ftlINT1INED LIAISON 
nrTWl:PN CO ~ 'ISSION S PONSORED LABORATORIES AND RUCL lIAB 
III Dfl 5 TRY. "l' IIR££ SPRAY SOLUTIONS AP' PRESENTLY IR U5! OP BEING 
SERIOU S LY CONSIDERED BY PLANT DESTGNERS. IIOLECRLAR IODINB 
~E ~OVAI BY TH!S~ SP RATS IS YERY !rFECTHE, lND DECONTA"INATION 
PACTOR S RAN:;r NG fROM 2 0 AND 1000 ,AY BE OBTAIN ED, DEPBNDING ON 
TH P SOITJTlO~ SE I. ECT ~ D . THE EXPLOSION HAZARD fPO" GENERATION OP 
RADTOLYTI C HYDROGEN, PIRST IDENT IFIED IN THIS PROGRA" IN 1967, 
COPl TIN nES TO RE QIIIR E S ERIOUS CONSIDERATION 1ft PLUT DESIGR. 

F R ~CTnRE INVE ST IGATION S AND STATOS O~ THE HEAn SECTION STBEL TECHNOLOGY PROGRl" 
WI TT, F. J •• WHIT"A~, G. D. 

OA K RIDGE NAT TONAL I.ABORATORY, OAK RI D3E, TEWNESSEE 
THE II~AYY SPCTION STffL TECHNOLOGY PROGRA! IS ONE OF THE "AJOR 
NDCLEAR PR ES SURE YP.S SEL SAfETT RE S EARCH BrFORTS SPOIISORED BY 
TilE fT. S. ATO"IC ERBRGY COft"ISSION. THE SCOPE Of 'l'8IS 
INV ESTIGAT IO N COVER5 "ETALLDPGY, CHEIIISTRY, "ATERIAL 
PROPERTIES, INS~ ECTION, ANALYTICAL AND EXPBRIftBNTAL STRESS AND 
STRUN ANALYSES , ENVIRON"ENTAL EFPECTS, PRACTURE MECHANICS, AND 
TilE GEREPA I. AREA Of PRACTURE BEHAVIJR. IR THIS APTICLB, 
HOllEVER, Til E DI SCUSS ION IS LIftIrED RAINLY TO CONSIDERATIONS OF 
HP lI '1'HIC~NESS AFPECTS THE FR1CTURE BEHA'IOR Of STEELS AS 
~ANIPI!~T E D I N Of HlMIC TEAR TEST SPI":: IMElS, NIL-DUCTILITY 
TRANSITION DROPV EIGHT SPBCI~ENS, COMPACt tBNSION SPECIMBNS, 
AND FLAWED TENSILE 5PECIIIENS. TBST RBSULtS RAVE DE"ONSTRATED 
A SIGNIPICA~T IRCR EASE 1ft TOUGHNESS LEVBtS AS A PUNCTION Of 
T E"PERATUR E. SIftILAR BEIIAVIOR IS INDICATED TO OCCOR lrTn THE 
STEEL IS SUBJECTED TO HIGH FAST NEUTRON PLOENClS. ALTROUGH 
TIIERE IS A S IGNIPICANT IRCREASE IR THB TBRPERATURE Ar lIRICH TH! 
"AJOR PORTInN OP THE CHAMGE OCCDRS. IN lDDITION, 1 PROPOSED 
IIETROD or RELATING PLAV SIZE AND NO'IUAL STRESS (LOADI AS A 
PUNCTION OP TEftPERATURE pop FRANGIBLE, TR1NSltIONAL, AND rOUGR 
BEHAVIORS liAS BPoE" snOllN to HlYB A POtENrIlL FOR CALCULATIMG 
QUANTITATIVE SAFETY "ARGIRS IN REACTOR PRESSURE YESSRLS. 

SynOSIU" ON IIEALTH PRY SICS ASPECTS DP IUCLElB FlCILITY SITING 
PELLETI!R, C. A. 

HBALTH SERVIC ES LABORATORY, IDARO FALLS, IDAHO 
THE FIPTR ANNUAL MIDYBAR SYIIPOSIU" OF THB HEALTH PHYSICS 
SOCIETY WAS BELD IN IDAHO rALLS, IOARO, OW lOY. 3-6, 1970. 
FORTY-TVO PAPERS OM 'HEALtH PHYSICS ASPECTS or NUCLE1R 
FACILITY SITING' VERP GI'BN IN SESSIONS DB1LING 11TH GENERAL 
SITE-SRLECTION CRITERIA lOR NUCLEAR POWER REACTORS, SITIM3 
EVALUATIONS ~OB LARGE ACCELERATORS, FUEL, COOL AlIT. AND 
PISSION PRODDCT IIITRRACTIONS, EnLUI rIOK OF ERYIBOM"UTIL 
COI/TAlllt/ATION AROUND NUCLEAR FACILITIBS, BlllnIOR or AIRBORN! 
RADIOACTIVITT, RADIONUCLIDES IN BIOLOGICAL STST!IIS, COftPARISO. 
OP IIAZARDS FROM INTERNAL COITAftINATIOI, RADIATION STABDARDS, 
AND PUBLIC RELA'I'IONS. RAPPORTBDR SESSIONS lIERE HELD OR tHE 
ENVIRON"ENTAL IftPACT OF OPERAtING POIBR PLANTS AND FOIL 
REPROCESSING PLANtS AND 01 DIRBCT RADIATIOI FROft CLOUDS. 
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OAK RIDGE NATIONAL LABOPATORY, OA~ RIDGE, '!'ENNESSEE 
ON J"NP 5, 1970, WHILE DRESDEN UNIT 2 (A SECOND GEHERATIO~ 
ROTLING VATER R~ACTOP) lAS UNDERGOING POWBR TESTING AND VA5 
OPEPATING AT APPPOXIMATELY 75 PERCENT POWER (1875 MW(T), 623 
MY(!)), A SPURIOUS SIGNAL TN TH~ PEACTOR PRESSURE COftTROL 
SYSTP.M ALTEPED THE STEA" FLOW TO THE TURBINE AND CAUSED A 
"'"rAINE TPIP FOLLOWRD BY A REACTOR SCRA". snBSEQUEflT ERPATIC 
VATER LEVEL AND PRESS~~E CONTROL IN THB REACTOR VESSEL, 
COMPonNDED BY A STnc~ INDICATOR PP.~ ON A YATER LEYEL IIONITOP -
RECORDER AND INABILITY OF THE ISOLATION CONDENSBR TO FUNCTION 
AS NEEnED, LRD TO DISCHARGE OF ST~AII AND lATER THROUGH SAFETY 
VALV~S INTO THE PEAC~OR DRY WELL. ~LECTRIC CABLBS WERE 
OA~AGEn, A NO ELECTPIC nOTORS IlEVP.LOPED LOV R ESIS'!'A 'ICE 
PRonL~ns. NO SIGNIFICANT AIIOUNT Of RADIOACTI'E CONTAnINATION 
WAS DISCHAPGED TO THO f.KVIROHnEHT. THER! VAS NO P8~SSURE 
IlAn~GP, OF THE RFACTOR VESSEL OR THB DRY WELL CO!TAINnENT WALLS. 
RECOVBRY INCLUOr" pOPL1CING SO"E P.LECTRIC CABLES VITH InPROYBD 
CARLES HAVTNG HIGHER TEIIPERATURE FATINGS, REROUTING OTHER 
ELfC~RIC CABLES, DRYING ELECTRIC "OTORS, RBORIENTING THE 
DISrHARGB DIRECTION OF SAFETY VALVES, REYISIRG TRR REACTOR 
PREssnRE CO~TROL SYSTE', I"PROVIHG rH! CAP1BILITY Of THE 
ISOLATTOH CONDENSER, AHD REVISING OPERATIIG A"D EnF.RGENCY 
PROCl!DORES. THE REACTOR REnAINED SHUT DOWN U"TIL AOG. 8, 1970. 
TWO 'ro 3 WEEKS OF THIS DOINTlnE VAS ASCRIBED TO REPUELIRG. 

QOALITY ASSORANCE STA'IDARDS AND PRACTICES 
LAN(;STOH, n. E. 

n. S. ATOnIC E NERG! CO"" ISSIOH, I ASHINGTON, D. C. 
THE U. S. ATOSIC ENERGY CO"815SION RAS BBBN TA~IIG "ANY 
POSITIVE STRENGTHENI NG ACTIONS TO !STABLISH AND ENFORCE A 
SYSTB"ATIC, DISCIPLINED APPROACH TO THB ASSURANCE OF QUALITY 
IN ADVA~CP.D REACTORS AND TEST FACILITIES TO PRonDE FOR SAfE, 
RELIABLE, AND ECOHOIlIC OPERATION IN A TI"ELf AND PREDICTABLE 
nANNp.R. TillS ARTICLE DESCRIBES son Of THESE STIIERGTHBNIRG 
ACTIONS DIRECTED TOWARD THE DE'ELOPftENT AND APPLICATIOI OF 
QUALITY ASSURANCE STANDARDS AND pucnCES FOR ADVARCED REACTOR 
DEVELOpn!NT AND TECHNOLOGY PROGRA"S. THIS ARTICLB ALSO 
DESCRIBES THE ASSISTANCF RENDERED T:J THE ANSI SURconnITTEE 
845-3 IN THE PREPARATION OF INDUSTRf STIIDARDS. 

CASKS POR IRRADIATED FURL - A LOOK AT THE CASK DESIGNERS GUID! 
L~NGHAAR, J. W. 

E. I. DU PONT DE "F~OURS AND COftPANY, WIL"IIGTON, DELAIARE 
SHTPPTNG CONTAINERS FOR RADIOACTIVE "ATBRULS IR QUAITITIES AID 
CONC~NTRATIO"S A80VR SOftE RATHEB LOW LIn ITS IRE REQUIRED BY 
FEDERAL REGULATION TO ftEET CERTAIN PERFORSANCE CRITERIA UftDER 
SPECIFIED RNVIRONIIEHTAL CONDITIONS, INCLUDING A HYPOTHETICAL 
ACCIDE"T. THB THICKLY SHIELDED CONTAINERS FOR IRRADIITED FUEL 
AND OTHER STRONG GI""A nITTERS REQUIRE RIGOROUS DESIGI UD 
ANALfSIS TO ASSURE RI!TENTI08 OF SHIELDIRG UD ADBQUATE H!AT 
nE80VAL. nUCH EFFORT HAS BEEN DEVOTED DURIHG THE PAST 10 TEIRS 
TO DESIGNING CASKS TO MBET TRESE REQUIREftENTS AND TO DUP:LOPI NG 
PROCEDURES TO DEnONSTRATB CO!PLIANCE IIITH THB REGULATIORS. THE 
EMPHASIS HAS BEEN PRlnARILY ON LBAD SHIELDED CASKS, IHICH RAYE 
BREM COftnONLY USED IN TRB UNITBD STATBS BECAUSE OF I FAVORABLE 
BAlANCE BETWBBN INVESTft!NT AND OPERATING COST. UNDER sonE 
CONDITIONS, THE GREITER PAYLOAD OR SRALLER SIZE OF A URAllon 
SHIELDED CASK JUSTIFIES THE GREATER IIYEs'!'n!IT. lftORG TRE 
DESIGN CONSIDERATIONS ARB HEAT REftOVAL, CRITICALITY, SRIBLDIIG, 
STRUCTURAL INTEGRITY UNDER IftPACT ARD PIB! COBDITIO"S, 
THERnAL BEHAVIOR II A FIRE, RESISTANCB TO FRACTURE AT YERY LOI 
TEMPERATURES, AND ASSURANCE OF PROPER F1BRIClTIOI. THES! DESIGI 
CONSIDERATIOIS ARE DISCUSSED IN DETAIL IR THE CASK DBSIGIERS 
GUIDE, USA EC REPORT ORNL-ISIC-68. IHICH lLSO DBSCRIBES THB 
nETHODS OF AIALYSIS, PABRICITIOI TECHNIQUES, ARD TESTIIG 
PROCED"RES FOUND ACCBPTABLE. 

FISSION GAS EFFECTS IN REACTOR FUELS II. BlGIWBBRIIIG APPLICATIOIS 
CARROLL, R. ". 

OIK RIDGE NATIONAL L1BORATORY, OAK RIDGE, TIINESSBI 
THE LITEDATURE DEALIMG 11TH rAE ENGIIEER UG EFPECTS OP FISSIOII 
GAS BEHAVIOR IN RE1CTOR FUEL RATERIAL IS QUITB BITB"SI'B. THIS 
REflEI COVERS raE PAPERS PUBLISHED FRon 1968 TO 1970. THE 73 
PUBLICATIONS CITBD AND BRIEFLY SUn"A8IZED DEAL PRInlRILY IITft 
FUEL SAELLIRG BODELS, HIGB TE"PERATORE EFPBCTS, lEA 
EIPERIftENTAL TBCRIIQUES, AND E"GIISB8ING POB FISSIOW GIS 
RELEAS E. 

A SURVEY OF REA'!' CONDUCTIOI CORPUT!R PIOGR1SS 
SHUKER, W. A. 

BETTIS ATOBIC POIER LABORATORY, VEST ftIPFLII, PBWIISYLYAIIA 
"AMY PROBLE"S IN REACTOR A"lLYSIS REQOI81 ~ROILEDG! OF TH! 
TEaPERATURE Y1RI1TIOIS DU8IIIG 10RftiL RB1CT08 TRAISIBBTS lID II 
ACCIDENT SITU1TIOIS. IB SOLID BODI!S THE HB1T COBDUCTIOI 
EQUATION DBSCRIBES TBERftlL BERAVIOR. 1I0S'!' OPTBI I CLOSIo-F08R 
SOLUTION CANIOT BB OBTIINID BBC1USE OF COIIPLEI GBOftETRIES liD 
BOURDARf CONDITIONS, BUT THBSE PBOBL!RS SlY BB COIYBIIBRTLf 
APPROXlftATED BY NunERIClL SOLOTIOJS OBTlINBD OB RIGB-SPEBD 
COSPUTr.RS. ELK'EI HEAT COIDUCTIOI PROGRlftS RBPORTBD II THE 
LITER1TURE ARE RBYIEWBD. ALL TRBSE PROGB1RS lPPROIIR1T! TB! 
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Hr.AT CONDUCTION EQnATION IN AT LEAST TWO DI"ENTION~ UNDER 
TPANSI~~T AND STEADY-STATE CONDITIONS FOR GP.NERAL TYPES OF 
BOUNDARY CONDITrONS. THE COnPARISON OF PROGRAR~ INCLODES 
CONSIDERATION ~F TilE "ETHOD USPD TO DESCRIBE GEO"P.TRY, THE 
N!J"~prCAL DTFFERENCING "ETHOD, THP nAlI"O" ALLOUBLP. MUnBER OF 
NODES, AND THP ~ANNER OF SPECIFICATIO~ OP BOO"DARY CONDITIO"S, 
"ATERIAL PROPERTIES, AND HEAT-GENERATION RATE. 

snnCPITTCALITY nEASORE~BNT IN AN LnFBR 
ACKERnANN, N. J., JR. 

OAK RIDGF. NATTOMAL LABORATORY, OAK BIDr-P" T!NIE~SEE 
RELIA8LP KNOWLEDGE OP THE SUBCRITICALITY STATB OF A 10CLEAR 
rEACTOo AT ALL T In~s DURING SIIOTOOAN, COUPLED AITH PROPER 
ADnINTSTRATIVE CONTROL, SHOOLD PRECLUDE THE POSSIBILITY OF THAT 
REACTOR ACCIDENTALLY BPCOnlNG CRITICAL OR SQPERCRITICAL. TillS 
REVIBW OF TH~ STATE Of THE ART OF S08CRITICALITY "EASORE"RNT IN 
THP I.UBR GrVBS PARTICULAR ATTENTION TO FonR nBA~nREnBMT 
TECIINIQOvS - REnTRON SOURCE ~ULTIPLICATIOR, NBUTRON NOI~P; 
ANALYSIS, INVERSB ~INETICS, AND POL~ED NBOTRONS. IT IS 
CONCL'lDED Til AT THE NEUTRO" SOURCP ftULTIPLICATION T~CHUQQE IS 
THE ONLY ~BTHOD APPLICABLE POR ftEASURING THB SUBCRITICALITY IN 
AN L"FBR OVER rHE FULL RANGF OF SHOTDOWN. PRFSE"T 
SURCRTTICALITY ~BA~nneftENT DBVBLOPMENT PROGRAnS ARE RBVIEWED, 
AND pn'!'nPE APPLICATIONS ARE DISCUSSED. 

~RYPTON - l~NON RP.MOVAL SYSTBnS 
KP.ILIIOI.TZ, G. A. 

OAK RIDGE NATIONAL LABORATORY, OA~ RID:; B, TENNESSEE 
THE NEED FOP noP! EI.!CTRIC POIIF.R 'NO TRE CORRESPONDING INCREASE 
IN THF. NO~BER OF NUCLBAR POIIER REACTORS AND PU!L RECOVERT 
PLANTS ~AKE IT DESIRABLE TO HAV! N~AR ZERO RBLEASB OF FISSIOI 
PRODIICT GASES TO THE AT~OSPRERE. SYSTEIIS FOR RETAINING AND 
~TORIRG RADIOACTIVE XENON AND ~RYPTO" HAVB BBEN DP.VBLOPPD, AND 
FOUr. OF THE MOST PROMISING ftETHODS CAPABLE OF FOLL SCALE 
APPLICATION ARP. DE~CRIBED. CURPENT SYSTEMS INVOLVE ONB OR "ORE 
Of THE FOLLOVING PROCESSBS (1) ADSORPTION ON CRARCOAL A'" 
AftDIllNT OR LOVER TEMPEPATOR!S, (2) CRYOGENIC DISTILLlTION 
VITHOO'!' CHARCOAL, (3) SEPARATION BY PBRnSBLECTIYE "!ftBRAN~~, 
AND (4) Sp.LEcrrVE ARSORPTION OF ~RYPTON AND XENON IN 
fLnOROCARRON SOLVP.NTS. 

EFFBCTS ON ORGANISnS OF B~TRAIN"BNT IR COOLING VATER - STEPS TOIABD PREDICTABILITY 
COOTANT, C. C. 

OAK RIDGI' NATION1L LABORATOBY, OAK RIDGE, TBNNESSEE 
"OOBLS API' BBING DBVELOPED AT OA~ RIDGB NATIONAL LABOR1TORY AND 
ELSEWHERE FOR PRF.DICTING BCOLOGICAL EFFECTS O~ THBR"AL SHOC~S 
RECEIVED BY ORG1NISftS rASSING TRROU~R THER8AL POAER PLANT 
COOLING STSTB~S. THv ~ODBLS AERB DRVBLOPED IRITIALLY POR 
STOOlING DTRBCTLY LETIIAL EPFECTS, BUT THEY ARE APPLICABLE TO 
SPCH snBLRTHAL FrFECTS AS EQULIBRIO" LOSS AND 11ICRBASBD 
SUSCBPTIBILITY TO PREDATION. TIIESB PREDICTI'I'! nODBJ.S AND THB 
BASIC BIOLOGICAL DATA RPQOIRED FOR OS£ OF THI'n PROVIDB FOR 
SELECTION OF LIRITS OF TE"PBRATORE BLEVATIONS AID DORATIORS OF 
EXPOSURE ~O VAR"ED WATER AT POWER PLANTS VHICH WILL PRBVERT 
DETBlnENTAL EFFECTS. 

FAILnRE 01' 11 RP1CTOR PRI"ARY SCRAn SYSTE" 
GALLAGHBR, G. R. 

U.S. ATOnIC EIIERGY con~ISSION, RICHLAND, WASHINGTOI 
THE" REACTOB AT HANFORD SCRA~"ED FROR AI OPERATING LEVEL or 
APPROII~ATELY ij50 "V AT 0525 HB, SEPT. 30, 1910. THE REACTOR 
VAS IN A POIlER ROLDI KG MODB VITH THE PRI"ARY LOOP AT 
BQUILIBRIO" FLOA AND TEnPERATORE. THE SCRAR SIGNAL VAS 
INITIATBD BY SInULTANEOOS LOll FLOW TRIPS ON SEVER1L PROCBSS 
TOBES. OIING TO A UNIQOE ~ALFONCTION, TRP. BOD SaFETY SYSTE" DID 
1I0T RESPOND TO THE SCRAM SIGIAL. OTHER SCRA" TRIP 
INSTRU"EITATIOll RBSPONDBD AS DESIGNBD, AID THE REACTOR lAS SROT 
DOliN AND nAINTAINBD II A SAFB CONDITIDI BY TRB BALL SAFETY 
SYSTE". NO O'ERHEATING OF REACTOR c)RPOIBlITS OCCURRED, AND 10 
RADIATION VAS RELBASBD. THB SHUTDOI" TBINStBlIT lAS NORNAL IR 
ALL RESPECTS. THE LOW PLOI AAS ClOSED BY A PRlnARY ponp 
TRIPPING FRON STEA" TORBINE DRIVE SPBED DOWN TO PONY nOTOR 
BLECTRIC DRI'E SPEED. THE TORBINE TRIP VAS PRECIPITATED BY 01l! 
OF THE TORBIRB CONDENSER CONDBNSATE ponps LOSING SOCTIOII 
BECAUSB OF A PLOGGED SCRE!1I. THE SAFETY RODS FAILED TO SCHAR 
OWIIG TO A COMBINATION or CIRCOMSTANCES II'OL'IIG THB 110. 59 
ROD ASSIGN"ElIT SAITCR BBING IN TRB OFF POSITIOI lID THERE BEIIG 
rOOR FAILBD (SHORTBD) DIODBS IN THB 10. 59 ROD SCRA" CIRCOIT. 
THIS CO"BINATION OF E'ENTS AID THB PARALLED IIRIIG 
CHARACTERISTICS or THB ROD SAFETY CIRCUIT ALLOWBD POIEB rROM AI 
AOXILIARY ELECTBICAL CIRallT TO rEED ALL THE ROD SCRU 
SOI.BIOIDS AND THns KEEP THE" ENERGIZED APTER THB "lIN SCRI" 
REL1YS HAD TRIPPED. 

ST"POSIO" ON THB !'RAINING or NOCLBAR FACILITT PERSOftftEL 
"CCORD, R. V. 

OAK RIDGE NATIONAL L1BOR1TORY, OAK RIDG!, TBINESSBE 
TVENTY-TWO PAPERS AXD A PllEL DISCOSSIO. IBRB PRBSENTED Af THB 
SY"POSIO" ON THE TRAINING OF "OCLEAR FACILITT PERSON.SL. rHB 
PAPBRS CO'BRBD ALL FACETS OF H!lCLIAR RR1CTOR OPBRATOR TRllllIlG 
FRO" PRILOSOPHY AND OBJECTIlBS TO DBTlILBD TRlIlnG nBTRODS. 
TWO PAPERS VBRB PRBSENTED ON THB TR1IIIIG AID LICBISING OF 
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RAnIOCIIE~ICAL PPOCESSINr. PLANT PERSJlINEL. SEVERAL PAPERS 
DISCnSSED PUBLIC RELATIONS AND THE EDOCATION OF TBE PUBLIC FOR 
TnE ACCEPTANCE OP ~OCLEAR POWEI!. 

TH". ROLl'. OF Till' ADVISORY COIIHTTEE ON REACTOR SAFEGOARDS IN THP. REACTOR LIC!RSIKG PROCESS 
BflSlI, S. H. 

U.S. ATOIITC ENPRGY co~~rSSION, VASHINr.TON, D.C. 
THE ROI.E OF THE ADVISORT COII"ITTEE :IN REACTOR SApEGOARDS (ACRS) 
IN THE REACTOR LICENSING PROCESS IS REVIEWED IN TAE CONTEIT 01' 
ITS ORIGINAL CHAPTER ESTABLISHED BT CONGRESS. SPECIFICALLY, 
IIEIIBER~HIP AND OPERATIONAL PROCEDORES ARE REVIEWED VITA RESPBCT 
TO SPECIPIC PRO.IECTS. '" I~PORTANT ACTIVITY 01' THE ACRS IS 
REVIEW 01' GI'NERrC SAI'BTY ITEIIS ~lID CODES, STANDARDS, AND 
CRITERIA. RPCO~"r.NDATIONS AND COIIIIENTS lRE UDE CONCBRNI1I3 
APEAS WHERE CONTINOING IIIPROVEIIEIITS ARE POSSIBLE IN THE 
REGOT.ATORY WOR~ LOAD, EVALOATION OF DESIGN CONCEPTS, AND 
OPERATTON Of THE ACRS. 

SO~E EFFr.CTS 01' PUBLIC INTFRVE"TIO~ ON THE REACTOR LICENSING PROCESS 
APIGRT, G. O. 

AEnOJET NnCLEAP COIIPARY, IDAHO PALLS, IDAHO 
THE ENVIRONftEITAL PROTECTION ROVEIIENT, WHICH HAS GROIlN SO 
STRONG OVER THE LAST 2 TO 3 YEARS, HAS GRBATLY API'ECTBD THE 
CIVILIAN POWER REACTOR LICENSING PROCESS. INTERVENTION IN 
P"BLIC LICENSING HEARINGS AND COORT ACTION HA'F. BOTH BEEN 
WTDELY E~PLOIBD, WITH A "BT RBSULT, IN IIANT CASBS, or 
SIGNIFICANTLY INCREASING THE TIftE REQOIRED TO OBTAIN BOTH 
CONSTRUCTION AND OPERATING LICENSES. IT IS CONCLODED THAT A 
STRONG EPPORT ftUST BE IIADE BY INDUSTRY If PROTRACTED DELAYS ARE 
TO Br. AVOIDPD. 

THE DEVELOP~ENT Of PEACTOR SITING CRITERIA BlSED OPON RIS~ PROBABILITY 
ftELEIS, ~. + ERDRAN", R. C. 

UNIVERSITY 01' CALIPORNIA AT LOS ANGELES, LOS ANGELBS, CALIPORNIA 
!lXAftINATION or THE ORIGINALLY PROPOSED rAR"BR LlftI'!' LINE 
CRITlIRION FOR N"CLEAR PLAHTS LED TO A TOTlL INDIYIDIIAL 
ftORTALITY RTS~ THAT IS FAIRLY HIGH WITH RESPECT TO OTHER 
RECORDED RISKS. FOR EXAftPLE, IN THE CASE ~P AM BQUAL 111110 
DIRECTION PROBABILITY OF 1/12 (ANT 30 DEGREE VECTOR O'ER A 360 
DEGREE CIRCLE), THE TOTAL RIS~ PROII AN ACCIDENTAL RELEASB AT 
TIIP. PLANT WAS ONLY 3.Q I 10(EXP-6) BOT US STILL JIl TIftES THAT 
CAUSED BY LIGHTNING. A KEV LOCATION FOR TBE LIftIT UlIB WAS 
THEREFORE DEDUCED THAT WOULD SATISfY BOTB FARIIER'S 
PROBABILISTTC SAFBTY ANALTSIS PHILOSOPHY AND AT THE SAftE TlftE 
LIftlT THE ADDED RIS~ TO THE INDIVIDOALS LIVING AT THE EICLnSIOR 
RADIOS TO A VERY LOV VALOE. FINALLY, THB PROBABILISTIC SAFETY 
ANALYSBS OF THRPE EXISTING NOCLP,AR PLANTS ARE conPARED 11TH THE 
ORIGINAL AND SODIFIED LIftIT LINBS. RB.CE ONE CAN OBSERVE A 
CORR!lSPONDENCE BETWEEN CALCOLATBD PLANT BELEISE DATA AND TH~ 
LIftIT LINE CO.CEPT. IE THOS CONCLDDB TR1T AN INTBGR1TED SAFBTY 
ANALYSIS BAS ED ON THE LInIT LINE CONCEPT COOLD PROVIDB THE 
NUCLEAR INDUSTRY VITH lN ADEQOATE RBlCTOR SITING TECHNIQOE. 

TilE FonRTEENTII POVE~ USTRORElITATION SfNPOSIOR 01' THE IIISTROftERT SOCIEfT OF lllERICA 
HAGEN, Y.. W. + RIIODE, G. K. + BASSETT, T. G. 

OAK RIDGY. NATIONAL LABORATORY, OlK RIDGE, TENNESSEB - BIAG1BA 
IIDHANK POWER CORPORATION, SYRACOSB, KEW YOR~ 

THE ELECTRIC POVF.R GENERATION SEGNENT OF TBE NOCLEAR rIELD IS 
INCREASING IN SIZE UD IN IIIPORTlNCE AIID, THEREFORE, IN ITS 
RESPONSIBILITIES AND NEED TO BE REARD. SOlE 01' TBIS INDOSTRY' 5 
CONCERNS ABOOT STANDARDS, RBLIABILITY, COftRONICATIONS, ANn 
INSTROIIUTATION AND CORTROL NEIIOS IERE EIPRESSBD iT THE 
INSTRORENT SOCIETY OF ARERICA'S lqTH POIER INSTRONBNTATION 
SYftPOSIOft. ftORE STANDARDS ARE STILL NEEDED, AND TO RESOL'B sanE 
OF TRr. RAJOR SAI'ETT PROBLEftS NOli BEpORB THE INDOSTRY, SEfERAL 
IRPORTANT INSTRPftEKTATION ANn CORTROL DBJBCTI'ES NOST BE ftET. 
ALSO COftRUHICATION BFTVEEJ THE ENGINEBRING DESIGI AND THE 
OPERATING GROOPS COOLD BE IRPROVED. 

COKTAIIINATIOH CONTROL OF SODION RELEASBS 1'108 LIQUID ftETAL COOLED PAST BREEDER REACTORS 
PIRST, R. I. 

HARVARD SCHOOL 01' POBLIC BBALTH, BOSTON, RASSACHOS~S 
ALTHOUGH LIQUID ~ETAL COOLED FAST BREBDER RBACTORS lRB DESIGIIED 
TO AVOID SODIOR RELEASES, SOUND PUBLIC HBALTH PRACTICE DERANDS 
THAT THE "ATORE AND POTENTIAL CONSEQOBNCES OF EYERY 
CONCEIVABLE TYPE OF RELBASB BB EVALOATED. IN THIS ARTICLE A 
TYPICAL REACTOR HANDLING LARGE VOLONBS OF BOT SODIOft IS 
ANALYZED CARBFOLLY TO DETERNIn! WHERE ACCIDE.TAL LEA~S AND 
SPILLS IIAY OCCOR. STANDBY CONTROL ftETHODS ARE RECOftREIIDED TO 
PREVENT SPREAD OF AIRBOR!B SODI"N AND ITS REACTIOII PRODOCTS, TO 
REDOCE REACTOR SHOTDOIN TIBE, AKD TO "INI8IZE CLElROP COSTS. 
CRITICAL FACTORS Apr!CTIftG THE DESIGII 01' EHGINEEBED CO.TROLS 
FOR THE CONTAINftENT OF ACCIDEITAL SODIUN RSLEASES IERB 
TRRPBRATDRE OP THE "!TAL, OXYGBN CONCE.TR1TIO. AIID SIZE 01' THE 
SPACE INTO WKICH THE SPILL OR LEAK OCCORS, R1TE 01' SODIDII 
ESCAPB, AND THE AROORT OP SODIUft LIKELY TO BB RELEASED BEFORE 
RENEDIAL ftEASUR!S CAN BE TAKE! TO STOP IT. 
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PATLUPF.S (lP THREA~F.D FITTINGS AND I'ASTP.NRRS AT NllCLEAR FACILITIES 
SCOTT, R. L. + HARLET, P. R. 

OA~ RTDr,P. NATIONAL LABORATORY, OAK RID3E, TUNESS!! 
T"IPTT-THPEF. INCIDF~TS ARP. TABijLATEO CONCERNING PR(lBLE"S 
F.NCO"N~ERP.O WIT" BOLTS, SCREVS, NUTS, UD THREADED FITTING!;, 
ALL OF WHIC" SHOULD Bl OF INTF.RF.ST TO BOTH DESIGNERS AND 
OPP.PATORs. TRE~P. INCIDENTS "AYE REQUIRED APPROII"ATP.LY 10 
~OIlT"S OF ADDITIONAL REACTOR OOWNTHP. .... T ONE rACILITT AN 
FSTI"ATED FXPENDITURl OF S10,000 WAS CAUSED BT THE FAILURE or I 
I-H. THRF.AOED STRAINEP PLUG. TH! THR!! "AJOR TTPES or fAILURES 
- CORROSION, I'ATIG"F, AND GALLING - ... RE DISCOSSED. 

ON CSTI~"'TTNG FIssrOll-PROOUCT RADIATTOII AND THP.R~AL pown SOORCE sTR!"~TH 
CI.AC~, P. 11. + EC~HOfF, N. O. 

K ... NsAs STATE UNIYEPSITY, "AIllfATTAN, ~ANSAS 
ASsO"ING P.~TENDFD sT2 ... Dy-sTATE REACTOR OPERATION, "sEI'OL 
APPROXT"ATIONS OF fISSION PRODUCT SOORCB STRENGTH lIN CunIES) 
CAN DE ~~nE BY ~OLTIPLnRG THF THFRHL-ERBRGY RBLr. ... SE lIft "WD) 
Br 100 AND nIHDlNG BT 'fOB TI~E INTeRYlL PRO~ SHUTDOWN lIft 
TP.ARsl. 

TH! As"R CODE QOALITY-AsSURANCE PROGPA~ ~OR NUCLEAR REACTons 
~CGU FfET, J. R. 

OAK RIDGE NATIONAL LABORATORY, OA~ RIDGE, TENNESSEE 
TO ENR~NCE THE SAfETY ~ND RELIABILITY 01' YESsBLS, PU~PS, 

VAI.VES, AND PIPING USED III NOCI.B ... R POWER SYSTE~S, THE "'S~E 
BOILER AHD PRESSORP. VESSEL CODE HAS SET PORTH SPECIFIC 
Q"ALITT-ASSfJRANCE (QA) RBSPONsIBILITIES FOR TH! OMN!R, THP 
'ANUFACTORERS, THB INSTALLERS, THE ASH!, AND AUTHORIZED 
INSPECTION AGENCIES. IN P ... RTICOLAP, TH! RAftOPACTORERS AND THE 
INST ... LLERS OF ~UCH CO"PORENTs ~UsT OPER~TB ONDBR A CONTROLLED 
~ANOF"'CTURI"G STsTP." AND ONDER DETAILED Q'" PROGRA~S. TBIs 
APPROACH TO CONTROLLING THE DBstGN, PABRICATION, AND 
INSTALLATIO~ 01' NUCLP.AR CO"PONENTS DORING THE paST J YEARS HAS 
"ATP.RIALLT I9PROTED THE INTEGRITT OP NOCLEAR PRESSORE BOUND~RY 
AND PRllssnRE-CONTAIHING sysTB~s. 

TH~ I"P"'CT 01' THE PROPOSED RBVISIONS TO r ... BA REGOLITIONS POR TH! SAfE rRANSPORr OF RIDIOACTI'E ~ATERIALS 
sP.AGRf.N, R. D. 

OAK RIDGE N ... rrONAL LADORATORY, OAK RIDGB, TBNNESSEE 
AN EFFORT IS UNDER WAY TO REnSB AND UPDATE THP. UBa 
REGULATIONS FOR THB SAFE TRANSPORT 01' RADIOACTITE "ATERULS. 
ONDBR THB "PW RP.GOLATlcrNS TH! PRrSE.T STSTE~ OF CLASSII'TI"~ 
RADIOACTIVE ~ATERIAL INTO GROOPs ACCORDING TO TRB RADIOTOrICITY 
OF THE RADIONOCIIDE CONCERNED WILL BE DISCONTINOBD. INSTBAD, 
AsSEsS"BNTS OF THE LI~ELY IMTA~E Of RIDIO&CTI'E ~ATERIAL APTER 
SERIOOS DA~aGE TO PACK ... GING "'R! CO"BINBD WITH CILCOLATED 
RADIATION DOSES POR ONIT I NTHE Of SO~g 280 RADIONOCLID!S TO 
DERIVE A TUEORETICAL sAPE LIHIT FOR THE RADIOAC·U'E COllTnT 01' 
TRANSPORT PACKA~ES. ACTIYITY RELEASE RITES FOR P ... CKAGIIG ONDER 
"OR~AL CONDITIONS OF TRANSPORT "'S WELL ... 5 UNDER &CCIDBNT 
CONDITIONS ARE TO BE BAslD 01 TRESB sAFB LIMITS. 

sTROCTORAL FF~ECTS or CONFINED DYNA~rC LOADS 
HABIP, L. ~. 

fORD PEsEARCH AND FNGINPERING CENTER, DBaRBORN, ~ICHIGAN 
TUIS RRVJP.W OF ~ODERR ~ETRODS or DBSIGI UD AN ... LISIS IN THB 
I'IP.LD or STPOCTlIRlL EFFECTS OF DYN ... MIC LOADS STE~s PRON CURRENT 
NEBDS ~O ENSORE THE COftTAINMENT 01' CHB~ICAL R!ACTIONS TRAT "ay 
ACCIDENTALLT OCCUR IN LIQUID ~BTAL HEATID sT!l~ GEftERlTORs 
ASsOCIATPD VUH CERTAIN NOCLEAR POIlER PUNTS. IT IS R!CO~~BNDBD 
TUAT THB DESIGN OP CTLINDRICAL VESSELS SU8JECTED TO TBAISIUT 
INTBRNAL PRESsDPES B2 BASEO ON THE A~PLITODB - I~POLsE PLANE 
REPRESENTATION OF Till! DYNA~IC BORsTING CRITBRION. ~ETRODS 
AVAILABLE FOR APPLICATION TO TH! PROBLB" OIDBB CONSIDERATION 
ARE DYNA"IC LINIT ANALYSIS AND FINITE DIPPBBBNCB ANALYSIS, 11TH 
BRIEF ~P.NTION OF RECENT D!VELOPRERTS IN PIftITB ELB~EftT RBTRODS. 

SI"ULATING STRON. ~OTION !ARTHQUA~B EPFBCTS ON IUCLEAR POIlER PLIIITS 
sNITH, C. B. + ~ATTBIPsEN, R. B. 

ONIYERsITY OF CALIPORNI ... , LOS ANGELES, CALIPORNIA 
RESEARCH BEING CONDOCTBD TO DETERNIRE TB! EPPBCTS OF 
EARTHQOHEs ON NUCLEAR POIIER PLANTS INCLUDES DIIlftIC TISTS or 
POLL-sC"'LP. NOCLEAR POWER PLANTS AND THE DBVELOPMElIT 01' 
NATHIl~ATICAL "ODILS Of THE SysTER BlSED 01 npBRI~BITAL 
RESOLTS. THESE TESTS HATB BBEN CONDOCTED AT THB nCLl RZs!lBCR 
RBACTOR, THI! BXPBRI~!ITAL GAs-COOLBD REAcrOR I ECCR) , TBE 
C"'ROLINIS-'IRGINIA TOBE REACTOR (CTTRI, TBB rER~I F ... ST BlEEDER 
RE ... CTOR, AND THB SAN ONOPRE NUCLBAR GII!RITIWG STATION. 
ErpERI~BWTAL INVESTrGATIONS INCLUDE TNE RESPONSE DO! TO 1~8I!N~ 
EXCITATION IWIRD AftD N ... TUR ... L GROOND 'IBRaTIOIS), PORCBD 
VIBRATIONS OSING sTRUCTORaL VIBRlTORs, rOICBD 'IBRATIONS OsIIG 
I~POLsES, I'REE fIBR ... TIONS FRO" A LARGE I1ITIlL DISPUC!ftEftT 
('sftAPBac~' TESTSI, ... 10 PORCED VIBRATIONS CAUsBD BY !IPLOSIT! 
BLASTS. TRE RAJOR E~PHAsIS 01' TRE lOll IS 01 DE'ELOPIIG NBTRODS 
POR nCITING PUJ.L-sCALE STROCTORI!S ... T LUBLS COBPARlIILl lUll 
STRONG 1I0TIOI BAR~HQOA~Bs AND USING TIIBSB TESTS TO DB'ILOP 
MlTIIBII ... TIC ... L 1I0DELs FOR REACTOR sYSTns. CORB!IIT I!PFORT IS 
CONCBNTR ... TED 01 AN ... LTZIRG THB RESULTS O~ BL ... ST TBSTS. INALYSIS 
TO DATI! HAS PROVBD Tn! I'BlSIBILITY 01' THI BLaST T!CHftIQOIIS AID 
-IS GIVING INSI3HT IN'l'O TB! HOnUBlRI'fIES ASSOCIATED IITII !116H 
LEfBL RBSPONsE. IlCELLEJT AGRBBllnT laS OBTAUBD I I COBPIRISOWS 
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OF FORCED VIBRATION IE~T DATA AND BLAST DATA. NE'BRTHBless, 
nONLINEAP RPHAvrOR OF NnCLPAR PLA~T COMPONENTS IS STILL NOT 
W~LL UNnER~TOOD, AND ADDITIONAL WOR~ IS REQUIRED TO DBfINE THE 
~£CIIA"TS·S THAr GIV· PISE TO NONLTNEA"ITIES. 

prop POPTURE STODY - 1q71 
V .\~ DENBEPG, s. P. 

G~N E RAL ELECTRIC CO"PANY, SAN JOSE, CAlTFORNIA 
TilE nrp~ RUPTORP STnDY IS CONC-ERNP.1l WITH EITENDIRG THE 
UNnERSTANIlTNG Of fAILilRE CAUSING "P.CRAMIS"S ANn I"PROVING THB 
CAPABILITY "OR ·VALUATING PEACTOR PIPING SYSTEMS TO ~INIMI7.E 

TII~ PPOBABILITY Of fAILURES. FOLlOWH:; A DETAILED REVIEW TO 
DETEr"IN! TilE EPI'ORT "OST NEEDED TO I~PROVE II0ClEAR SYSTEM 
PIPIN~ (PHAS~ I), ANALYTICAL AND EXPERIMENT1L EFFORTS 
(PIIASF II) WEPE STAPT~D IN 1965. THIS STATOS RP.POPT SO~~ARIZBS 
TilE ACCO~PlISR~ENTS OF A BROAD PROGRl' IN (1) AT-PEACTOR TESTS 
or TilE RFPECT Of PRI~ARY COOLANT E~VI~ON"ENT ON TH~ FATIGUE 
BEIIAVIOR OF PIPING STEELS, (2) FATIGUE STUDI ES THROUGH BOTH 
BENCIf-~CAlE ArID LARGE CO~POMENT TESTS, (3) FRACTORE "BCHANICS, 
(4) sourTION OF PROOLE"S IN STRP.SS ANALYSIS, AND (5) rAILORE 
prOBARr!.ITY STIIDY OF ACTOAL REACTOR PIPING SYSTEMS. BROADLY, 
TilE R~SIILTS OBr~INED SHOR TH1T PRI"ARY PIPING sYsr!~s ARB VERY 
SAPE, THAT SUCII PIPING IS CONSERVArnELY DBSIGNED (TO Bl1.7 
NIlCLEAR PIPING CODE), AND THAT TH! 'ATERIALS, PARTICULARLY IS 
!.Og CYCL! FATlaUE, ARE SOCII THAT CONSIDBRABlE lEElAY BIISTS ON 
~IIE SIDE 01' SAP?TY, I. E., TRE HU"B!!R or STRESS CYCLES TO 
INITIATE AND GROW CRAC~S THROIIGH PIP~ WAllS ARE AT lEAST A~ 
nPDER OF "A~HrrUDE ~REATHR THAN THE "U"BER or CYCl!!S IN PlUT 
SFPVICE LIFETI"",S OF 40 YEARS. 

r.STI"ATES OF DOSE TO NOR7HERN HE"ISPHERB POPOLATION GROOPS FRO" ~nYPTON-85 E~IrTED 8Y A SIN~LE NUCLEAR 
1'11% REl1ROCP.SSING PLANT 

/l:NOX, .1. D. • PP.TERSON,~. R. 
LANRP.NCE RADIATION lADORATORY, lIVBRMORE, CALIFORNIA 

TUP. ~ADIOACTIVr. DOSE TO NORTHERN HE"ISPHBRE POPULATION GROUPS 
I'RO~ /l:RyprON-8~ E"ITTED BY A TIPIC1L NUCLEAR FUEL RBPROCESSING 
PLANT JS ESTIMATED rOR 'ARIOUS DISTANCES IND TIllES, I"CLUDING 
TilE GI.OOAL EQUIlIBRIO" 110POLATION DOSE R!!5UlTING FRO" A 
CONSTAPT nATE OP E"ISSION. THR TOTAL POPDlATION DOS!! AT ANY 
lOCATION DEPENDS ON BOTH THE PROXI"ITt TO TRE PLANT ARD TftE 
POPII1.ATIOI! OF THE ARRA AFFECTED. THE lARGEST POPULATION DOSE 
oc-cnRS IN ASIA, PRINCIPALLY BECAOSE Dr ITS DENSE POPULATION, 
BUT THIS IS A SMALL FRACTION OF THAT RECEIVED FRO" NATORAl 
RADIOACTIVITY. ~HE NEXT LARGEST DOSB IS IITHIN 1000 ~" or TRE 
SOI/RCE, AIID TilE SMALLEST DOSES ARE U PDLlR AND EQUATORIAL 
T. ATITnnES. 

NI/CLEAP SAPETY AT GBNEVA - A REVIEI Dr rftE NUCLEAR SAFETY ASPECTS OF '!'HE FOIIRl"~ GI'NEfA CONFERENCE 
NIIClEAR SAP ETY ED ITORI At STA 1'1' 

OA~ RIDGE qATIONAl LABORATORY, OAK RIDGE, TBNNESSEE 
THP. RnCLEAR SAFETY ASPECTS or THE FOoRTH INTBRNATIONAl 
CONFERENCE ON rHE PF.ACEFOl USES 01' ATOBIC BNERGY, HELD AT 
G~NEVA IN SEPTEMBER 1971, DEALT WITH ENVIRON"ENTAL ASPECTS AHD 
PIIBlIC ACC P.PTANCE, I HSURARCE UD P EGoLATION, POIIER PLANT 
SAFETY, RASTE "ANAGEIIENT, HE1LTH PHYSICS AND RADIATION 
PROTECTION, AND NUCLEAR PlAIIT PERrOR~ANCE. THE AUTIIORS or THE 
"OPE TOAN 100 PAPERS GIVEN AT THESB SESSIONS, REPRESENTING MOST 
OF TilE WORLD'S ~ATIONS WITH NOClEAR POIER CAPABILITY, IERE 
"ENF.RALlY SUGDINE IN THEIR PRESBNTATIONS AND SBE"ED TO FEEL 
THAT CONTINUED ~XPERIENCE AND ADVANCING TECHNOLOGY 10ULD 
EVENTUALLY SOlVP "OST IF NOT ALL THE PROBLB"S CURRENTLY 
ASSOCIATBD 11TH NUCLEAR POIIER. RBSBARCH AHD DEVBLDPMEIIT MOST 
CONTINIIE, HOWEVF.P, IN ORDER TO HUE POSSIBLE TIIB PROIIIS! or 
ABONDANT POIER TO THE NEXT CEIITURY'S TBE"ING IIILlIONS WHO VOOLD 
OTHERWISE FACE ENERGY STARVATION. 

DHANC-IN!; ENVIRONMEIITAL IIIPACT AND ECONO"IC PROGRBSS - THE I"PACT OF THE CODRrs 
NICHOLS, B. l. 

OAr nIDaE NATIONAL LABORATORY, OAK RID~E, TENNESSEB 
ALTHOOGI! ENVIRON MENTAL lBGISLATION RESOLTING PRO" PO BLIC 
CONCERN DATES BAC~ TO THE RITERS AND HARBORS ACT OF 1899, ONLY 
RECBNTJ.Y HAS THE "OMENTO" OF CONCERN RBSOlTED IN F'!DERll 
LEGISLATION THAT FORMAllY WEIGHS THE COSTS OF ENVIR08"ENTAl 
I"PACT IGAIMST THE ECONO"IC AIID TECH!ICAL BENBFITS TO B! 
GAINED. THE NATIONAL ENVIRONMENTAL POLICY ACT or 1969 (NEPA) 
NOT ONLY STRENGTHENS PPEVIOUS lEGISLATION BOT, I" ADDITION, 
REQOIRES A BALANCING OF THE !NVIRON~BNTAL I"PACT AIID THE 
TFCHNICAL AND ECONOMIC BENEFITS TO rRE PDBLIC AS A WHOLE. THE 
INTERPRETATION OF NEPA BY THE 0.5. COURT OF IPPEAlS rOR THE 
DISTRICT OF COlU"BIA CIRCUIT IN THE CAlVBRT CLIFFS CAS! HAS HAD 
CONSIDERABL~ IMPACT ON BOTH THE O. S. ATO"IC ENERGY COII"ISSIOR 
(AP.C) AND THE ElBCTRIC-POVER INDDSTRY. ALTHOUGH THE BURDEll OR 

THE CO""IS5IO" AHD INDOSTRY "AT SIBR CDMBERSORR, IT IS 
CONCEIVABlB THAT THE THORODGR Rf:VIEI 01' ALL ASPECTS OF PLAnED 
rnOJECTS RBQOIRED BY NEPA MAY RESULT IN A TIOFOlD BENEFIT - TR! 
REDOCTION 01' BOTH ENVIRONMEBTAl I"P1CT lND ECORO"IC OUTLAY AT 
FUTORI'. NUCLEAR POIER PllRTS. THIS UrrCl! DISCUSSES TilE 
I"PlICATIOHS r~R THB NUCLEAR POVER I"DDSTRY OF BNVIRON"BNTAl 
LEGISLATION AND THB DECISION OF TBE COORT IN THE CALfBRT CLIFrs 
CASE. 
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NATT ON AL rONF ~"EN:E ON WASTE HEAT UTILI ZATION 
~ n PG AN, J . G. 

OA" PIDG~ NATI ONAL T. A D O ~ ATClRY, OAK PIOG .. , TENN ESS .. E 
TU P. CON p PR ~ IICE ON WA ST E HEAT UTILIZATION WAS nELD IN 
GA-L INBno G, TEN"., OCT. 27- 29, 1971. A~ONG THE TOPICS 
CO NS lO PPED WERE TECHNICAL STATUS FOR HEIT OTILIZAT I ON, 
n F"O ~ S-P ATION ~ P OJ ErTS , ~A R ~ETI~G AND ECONO~IC S , PPOJBC~EO 
ArP LI C"IOIIS , "> ITE SP.LFCTI ON, AND WATE R LAW AND WATER 
" FGP LATIONS. ALTHOUGH AT PRESENT TH E F ~AcrIO N OF WASTE HEAT 
~ Ff ~CTTvn Y USE D "AY DE SKALL, THE CONFERENCE PROJ ECTED A SEnSE 
o r n RG ENC Y POP P RO~PT PLANNING AND ACTION. ROVFVER, IT UAS ALSO 
POINTFO OU T THA T REGULATION CONSTRAINTS AND ON CERTATNTI ES ACT 
AS D ET~R RE H T S TO FINANCIAL INVESTKE~T FROB PRIVATE SECTOPS. 

De- ECT I ON OF F~IL E D FUEL ELEKENTS 
GtJoos , P.e 

ro"rS5ION OF - HE FUROP EAN CO"ftUNITIES, ~ERNrORSCHO"GSAHLIG!, 
,JIII.IClI, G~~~A "Y 

SAFE TY, VZRS ATTLTTI, AND ECONO~I OF A HIGH TEKPERATDRE 
PPBRI.F.-DP.D P!:ACTOP COOLD BE IKPROV ED IF FOEL ELEftERTS MITH 
UNDeSIRE D II IGH PISSICN PRODUCT RELE'SE VBRB RE"OVED FRO" THE 
C(lP ~ LOAnI NG . 1I 0 WH EP, 'EASUR E"E NT 'i POR DETeCTING THESE LEA~Y 
~LE"P.N~ 'i C A~ ONLI D~ PERFORft ED DURING THB INTHRCYCLING PERIClDS 
WHF ~ A FUF L ELP' PNT IS OOT OF THE C)R E. THE CORRON DIFFICULTY 
~ NCOUN~ ER E~ IN ~ HE TH RE E DETECTION ftETHODS TNV ESTIGATED VAS THB 
SIIorT T I~ E AVAI LABL E POP "P.ASURE"EHTS, 1 TO 24 SEC, DEPenDING 
ON Til E RAT P. or CIRCllLATION OF THE FUEL BLEft f. NTS. A FISSION GAS 
AII'I". AL I NG 'PTHOO HAS PR OVE!) APPLICABL E, AND A TECHIIQUE USING A 
LASER D~A" FOP RP.ftOVING S"ALL AftOUN TS OF GRAPlIITE FOR BETA 
COIINTI ~G I S STILL B ~ I"G EIA"INED. 

TH~ 1q71 ~RTT IU " SY"POS III" AT LAS VE1AS 
BA R-n'I, C • • J. + BUTL ER, H. ~. + CUftHNG, B. B. 
Ro nWER, P. S. 

O A~ FIDGF. nATIONAL LAB ORA TORY, OAK RIDlE, TENRESSPE 
A 'TRITIU" S'"POSIU" SPONSORED BY THP. VESTERN ENVIR08ftENTAL 
nE S EAP CH L ABOPA~ORY OF THE ENVIRON " ! NTAL PROT ECTIO N IG EIICY U 0 
THE IIN I VER SI TY o r II E VAD~ AT LAS VEGAS WAS HELD II LAS VEG~S 
AUG . )0 TO SEPT. 2, 1'171. APPROfIHf ELT 100 PAPERS WERE 
PRES ENTED COVE~ING 1 BPOAD RANr.e OF TOPICS, INCLODING TRITID" 
PR ODf/CTION, ITS "OVE"ENT IN THE ENVIRONftEIT, ENVIROft"8NTAL 
REI.E ASE A~ D 1I0NTTORING, DETECTION A~D ft8ASnREKENT, BIOLOGICAL 
EFFECT~ , BIn~IN'TICS, APPLICATIONS IN BIOLOGY AND IIEDICI"E, AID 
HfALTH Pfl YSICS. so,e SPEAKERS REVIEWED POBLISHED IftFORK1TION, 
BnT ~ANf NEW DA-A RERE DISCOSSED BY OTHERS. THE SYIIPOSIO" 
SEP vp,n A OS"FOL PURP OSE IN GATH 89IN3 TOGETHER SCIE~TISTS 
CONr~R NED WT TH DIVERS ¥. ASPECTS OF THIS IftPORTANT HYDROGEN 
ISOTOP E. KOS T OP TilE PAPERS FPO" TR~ SYftPJSIOft, ALONG WITH SOftB 
TnA T WERE NOT PRESENTED, WILL BE PUBLISHED IN THE PROCEEDINGS 
DO RING TUP. S ~K/lFR OF 1972. THIS ARTICLE TOOCHES ON ALL ASPECTS 
OF Tfl lI " EETING, BUT PAPERS OF PARTIcnLlR I1TERP.ST IN THE FIELD 
OP II IICI.EAR SAFETY AR P EftPHASIZED. 

NATO RAL RADIA TION I N TlI E ORBAN ENVIRON~ENT 
YEATPS, D. A. + G OLDI~, A. S. + KO ELLER, D. 11. 

~AR VARD ONIVERSITY, BOSTON, "ASS. 
NATORAL RADIATION IS THE LARGEST SOURCE or PopnLlTIOft DOS! AID 
IS I ~PORTANT AS A BASE LIN E WITH VHICH RADIATION PROTBCTION 
STAIIDARDS /lAT BP. CO"PAR ED. IN THIS ARTICLB PREVIOOS VOR~ ON 
NATURAL BA CKGROUND RADIATION LEVELS IS SOPIKARIZED, AND 50"8 NEI 
OATA FROII ROSTON, "ASS., ARB RBPORTED. GAIIKA DOS! RATES, 
COPRECTED pa R COSIIIC RADIATION, WERB IElSORED WITH LARGE 
I ONI7.A TION rHAftA ERS - DOSE RATES INSIDE lOOD!1 SIIGLE FAPlILT 
DWP.I.I.INGS WFRE 25 TO 50 PERCBNT LOWER TRlI THOSE onTSIDE, IN 
"ASONRY "ULTIPLE PARIty DWELLINGS, rHn VERE ABOOT 10 PERCE"T 
LO WE R. CONCFNTRATIONS or RADON DAcrGHTERS IN THE AIR I ERE 
ftr.AsnR ED RT PREDECAY AND POSTDECAY ALPHA SPBCTROftETRY -
CONCENTRATIClNS IN DIIELLINGS WER E CO~P1RABLE VITR OOTDOOR 
CONC ENTRAT TO NS, BOT CONCERTUTIOIIS IN BASEftElfTS WERE HIGRER BT 
1 FACTOR OP ABOOT 5. CONCENTRATIONS IN OPFICE BOILDIJIGS WERR 
QIIIT 'P. LOW, THE RADON DAOGHTERS BEING REPIOVED BY THE lENTILATIOI 
SYSTE~. EFPP.CTS OF BOIL DING TYPE, conSTROCTIOI "lTERIILS, AIID 
VF.NTILATION 08 RU"AN DOS! ARE DISCOS SED, AS ARE POSSIBLE rAYS 
OF R BDUCING POPU LATI ON nos E. 

SPACE - TIftE RFACTOR DInKICS - A RBYIBlI OF TA! 1970 CRBST COnFIl/EIC! 01 RUCTUITY BFFECTS n LUG! 
POWE R RBACTORS 
S~ETS, II. II. 

EUROPEAPI NOCl EAR EN ERGI AGBNCY, PARIS, FUICR 
THE PIRST snROPEAlI CCIIFEBElICE ON RBACTIHTI BFl'BCTS II LARGB 
pallER PEACTClRS WAS HELD AT ISPRA, ITALY, ON OCT. 27-30, 1910. 
FORTY-FTVE REPRESENTATIVES OF 14 COOITRIBS AID UTERIATIOIAL 
ORGANI~ATIONS ft f T TO CONSTITOTE A i~RLDVIDE FOROft Oil 
KATHEftATICAL RODELS AND PRlCTICAL COJlSBQUINC!S OF SPACB-TIftE 
CALCULATIONS. THEY RPPORTED THAT SE'IRlL CORPOTER PROGRIPlS RlD 
liE EN DBVELOPED FOR THE SOLOTION OF SPACB-TI"! PROBLEKS. AS Tftl 
"ODELS BECOftE ftOR! CO"PLE!, ROWEVER, I BILINCE KOST BE STaOCK 
BETWEEN THE DESCRIPTION OF IEOTRON BEHAVIOR AID TRlT OF 
PEEDBAC~ FoPPECTS SO THAT COftPOTATIOUL IftPROYEft!JITS nOLY 
RESULT IN I"PROV ED 0 NDERSTlNDING 01' REACTOR BERUIOR. 
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~ ~~~HOP POR VERIrYING REACTIVITY - rEEDB~CK TInE RESPOKSE I" POWER REACTORS 
rqy, D. N. 

O~K RIDGE NATIONAL LABOPATORY, OAK BIDGE, TE"N. 
~ nf.THOD IS PRE~EK~ED rOR OK-LIKE "ONITOaING OP THE REACTIVITY 
rEEDDACK TI~P. CONSTANTS roR DETRRnINIHG THE OPERATING STABILITY 
or !.ARr.E FAST BRF.F.DRP REACTORS. IN THIS nETHOD, nOHITORING ClM 
SF PRRPOR"PP MITHOnT INTERPERING WITH NOR!AL REACTOR OPERATIOIf. 
IITTH NEGLIGIBLE REACTOR POWER DISTUR BANCE, A NO WIT HOOT TAE NEED 
"OR SPECIAl. IN-CORP. REACTIVITY OSCILLATORS. TnE nETHOD ALSO IS 
CONDUCIVE TO THE DETfeTION or PARTIAL FLOW BLOCKAGES 1M COOLAIT 
CHANNELS IN REACTOR COBE SUBASSEIIBLIES. 

ACCIDYNTAT. COBALT-( D EXPOSURE AT THE UNIVERSny OP TENNESSI!E - ATonIC E",mGY CJnllISSION AGRICOLTORAL 
RES~ARCH LABO~~TOR' 

WADF, L. JR. 
nT-~~C ~GnICOI.TUR~L RESr.APCH LABORAT:lRT, OAK RIDG~, T"lfN. 

A RESEARCH TBCIIHCIA N ENTBRED A COBHT-60 IRRADIATION rAfILTTT 
A~ THE "NIVrRSITY 0" TP.NNESSEr-ATO"IC ENERGY CbftftISSION 
~r.prCIIJ, TORAL RE~"ARCH LABORATORY I~ OAI'; RIDGE, TENN., Ann 
RECEIVED A TOTAt BODY FXPOSURE 01' 260 R. CONTRIBOrI"G FACTORS 
I~ THE INCIDE'T WEnE nALPOICTIONIHG IMTERLOCK STSTEns, FAIlORI! 
Tn OBSERVE ~APNING DFVICES, AND FAtLORE TO POLLOW ESTABLlSHPD 
PROCEDORP.S. SEYF.PAL PIIYSICAL AND ADIIIKISTRATIVB CONTROLS HAn 
BF"N ADDED TD PFRVENT SUCII AN INCIDENT. 

PRRLrnrNARY OBSERV'TIONS ON THI! RADIOLOGICAL IIIPLICA~IONS OF POSIO' PQWEP 
STEINER, D. • PRA AS, A. P. 

OAK RIDGP. NATIOWAL LABOPATORY, OIK RIDGE, TENNPSSEB 
TilE RAIlIOLOGICAL InPLICITIONS OF F~SION POVER ARE CONSIDERED 
WITH RP.F~RENCE TO A CONCEPTUAL rUSI~N REACTOR BASED Olf THE 
OP-OfRRIUII - TRITIU~ rUEL CYCLE. THIS ANALYSIS LBADS TO THE 
FOLLOWING OBSfRVATIONS I') THB ENGINBERED FEATURES NI!CESSAnY TO 
LlnlT BIOLOGICAL IIIPACT IN TRI! EVBNT or AI ACCIDENT IIAY RAV! 
TO SATISry LESS STRINGBNT REQOIRE~B.TS I" rUSIOI REACTOR DESIG" 
TIIAN I~ FISSION-REACTOR DESIGN. (2) DURIN~ "ORIIAL OPEIITION, 
TPITI"~ WILL PRESENT THF PRIIIARY SOORCE or RADIOACTIVITY I" 
EHLnP,NTS ~SSOCI ATBD WITH rUSION POI ER. THE IIONITORING OP 
TRITI"~ IN ErnnEHTS WILL BE REQUIRED ONLY AT THE RUCTOR SITE 
SINCE THB FOEt REPROCESSUG SYSTEn or A rOSIOIf RI!ICTOR IS AN 
INTEGP H PAPT 01' TilE REACTOR. ECO,OIl IC CONTI INnENT OP TRITIOII 
"UST B! A nAJOR OBJECTlYl! or FOSIOI R8ACTOR TI!CHNOLOGT. (3) 
LONG LIVED RADIOISOTOPFS WILL BE PRJDOCED n TnI' STRUCTORAL 
conpONENTS OF rOSION REACTORS. IF NIOBIOft IS EIIPLOTED AS TUE 
STRUCTURAL ~ATI'RIAL, DISPOSAL SCHE!ES SI"IL1R TO THOSE 
CORRENTLY PROPOSED FOR rISSION REACTOR VASTP.S IIAT BE REQOIRED. 
IF VA~ADIUII IS !IIPLOYeD, RECYCLE OF THE STRUCTURAL ftlTBRIAL 
APPEARS POSSIBLE. (II) ALTHOUGR ArrBRR!AT RE~OVAL IILL BE 
QnANTITATIVELT LP.SS OF A PROBLE~ VITH FOSION POWER THAIf WITH 
PISSION POWER, IT RUST BE CONSIDERED IN THB BlfGINBBRING DESIGIf 
or rnSION RFACTORS. 

INST~Uft~NTATTON AND AOTONATIC CONTROL srSTBIIS - THE 26TH ISA COIPBRBICB AND ![BIBIr 
LISSER, C. S.. EADS, B. G. • DUGGI"S, B. C. 
HAGEN, R. W. 

OA~ RIDGE NATIONAL LABORATORY, OAK RID38, TEN"BSSEE 
THI! 26TH INSTROIIBNT SOCIETY OF AIIERICA CO.FBRENCE A"D EXHIBIT 
PPBSBNTED A RBVIEW OF THE STATr OF THE TECHIOLOGT OF THB 
INDUSTRY AND A SUGGBSTION OF THIH3S TO conE. A BROAD RAlfGE or 
TOPICS CONCBR.ING INSTROftENTATIOH THEORT AWD APPLICATION WAS 
CONSIDERED IN THE q2 TBCHIICAL SESSIONS COIIPBISllfG THB 
CONFERENCE PROGR111, AI IlflOVATION THIS YE1R VAS 1 SERIBS or 
DISTINGUISnED LECTUR~~ ON SPBCIAL ABElS or INSTRunEITATION. 
CONCBRN ABOUT INTERNATIOIfAL STANDARDS UIGHLIGHTI!D THE ECONOIIIC 
ASPECT, AND IIOR! RESEABCH AND DEVELOP"ZIT VEBE lCK"OVLBDGED TO 
BE HEI!DED IN TH! E"fIROI8E"TAL FIELD. SOliE lEW 10RK VIS 
REPORTED ON THE STODY or 'IBRATIOI AlfD ITS EPPECTS Ilf lID 0" 
NUCLBA' PLANTS. SELECTED PIPERS OF PARTICOLAR SlrETY 
SIGNIFICANCE ARE REVIEWEL 

GE"ERAL STRUCTURAL DESIGI CRITBRIA I'OR PWR COIfTAl.nElT IIT!RIOI STRUCTURES 
SIHIIEIL, I. S. 

BECHTEL CORPORATIon, GAITHERSBURG, IIlRYLIID 
THE CORTAINIIENT I1TERIOR STROCTURES or PRIISSDRIZBD WATER 
REACTORS HUB SEVERAL SAFETY FDlfCTIOIS rOI .RICR THEIR 
STPOCTnRAL IBrBGRITT IS or DTNOST InpOBTliCE. BY PROVIDIlfG 
snpPonT DORIlfG oLART OPEBATIOI UD POSTOLATED ElRTHQUUES, TREY 
HELP PREVBNT THE OCCURRElfCE OP A LOSS or COO LINT aCCIDEWT. 
rnRTHE"ftORE, IF AN ACCIDI!NT DOES OCCOR, TRI!T HELP IIITIG1TE ITS 
COlfSEQOBNCP.S BY PROTECTI .. THE COITAUIIBlT UD ILL TRE PBonDI!D 
ENGINEEPED SAFErY FEATORES rROII JET PORCES, .RIPPING PIPES, 
DIPrI!RF."TIAL PRBSSURES, AND IIISSILES. THI! PROBLI!IIS UD 
CONPLEXITT OF COIIBINING SrSTB" liD STRUCTURAL RI!QOIR!SENTS IW 
ARRIVING AT I CONSERVATIVZ AWD YET ECOIOSICAL DESIG. 11.BINT 1 
GENERAL DISCUSSIOIf 01' TRI! CRITERIA IW'OLfBD IWD 01' TR8 SPECIAL 
DTIfANIC STRUCTORAL PROBLE!S ZICOUWTERI!D. 

STIIPOSIUII 01 RADIOECOLOGY IPPLIED TO THE PRorECTIOI or ftal lID HIS ElflftOWNBNf 
SIIEETS, J. G. P. II.. BERLlIf, 1 •• aftlfIS, R. J. 

COIINISSIOI or EUROPE1W COIIBU.ITIES, LOll!nBODRG 
TillS SYftPOsrUft, ORGlIIZED BY THE COftllISSIOI OP TBI!! EOROPElR 
COIIIIDIITIES, WAS DEfOTBD TO TRE lSSESSB!IT OP THB ACRII!'1!8I!JrS 
OP RADIOECOLOGT II TRE PROTI!CTIOW or BAI IGIIIST RADI01CTI'B 
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~OLLUTAHT~ (ARFAS STILL IN NEED OF RESEARCH WE~E DEFINE~ ARO 
TO THl': DETRPftINATION Of TH~ EXTENT TO IIHICH TilE KNOWLEDGE 
r.AINED IN RADIOPCOLOr,y CAN BE APPLIRD TO THE PIGHT AGAINST 
NONRADIOACTIVE POLLUTANTS. ONE OF TNE CORCLUSIONS VAS THAT THE 
CONCv'PT OF 'RAOTOECOLOGTCAL rORECASTIRG' SHOULD BE IRTRODUCED. 
ALLOWI»G FOP L~NG TEPft PLANNING IN THE SBTTIRG UP OF REII 
NIICLP.AP TN5TALUTTOHS. ftANY Of TilE CORCEPTS Df!VELOPEO IN 
RADIOECOLOGY FIND ~HPIP PLACE IN THE PIGHT ~GAINST 
NONPADTOACTIVE POLLUTANTS, THE NOTION OF 'ENGAGED DAftAGE' CAN 
BE USED POR TilE DEVE!OPftENT OP 'CRIrERIl' UD 'GOlDE LEVELS' IR 
TilE E5TABLISHftENT OP RRGOLATIONS. 

AT'OSPHRRTC TRANSPORT AND DISPERSION OVER CITIES 
nTPPORll, P. A., Jr. 

AIR PESOIIPCPS ATftOSPHERIC TORBOLfNCE AND DIFFUSION LABORATORJ, OAIt 
Pt'lG~, TRNNPSSPE 

IN CITIES, ATftnSPHp.RIC DISPERSION AND TR1NSPORT OF POLLUTAWTS 
APE ArFBCTED BY ~EVEnAL FACTORS THAT ARE Jor PRESR~T IR THE 
NONURBAN RHVTRONftENT, PRINCIPALLY THB ENHANCED SURFACE 
ROIIGHNP,SS AND IIF.AT CAPACITY. THE ErFECTS or TIf!!SE ON THF. 
ftICROftRTfOROLOGY or THE ORBAN AT~OSPHP.RIC BOUNDAPY LAYEn APP 
BRIEPLY SUftftUIZED, AND DIPFUSION ftODBLS FOR URBAN SOURCES ARI! 
0EVTF.VRD. THE nOUNDARY LATER OVPP A CITY IS USOALLT NEARL! 
ADIABATIC. DISPERSION IS ENHANCED BY THE INCREASED URBAR 
RO"GHNPSS, ALTlfnUGH TRAWSPORT BY THE ftEAI VIND IS SLIGHTLJ 
DECREASED BY Tllr AERODYNAnIC DUG. SUCH R8ftol'n PROCESSES AS 
FALLOUT ANn PRECIPITATIOJ SCAVENGIN~, AS WELL AS CHEftICAL 
REACTIONS, ARE BRIEFLY nISCUSSED. 

I~"PAS CONTRIBIITIJN T(1 REACTOR SAFETJ 
PANDLES, J • 

• TOINT CENTRE paR NOCLEAR RESEARCH, ISPRA (HRESE), ITALY 
EURATOftS JOINT RESEARCH CE"TRE AT ISPR" HAS HAD FOR SBVERAL 
TF.AR~ AN EXTENSIVE PROGRAn IN REACTOR SAFETY RESEARCH AND 
DEvEtapftENT. IN THE PAST REACTOR SAPfT! PIELD, IT IRCLUDBD WORIt 
O~ TlfE INTERACTION RI!TVEEN URANI"" DIOODB AND SODIOft AND ON 
TnR DT'IAUC LOAnING OP LIQOID ftF.TAL COOLED FAST BRP,EDER REACTOR 
CONTATRftENT. RESEARCH IN SUPPORT OP V1TER REACTOR SAPETY COVBRS 
DEPRRssnRIZATIOH AND E~ERGENCY CORE CDOLIRG SYSTBft STUDIES. A 
ftORE GENF.RALIZED RBSEARCH EPrORT IS UNDER WAY IR rHE AREAS or 
REACTOR DT'IANICS, ~ ~LIABILITI THBORY, BARLY PAILORE DBTECTIOll, 
AND PRACTU~E ftECHANICS AND PIPE ROPTORE. 

PADIOLYTIC HYDROGEN GE~!RATION APTER LOSS or COOLUT ACCIDENTS IR IATEP COOLED POWER REACTORS 
zr"'TEt., H. E. 

OA~ RIDGE NATIONAL LA~npATORY, OA~ RIDGE, TBNR. 
TilE RAnIOLYTIC GENERATION OF HYDROGEN PRon THB PRESSURB 
snpPR~SSIO'1 COOLANT LIQDID PI'ILLOWING A LOSS OF COOLANT ACCIDERT 
IN LIGHT WATER COOLED POWRR REACTORS IS AN IftPORTANT 
COll5IOERATIOK SINCE IT COULD CONC~IVABLY RESULT IN A HAZARDOUS 
CONDITtON. STUDIES CARRIED OUT IR THIS LABORATORY ON TRE 
PROBABLE RADIOLYTIC nJDRooEN GEIIERATIOII U BOTH THE PVR AND BWR 
ACCIDENT CASES HAVE BEEN INSTRU'ENTAL IN ESTABLISHING A BASE 
PROft WHICH TO CONSIDER TRIS POINT. A REnBW OP THB BXPERInBITAL 
WOR~ A~D THE CONCLUSIONS ARISING FRON THB VORIt AR~ GI'EN. 

SO,E PRELIftINARY CONSIDERATIONS RELATING TO AI EQUATIOI or STATE rOR IRRADIATED NUCLBAR rOEL 
BROOK, A. .1. 

ONTTBD KJ~r.DOft ATOIIIC ERERGY AUTHORITY, RISLEY, VARRIRGTON, LARCS 
TUF. CALCULATION OP BNBRGT RELEASE RBSULTING PROft SEVERE 
EXCURSIONS IN FAST REACTORS DEftl"DS A RROVLBDGB OF THE BonATION 
OP STATE :J F REACTor POEt. THIS ARTICLE DISCU SSES THE ftODlrYUG 
EFPECTS THAT rISSION PRODUCTS ftAY PRODOCE Oil PRBSSORE 
TE"PERATORE RELATIONS AND OUTLINBS SONS OF THB nAJOR 
ONCF.RTAINTIES IN TIIP. PHYSICAL AND CRBNICAL BEHAnOR OF THB 
PISSIO" PRODOCTS. ATTBNTION IS DRAWN TO THE IftPO~TUCE OF 
REACTOR CONDITIONS AT THE INITIATIOR or THB SOPBRPRonPT 
EXCUPSION, AlID AN INDICATION IS GIVBW or THE BrFECTS or FISSIOIl 
PRODUCT PRESSURES ON NOCLEAR EXCURSION YIBLDS AND CONTAIWftBNT 
PEOUIREftENTS. 

EPrECT OF RUPTURE IN A PRBSSURIZED NOBLB GAS ADSORPTION BBD 
UNDBRHILL, D. W. 

HARVARD SCHOOL or PUBLIC HEALTR, BOSTOR, "ASS. 
TIIEORRTICAL AND EIPERIftEHTAL STUDIBS SHOW TRAT, 1ft TBII EVENT OP 
AN ACCIDENTAL ROPTURE OF A PRESSORIZBD 10BLI! GAS ADSORPTION 
BED, (1) THE FRACTIONAL RELBASE OF ADSORBED PISSIOR GASES CAlI 
BE SftALLBR TRAN THE RATIO or THE INITIAL-TO-PIRIL BED 
PRESSURES, (2) FOR A GIVBR SET OP CORDITIOIS, THE PR1CTIOll OF 
ItRYPTOI REUASED WILL BE GREATER TOAR TRU OF XBIIOR, AIID (3) 
WHERE THE LFAIt IS RF.UTIJEL! SLOV AND THB CIRRlF.R GAS IS ARGOR, 
AS IN ~RE PROPOSBD PAST nUl TEST rACILITY DESIGI, THB FRlCTIOR 
nF PISSION GlSES ESCAPING CAN BS SIGBIFIClWTLY SftlLLER THAN 
THAT OF THE CARRIBR GAS. 

THE EftERGING ROLE OP THE CAftPOS ~ADIATIOR SIPBTY orPICER 
ZIEnF.R, P. L. 

PORDUB UNI'ERSITY, LAPAYETTB, IRDIAlIA 
UNIVERSITJ RADIATION SAFETY OFFICERS (RSOS) rRO! TIlROUGHOOT THII 
UNITED STATES AND CANADA ftET AT PURDOE UII'BRSITY III SEPTII"BER 
1911 TO EXA!IIE THEIR ROLl! 011 TRE ClNPUS liD HOI THIS ROLP. IS 
CIIANGING. THB CONPBRENCE POCOSED PRIURILY OR ADftlllISTRATIfB 
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AsrRCTS 01' CA"P"S PAnIATION SAPETY PROGRA"S DU'" ALSO INCLnOED 
DI"rUS~IONg 01' PRAC'l'ICAL HEAl.TH PHYSICS PROBLE~S :OIl"ON TO THE 
CA~rllSES. A IIIDr DIV~PSITT WAS SEEN n THE ORGUIZATIONAL 
STPUCT"PPS AND RESPONSIBILITIES Of THE ~ANY UNIVERSITIES 
PEPPES~IIT>:D. Till CAMPUS RSO PAPTICIPlTES IN HuLTIi PHYSICS 
A nIlTtIT"TPA "'TON, '!'EACRING, AND RESEARCH. PINDING TIlF PROPRR 
DALAlIC~ 01' rHES~ pllllrTloNS IN AN OR3 ANIZATIONAI.Lt SO(lNO 
PPAIIRIIOPK WILL PPR"IT HI" TO PILL HIS ROLE IN "BRTING THE 
GPOIlING ilEAl TH PHYSICS NEPOS 01' HTS CA"PIJS IN THE I'I!TURE. 

":ArTHQIIAKr. RP.SISTA~T DE~I'a 01' ENGINEp.nlHG STRUCTURES 
BPLL, C. r.. 

UNTVfRSITY 01' NORTH CAJOLJ NA, CHAR1.0TTP., NORTH CAROLINA 
A 2-IIP~~ ~~PTlnG on !ARTHQnAKE-PfSISTANT DESIGN 01' ENGINP.P.RI~G 
STRUrTIIRI'S, HElO AT TilE l1NIY8RSITI OF CALIFORNIA, BI'R~EJ.F.T, 
JIINI' 19-10, 197', IS SO""A~IZED. TIlE PRINCI"U TOPICS COVEPI'D 
I RCtnDp. srIS "OLOGY A ND STRONG-~O~I O,~ R ECOR DS, RESPONSE OF SOl LS 
ANn OA~S, PINITE ELEMENT APPLICATIONS IN STRl1CT(lRBS AND 
FOIIIIOATIONS, A ~EW LAPGP. SHAKPP, AND PROBA!lILISTIC DESIGN. 
CONSIDP.RADL£ INPOR"ATION WAS PRESENTED THAT WILL BF. OSEI'UL AS 
DAC~GRnu~o IN SITING AND EAnTHQuA~F.-RESPONSE CONSIDERATIONS POR 
NUCL~AR REArTORS. 

THE PEGnl.ATIOtl OP THE ENVIRON~ENTAL EfFP.CTS OF NUCLI!AP POVEn PlA!TS 
DAVIS, .1. P. 

CONSOLIDATPO EnISON CO"PANY, NEW YORK, ft. Y. 
THIS IS THP. PIRST 01' A SERIES OP TWO ARTICLES, AND IT PRESENTS 
A SUrVEY OP THP. PEGULATION OF P.NVIRON"F.HTAL FEATURES OP NUCLEAR 
POIIF.R PlANTS. RP.CEIVING PARTICULAR ATTE!TION IS TRE 
JURISDICTION Of THE ATO"IC ENERGY CJ"'ISSION UNDER THE ATOMIC 
ENPPr.y ACT ~P lQS4, AND ITS EXPANSION nNDER THP. NATIONAL 
o,NVIRON~P~TAL POLICY ACT OF 196Q. SEVERAL OTHER FEOERAL 
AGFNCTES, INCLunING Til! PEOERAL POVER CO~"ISSION, THE CORPS OF 
EIICIt/EEPS, ANO THE EUVIRON"ENTAL PRnT~CTION AGENCY, ALSO PLAY 
IMPORT'NT ROLES TN TillS AREl. IN ADDITION, THERE HAVE Bl!!E~ 
INTE~ESTING REC~NT DEVELOP"ENTS IN THE STATE REGULATORY PICTURE 
IN TOE FIELD 01' POWER PLANT SITUG. 

PR~BABIJ. ITY ANALTSIS APPLI~D TO LIGHT VUER REACTORS - LOSS OP COOLAIIT ACCIDPNrS 
lTNDACKP.RS, ~-H' STOEBEL, W. 

TECR~ICAL SURVPILLANCE ORGAnZATION, RHEINLAND, PEDERAL REPUBLIC 
OP GE~"ANY 

IN THE PAST, IT HAS BEEN THE PRACTICE IN THE PEDERAL REPUBLIC 
01' GEP"ANT TO BASE SITE SELECTIOR AND ENGINEERING SAFEGUARDS 
POR NUCLEAR POVER PLANTS ON THE SO-CALLED "AII"U" CREDIBLE 
ACCIDENT CONCEPT [~CA CONCPPT). IN fHE OPINION OF THE AnTHORS, 
IT IIILL NOli BE NECESSARY TO USE A "ORE QUANTITATI'! APPROACH, 
AS DEVP.LOPED BY THE UNITED HNGOO" 'TORIC ENERGY l!JTHORITY, 
BECAOSR NUCI.EAR POWER PLANTS "UST BE CONSTRUCTED IN "ORR 
DENSPLY "OPIILU"D AR EAS. VITH P~SP~::T TO LIGHT 'UT!!R REACTORS, 
LOSS OF COOl ANr ACCIDENTS COULD LEAD TO A BELATIfELf HIGH 
RELEASE OP PISSION PRODUCTS. IN THIS lRTICL! THE PROBABILITY 
ANALYSIS IS APPLIED TO LOSS OF CDOLAI! ACCIDE"TS IN THE NUCLEAR 
POVER ~LANTS 01' WUPGASSEH [BW~ AND STADE [PVR), WHICH APE HOW 
UNOER CONSTROCTION. TilE INFLUBNCE OF UNCERTAINTIES IN THB "All 
PACTOR~ OP THIS ANALYSIS [E.G., PROBABILITY OF FAILURES IR 
PIPING AND CONTAIN"!NT) IS DISCUSSED. 

HU"AN RNr.TNERRTNG PACTORS IH CONTROL IKlARD DBSIG! FOR NUCLEAR P01l!R PLANTS 
RAUDENBnSH, ~. H. 

GULF GENERAL ATO"Ir, INC., SAN DIEGO, CALIFORNIA 
CONTROl, BOAPD LAYOUT OESIGN TRENDS IN THE NUCLEAR POVER 
INDUSTRY ARE EXAHINED AND EVALUATED PRO" A HU"AN ENGINEERING 
ASPECT. EXTENSIVE P~VIEW OF EXISTIN3 LITERATORE AND STUDY DP 
PRESENT CONTROL IKlARD LHonT PHILOSOPHY SUDSTANTIATE THY. 
SOGGESTION THAT A GREAT NEED EXISTS WITHIN THE !UCLEAR POWER 
TNOnSTBY I'OR CONTROL BOARD LAYOUT STANDARDS BASED ON POR"AL 
HU"AN ENGINEERING STUDIPS. REsnLTS DP A DETAILED HUHAN 
ENGINP.ERING EVALUATION OF A "INIATURIZED CONTROL BOARD lRP, 
PRBSENTED TO DE~ONSTRATE BOTH THE ADVANTAGES AND DISADVANTAGES 
OF SIZE REDUCTION. FINALLY, A SUBJECTIVE DISCUSSION OF 
OPERATOR-AUTO"ATION INTBRPACES SUGGESTS THE DIPEcrIOH POTURB 
CONTROL BOARD DESIGN SHOULD TAKE TO ASSOR! OPTIRUH OPERATOR 
CONTROL AND SAFETT. 

SAFETT EXPERI!NCE G UNED FROH RAPSODI E OPRRATION 
ARGOUS, J. P.' CHANTOT, H. • PPTIT, J. 
STACIJURA, S. J. 

CO~"ISSARIAT A L' EN ERGI E ATO"IQUE, SAINT PAUL, Lilt, FRAWCE • 
ATO"ICS INTERNATIONAL, CANOGA PARK, CALI'. 

TillS APTICLF BRIEFLY DESCRIBES AWD ANALYZES THREE OPERATIONAL 
INcrOUTS AT THE PRENCH EXPERI"E!TAL PAST REACTOR RAPSODIP. 
THESE EVENTS SERVED TO IDEWTIFT 'ARIOUS DESIGN I!lPEQUACIES TO 
BE AVOIDED IN FUTURE PLANTS A!D ALSO D!"ONSTBATED SEVERAL 
POSITIVE SAFETY ASPECTS OP TH! OESIGW. TH! [NCIDEWTS IWVOL'ED 
(1) 50010" OVERfLOW THROUGH PENETRATIONS [N A SRlLL ROTATING 
PLnG AS A RFSOLT Of INAD'ERTENT REACTOR COVER-GAS O'ERPRESSURE, 
(2) A fUEL-HAWDLING INCIDENT THAT RESULTED I! DEFOR"ATIOI OF 
HAIIDLING ~ECIIAHIS"S AND CORE ASSEHBLIES, UD [31 O'EBFLOW Of 1 
FUSIBLE HETAL SEAL IN A SIALL ROTATING PLUG DUE TO A 
PRESSORIZATIOR A!O"ALY. THE I!CIDEHTS GEWIR1LLY INVOLVED 
CO"BINATIONS OF DESIGN, EQUIP!ENT, PBOCBDURAL, OR OPBRATIO!AL 
ERRORS. 
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5A'~TY ASSFSs~rNT P~IL090PHT OF TilE rAST rLUX TEST FACILITY 
FPTF PRO~PCT PPPSO~NRL 

HANForD PNGIHE"RIH~ DFV£LOP"ENT LABORATORY, RICHLAND, VASH. 
THIS P~P09T EXPLAINS HOW SAFETY nAS !lE!N E"PHASI7ED THROOGHOOT 
"'IIF. FViT FL"l T.ST FACILITY (FfTf) PRO,TECT AS AN INTEGRAL PART 
OP -lir T"TAL PPOJECT ~FFORT FRO~ THE INCEPTION OF DFSIGN 
","PnUGIiCIiT ALL ASPECT~ Of THE FNGINEERING, CONSTRUCTION, 
':'ESTING, Op·9Arlntl, AIID "AINTFIIANCE or THE PLAt'T. TillS OVF.RALI. 
COHC~PT IS p~PRrSSEry IN TER"S OF THnEE LEVBLS Of SAFETY. THP. 
PlrST LPVEL ADO"ESS!S TNE PREVF~TIO~ or ACCIDENTS THROUGH THE 
THT9IN"IC P"ATUPES OF TilE DESIGN OF THE PLANT AND THE QUALlrT, 
FPD"~DA.CY, TESTAOILITY , I~SPECTABILITY, AND fAIL SAfE PEATORPS 
or T~P. COftPONFNTS OP TilE REACTOR AND PLANT. 'I'll' SP.COND Lun 
cnNc~p'ls PROVI~TNG pnOTECTTON AGAI~ST SUCH INCIDENTS AS 
REJ.r~IVI'I'Y TNSEP'rION9 OR PAILUR~S or PARTS OF TIIP. CONTROL 
sYSTE" WHICII ~IGHT OCCIIP I~ sPITR or THE CARE THEN IN DFSIGN, 
CONSTRIICTrON, AND OPERATION '1'0 PPP.VENT TilE". 'rHE TnIRD LRVEL OF 
SAFF'I'Y S"PPLEftFNTS TH" FI"ST TWO TIIROUGH FEATUR~S THAT ADD 
ftArG"1I IN THE PLAN- DESIGN AS ADDITIO"AL ASSURANCE TIIAT 
~PO-~C"'IO" TO TilE PUDLIC IS PROVIDED EVEN IN TnE E'PNT OP TnE 
OCCIIRR~NCP 111' PXTRr.KPLY IINT.IKELY A~D U"POREseEN CI~CUnSTAHCES. 
ALSO I~CLun·D IN T"~ DISCUSsIO~ APE TH~ PRINCIPAL ·PTP DESIGN 
PAfAKE-P,PS AND -HE PPACTOR'S INIIEPE~T SAFETY PEATnRp.s, THE 
"pnGnA"S O. TESTING AND DFVPLOP~ENT TO SUPPOPT TilE DESIGN, AND 
TifF CAPE O"ED IN COIISTRUCTION AN!l TESTINr.. 

COIIPLI'D N~nTRONICS HYDPODvNAnICS ~~TIIODs 

TO!HA5, 1IfI!. 
OAr RIDGR HATIO~AL l.ADORATORY, OAK RID~E, TENN. 

"'np n~TNrrpAL F~AT~RPS OF CO"PUTER CODES A"D nETRO!)S FO~ 
~I'AC~OP OIsASSFMBLY AN~LysIs ARP. BRIEFLY sORVEYED. FRon TH~ 
R~SIC~LLY HAND CALCULATED "ETHOD OF BRTHE AND TAIT, THESE 
~~'!'Hnos IIAVE PROGRESsEO TO PAIRLY ELABORATE PROGRA~S DESIGNED 
TO P.~TI~ATE THI' CONSEQUENCES OF A HYPOTHETICAL PAST REACTOR 
cnaE DIsASsEftBLY. SUCCESSIVE DEVELopnBNTS HAVE I"CLUDBD SUCH 
FEAT~R!S AS DOPPLER FEEDBACK, DELAYED NRUTRO~S, InPROYED 
·Q~ATlnNS OF STATE, AND "ORE ELABO~'TE GEOnRTRIES. 

OBSTACLES '1'0 conPLETE AnTonATION OF RRACTOR CONTROL 
EPLEr, ~. P. + OAKES, L. C. 

OA" RIDGE NAT rONAL LAnOR~TORY, OAK RIDGR, TENN. 
ANO"AI.OU'l REACTIVITY CHANGES RESULTING FRon CONDITIO~S OTHRR 
'1'IIA~ ANTICIPATEO CO~TROL ROD nOTION OCCURRED I~ EARLY 
P.XPERI~p.NrAL REACTORS A"D LED TO LOCAL nSLTING. DOOBT HAS BBER 
ExpnESSP'D, HOweVER, TIIAT SUCH CH~NGP's COOLD OCCUR IN COftftERCIAL 
POWER PEACTORS. DEFENSES AGAINST THE REACTI'!TY ANOftALY HAVB 
"INCE BEE' DEVELOPED POl' TPsT AND PRODUCTION REACTORS VHICH 
HAV~ PP.R"ITTED AN INCREASED DEGREE np AUTD"ATIOH TO BB SAPELI 
~rpLIp.n. TH~ PBINCIPLEs SO DEVELOPED, WHICH RELY ON DIGITAL 
TECHNIQUES, ARE EQUALLY APPLICABLE TO POVER REACTORS. ACCEPTED 
CRITEPH POP Till' APPLICATION OF DIGITAL TeCH"IQOES TO CORTROL 
AND PROTP.CTTON sysTBnS HAVE NOT YET 8EE" DBYBLOPED, BOVE'BR, All 
E1TENSIOH OF EXISTING PRACTICES AND PRECEDENTS SHOIILD BE 
ADEQUATE UHTTL SUCII CRITBRIA ARE AVAILABLB. 

LOW l.P.VEL ENVIRON~FNTAL ~ONITORING BY PLnCTUATIONs ANALYSIS 
T'JIr., J. A. 

CO~SUL·~H., BAPRINGTON, ILL. 
A ~P.ANS IS OrsCRIBED FOR SEPARTING 1 REACTOR PLA"T'S YAPIABLE 
RADIATION FRO" A LAPGER AND ALSO VARYING BAC~GROOND OTILIZING 
TilE DIFPER ING CHARACTER OF nnCTOATIONs PRBSE~T. IT IS SHOVN 
THAT A~ ACCUBACY OF pl.nS OR nINOS 0.9 "R PER nAB IN THE PE"C! 
LINP. !lOSE RATE FROn A BOILI"G WATER REACTOR (BVR) PLUftB IS 
OBTAINABLE FRO" RANDon FLOCTOATION ANALYSIS, IN VHICR THE 
STA"DARD DP.VIATION IS THE BASIC nEASURE"!NT TOOL. OTHER 
SPECIFIC APPLICATIONS OF AnTOCORRELATION, CROSS CORRELATIOR, 
AND S"IlCTRAL ANALYSIS '1'0 THE GENERAL PROBLBft OP SIGNAL 
P.XTRACTION IN LOW LEVEL KNVIRO"ftE"TAL "OIITORI"G ARB DISCOSsED. 

TH· TWELF·II AEC AIR CLEANIBG CONFERENCE 
"ORLLER, D. W. + FIRST, ft. V. 

HARVAPD SCHOOl. OF PUBLIC REALTH, BOSTON, "ASS. 
THE TWIlLFrH AEC AIR-CLEANING CONFERENCE lIAS HELD AUGUST 26-3 1 , 
1912, IN OA~ RIDGE , TENN. REGISTRATIOR TOTALED A RECORD 360 
PROPLB, INCLUDING PERsO"NEl. FROn ESSENTIALLY ILL rACETS or 
G09ERN"P.IIT, IlIDOsTPY , AND EDUCATIONAL INSTITUTIONS, PLUS 
RErRESENTATIVEs fRO" SEVBR FOREIGN COUNTBIES. nAJOR TOPICS IIIE 
cnRREN'" RESEARCH ON AIR AND GAS CLEUUG SYSTE"S OP UTEREST TO 
THE NOCLEAR COftftONITY AND "ORE RBCB"T CO"SIDERATIONS IR TAE 
DESIGN OF SYSTE"S '1'0 RESIST TnE EfFECTS OF FIRE, EARTHQUA~Es, 
AND OTHER "F.CHANICAL STRESSES. ~LSO DISCUSSED RBRE AIR CLEArING 
PROBLEns ASSOCIATED VITH ORANIun "IRING, HIGB Tl!tlPERATORI! GAS 
COOLED REACTORS, AND CRBnICAL PROCBSsIIG PLARTS. CLEAR-COT 
BETlllfITs RESULTING FRO" TH E CONFEREN::::! WERE BETTBR DEPI"ITION 
OF TilE "AJOR PROBLE"S COllYRONTIKG TRIll PRorESSION AID PRonSIOR 
OP AN OPPORTnNITY fOR GROUPS VORUN3 01 SIftILlR PR08LB"s TO 
SHARE THEIR ftOST REC!NT DATA. PROCEEDINGS or TRB CO"rBRENCE 
WERE PUBLIsHE" IN JARUART 1973. 
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'l' '' ~ F Er."L A TTO~ OF 'l'HP. EHVIPO~'EHTAL EPYRCTS Of NIICLPAq POVP.R PLANTS 
nAVI S , .. 1. P. 

CO~S0LlnA-FO R~TSPN CP,PANY, NEV f O R~, H.f. 
P AP~ n~r 1f TilTS TWO-PAPT ARTICL E ( SE P. NUCL P. AR SAfETY fOR 
JAN"ARv-rEnpUAFY lq73) DISCUSSED n. S. N~r.DS FOR ELECTRIC POW!R 
A~'l TIIP POLE Of NUCL"A F E~PRGY IN ~~P.TING TIIP.SE NI'EDS. TRE 
MAJOR PORT TON 01' TilE ARTICLE PEVIEWBD THE RRGULATORJ PROCP.SS 
THAT IS CURRENTLY Pl'QUIRED I'OP NOCLEAR POVER PLANTS. PAPT TVO 
flTSCliSSES TflP. rADIOLOGICAL ARD NOHRAOIOLO:;rCAL !l'poCTS 01' 
NUCLEA R Pow r R ",rNp.PA-rON ON Tllf. P.NVTRON"RNT AND THE "EAIIS I'OR 
TIIEIr rEG"I,ATION ALONG WITII SO"E RELATP.O CASES AND 
CONTROVEPSIPS. PROPO SALS !'OR I~PROVP."ENTS TIIRonGII ("HANGRS IN 
rrOCEO""PS AND !lP.W I,EGISLATION ARE ALSO EXA~IN'!D. 

~(" "' IVITTE~ 01' THE GPR~AN STANDARDS CO""ITTEE POR NOCL~AR TECRIIOLOGY 
t'VIOF,R, R • • 1 .. ~. 

PE~EnAL TNSTTTUTP. OP "ATP.RIALS TESTING, FEDERAL REPUBLIC OF 
G ~lJ"Any 

TilE INrRPAgTN~ nEIIAND FOR NurrEAR STANDARDS TO PACILITA~E TAE 
SITI'IG, OESIGII, ANP LICENSING OP NrJCLE~R POW!R PLANTS IS 
CVIDEN'" TN GERNANY AS IN NOST OTRRR COONTRIES WITH A VIABL~ 
N"CLEAr CAPABILITY. AS A RESULT, THE GER~AN STANDARDS 
INgTTTIiTP' g NUCLEAR TECHNOLOGY CO"~ITTBE HAS RBCENTLY 
IN"'~~SIPIED ITS EHO"T. IN ADDITION, SEV'!RAL GERftAN TECAIIICAL 
SOCIETIES ARE INVOLVED IN THE STAN'lARDIZATIOII EFPO~T, A~D 

GEP"ANY ("OOPERATES IN THE INTERNATIONAL STANDARDS ORGANIZATTON 
ACTIVITIES. 

PR(lDADILYTY OP DANAG! "'0 NOCLEAR COftPONENTS DIIE TO TURBINE PAILUR! 
DOSH, S. II. 

1I.~. ATO"IC ENI'RGY CO""IgSION, WASHINGTON, I).C. 
THE PRODABJLITY OP SIGNIPICANT DUA,E TO CRITICAL C"KPOIl~KTS 
OP A NnCI.EAP REACTOR SYSTEK DlIP. TO TURBINE PAltORE HAS BEE~ 

ASSESSED BY DFTPR"INIIIG THE CO~BINP,O PROBABILITIES OP TORBIIIE 
PAILnRE AND EJECTION 01' AN ENERGETIC "ISSILP (PI), ON THE BASIS 
OP 70,000 TnRBI~E YPARS OF OPP.PATION, A USSILE 1'80" THE 
TUllBJNl': STRIP."ING A CRITICAl, CO"PONP.NT (P2), AND SIGNIPICAPT 
DAIIAGP OCCUPRTNG TO "'HE CO~PONBNT (1'31. THE OYERALL PROBAHILITY 
(r4) I~ A~ INDICATION OF 1I0V 1I0CH TilE NnCLEAR PLAIIT DESIG"~P 

NEP.TlS -0 liP. CON("ERNED WITH THE TU~BUE KISSILE PPO%EII. TOPBI liE 
FAILURES WEP! RPVI!WETl TO PSTABLISII RELBVANCE WITH REGAPD TO 
CURRP.NT PRACTICP IN DESIGN, PABRICATION, AND OPERA~ION 01' 
NrrCLp.AP STlAII TURBIHS. IF PI IS 'D(-~) PER lEAR, P2 IS 10 (-3) 
POR STPTKR ON A 1200 SQUARE P'l'. APEA, AND P3 APPROACHES 1, THEil 
pq IS APPPOXI~ATELY 10(-~ IF P2 TNCRE1S!S, RVALOATION 01' P] 
BECO"P.S NE CrSSAPY. 

FA("Tors LI"TTING PROKPT-CRITICAL EXCURSIONS IN IRRADI~TED FAST REACTOR COPPS 
TP.ACUP, H. J. • • ATHER, D. J. 

UNITED KTNGDOK ATONIC ENERGY AUTHORITY, COLCHETH, NP. WARRING~OIl, 

LAlICS 
PRELI"TNARY CALCULATIONS ARE REPORTED WHICn ILLUSTRATE ROW 
PRESSU~ES PROII ~ISSION PRODOCTS IN IRRADUTED FOEL WOOLD 
DRASTICALLY RFDVCE TII~ EXPLOSIVE ENEPGY RELEASE IN A FAST 
RPACTOP SUBJECTI'D TO A PAST REACTIVITY RUP. ADDITIORlL 
P."PHASTS I S PUT ON TnE REDUCTION 01' DAIIAGING EI'FECTS DUE TO 
RAPID G!NEnATION 01' SOOIUK VAPOR POR THREE REASONS - LOWER FUEL 
Tf.NPERATURES AT CORE DISASSBKBLY, LESS VIOLENT IIITERNAL 
DISASSE"BLY PROCESSP.S, AND GAS BLAN~RTING 01' FOEL PARTICLES. 

STANDDY EIIERGENCY POWER SYSTENS I. THE EARLY PLANTS 
HAGEN, R. W. 

OH RIDGE NATIONAL LABORATORY, OAK BIDGE, TENII. 
AVAIl.ABILITY 01' RELIABLE STANDBY OR EIIBRGERCY POWER SYSTEKS HAS 
ALWAYS BEEN A PRIIIE CONSIDERATION IN STATION DESIGII, DEGIIIRIRG 
WITH TilE EARLY NUCLPAR REACTOR POiER PLANTS. THE DOCUftERTEO 
OPERATIRG EXPERTENCES WERE REVIEWEn fOR THE STATION OPf-SITE 
AND ON-SITE STANOBY, EKERGERCY A-C POWER SOURCES, ARD 'I'll! 
BATTERY SJSTB"S. PART 1 DISCUSSES THESE SYSTEKS I'OR THE 
GENERATING REACTORS COIIIIISSIOHED ABOOT 1959-1961. ~PE ABILITY 
OF THEgE SYSTEIIS TO PERFORII SATISP~CTORILY WRBft REEDED HAS BEEN 
VERJ GOOD FOR rHE EARLY PLANTS, BUT THE ABILITY TO PERrORK 
SATISFACTOPILY AT ANY GIYEN TI"E lAS SOKEfHING LESS. ROWEvrp, 
VITH THE ADVANCEII!NT OF REGOLATORY DESIGN GUIDES ARD IRDUSTRJ 
STANDARDS, THE PELlA BILITY IS EXPECTED TO COIITIftOE TO BP GOOO 
AND TRr. AVAILABILITY TO BE IRPROVED. II THE LATER PLAITS, TO BB 
DISCOSSED IN PAPT 2, WITH STANDARDIZED 180 KODULARIZED DESIGIIS, 
THESE EFI'OPTS AND EFFECTS WILL BECOR! APPAR!'f THROUGH BETTER 
USE, T~STIlIG, AND DOCUKElITATION. 

SHOrJr,D IIEPICAL RADIATION BlPOSURE BE RBCORDIID FOR RADIATION WOR~!BS 
EASON, C. F. • Bnoo~s, B. G. 

0.5. ATOIIIC F.NER~Y COK"ISSION, WASHINGTOII, D.C. 
IT HAS BEEN STA-ZD THAT THE AVERAGE YEARLJ OCCUPlTIORAL 
RADIATION ElPOSIiRE OF A RADIATION 1I0UER IS COKPARABLE TO THAT 
or NATURAL B1C~GROUND (THAT IS, 120 TO 150 ~R!KSI, THOS THERE 
IS NO NEED TO ASSESS THE VOR~ER'S IIEDIC1L RADIATIO. BXPOSUR! TO 
ENS ORE RIS ON THE .10B HEALTH AND SAP!TY. 01 THE OTHER HAIID, 
THERE ARE THOSE WHO BELIEf! THAT, II' A IIOI~!R RAS OIlDERGOR! A 
LARG! THERAPEUTIC EX POSORE, IT KAt BB DESIRA BLI! TO RESTRICT 
I'UTORE OCCUPATIONAL EIPOSURE WHEBE THE RIS~ 01' A LARGE 
ACCIDENTAL EXPOSURE KAY BE O.USUALLY HIGH. If H1S ALSO BBER 
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STATP,D THAT, ALTIIOIJGH TilE P1DUTION DOSE RESIILTI":; PRO" "BOICAL 
·xposnPE SIIOIlLD NOT, IN GENERAL, B! IHCLnOEO 1ft OOSP 
LI~I~A~IONS, IT wonLO HEED TO 8E TA~EN IHTO ACCOONT I" A"Y 
AS~ESS~ENT OF TilE TOTAL PIS~ TO THE INDIVIDUAL PRO~ RADIATIOft 
~XPOSII.~. In 'loW or THE APPARENT DIPfERE"CES OF OPINION OM TR! 
VALliE OP HO~IHl HEOrC\L RADIATION EXPOSURES. IS TRERE A NEED 
POP A "Ecopn-~F.·PING SYSTE~ THAT WILL PROfID! HANAGP"ENT. 
LAPOR, A~D °H! "EDICAL PROFESSION VITR TAE TNFORHATION 
~£CESS\PT T0 WPTGH 'l'1IP. TOTAL RJS~ OP A WORKER EXPOSED TO A 
SOUPCE or rOHIrIHG RADIATION. THIS ARTICLE REVIEWS YARIOU~ 
ASPECT5 ~'LATIHG TO TillS QUESTION. 

PII"LTC HEALTH RISKS OF TH~R"AL POWER PLANTS 
STAPP, C. + GREr.n PIELD, ". A. 

UNTVr,PSTTY OP CALIPORNIA AT LOS ANr.ELes, LOS ANGELES, CALIF • 
• IIE POSIILTS OF A STuny COHPARING NOCLEAR POWER PLANTS VITn OTL 
PIPED 0LAHT~ AR~ REYIBWED AND ASSESSSD IN TERHS OP PDBLIC 
HEU""II RIS~5. THY. STUDT VAS IINDERTA"'!N AS A BASIC CONTRIBI'1ION 
TO TAE STA"'~ OP CALIPORNIA'S LONr. qANGE PLANNING ON HOW BEST TO 
~E~'1' 'I'll" PO"ER H PEDS OF ITS GROWINe, POPDLATION. BASPD 0" An 
A-HOHTn EYALUATION OF OIL FIRED AHD NOCLEAR PLANTS IN ORBAN 
SPTTINGS, TilE ArTUOPS CONCLUDE THAT TR~ POBLIC HEILTR RISIt ~ROH 

~rTIlp.R TYP~ OF PLANT IS ROUGHLT CO~PARA8LE TO THE HAZARDS TO 
WIIIC"II THE P'/BLIC IS P.XPOSED BY UNCONTROLLABLE HITOBAL EVERTS -
LIGIITNT Nr., r HSP.CT OR SNAItE BITr.5, ETC. SOCR DEATHS OCCOR AT A I 
ANNUAL RATE OF APPROXI~ATPLY ONE PEP HILLION or POPULATION. A 
COHPARTSOH OF THE RISK FACTORS IN ROOTI.B OPERATION or 
DlppEr<:~T TYPES 0F POIIER PLA"TS SROW!D THAT PonLIC HEALTH RIS~S 

~ROH NnCLBAP PLA NTS AVERAGED LB55 THAH OIE-TElTH OF THB RIS~S 
FROH OIL PIPRD PLANTS. 

TIIIRO TNTP.RNATTONH SYHPOSIUH ON PAC~AGING AND TRUSPOPTATION OF RADIOACTHB ~lrE\lIALS 
prYOR, W. A. 

~SAEC OA~ RIDr.r OPERATIONS. OAP; RIDGE, TBNN. 
TilE THIRD INTERNATIONAL SYHPOSIUH ON PAC~AGI.G AND 
TRANSPORTATION OF RADIOACTIVE HATERIALS WAS HBtD IN RICRLAND, 
VASil., AIf~. 16-20, 1971. ALL PIIASES Of tRAnSPOR'UTION II!RE 
COVERED IN THE 93 PAPERS PRF.SF-NTBD, AND THERE WERE OYER Q50 
REGl5TRAHTS REPRP.SENTING 17 NATIONS. HIGHLIGHTS or TH! HANY 
TOPICS DISC'/SSP.O IN DOTH TR! rORHAL AND UfORHAL SBSSIONS ARE 
PRYIEII"O IN THIS ARTICLE. 

PRossnPlzp.D WAfER PEACTOP LOSS OF COOLART ACCIDENTS BY RYPOTRETICAL 'ESSEL ROprOR! 
OOAII, P. L. + LANNING, D. D. + RASftOSSBN, N. C. 

"~ITE[) ENGI'EEAS A~D CONSTROCTORS, PRILAO"LPHIA, Pl •• 
HASSACIIUSBTTS I"STITUTE OF TECHNOLOGY, ""BRIDGE, US5. 

TIIF nNLI~r.LY LOSS OP COOLANT BY SOftE THES OF POSTIlLATED 
PAP-SSORE HSSEL RUPTURES U A LARGE, rOOR-LOOP 2156-"W (T) 
PRP.SSOPI1BD IIAT~R P~ACTOR liAS BEBN STOOlED TO ASSESS TH! 
RELATTVB I"POBfANCE AND CONSEQOENCES OF PRIICIPAL DLOIlDOVN 
PPOCP.SSES. THE ConpUTER CODES WHAH ARD RELAP3 HA'E BEER 
P.HPLOYEO AS TNE PRINCTPAL TOOLS or A"ALYSIS. A LARGE NOftBBR OF 
CO~rnTp.R RUNS NAVE BPEH HID! WITH 'APYING PARAHETERS SOCR AS 
DREA~ TIHE, BBEAP; LOCATION, BRBA~ SIZB, FOEL CLADDING GAP 
CONDOCTANCE, E,oPGENCY CORE COOLING INJECTION HODr-S. VOID 
COF.prTCIENTS, AND PHASE SEPARATION ftODELS. CLEAR PATTERNS ARE 
OBSRRV"D ~N THE AST~PTOTIC BEHAVIOR OP ftAHY BLOWOOWN 
PARAHP.TERS. 

PKENOHRNOLOGICAL RESEARcn n LHPBR ACCIDBNT ANA LYSIS 
~O:LBP.R. r. N. 

ARGONNE NATIONAL LABORATORY, ARGOKHE, ILL. 
COP.P.EN~ NEEOS POR, AND PROGRA"S or, PHENOHENOLOGICAL RESEARCH 
APPLIP!n TO PROBI.EHS IN ACCIDBNT ANALYSIS OF LIQOID HETlL COOLED 
PAST 8R~EDEP BEACTORS ARE REPORTBD. THIS SOR'EY IS RESTRICTED 
TO PIIE~O"P!~A INVOLVED IN ANALYSIS OP HYPOTRETICAL ACCIDEITS -
SODIOH VOIDIN3 - COOLANT DYNAHICS, FOBL DYUftICS, PUEL FAILORE 
PROPAGATION, FOEL COOLANT INTERACTIOI, POSTACCID!"T HBAT 
REHOVAI., YBSSBL AND PLOG RESPONSE, SODIon PIRES AND AEROSOLS, 
AND FISSIO~ PRODnCT TRANSPORT. RBPORTED PUR EACH CASE ARE TAE 
CURRENT NERIl, THE STATUS. THB CORBBNT PBOGBAH, AID THE OtTaAT!! 
ODJECTIYP OP TRo APPLICABLE RESEARCH. TH! SORVEY INDIC1TES TRAT 
IN THE RELATIVELY NBAR TRRH A" I"P80V£D B1SIS POR DESCRI8IIG 
AND PR~DICTING rHB COORSE OP AN ACCIDBNT IILL PROBABLY BE 
DP.VBLOPP.D. IT IS HOCH LBSS CYoRTAI! TO WRAT EITENT IT IILL BB 
POSSIBLY TO F1CTOR THIS ONDERSTANDING INTO PLANT DES 1GB IN SOCR 
A WAY AS TO DECREASE THE IBED POR STRONG CONTAINftENTS. AN 
AOVAHCP.D TRSTING PROGRAN REQOIRIRG HOCR LUGER SClLE TESTS "AY 
BE N IIEIlED. 

AN ANALYSIS OP CORT110L ROD SYSTEH HALPONCTIONS IN NOCLEAR POIER aEACTORS 
DUHA, D. V. + SAX E. R. F. 

NORTH CAROLINA STATF ONI'!RSITY, RALBIGH, I. C. 
CONTROL ROD SYSTEH FAILORES UD "UFo.cnONS ARE REVIBUD rOR 
ALL OP THE NOCL!AR POWER R!ACTO~S FRON INCEPTIO" TO COftH!RCIlL 
OPERATION THBOOGH 1971. FULORE BITES UB CALCOLATBD AND TfPBS 
OF "AULTS ANALUED FOR COIIn08 CAOSES. SYSTE" PBRFOR"UCES ARE 
CO"PARED FOR TRE IIAJOR 'BNDORS OF PIIBSSORIZED AID BOILING lATER 
REACTORS AS 1I!LL AS OTRPRS. RBSOLTS IIDIClT! THlT OVER1LL 
FAILURE RATES FOR THE RBACTORS co.srDEBED lBE ROT tIDBLY 
"PIUT. 
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CO~SEQIIP.MCES OF AN ACCIDPNTAL RELEASE OP SODIU~ TO TH E ENVIRON~ERT PRO~ All L"rBR 
TADNOR, .J. 

SOREQ N"CLEAR PESEARCH CENTRE, YAVNE, ISRAEL 
A TqEO~~TICAL EVALUATION HAS BEEN ~ADE or THB CO'SEQDEKCES OF 
AN F.VIRON~FNTAL RELEASE OF SODIq~ IN THE FOR~ OF AN AIRBORNE 
CLoun R~SU!.TING FRO~ A SODIU" rIRE IN A LIQOID "ErAL COOLED 
FAST BPFEDE" REACTOR. THE EVALUATIO~ TUES INTO CONSIDERATION 
ONLY TnE HAZARDS or THE RADIOISOTOPES or THE SODIO". PROBLE"S 
ASSOCIATEn WITH ACCO"PANTING FISSION PRODUCTS 1IERE NOT 
JNCLUDED. ON THP. BASIS OF CONSERVATI'E ASSU"PTIONS, THB DATA 
SHOW THAT THE ftOST SIGNIrICANT EXPOSURE 10ULD BE TO A CHILO 
T"~OUGH THE FORAGE - COW - ftILK FOOD CHAIN PATH1IAY. TRE WROLE 
OODY DOSE rOR A~ INSTANTANEOOS DIRECT ENVIRONftE"TAL RELEASB OF 
1 c; or SODTn" (CONTAINING 0.31 CURIES OF 5001011-24 AND 1.8 I 
10(-4) C"RI£S or 50010"-22) WOULD BE ABOOT 0.2 RE~, THE 
CORrESPONDING DO~E R~SOLTING FROft A RELEASE OF 1000G OF SODIUft 
WITIIIII TH~ PEACTOR COIITAINftENT VESSEL, POLLOIED DT A SOBSEQUENT 
CON"'HIIHENT VES~EL LEAItAGE RATE OF 0.1 PBRCENT PER OAT, 100LD 
BF A!lOOT 13 RE"S. ~~STRICTIONS ON TH E 0511 OF "IU AND "IL~ 
PBO(l"C"'~ WOULD CONSI DERABLY REDUCE THESE fALOES. OTHER POSSIBLE 
COUNTp.R"EAsnRES THAT "IGHT B1I TA~EN TO COPE lIITR rHE 
ENVIRONMY.N~AL HAZA~D~ APE ALSO DISCUSSED. 

SY~P09In" ON HFALl" PHYSICS IN TRP HEALING ARTS 
IIART, .1. C. + POSTON, .J. W. 

OAr. RIDGE NATIONAL LABORATORY, OA~ RIDGE, TEU. 
TilE SPVENTH MIDYEAR TOPICAL SY"POSIO" OF rRE Hl!ALTR PRYSICS 
SOCIETT, HELD IN SAP JUAN, POE~TO HICO, DECE"BEB 11-14, 1912, 
DEALT WITH HEALTH PHYSICS IN THE HEALING ARTS. THE SYMPOSIOM, 
PHIC" INCLPDED OVEr 100 TECHftI~AL PAPERS, AAS ORGANIZED INTO 
NIIIE SESSIONS (INCLODING TWO PANEL DISCUSSIONS). TOPICS 
INCLUDED - WHAT DO WE ~N01I ABOUT (RADIATION, EFFE:TS, RADIATION 
EXPOSURES III THE REA LING ARTS, OPERATIONAL HEALTH PHYSICS AND 
QUAL ITT CONTROL, TRAINING, THE STATDS AND FUTORE TRENDS OF 
HFALTH PHYSICS TRAINING, TECHNOLOGIClL lSPECTS, GERERAL, 
EXPOSORP. REDUCTION MgrHODOLOGY, REGOLATIO. VS STANDARDIZATIOJ, 
AND QUP PASA. HIGHLIGHTS OF THE TECHNICAL SESSIOH9, IIICL!1DIIIG 
REFRES~ER COORSES AND PANEL DIscussrONS, ARB REVIEWED, AND TH! 
CORPLETE SYRPOSI"" AGENDA IS INCLODED. 

DE~SIFIC~TIOH OF RP.ACTOR FOELS 
cnL8ERT, I. H. 

OAK BIUr-E NATIONAL LABORATORY, OA~ RIDGE, TBHII. 
TUE ~OVB"ENT or PO~L AS A CONSBQqEHCE OF DBHSlrICATIOII VAS 
DETERRJNED TO BE TilE CAUSE FOR COLLAPSE OF THE FOEL CLADDING IR 
A IIIJ"BER OF PRESSURIZED VATER REACTORS. CLADDIIIG COLLAPSE 
PRESENTEO AN OIl£VALOATED CONPIGORATIOH FOR HEAT RERO'lL IN BOTH 
NORMAL AND ACCIDEHT SITOATIONS. OR HOV. 14, 1972, TRE 
REGULATORY STAFF OF THE 0.5. ATOftIC BNERGY COftftISSIOK ISSOED 
ITS TECH~ICAL REPORT ON DENSlrICATION OF LIGHT lATER REACTOR 
FOELS. THEN ON FEB. 2, 1913, THE STAPP ISSOED THE REPORT 
~NTITLED ADDITIONAL TESTI~OIlY ON POIKT BEACH 2 NOCLEAR PLANT III 
REGAnD TO FUEL DENSIPICATIOII AND ITS EFFBCTS. BBCAOSE OF TRE 
INTEREST IN THIS SUBJECT, SO~ftARIES OF BOTH OP THESE ABC 
REPORTS IRP. PRBSEIITED RERB, ALONG WITH THE BIBLIOGRAPHY 
INCLUDEn WITH THE NOVEftBER 14 REPORT. 

ACTIVITY CONFINEMEIIT AND DRCONTA/HUTION AFTER FAILORE or Aft UTIMORY - BERYLLIOM SOORCB ROD 
JOSPPH, ,1. V., JR. + LITTLE, J. W., JR. 

B. I. DD PONT DE IIEftODR 5 AND COftPAKt, AI~ EK, S. C. 
ANTIROIIY IN AN IBRADllTED SOORCE ROD MELTED VHILl! THE ROD VAS 
SUSPENDED IN AlP IH THE ~ REACTOR ROOM AT TRE SAVANNAR RI'ER 
PLANT. THE FAILURE RELEASED ABOUT 85,000 CURIES OF ACTIVITY, 
WHICH WAS DISTRIBOTED IN THE RBACTOR ROOM lRD THE COBFUBIIENT 
FILTBRS IN TRE VEITILATION EIHAOST SYSTEM. THI COIFIIEIIEIIT 
FILTERS PREVENTED A SIGNIFICANT ACTI'ITY RELEASE, ONLY 3 
MILLIcnRIBS ESCAPED TO THE EII'IROH5, AIID 110 DECONTAIIIIATIOI lAS 
nEQDIRED OOTSIDE THE REACTOR BUILDIIG. DECONTlIIUATION or THE 
REACTOR ROOft AIID REPLACEMENT OF THE COBT1IIINATED FILTER 
CORPART"EHTS REQOIRFD ABOOT 3 1/2 KlITHS BEFORE THE RE~CTOR liS 
RETORNED TO MORftAL OPERITION. 

HBALTH EFFECTS OF ELBCTRICITT GUERATlOI FROII COIL. OIL, UD NUCLEAR FOEL 
LAVE, L. B. • FREEBURG, L. C. 

CA~HEGIE-~ELLO" OKIYERSITY, PITTSBORG8, Pl. 
OCCOPATIONAL AND POBLIC REALTH BFFBCTS OF GEIIBRITIIIG 
ELECTRICITY FRO" COAL, OR1IIIOft, AHD OIL lRE COftPIRED, 11TH 
PARTIcnLAR ATTBNTION GIlEN TO ACCIDBNT AID CHRO"IC-DISEASE 
RATES FOF FOEL EITRACTIOII 1110 URBORRB EIIISSIOIIS rROII POIER I liD 
REPROCP,SSING PLANTS. IT IS CONCLODBD TH1T URAKIOII OFFHRS L!SS 
OF A HEALTH HlZARD AS 1 POEL TRAM OAL. TH!l AIlLYSIS IS BASED 
ON CORREIT OPERATING PUCTle!. HOnV!R, lDUICES INTICHIIOLOGY 
CAN BE EXPECTED TO REDOCl! BOTH THE OCCOP1TIOJIL AND POBLIC 
HEALTR RIS~S FRO II TRESH POBLS. 

I 
I 
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IN~ ERNATIONAL VIEWS ON PRINCIPLES A~Q STANDARDS OF PEACTOR SAFETY 
P'L~EP, J. F. 

ATOMIC EN~PG' OF CANAOA LI~ITED, CHALK RIVER, ONTARIO 
AN TAEA SY~POSr"~ ON PRINCIPLES AND STANDARD~ or REACTOR SAFETY 
WAS "~Tq PED. 5-9, 1973, AT THE NUCLEAR RBSEARCH CENTER, 
JULICn, F~OPRAL REPUBLIC OF GRRMANY. THE ~~ETING MAS ATTENDED 
DY APPROXI~ATFLY 250 PAPTICIPANTS FRO' 30 COUNTRIP.~, AND 40 
PAP~RS WEqR PRESRNTED. THE PAPERS ARE REVIEWED AND THE PANEL 
orSCUSSIO~ IS Sn"~APIZFD TO GIVE SO"P. INSIGHT INTO 
INTERNATIONAL YIEWS ON THE PROBLE"S RBLATBD TO REACTOR SAFETY. 

AN~ NATIO~AL TOPICAL ""FTING ON IAT~R REACTOR SAFETY 
rOTTRELL, W. D. 

OA~ PIDGE NATIONAL LABORATORY, OAK PIDGE, TENN. 
A TOPICAL "EETING 011 WATP.R REACTOR SAFETY SPON~ORED BY THI' 
A~EPICAN nOCLEAR SOCIETY, THE ATO'I: INDUSTRIAL FOPO", THE OAK 
RIDGE NATIONAL LABORATORY, AND THE ONHERSITY OF UTAH WAS HELD 
AT ~AL'!' LA~F CITY, ~AP. 26 TO 28, 1973. THE IIEETING lAS 
ATTENDR" D! 1I0RE THAN 360 TECHNICAL SPECULIST~, WIIO HEARD A 
TOTAT. OF ijq PAPRRS IN THE fOLLOWING TECHNICAL ~E5SIOHS -
ACCIDENT ANALYSr~ AND PROBABILITY, rLUID FLOW DURING LOCA, 
"ECHANICAL DEHAVIOP PP IIATERIALS, HEA' TRANSFEP DURIRG LOCA, 
STANDARDS AND SIJRVEILLANCE, CO~PUTER CODES AND APPLICATIOll5, 
PPOTECTION 'RO' NATURAL AND ~AN-"ADE PRENO~ENA, AND COIIPARATIYE 
ANALYS~5 OF LOCA . OY!R RALF OF TnE PAPERS AND SBSSIONS VERB 
CONCERNED WITH TilE LOS5-0'-<00LAHT ACCIDENT. A PAR~L DIscnSSION 
ON, PEACTOR SHETY RESEARCH - WHAT, IHY, HOW, PRESENTED A 
PLr.TIIO~A or HEWS ON THP. SUBJECT. 

OZONE 1'0R"ATtON BY TilE RADIOLYSIS OF LIQUID HITBOGEII - CALCULATION AIID ~BASUREUNT 
GAULT, J. D. + LOGAN, K. I. + DANNER, R. R. 

fEDERAL OPIVEPSITY OF SANTA CATAPINA, fLORIANOPOLIS, BRAZIL + 
UNIVP.RSITY OF "ISSOURI, COLU"BIA, 110. 

A SIIIHE P.~PERIlIl'NTAL IIETHOD IS PRlISE~TED IHICII ALLOIS AN 
ESTI"A1! 0' THE AIIOUNT OF OZONE PRESENT IHEN OXYGEN 
CORTA"INAT~D LIQUID NITPOGEN IS EXPOSED TO A RADIATION FIELD. 
ALSO, If THP. RADIATION LEVEL AND THE OX!GEN COIICENTRATION ARE 
KnOWN, THE A"OUNT OF OZORE FOR"ED CAN BE CALCOLATEn. IN OOR 
CASP., THP.RE IS GOOD AGREEIIENT. THE RESOLTS INDICATB THAT THE 
CONCENTRATION Of TH~ OXYGEN I"PURITY IS IIUCR LESS SIGNII'ICAIIT 
THAN PREYIOOSLY SUPPOSED. USTEAD, TAB AIIOUNT OP LIQUID 
NITROG~N RP.~AINING WREN THE CRYOSTAT IS REFILLED IS THE PRI"ARY 
FACTOR IN DETER"INING THB "AXI"UII AftOUNT OF OZONB THAT IILL BB 
"RESl':MT AT ~NY TIftP.. 

U.~. STDDTES ON L"FBR FOEL BEHAVIOR ONDER ~CCIDERT CONDITIOIIS 
DICKBRftA~, C. E. 

ARr.ONNE NATIONAL LABORATORY, ARGONNE, ILL. 
THIS ARTICLE PRESENTS A BRIEF REVIEW OF THE O. S. BFFORT, 
BETWEEN FAI.L 1969 AND SPRING 1972, RELATING TO EVALOATIOII 0" 
THP BEIlAVIO~ OF TilE I'tlEL AND COOLANT U LIQUID ftETAL COOLBD 
fAST BREEDBR REACTORS UNDBR ACCIDENT CONDITIONS. TH! 
EXPERI"ENTAL WORK IS CBNT!RED LARGRLY AROUMD THE TRANSIBNT 
REACTOR TEST FACILITY. INVESTIGATIONS OF STBADY-STATE POIER 
OPF.RATION SUGGEST THAT SAFETY AIID RELIABILITY CAN BE ATTAIN!D 
EVEN WTTH PARTIAL BLOCKAGES OF COOLAIT PLOI. RESULTS OF 
TRANSI~NT TP.STS ARP. LESS SEVERE THAN PRBDICTIONS BAS!D ON 
PESSIIITSTIC ASSO"PTICNS, AHD ADDITIONAL BFFORT IS REQUIRED TO 
PER"IT ACCURATE "ODELING OF DETAILED 8BH1'IOR. 

SM"AK-CIRCUIT ANALISIS 
RANKIN, .1. P. 

THP, BOBIN(; CO"PANY, HOllSTON, TEIAS 
BEGIII~!~G IN LATE 1967, THE BOEING CO"PAIII IN ROUSTOM, TEl., 
DEVELOPED A CO"PUTBR AIDED ELECTRICAL SYSfB"S AIALYSIS 
TECHNIQUP. TO HELP ASSOR! TRonBLBFREE OPER1TIOII OF NASA ' S APOLLO 
AND SKYLAB H1RDWARE. THE TECHNIQIJE, CALLED SNUK-<IRCUIT 
ANALYSIS, IS BAS ED ON THE DISCOVERT TH1T THERE lRE TOPOLOGICAL 
CRIT~RIA THAT ENABLE PRBBBCOGNITION OP A CIRCOIT TO EIHIBIT 
ONPLANNED ~ODES OF OPEPATION. THE RESULTS OF SNEAK-CIRCUIT 
ANAJ.YSIS OVER TnE LAST 5 YEARS HAVE SHon THAT IT IS NO LONGBR 
NECP.SSARY TO ACCBPT THE SUPPOSITION THAT 1 FEI OPERATIOIIAL 
SURPRISBS ARE INBVITABLB IN CO"PLEX ELBCTRIClL SIST!ftS. 
P.LECTRICAL SYSrf"S CAN BE IIADE FOOLPROOF FRO" THE OPBRATIONAL 
POINT Of VIBI, SPBCIFICALLY, SNEAK-CIRCOIT ANALYSIS IILL 
DISCLO~B ALL LATBNT CDRRENT PATHS, rHD'ERTSNT IIIHIBITS OR 
ACTIVATIONS, A"BIGOOUS SYSTEII INDICATIO.S , AND IIISLEADIIG 
COllSOLP. LABP.LS. REI.AY BACES, SNEAK GROOIDS, AIID POlIER SOPPLY 
CROSSTIBS ARB INCLUDED. THIS ARTICLE PRESBNTS AN OVERVIElI OF 
TIIESE PROBLE"S AND OTHER PRODUCTS OF THI '.ALYSIS AS POUND IN 
AEROSPACB, CO""ERCIAL, AID NUCLEAR SYSTEftS. 

DESIGlI AND P.VALUATIOM or .... TP CONTAIMftBIT 
SIMPSON, D. E. 

WESTIIiGHOIISE HANFORD COIIPANY, RICHLAND, lASH. 
THB FAST FLUX TBST FACILITY HAS DBBI THE SUBJECT OF AN 
EXTENSIVE REGULATORY REV lEI SI"ILAB TD THAT FOR POWER RBACTOR 
CONSTRUCTION PER lilTS. THE REVIEW EInHDED PROII SBPTBftBER 1910 
TO P.ARLY 1913, BUT INTERIII AGRBBftBNTS ALLOWBD CONSTRUCTIOK TO 
PROCEEP WITHOUT DELAY. A IIAJOR PART or THE RBVIBI VAS DIRECTED 
TO THE CORTAIIIIEIIT DBSIGK AND THB DBFIMITIOK or APPROPRllTE 
BASBS FOR EVALUATING THB CO"TAI~IIEIIT F09 THB LIQUID IIETlL 
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COOLEO FAf.T BRP.EDEP PRACTOR SYS'!'E~. STUDIES OF RYPOTHETICAL 
ACrJDF."TS WF.qe CARPIFO OUT FOP ()VERPOWEP AND LOSS OF COOLrN3 
CHCII~~TAHCFS, ARBITRAPILY NEGLECTING RBACTOR SCRA'. INITIAl, 
STIIDP'S IIInrCATPD All ACCIDENT PIfRPGT OP 150 ~W-SEC OF 
TIIF(,P~"'TCAI, 1 Y AVAILABLE VOR~ TO BE RBASONABLY COHSl!RVATIVE. 
'OPE PF.C~~T STUDIES, INCORPORATING PRELI~INARI RES'ILTS OF 
RESEARrll AND DEVF.LOP~EHT BASED ON THE EARLIER 5TODII'5, 
II'DICA"'E rllAr A ~UCII LOWER FIIEPGY IS "ORE REALISTIC. AIIAL!SES 
AND srALR ~ODFL TES~S 511011 THAT TilE DB 51GB CAN CONTAIN THE 
ENr.PGY AT 150 ~I-SEC AND ~AINTAIN 'ECHANICAL INTBGPITY, NOT 
OIlLY flf THI' CONTAIN"ENT STRUCTUR~ 0'1'1' ALSO OF TilE qEACTOR 
Vf!SSEL AND 'I'HE IIl'AT TaANSPORT SYSTE'. 

"AHGf."rN'" OF RADlflACTTVE AQUEOIIS WASTES ~ROft APC FUEL REPROCESSING O!'~RA~IO"~ 
1.P.NNP.""P', II. L. 

II. s. A~o~rc ENER:;Y CO""ISS10", \IASIII~~TON, D. C. 
SII'CI': 19qq THE O. S. AT(l~IC ENEPGY CO'~ISSION (AND ITS 
prI'DEC~S~O~, THP. UNHATTAN DISTRICTI HAS BEEN OVE~SEEING THE 
'A!IAGE~oNT 01' PA OIflACTIVE WASTES PRO~ ITS 1'0 EL REPlIOCESSING 
rL~NTS WHIClI API' CO'TPACTOr flPEnATp.D. P.XP~RIE~CE DfTRING THI' 
yrAPS "AS INDICA'!'ED THAT ftANAGE"ENT OF THESE RADIOACTIVE 
WASTES PI'QIIIRFS UNPELENTING "!VALOATIOH AND APPPAISAL BY nIGHEP 
~AIIAGI'"ENT AND "ANAGI'"ENT GROUPS. EXPERIENCP. WITII LrAKING WASTE 
TANKS AT HANI'OPD, SAVANNAH RIVE~, A"D THE NATIONAL REACTOR 
TESTTNG ST1'1'ION TO lQ72 IS SU""ARIZF.D. I~PORTAHT rELATED 
ACTIVITII'S ARI' PP.RIODIC PEVIEWS, FREQlI!:NT ANAl.YSES, ABD 
CONTINUOIIS PLUNING. GUIDANCE IS PROVIDED FOR DESIGNERS 01' fUEL 
RP.PROcoSSING WASTE "ANAGEIIENT SYSTE~S INCLlIDING SUCH FEATURES 
AS ACln WA~TP. STORAGE, DOUBLE CONTAIN"ENT, PROTECTION AGAI~ST 
CPEDIB!.E ForCES OF 'IATlIlIE, fACILITIES paR E"I'TTING WASTE 
STORAGr. TA N~S, SPACE AND ACCESSES FOR INSPECTION, ADEQUAT" 
"AI1IATION ~onTORING DEVICES CON~EcrBD TO A CEIlTRAL RECORDING 
STATION, lND SEGPEGATION AND DIVERSION CAPABILITY FOR 
"ISCHA'GED PI'FLn P.NT AQII EOU S STR!!l" 5, 

MA'I'p'Rr~LS Pt:PI'ORftA~CE A'J: NlICLEAR POVER PLANTS 
SCOTT, R. L., JR. 

OAK RIDGI' RATIONAL LABORATORY, OA~ RIDGE, TEftN. 
SA PET' RELA'I'ED OCCORIIENCES - PAILUR~S, INCIDENTS, AND 
DEI'ICItNCIES - RRPOR'!'ED BY LIGIIT WArER REACTOR HUCLEAR POWER 
PLANTS APE PEVIEWED FOR THE PERIOD 1967-1972. THE OCCORPEftCES 
ARE LJ"ITE~, HOWEVP.P, TO TROSE IN WHICH A "ATERIAL FAILURE WAS 
INVOLVED. TABLES ARE GIVBB rOR EACH YEAR, IMDICATI~G THE 
FACILITY AND CO~PONr.h'TS nVOIVED, '!'HE CAfTSE Of I'AII.URE, AND THE 
ARPA IN WHICR THE DI'FICIERCY OPIGINATED (I. E., ftA'I'EpIAL 
SELEC'I'tON, DESIGN, FABRICATIon, rH~TALLATION, OPERATION, OR 
"AIlITENANCE). EACH INCIDENT IS llIscnSSED, AND AREAS 1ft WAlCH 
~ATEqIALS PERfOP"A~Cr CAN B8 IftPROVED ARE INDICATED. 

NUCLEAR E"ERGEHCT PLANNING IN THP. STATE O~ NEW JERSEY 
A'ATO, C. G. 

STATE OF NEV JERSEY DEPARTftENT OF ENVIRO"RENTAL PROTECTION, 
TP"NTON, N. J. 

TO "EET THt: NECpSSI'!" FOR A PUBLIC EftERGEftCT PLAn I'OR LARGE 
SCALE PADIATION INCIDENTS, THE STATE GO'ERNRENT OF NEW JERSPY 
HAS DEVELOPED PI PAG, PROCEDORES fOB IftPLEIIENTING PROTECTI'E 
ACTIOR GUIDES. PIPAG IS A CONTINGENCY PLAN BASED ON 
COOPEPATIYF, PRO DENT I'REPLANNING AI~ED TOWARD ~AINTAlftI"G 
POBLIC COKI'lDENCE AND COllTROLLING DOSE AlfD DOS! CO 'ftITIIEftTS. 
Tn! PL'N IS BASED ON THE LAW, GEOGRAPHY, RESOURCES, AND 
POLICI ES OF HEW JERS EY. IT ftAXI"IZ BS THE OSE Dr EXISTI NG 
PfSOORCES A"D RELIES ON THE CONCEPT Of CHIL DEFENSI': 
ORGANI7ATIONS AS LOCAL GOYEBKIIENTS IN AM !~ERGE"CY. BOTH THE 
TECRNOLOGY AND SOCIOLOGY ASPECTS OF A REACTOR ACCIDENT AP.E 
CONSIDERED ~INCE PIPAG, IF EVEB IftPLEIIEMTBD, VILL DF.AL WITH 
CO~"UNITIES OF P"OPL!. THE SOCIU CONCEPTS Of DISASTER AHD 
REACTOR ACCIDENTS ARE INTRODUCED, AND TAB fACTORS AFFECTING 
DISASTERS, AS VFLL AS PROTECTIVE ACTION LBVELS, ARE DISCUSSED. 

STATE PESPONSIBILITIES FOR NUCLEAR POVER - LAPP RBPORT TO TRE ILLINOIS CO~"ERCE COllftISSI(lN 
NUCLI'AR SAFETY EDITORIAL STAI'I' AT OA~ RIOGB NATIONAL LABORATORY, 
OA~ RIDGE, TEN~. 

1'0LLOWrNG THE BELATED P~BLIC AHD STATE AWARENESS O~ TIO 
INCIDENTS THAT OCCUPRED AT TUE DRESDEN NUCLBAR PorER STATION 1ft 
1970 ABO 1971, THE STATE OF ILLINOIS UftDBRTOO~ A SF.PARATE 
INVESTIGATION TO ASSURE THAT THE PUBLIC REALTH AND SlFETY OF 
THr PEOPLE OF ILLINOIS ARB ADEQnATELY SAFBGUARDBD. THIS 
INVESTIGATION VAS COllDnCTED IN PART BY DR. RALPR LAPP, A 
PRIVATP, NOCLEAR CONSULTAKT. HIS REPORT, SUBftITTED TO THE 
ILLINOIS CO"ftBRCE CO~"ISSIO" ON DEC, 7, 1972, flAftIIIBS THE 
INCIDENTS AHD SUBSEQUENT REYIEWS IX DBTAIL AND IIA~ES 
CONCLnSIONS AND RECOllftENDATIOHS RELEVANT TO A STATES 
RESPONSIBILITY TO ITS PUBLIC. TO TH! EITERT THAT THIS 
IRFORftATION WOULD BE PERTINENT TO THE INTERACTION WRICR RAY BB 
EXPECTED BETWEEN AMI UTILITY AND ITS STATE GOVERIRENT, THE 
RELEVANT CONCLUSIONS ARB PRESENTED AS TA~BM PBO~ THE LAPP 
REPORT. 

I.... 
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SrTI~G p.AC~rC" AND ITS P~LATION TO POPcrLATIO~ 
PT["'~"', H. r ... Ifl~DnLf.:!lO,{ , F. A. .. 

ppnJcCT ~A'!Ar,E~!NT coppnRATION, CHICAGO, ILL. AND OU RIDG": 
!I~:'TONAL LAPO~ATORY, OAK RIDGE, TE~N. 

A STnnT ~AS ~AnE TO DETEP~INE TIIP ~~LATION APTNBEN POWEY 
RrAc~on SITP.S ANn TH! SURRO"~DINr. POPULATION IN TilE DNITED 
STAT"S A~n TN S""E P"P~IGN COUNTRI~S. RESULTS SHOW TnAT TH! 
POPIILA·TON VS. DISTANCE ENVELOPE PEPRESENTED BY A CD~BINATION 
o· ""HE I~DIAN POINT AlID nON SITES HAS SERVPD AS AN DPPPR 
"(,IINDAP! TN CURRENT SITING PRAC'!"TCE. IT IS ALSO SHOWN THAr TilE 
,"rLICATTO' Of ·NGI'"~R.D SAfETY PE'TIIRES HAS HAD NO 
OT~C~PNInLP EFFPCT ON THE SELECTTON Of SITES. 

PO"!P PLA.T SAPETY AND "ARTHQIIAKES 
s'lTII, r. 9. 

AP'LIBD 'O~L~n~[cs COM"'NT, LOS ANGEL~S, CALI~ 
"'I'lS A~TIC'.P STPESSP.S THP. I~PonTANCE or CONSIDERING SEIS~IC 
~rrECTS IN THE DESIGN OP DOWEP PLANTS POR ELECTRICITY 
IlENrp'TION, WITO P."PIIASIS ON NIlCLEAR POWER PLANTS. TIIR 
pOTPnTIAL PP~F:TS ON PLANT PERfOR"ANCE ARE DESCnIDBO, "ETIIODS 
F('R 5ETS'IC ANAJ.YSIS ARE REVTEWE~, AND T~B NFED ron SEIS~I(" 
T.~T"n,p.TATION AND ~PSTING APE DI5CcrSS~0. 

pp~BAnTLI'('Y AND CONSEQUENCBS OF TRANSP1RTATION ACCIDENTS INVOLVING RAOIOAr.TIVB "'TERIAL SHIPn!NTS IN TilE 
NUCLEAr P"~L ("YCLP 

S!IAPI'PPT , I .• n.. DRO BST , W. A •• LAN311AAR, J. II. 
~aSLrp, .1. A .. 

OA~ PIDIlP NATInNAL 1.AOO"ATORY, OA~ RI DGE, T~NN. + II. S. ATO~IC 

RN'RGY CO'"ISsTON, WASHINGTON, D.C. + E. I. DU PONT OR HE~OnRS 
ANP ("O"PANT, ~I L'INGTON, OEL •• U. S. ATonIC ENERGY CO~~ISSION, 
WASHINGTON, O.f. 

POI' 1980 Til- PPOJRCT"O fLECTRICAL GENERATING CAPACITY or 
NflCI.llA P POWER PI. ANTS IN THE IINITED STATES IS ABonT 130 ~I (~) , 
TillS, r. rnPN, WILL IlENPRATB THOUSUDS Of SHIP~ENTs OF 
nAOTOArTTVf ~Ar~~IAL" ANmlALLf. THE PROBABILITY OP ACCIDBNTS 
T~VnLVING TIIESP SHIPK~NTS WITHIN TH~ POBLIC DO~IIN HAS B~EN 

F.STI"ATP.D AND BROKEN DONN INTO fIVE SE'ERITY CATEGORIES. IT IS 
rSTI~A~EIl ~HAT IN 1980 Trw. SHIP'~NTS CONSIDERRIl WODJ.D BB 
TNVOLvrn IN LE$S TeAN 20 ACCIDENTS, ~OST OP WHICH WOULD RRsnLT 
TN O~I.T 'ODF.RU~ DAHG~ TO THE SRIPPING SYSTE~ AHD NO 
SIGNTFI("ANT "DCLRAR ~ELATBD HAZARDS. AN BSTI~ATB VAS 'AOE Of 
Tur EfP~CT Of A~ EXTRE'ELY SEVERB ACCIDENT IN'OL'ING LOSS OP 
COHTAftINAT~O COOLANT fROft A SPENT fIIEL SHIPPIHG CAS~ AND TUE 
POSSIBLE ErpOSOPE TO THE PUBLIC. AS A RESULT or TnE ESTI~ATES, 
IT IS CONCLqDEO THAT THE LIKELIHOOD OF ANY $ERIOUS RADIOLOGICAL 
I~JIIRI IS Vf~Y S~ALL AWD THE TRANSPJRTATION OF NUCLEAR 
'ATRRIALS TN THE fUEL CYCLE HAS A HIGK DEGREE OF SAFETY. 

CO'PARATIVE peLIABILITY A~ALYSES Of PEACTOR SAFETY STSTE~S 
IIOWARD, R. ~ •• SCHUL~Z, ~. A. 

PP'I~SYLVA HIA STATE nNrv ERSln, UNIVERS[TY PlR~, PEnn. 
fIVP. PEACTOR P~DTECTION SYSTR~S HAVE BEEN ANALYZED DSING 
'OIlTE CA~Ln saULATIrN TECHMr(lUE TO SOLVE FOR SYSTE~ 

RFLIAATLITY AS A PUNCTIOH OP TEST AND REPAIR I~T!RVAL. THE 
SYSTF.fts WPRP. EVALUATED POR BOTII SAPETY RELIABILITY AND 
PROTF.CTION Ar.AINST PALSE SCRA~S. TRE ANALYSIS TECHNIQDE IS 
DE5CRIREO IN DETAIL, WITH E~PHASIS 08 THE ASSDftPTIONS ~AOE AHD 
TilE VAl rorn OF THE RESULTS. A ~ETROD OP SCHUG THE INPUT ,.OR 
TIIP ~ONTE CARLO PRor.nA, BY UPYING THE RePAIR IIITERYAL IS 
DEVELOPED. THE S ISTE lIS ANA LYZED INCLDD! PODR COII~!RCIlL RfACTOR 
PROTECTION SYSTEnS, l'ACH DESIGNED BY , DIFfERIlNT ftANDFAC'I'ITRER, 
AND A PROPO$ED SYSTE~, SDGGESTED AT PEINSYLVANIA STATE 
UNIV~RSITY. THP. RELIABILITIES OF TH~ SYSTIl~S ARIl CO~PIRBD BY 
ElA"INING SYSTE~ FAILnRE PROBABILITIES. COISIOIlBABLE 
DlffRPF.NCP.! IN PERPOR~ANCE wEPE POUND I. TilE 'ARIO~S SYSTE~S, 

SUGGESTING THAT STILL BETTER CONPlr.URATIOIS ~AY YET BIl 
OBTAIN"O. 

SAPETY DP.!TGH BASES OF THE HTGR 
WfsS~AN, G. L. • ~OfFETTE, T. P. 

GULf GENERAL ATO~Ir COnPANT, SIN DIEGO, CALlr. 
THE HIGH Tr"PERAT"RE GAS-COOLED RRACTOR (HTGR) HAS INHERE"T AID 
ORSIGN SAfETY PRITnRBS TRAT ARE SIGKIPICUT A"D DUQUI, 
REQUIRING A ND~BER OF SAFETY CRITERIA INO APPROICIIES THAT 
DIfPER ~ARI(EDLT PROft OTHER REACTOR TYPES. FIRST, TillS IRTICL! 
BRIEfLY REVIEWS THE DESIGN Of HTGR PLAITS THAT BATE B!!I BUILT 
AND ARE BBIHG OffERED IN THE DNITED STATES. IT THEN RIl'IIlIS THE 
SAPETY CONSTDERATIONS II THE DESIGN OF THI PLIJTS NOI BEING 
OFfERED. THE DNIQDE FEATURFS, THBIR DE'ELOP~EIT, AHD THEIR 
EFPECTS ON SAfETY CRITERIA IRE DESCRIBIO, 11TH PlRTICULAR 
E~PBASIS ON THE DESIGN BISES Of THB PRESTRESSED CONCRETE 
REACTOR VESSEL. 

SI"ING Of AIR CLEANING SYSTE~S fOR ACCESS TO NDCLIIR PLAIT SPICIS 
ESTREICH, P. J. 

EDASCO SERVICES INCORPORATED, "EV YOR~, I. Y. 
A "ATHIl~ATICAL BASIS IS DBVILOPID TO paOlIO! THE PRICTICIIIG 
ENGINEER WITH I "BTHOO FOR SIZING AIR CLBARlnG SYSTERS POR 
""CLBAR FACILITIES. III PlRTICULAR, GBIBRIL fORIiULAS IRE 
PROlIOED TO RELATE CLEAHING AND COITIIIIIITIOII DINI~ICS OF III 
ENCLOSURE 5UCH THAT SAPB CONDITIONS IRB 08TAIIBO WHIlN 10RKIIG 
CREIS RNTER. INCLDDED III THIlSE CONSIDERITIOIS IS THE SIEIIG OP 
AN AIR CLEANING SISTIlR TO PRO'IDE RAPID DICOITAIIIIATIOI OF 
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ArpBOR~E PADIQACTIYITY. ~ULTIPL! NUCLIDE CONTA"INATIOB 50DPCES, 
LEAK PATF, DIR~CT RADIATION, CONTA~INANT ~IIING EFPICIENCY, 
PILT~R PP~ICIE~Cr!S, AIR CLEANING S!STE~ OPERATIONAL 110DES, ABO 
CRIT~RTA FOR ~AXI"UII PER~ISSIBL! CONCENTRATIONS ARE INTp.GnAT8D 
INTO TnE prOCEOOR!. 

PPOBLEI1S AND TECHNIQUE5 FOR REI10VAL 01' UDOR AHD RADO" DAOGHTER PRODOCTS I'ROII HRE Ar~OSPH8RES 
GOODWIN, A. 

U. S. nEPAPT"p.NT or THE INTERIOR, WASHINGTON, D. C. 
Vr.NTILATION WITH F."S8 AIR HAS B~EN, ARD IIILL CONrIROE TO B8, 
TIl" PRr~ARY SOLO"'ION POR CONTROLLING RADO. AND RADOR DAUGHTER 
ACTIVITY IN I1INP.S. HOWEVER, PPOCYOORES TO I1AKE THY VENTILATION 
PROCESS "OPE EFFPC~IVE AND TO RED~CB CONTA~IHATION RAVE BFEN 
PPOPOSED, SIlCH AS SEALING OFF OP OLD WOBItIN.S, THE OSE OF 
C!'ATTNGS "'0 REDIlCR RADON INFLOW, AND I1INE PRESSURIZATION. UR 
CLEANING TYCHNI(lUES nAVE PROVED SIICCr.SSPOL IN CERTAIN 
APPJ.TCATIONS. FO~ !XA~PLE, RADON D~UGRTERS CAN BE REI10VED Bf 
~ECHANICAL FILTEPING ~ND BY ELECTROSTATIC PRECIPITATIOR 
"ETHOD~, BOTH or WHICII REIIOVE CONDENSATION NUCLEI TO IIHICH 
PAllON nAnGHTERS BF-COIIE ATUCHED. THE RADON GAS THAT PASSES 
THROnGII CONTINU~S "0 DECAY, BOT, IN THE ABSENCE OP COHDEWSATION 
NIICI. EI, TilE DAUGHTERS HAVE LARGE OHFIISIOH LEIIGTHS AND ARP. 
TRAPPEll ON THE VALLS OF AIR COURSES, THUS INHI8ITING THP.IP 
GHOWTH. RADON GAS liAS BEER SUCCESSFULLY REI10VED FRO~ AIR, 
ALTHOUGH THERE ARE NO KNOIIN REPORTS OF THIS HAYING BEEII DON! IN 
OPErATING IIINES. IT HAS BEEN CA~TURED ON ACTI'ATED CHARCOAl AND 
SILICA GEL AND CIIB"IClLLY REIIOVED Br REACUNG IIITH A HALOGEN 
FL~ORIDE A~O A "!TAL FLUORIDE. 

Tur OPIGIN AND FINDINGS OF THE ATOIIIC BOIIB CASOALTY COI1I1ISSION 
JABLON, S. 

NA"rONAI. ACAnMY Of SCIENCES, IIASHIN!lTON, D.C. 
TUE ATnl1IC BOIIB CAsn ALTY COI1~ISSIO" (ADCCI US lUTIIORIZED n 
NOVP.I1BP.R 19Q7, WHEN IT BECAftE APPAREHT TO THE EARLIER 
I~VESTTGATION TPAI1 T8AT LORG TEBII STUDIES OF THE SDRVIVORS IIBBB 
REQnIRED. THE ABCC "AS ESTABLISHED ORDER THE urroau RESEARCH 
COUNCIl. OF THE NATIONAL ACADEIIY OF SCIB.CES 'NO HAS SIIICE, III 
COOPERATION 11TH TH~ JAPANESE INSTITOTB OF HBALTH, IIAIJTAIRED A 
IIEDICAL SORVBILL'RCE OF 110RB THAN 100,000 INDI'IDUALS. THE 
EIAIIIIIATIONS REVBALPD NO SIGRIPICANr CHllIGE IR GENETIC EFFECTS, 
ALTHOUGH EFFECTS ON GROWTH, I1ENTAL RETARDATIOJ, 1.110 LEITICULAR 
OPACITIES WERE OBSERVED. THE IIAJOP EFFORT OF THE STODY BAS BBER 
CONCBRNED VITH IIORTALITY STODIES, VHERBIR TRE RlDIATIOI EPPECTS 
ARP. I1ANIfESTED CHIEFLY THROOGR CHAWGES IN THB OCCURRENCB or 
CANCER. THE nCIDBNCE OP LEUKEftIA AS l I'UNClIOW or DOSE, 1GB, 
ANO TII1P HAS BEPII OBTunD. POR SUR,nOIS IIHO HiD THB LARGEST 
DOSP., OVER 200 RADS, CANCER DEATHS HAVB BBBN ABOOT 60 PERCENT 
HIGHER THAN EIPECTATION. NO NOTICEABLE DIFFERERCE III DEATH 
RATES WAS OBSERVED POR ARY CAOSE EICEPT CARCER. THE STODIES ARB 
CONTINUING, AS THEI SHOOLD, AT LEAST THROUGHOOT THE LIPErII1E OF 
THE EXPOSED SORVIVORS. 

SWITCII PAILIIR ES AT NOCLEAR l'ACILITIES 
CQLBEPT, 11. H. 

OAK RIDGR NATIONU LABORATORY, OAK RIDGE, TERII. 
SWITCH FAII.URBS IN NUCLEAR POIIER PLAITS ARE RElIEVED POR THE 
PERIOD 196Q TO IIARCII lQ73. THE TYPES OF I'AILORES, SrSTEI1S 
AI'FECTED, A~D THE NO"BER OF FAILORES ARE TABOLATED, AIID 
TECHNIQUES FOB IIINII1IZING PAILOHES ARE DISCUSSED. 

PEGULATIOII Of NOCLEAR POVER REACTORS AWD RELlTED F'CILITIES 
NOCLEAR SAFETY STAFF 

OAK RIDGE IIATIONAL LABORATORY, OAK RIDGB, TERR. 
THE O.S. ATonIC EIIERGY COIIIIISSIOK (AEC) HAS THE RBSPOISIBILITY 
TO PROTECT THE HBALTH AIID SAFETY OF THE PUBLIC BY ASSORING TH1T 
AN OIlNER/OPERATOR DESIGNS, BOILDS, liD OPBRATES, ABO 8AIRTAIRS 
THE INTBGRITY 01', A !DCLEAR FACILIT! O'BR ITS LIFBTII1B IR 
ACCORDANCE VITH THE CRITERIA, CODBS, STlNDARDS, ANO REGOLATOBY 
JODGftERTS DIRECTED TOIIARD THAT BIID. THIS 'BTICLE DISCOSSES TH! 
PHILOSnPHY AND 'EANS I'OR PROT!CTIRG THE POBLIC HEALTH. THE 
RELEVANT ARC RULES AND REGOLlTIONS, AS IIBLL AS THB DBTAILS or 
THE LICENSING PROCESS ARD THE ABC IISPECTIOR PBOGRlR, IRE 
SOIlRARIZED. 

IAEA INTF.RNATION1L SY~POSIUIIS OR NUCLElR POIIER PLAIT CORTROL lRD IIISTRDftENTATIJR 
HAGEN, E. II •• KERLIN, T. II. 

OAK nIDGB NATIONAL LABORATORY, OAII: RIDGB, TENR. 
1ft RECOGNITIOB OF THE SIGNIFICAIT AD'ABCES BEIRG RADB IR THB 
PIELD OF NOCLEAR POIl!R PLlRT CONTROL AID nSTROftERT1TIOII, THE 
INTERNATIONAL ATORIC ENERGY lGENCY ORGAIIZBD l SERIBS OF 
BIANNUAL SYIIPOSIUI1S ON THE SOBJECT. THESE "EETIIGS PROVIDBD 
SPECIALISTS FBOI1 THE REI1BER STATES 11TH AI OPPOBTOBITY POR A 
COIIPREIIENSIVE EXCHANGE OF I111'OR~ATIOI OR THI! CORRERT 
INTERNATIOIAL STATOS or THIS IftPORTANT PIILD. II THIS lRrICLE 
TnE DISCOURSE FRO" TBE PIRST REETING ('IEUl, 1969) IS 
SOftllARIZED, THB PROCEEDIIGS rRO~ THE SIICOJD III!ETUG (HEnA, 
1971) ARE REVIEWED, AIID SOliE OF THB PRP!SEITlTIOIS BlOB AT THI 
THUD I1!ETIHG (PRAGUE, 1973) ARB DISCDSSBD. 
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OA~ RIDGf NATTONAL LABORATORY, OAK RID3E, TENN. 
"'HE GENESI~, EXPOSITION, AND SOftE OY TnE RAftIFICATIONS OF THE 
ECC~ RULP.-ftAKING HEARING, DOCKFT Rft-50-1, ARE REVIBWED. Un"N 
TnE APr PRO~OLGATED THE INTERlft ACCEPTANCE CRITERIA (I1C) IN 
,111NF OF 1971, A SERTES OF EVENTS WAS INJTUTED IIHlr." IS STILt 
BEING FRLT RT rH" N"CLEAR COKftUNITT. THIS ARTICLE EXAKINES 
BRIEFLT WHAT TilE RftERGENCT CORE COOLING SISTEK (ECCS) IS AHD 
HOW IT PERFORMS IN BCTH PVRS AND BIIRS, AS IIBLL AS TilE Rl!SULTS 
OF THF. VARI"US STUDIOS AND RESEARCH AND D!YRLOPKP.RT (RtO) 
PROGRAftS rllAT VPRE EXTANT AT THAT TlftE. THE RESOLTING 
COHTROVFRSIPS FOLLOWInG PUBLICATIOft DY TnE lAC PRECIPITATBD THE 
nEARING, WHIcn OEGAN JAN. 27, 1972, AND ENDED .1ULY 25, 1973. 
THE conRSF OP rHE HEARJ~G AND THE AEC CDNCLODING STAT!"ENT - I' 
EFFreT, PROPOSED REVISED CRITERIA - ARE SD~KARIZED. ALTIIOUGH 
TilE PROPOSEn CRITERIA IIAVE NOT TET BEEN ADOPTED, THE 
PAKIFICATIONS OF THE HEARING INCLODE A REVIEW AND REDIRECTION 
OF R+D PROGRAftS, CONTEKPLATED DERATING OP SOftE EXISTING PLANTS, 
AND NEV PEACTOR DESIGNS BY TilE VENDJRS. THE AUTHOR CONCLUDES 
THAT THE HEABIN/; VA~ A NECESSART AND CONSTRUCTIVE, IF 
TPAU"ATIC, EXPERIElfCE. 

PoPULATTON DOSPS FROft THE NDCLEAR INDUSTRY TO 2000 A.D. 
NnCLPAR SAFETY STAPF 

OH RTDGP. NATrONIL LABORATORY, OA~ RIDr:E, TEn. 
DnRING THE NEXT FEW DECADES, IT IS ANTICIPATBD THAT THE "UCLP.AR 
POWER rNDU~TRY IN THP. U"ITED STATES WILL UNDERGO A REKAR~ABLE 
GROATH. TO PROJFCT THE EFFECT Of THIS GROITH ON TH! RADIATION 
DOSES OP Tllf. GENERAL PUBLIC, TilE U.S. nonc ENERGY CO"ftISSIOM 
"ADE A RF.VIFW OP CURRENT REACTOR OP~RATING EIPERIENCES. FRO" 
THIS Rf.VTEW A DETAILED ANALYSIS OP THE RADIATION DOSE TO A 
KAJOR SECTION OF THE COUNTRY DUf. TO EPfLUENTS FROB NUCLEAR 
FACILITIBS FOR CONDITIONS PROJBCTED POR THE YBAR 200U VAS 
"NDERTUEN. THE STUDY INDICATBS THAT THE AVERAGE DOSE TO THE 
U.S. POPOLATION FRON NUCLEAR POWER WILL INCREASE rROft AN 
PSTI"ATBD 0.001 KREK PER Pr.RSON IN 1910 TO AS KUCH AS 0.2 ftREK 
IN THE YEAR 2000. TillS CONTRIBUTION RE~AINS A ~ftALL FRACTION OF 
THE RAI)IATIO" DOSE FROII EITHER NATURAL OR ~IN-~ADB SOURCES OP 
IOHTZING R AI)UTION. 

SAFETT RELATED OCCURRENCP.S I" NUCLEAR REACTOR POWf.R PLANTS I" 1972 
SCOTT, R. L. 

OA~ RIDGE NATIONAL LABORATORY, OAK RIDGE, TENN. 
SU~ftARrZED AND r.VALUATP.D ARE 6~4 RBPORTS OF INCIDEHTS, 
FAILURES, AND OESIGN OR CONSTRnCTIO~ DEPICIP."CIES AT LIGHT 
WATER PEACT0R CENTRAL POWER STATIONS DURIIG 1972. THE KATERIAL 
IS PRESENTED IN TABLES THAT INCLUDE rHE PREQUENCY OF ITEftS 
REPORTED VITH REGARD TO COMPONENTS, SYSTBRS, CAUSES, SPP.CIPIC 
DEPICIENCIES, AND TI"E OF OCCORREHCE. S!LECTFD FOR DISCOSSION 
ARE INCIDENTS THAT OCCURRBD DORING CONSTROCTION AJD OCCURRBNCES 
AT BOILING WATER AND PRESSURIZED WATER REACTORS. 

EVALUATION or TNCIDENTS OF PRlftARY COOLANT RELEASE FROft OPERATING BOILING WAT!~ REAcrORS 
N~CLEAR SAFETY STAFP 

OA~ RIDGE NATIONAL LABORATORY, OAK RIDGE, TBIN. 
THE REPORT EVOLVING PROft A REVIEW OF EIGHT INCIDENTS OP PRr~lRT 
COOLANT RELEASES PROft BIGHT OPERATING BOILING MATBR RBACTORS BY 
A SE'EN KEftBER GROUP FRoft THE AP.C DIRECTORATE OF LICEHSING AND 
DIRECTORATE OP PEGULATORY OPERATIONS IS DESCRIBED. IaCLUDED ARB 
SOURCES FOR OBTAINING THE REPORT 'NO THE CO~PLETE SECTION OJ 
CONCLOSIONS AND RECOKftBNDATIOMS. 

AECS HOCLEAR SAFETY RESEARCH OBJECTIVES, PLUS, AND SCHEDULES 
KOUTS , H. J. C. 

0.5. ATOIIIC ENERGY COKKISSION, WASHINGTOM, D.C. 
THE RESBARCH OBJECTUES AND PROGRA~ PLUS OF THB AECS RECENTLY 
ESTABLISHED DIVISION OF REACTOR SAYSTr RESBARCH ARB DISCOSSED. 
THE PRIMART OBJECTIVE OF THB DIVISION IS TO PROVIDB INPORMATION 
NBEDED BY TilE ACRS A NO THE REGULATORY ST1FP SO AS TO nOlO 
UNNECBSSARILY STRICT LIftITATIONS ON THE OPBBATIOM OP NUCLEAR 
POVER rLANTS. THE KEANS FOR SATISFYING PUBLIC CORCERN RELATED 
TO THE SAYETY OF NlICLEAR PUNTS AND THE CONSERVATISft IllPOSED BY 
LACK OP KNOVLEDGE, AS BBIRG DE'ELOPED BY TUB SAFBTY PROGRAft, 
ARE DISCOSSED. THE SAPETY PROJBCTS CORRSJTLt SPONSORBD IRE ALL 
RELATBD TO WATER REACTOR SlPETY, ALTHOUGH SAPBTY STUDIES 
RELATING ro THE HTGR AND THB LIIPBR ARE PL1NMED. IN ADDITIOH TO 
THB LOFT ANO THE PBF - '1'10 L1RGB PROGR1MS WHICH HAVE BEEI UJDBR 
WAY FOR SOME TIK! - A NBMBER OF SftALLBR, KORB BASIC PROJECTS 
ARE ALSO UNDBR WAY IN THB IREAS OP BLOMDOWJ HBIT TRAWSPBR, 
TWO-PHASB POMP CHARACTERISTICS, STBAft WlTU ftI IlllS , liD PIIIIIAIIT 
SYSTEft INTBGRITY. SEVBR1L AODITIOWAL WATEB RBICTOR SAPETY 
PROJECTS , SOftB BEIRG IJITIATBD AND OTHERS BEING PLANNED, Aft! 
IDBBTlfIED AND OISCOSSED. 

AEe T!STI~ONY AT TnB 1973 JCAE BEARINGS Ga REACTOR SAFBTY 
COTTRfLL, W. B. 

OAK RIDGE NATIOW1L LABORITORY, OAK RID~E, T8NN. 
IN PHASE IIA OP TH! JOINT COftIlITT!! ON lTO!IC !"IRGYS BEARIHGS 
ON RRACTOR SAPETY, HELD SBPT. 2S-27 lNU OCT. 1, 1913, THE 5 IBC 
COftllISSIOMBRS AND 12 OP TRBIR STAFF PRESBNTBD TESTlnONY. THIS 
TESTI~ONY, WHICH IS R"'I!WED HBaE AS REPORTED I" THB HBIRING 
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Rf.CORD, WA5 CONCERNED WITH ALL ASPECTS OF CONNISSION ACTI'ITIES 
RP.LATED TO THE 'IUCI.EAR POWfB-REACTOR PROGRA~, I"CLODIMG (1) 
RfoACTOR SA PETY Pf.SEARCH AND DEYELOP"ENT, (2) IIASTE-NANAGE"ENT 
INVESTIGATIONS, P) TIIP. PROTECTION ::IF NITERIALS AND FACILITIES, 
A~D (4) TilE ARCS R~GUUTORY ACTIVITIP.S AS WELL AS THOSE Of THB 
ADVISORY CO""ITTEE ON REACTOR SAFEGUARDS AND THE ATONIC SAFI'TY 
AND LICENSING BOARD PANEL. THE PRESf.NTATIONS AS A IIHOLE REfLECT 
TRE"ENnOUS ACTIVITY ON THE PART OF THE AEC TO PROVIDE FOR THB 
SAFE nTILI~ATIO~ 01' TillS f.NERGY RES:JORCE. THE PRESENTATION 
DISCOSSED IN DETAIL nANT ACTOAL AND POTENTIAL PROBLEnS, 
I~CLIIDI~G NP.EDI'D SAI'PTY RESEARCH, THE ACCIDENT IIS~ STUDY, 
WASTE NANAGE"BNT EXPERIENCE, SABOT1~E, DIVERSION, REACTOR 
LICENSI~G, INSPf.CTION, OPBPATING EXPERIENCE, AND STANDARDS 
DEV ELOPNENT. 

IAPA-IWGI'P "EETING ON SODIOn COnBUSTION AND ITS EXTINGUISHNE"T 
IIILLrARD, R. ~. 

HA~I'OPD RNGINRf.PI~G DEVELOPNENT LABORATORY, RICHLAND, WASH. 
SPECIALISTS FROK SIX NATIONS PARTICIPATED IN A WOR~IHG-GBOOP 
NEETUr; ON THE TECHNIQUES AND TECH~DLOGY OF SODIUN CO~BUSrION 
AND ITS EXTTNGUISHKENT. THE NEETING lAS HELD IN RICHLAID, 
WASH., ON KAY 22-25, 1972. THF. PRnCIPAL TOPICS CONSIDERED WER! 
DETECTION 01' SOOIUN LEHS AND PIRBS, EXTINGUISIINENT OF SODIU~ 
I'IIIES, AlID CORTnOL 01' CONBUSTION PRODUCTS. ALTIIOO:lH KOCH 
INFORKATION ON TIIESE TOPICS IS NOli AVAILABLE, THB LK .. BR 
I!IDIJSTPT WILL P~OUIRP. ADDITIONAL DEVnOPNENT IN ALL lREAS. 

ANTICIPATBD TRANSTENTS WITHOUT SCRAN pOR IIATER COOLED POWER REACTORS 
AEC PEGnLATORY STAFp 

AEC 
THF. ANTICIPATED TPANSIENTS IIITHOUT SCRAft (ATWS) PEPOIIT FOR 
WATER COOLED NUCLEAR POVER PLANTS PROVIDES A GENERAL 
FXPLANATION OF THB POSSIBILITY OF O:CORREMCE OF A" ATIIS B'ERT 
AND OF TnR NATURE OF THB BBSULTANT CONSEQUBNCBS. THE 
RELIABILITY REQnIRED OF THB PROTECTION OR SHOTDOIIN SISTEN TO 
REDUCF. THE J~VS TO AN ACCEPTABLB RIS~ IS DBTERnUED, ANII 
DESIGN ASPPCTS AND PAILOPE ANALYSES 01' TBE PROTBCTION SYSTE" 
ARE DISCnSSED. THE RP.GlILATORY STArps CONCLOSIONS ARE GIVBR, 
AND, IIITH THE OBJECTIVF. or INPROVIN~ REACTOR PLANT SA .. ETY AND 
PROTECTION SYSTEN RELIABILITY, AN INPLERENTATION PROGRAn 
INCLnDING R~CKFITTING IS PRESENTED. 

SAI'ETY ASSESS KENT ,.,F RF. ACTOR SYSTF.ftS 
GPf.EN, A. E. 

ONlrF.D KINGDO~ ATONIC ENERGY AOTHOPITY, RISLEY, WARRINGTON, 
LANCASHIR~, EN1L1ND 

TilE !'PACTIC! IN THE DNITED ~INGDOn ATONIC ENBRGY AUTHORITY IS 
~O CARRY OUT INDEPBNDENT RBLIABILITY AND SAPETY ASSESSNE"TS 0 .. 
TIIOSI': PEACTOR SYSTEKS ON WHICH SAPETY IS DEPEIIDBIIT. THE 
INDEPElIDENT ASS~SSNRNT IS CONPLBNl'.NrARY TO THE DESIGN PROCESS, 
AND, MHEN THE RESULTS ARE IN AGREBNENT, GREATER CONFIDENCE IS 
PLACEII IN PROCf.F.DING IIITH THP. DEVELOPftBIIT OF TH! SYST!N OR 
PROJECT. PRESENTRD ARE VIEIIPOINTS IN THB UIIITED ~INGDON Oil ROil 
SAPETY OF SYSTEKS SHOULD BE PRBDICTBD, ENPLOYING CONPONEIIT 
F1ILORv PROBABILITIES I"TERPRETBD IN THB LIGHT OF 'RIAL-IIORLD' 
CONSIDERATIONS. THE TYPE OF SAFETY ASSBSSNE8T DESCRIBBD HAS 
BREN SUCCESSFUL IN A NUNBER OF APPLICATIOIIS, AIID THBSE BEIIEFITS 
ARE REVIEWED. 

EVOLUTION AND CURRENT STATUS or THE BIIR COITAIIINE"T SIST!" 
WADE, G. E. 

GEN!RAL ELECTRIC CONPA~Y, SAN JOSE, CALIF. 
TRE CONTAINKB"T SYSTI" "DB BOILIIIG-IIATBR RBACTORS RAS I.OL.BD 
FROIl TnE DRY SPH EUCAL TTPE OSED 011 DRISDEN 1 TBROOGR .. OUR 
GENERATIONS or PRESSURE SUPPRESSION TYPBS. THB NAR~ I, II, AID 
III PRP,SSURE SUPPRESSIOII CONTAINKEI!T SIZBS AND aRRANGEREIITS lRB 
PRESENTED, AND TRE REASOIIS .. OR THB DBSIGI B'OLUTION lRB 
DISCUSSED. THE PIVE EISIC NODULBS III THE PRESSURE SUPPRESSIO. 
ANALYTICAl. KODEL AND A TYPIClI. RBSPONSE TO A LOSS OF COOLANT 
ACCIDENT ARE DESCRIBED. THE TEST PROGR1" B!I"G CO"OUCTID TO 
.BRIPY THP. NBII PRESSURE SUPPRESSIOI HORIBOITAL .BIIT DESIGN IS 
BPIEI'LY DESCRIBRD. OVERALL DBSIGN CHARlCrBRISTICS 0 .. THE 
BNBRGBNCY CORB COOLING SISTE" HBTIOR~, IHICH IS BSSEITIAL IN 
ftAIIITAINIIIG THE IIITEGRITY or THE CONTAIN"EIIT, ARE OUTLINBD. THE 
NEW NAR~ III CONTAINRENT DESIGN BLININ1TBS Tft! IIEID .. OB 
INBRTING. THE DESIGN OBJECTIVES ARE OUTLINED FOR THE 5IST!N 
TRAT HANDLES THE HYDROGBII GBNERATBD BY THB INITIAL RBTAL .1TBR 
RBACTIOII 01' THE ZIPCONIUN. 

NEil ACCEPTANCE CRITERIA rOB EIIBRGENCY COR! COOLING 51STENS or LIGHT IIATER COOLED IOCLIAR POIER RBACTORS 
NUCLEAR SAFETY STA .... 

O!~ RIDGE "ATIOBAL LABORATORY, OAK RIDGE, TEIIN. 
IN A 140-PAGE REPORT ISSUED DEC. 2B, 1913, TRB ATORIC BNBRGY 
CONnISSIOR ESTABLISHED REfISBD BCCS DBSIGI! CRITBIIIA, Gl.B THB 
SCHEDULE FOR fHEIR I!PLENENTATION, A"D PRBSE8T!D 1 DET1ILED 
TECHNICAL JUSTIPICATION FOR THE RE'ISIOIS. BBC1USE OF THE 
I"TEREST IN THIS N1TT!R, 'E ABE PRES!NTI"G RER! THB IE' 
CRITBRIA AND THE INTBODUCTIOI TO THE APOR!ftENTIOIBD RIPOJIT 
IIHICH SU~"ARIZES THE COftftISSIOBS POSITIOI. TRESB SBCTIONS lRB 
PRESB"TED BBLOW AS TREY lPPEIR IN THB CONIIISSIOI DOCUftEIT 
EXCEPT TRAT RBFERBNCBD N1TERIlL Has BBEI IIP18DBD lID PL1CED iT 
THE END OF THE ARTICLE AID rOOTIOTBS B1YB BBBI IICORPOB1TBD 
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I~Tn TIIP. Tf.XT. THE LENGTH OP THE P~PORT PRRCLUllBD PUBLICA'I'IOR 
HY-RE OP TilE DEr~ILJ!D TECHNICAL RATION~LB, BOT THU ~AT BE 
rOUNll IN THE DPCE~DEP 1973 ISSUE OP REGULATORY ADJUDICATIO" 
ISSnANCES (FAI-73-12), PAGES IOaS-113A. THE ECCS R'ILE-"A~UG 
"PARING, DOC~ET RII-SO-l, WHICH LED ro THIS COII~ISSION REPORT, 
WAS SIJII"ARTZED IN NUCLEAR SAFP.TY, VOL. IS, .0. I, PAGES 30-55. 

RAnU'I'ION PFOTP.CTION ACTIVITIES OF THE BURnu OF RADIOLOGICAL HBALTH 
DEVOPP., n. T. 

u.s. DErART'ENT OP IIEALTII, EDUCATION, ARD IIp.LnRE, WASHINGTON, 
D.C. 

TIlP. B11nEAU OP RA DIOLOGICAL HEALTH OF THE DRPARTIIENT OF HI!ALT!!, 
EDUCATION, AND WELPA~~ HAS NU~ERons RESPOISIBILITIBS REGARDING 
TnE LIIITTATION OF IIANS EIPOSURE TO IONIZING AND RONIONIZING 
PAOIATIO~S. THIS ARTICLE S""~~RIZES IIARY OP THE BUREAUS 
ACTIVITIES IN 1972 IN DISCHARGING THESE RESPONSIBILITIES. 
INCLnD>:D H"~EIN ~RB BRIEF REPO~TS OM THE BaR p.~IIS 1I0U IN TilE 
FOLLOYINn ~REAS, (1) STUDIE~ OP DIAGNOSTIC [-R~Y EXPOSURR~, (2) 
DEVELOPIIENT OF I-RAT-IIACHINE SAFETY STUDARD, (3) X-RAY-USEF 
TRAINING ~ND ED'ICATION, (q) nEVELOP~EHT OP LASER A'" INDUSTPIAL 
X-RAT STAND~RDS, (5) DEVELOPIIENT OP IIICROYAV !-OYEN STANDARD, 
(6) ENPORCE~P.NT ACTIVITIES, (7) IIIPROVED PROTECTIO~ IN THP. 
H~NDLING OF RADTOACTIVE ftATERIALS, AND (81 RESEARCH ON 
BIOLOGICAL EFFECTS. 

FOG ANn DPIPT DEPOSITION FRO" BVAPORATIVE COOLING TOI~RS 
IlAIINA, s. P. 

~IP RFS011RCFS ATftOSPHP.~IC TURBULENCE AND DIPPUSION LABORATORY, OA~ 
RIllGE, T~I/N. 

IIETHODS OF nBTEP IIINI NG POG ~ND DRIPT DEPOSITION DUE TO 
FftISSIONS FROII ~ VA PO PATIVE COOLING TOilERS ~R E REvnw ED AND 
FORIIOLA~ SUr.GESTED THAT CAN BE USED AS A BASIS POR 
CALCIILATIONS. TilE GAUSSIAN PLD~E FORIIOL~ IS PECOIIIIENDED POR 
CALC11LATING FOG CONCENTRATIONS rRO~ WHICH YISIIIILITY CAN BE 
ESTIIIATP.D. POR "PlrT DROPLETS WITH DI~~ETERS GREATP.R THAR 200 
IIICROIIYTERS, DEPOSITION IS CALCUL~TED BY BALLISTICS ftBTHOD~, 
~NOWING TilE ENVIlIDN"HHTAL UND SPEED IND RELATIlE RUIIIDITY AID 
THY VEPTrrAL fELOCITY OF TRE PLUIIE AID TRE DROPLET. EVAPORATION 
OP TilE DROPLETS IS ~CCOUNTED POR. nRIFT DROPLETS 11TH DUIIETERS 
LRSS TRAM 200 IIICRO~ETBRS ~Rr: ~SSOllED TO BE DISPERSED aCCORDING 
TO THP G~USSIAH PLUIIE POR~ULA, VITH TRE PLUIIE TILTED DOliNIARD 
TO ~crOUNT FOR THE SETTLING SPEBD OP THE DROPLET. 

Sl1~IIARY OP RECFNT ~BNORIIAL OCCURRENCES AT POIiER REACTOR FACILITIES 
T80IlPSON, D. 

(I. S. ~TO~IC E~~RGY COIIIIISSION, I ~SHINGTON, 0_ C. 
THE EDITORS or NUCLE~R SA~ETY H~D PREYIOUSLY BEI!ft EITR~CTIHG 
INPORIIATI0Jl ON RECENT OCCURRENCES PRO" THE "ORE COIIPRBRENSIY! 
PILES OP THE HurLEAR SAPETY IRPORIIATION CBRTER. IE ARE PLEASBD 
TO INITIATE IN THIS ISSUE ~ SUII'APY USIIIG PRIRTOOT FROII rRE 
RECENTLY ESTABLISHED FTLI! ON ABUOR~AL OCCURRENCE REPORTS InICH 
HAS BEP.N DEVEL:lPED OY TO! on ICE OF OPERATIONS EnLUATION, U;C 
DIRECTORATE OF REGULATORY OPERATIONS. 

VATER RP.~CTOR SAPETY RESEARCH IHPORIIATION IIEETING 
COTTRELL, 11. B. 

Ol~ RIDGE NATIORAL LABOPATORY, oa~ RIDGE, TENM. 
THIS ~RTICLE IS A REVIEI OP THE WATER REACTOR SAFETY RESEARCH 
INPORIIATION IIEETING, SPONSORED BY THE AEC DI'ISION OP REACTOR 
S~FETY RESEARCH, HELD AT ~EC READQUinERS, lIASHUGTOll, D.C., 
DBC.4-6,1973. OVER 150 PEOPLE ATTENDED THE "EETUG, BUT NO 
PROCEEDINGS ~RE PLANNf.D. THE IIEETING IMCLODED 11 PRBSENTATIORS 
GROnPED INTO THE POLLOllI"G SESSIORS (1) SEPARATE-EPPECTS 
PROGRAII, ( II) LOSS-Or-PLUID TEST (L:>FT) PROGRAII, (III) POWEP 
DORST PACILITY (PBP) PROGRAII, (n) LOSS-OP-COOLUT (LOCA) 
~RALYSIS PROGRA"S, (~ REACTOR SAPEry STODIES, ('I) REGULATORY 
TECHNICAL ASSIST~"CE PROGR~ftS, (flU REA" SECTION STEEL 
TECHNOLOGY PROGRAft, (VIII~) REACTOR PRI"ARY COOLANT SYSTEII PIPE 
RUPTURE STUDIES, ARD (VIII~ 'ERDOR RKACTOR S~rBTY PROGRAftS. IT 
IS APP~PERT FRO~ TnESE PRESENTATIONS TRlT TH! AEC IS SPORSORIRG 
EITP.NSIVE PROGR~IIS IR THE AREIS OP BOTR LOCA AND PRIIIARI SISTEII 
INTEGRITY , BOT IIOCH 1I0R~ REft~INS TO BB DO.E. BRIEP SUIINARIES OP 
~LL PRESENT~TIONS AR! IRCLODED. 

THP. NF.W PEDERAL VATER POLLUTION CONTROL ~CT UD ITS INPACT OR NUCLEAR POllP.R PLUTS I. APPLICATION or 
THE rVPCA UD R!L~TED LEGISLATION TO INDIVIDOAL DISCHARGBRS THROUGH PERIIIT PROGRAIIS 

DAVIS, .1. P. 
CONSOLIDATED EllISON CONPARY or NEll 'OR~, INC. 

TRIS TWO P~RT ARTICL! PRESENTS A GBNBRAL OVBRfIBW OF THE NEW 
PEDER~L lI~TPR POLLOTION CONTROL lCT (ENACTED IN OCTOBER 1972) 
AND DISCUSSES ITS IIIPACT ON THB REGDLATIOll OP NOCLEAR POIER 
PACILITIBS. P~RT I, IRCLUDED HERB, DESCRIBBS TH! PERIIIT PROGRAft 
POR TH~ NATIONAl. POLLOTIOR DISCHARGE ELIIIIUTIOR SYST!II, IHICH 
REPLACES THE REPOSE ACT PBRftIT PROGRAM AID REQUIRES A PERIIIT 
POR THR DISCHARGE OP ANY SUBST~NCE TO TH! WATERWAYS OF THE 
UIIITED STATES. 

PROBABILISTIC ASSESSftERT OP AIRCRAPT RIS~ POB 1I0CLBAR POVBR PLARTS 
WALL, I. B. 

GENERAL ELBCTRIC COIIP~RY, SAR JOSE, CALIP. 
THE RIS~ TO THE POBLIC PROII All AIRCRAPT STRI~I"G A NOCLEAR 
POWER ptAIIT illS BEEN BVALOATED IN A QUUTIP~ ED NUREa. AIRCRAFT 
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ArrTn~~T DA~A HAVE DFEN ANALY1~D TO ESTI'AT~ T~E PROBABILr~Y 01 
An AIPCPAFT STRIrI~~ A TTPICAL NijCLPAR POWER PLANT AT SITES 
A D.l hrp. 'IT ~o AND RE,O':'E PRO~ AN HR pnT. IN TH E E9ENT THAT H 
AIPCPAFT STnrK~S A nnILDI'IG, Til" RE~ION OF IMPACT IS Gf.NEP.ALLT 
REs~r.IrTED TO A LOCAL CO"PON"NT. TW~ MODES OF ~IGNIFICA"T 
DA~A~P Anp DELTNFAT"n (1) PERFnRATI1~ AND (2) LorAL COLLAPSE. 
Mr~~ons ~AVP BP~N DEVELOPED TO ESTI,ATE THE CONDITIONAL 
PPrBADTLITIPS OF snCH SToOCTnRAL DA'AGE GI9EN AN AIRCRAFT 
SToIKE ANn rROBABILITv VALIIES CALCULATED FOP A RBPQESENTATI9E 
STPnr'!'nnE. ACTUAL RISr, TO THP. p'IBLle (PROBAOILTTY VS. 
"An!OArTTVP.-PEL"ASE "AGNITUDE) ~AY gPo ESTIMATED roo" A 
CLASSlrrCATION "P CPITICAL SAPETY C'~PONFNTS BY THP.IR 
STRUCT"~AL PROfFCTION AND THE LIKELY RELEASE MAGNIT"D~ IN ·RE 
EVP~'" ('IF TIIPIP nA~AGF. ALL FOPfS!~ABLE RELEASES ~I':'IIER CAUS. 
1'1~Ir;MI~T:ANT Off-SITE DOSE OR, POR ~OST SITES, A8 ~ ASSOC'IAl'ED 
WITti vrpy !.OW POOBABII.ITIeS. A Bnr~r EVALUATION S""lYS THAT PIPE 
IIP(\~ T~?ACT IS NOT A SIr-MIFf CANT IMCPRUNT OF PISL CO"PARTSON 
or ~~~S' qISKS TO SOCIAlLY ACCFPTABLE RIS~ L~9PLS SIIOWS THAT 
pnc'ron SITFS RFYOND 5 "ILRS FRO" AN AIRPORT OR AVAY FROM' 
8'1SY Al" COPRIDrp SHCIILD BE ACC'PTABLE. OTHER POT"NTIAL SI'!'~S 
NE>:O rNorVI~UAL EXA~INATION, ANn, IN SOME CASES, HA~DENING OP 
THE STPnCTIiPE 'AY BE NRCPSSARY. 

ANAI.YSIS OF A SIIDDP.N "AJOR LOSS OF COOLANT ACCO"PAHIE~ BY SERIOUS PAILURE ('II' E,ERGEN:Y CORE COOLING 
CASE, E. G. 

II. S. ATOMTC P.NPRGY COM"TSSION, YASHINGTON, D. C. 
I~ AN APTICIE DERIVED FPO" TP.STI~ONY AT A np.CPNT PUBLIC REARJftG 
ON AN OP~RATING LICENSE FOR PRAIRIE I~LAND 1 AND 2, AEC 
TPSTI"ONY AS TO ~H" PPOBABILITY '11' A SP~CIFIC CLASS 9 
ACCID~NT-A SUDDEN LOSS-OF-COOLANT ACCIDBNT (LOCA) ACCO"PAftTPD 
BY A S~RIOUS FATLIlr.E OF E"FRGlNCY conE COOLING YAS PRESEftTED. 
IN ARRIVINr. AT TnE CONCLUSION THAT rHE PROBABILITY FOR SOCII AN 
EVQNT VOIILO BE I.ESS THAN 10(EIP-7) nER REACTOR YEA~ AND THAT 
~Hr ~NVIFO~"ENT\L PISK OF SUCH A~ ACCIDENT WAS NE~LIGIBLE, 

PATL"Rr. rROBABILITI~S WERE ASSIGNED TO TRREr STEPS IN TH~ 

\rCInp.NT S~QUENrE. THE LIKELInOOD ('IF A SUDDEN "AJOR LOCA WAS IN 
THr rA'GF 1~ (Exr-3)- (RIP-5) PER REA:TOR YEAF, THE LIKELIHOOD or 
sr.RTon~ E~P'PGENCY CORE COOLING 5YST~" FAILUPE VAS IN THE RANG! 
10 (E~P-2) - (~XP-q) PER REACTOR Y~AP, A~D THI'! LIKELIHOOD or 
CONTAINMENT BREACH WAS IN THB PANGE 10 (EXP-J)- (EXP-q). THIS 
ARTICL~ SU~'ARI'ES THP. COM"ISSIONS RATIONALE FOR ITS 
PROPABTLrTY EST! ~ATES. 

AN5 ~TANDARD N1B.~ O~ DESIGN BASES POR PROTECTIVE SYSTr,S 
I'P.RGIiSON, R. L. 

II.S. ATOMIC EN~RGY COMMISSION, IASHINGrON, D. C. 
TtiF STANDAPDS CC'II"ITTEF OF THE A""~ICU NUCLEAR SOCIETT HAS 
DEVP.LOr!n CRlrP-PIA RELATED TO ESTABLISHING THE DESTGN BASE~ POR 
TilE INTEGR AT ED F Esro NSE OP THE ACT ry"OR SYST EMS, Tlfr PROTECT I ON 
SYSTE"S, AND THRIR snpPORTING SYSTEMS TO THP POSTULATED 
ACCIDRNTAL PlrNTS THAT 'IGHT OCCUR DORING THw LIPP or NUCLEAP 
POVEP STATIONS. TRESE CRITERIA REPRESENT THE FJRST ATTEMPT TO 
DEVELO" CRITf'FIA FO~ THr INTI!:GPAT~D R!SPONS~ OP TlfE SE'BRAL 
SYSTP."S THAT PROTECT TRE STATION AND THE PUBLIC. 

TilE SAFETY AND CONTROL or lIRANIIIM-?J5 SOLUTION IN TUKS COftTAUING A PI~E!l IIEnrROP ABSORBER 
ROTI1!1, R. l. + At. 'ERE~, 0 .. L. 

0011 CHEIIJCAL CO"PANY, ROCKY rUTS, COLO. 
PASCHI~ RIN~S HAVI!: BEEN USED FOR CRITICALITY PREYENTION IN THE 
STORAGP. OF PNRICHP.D ORANIUM-235 SOLUTION POR OYER B TEARS AT 
Till' now CHEMICAL COMPANYS NUCLEAR SAfETY LABORATORY AT Rocn 
PLATS, COLO. UNDER ~!ARLT IDEAL STORAGE CONDITIONS, THE 
RELATIVELY PURE, LOW ACID SOLOTION HAS CAUSED NO CORROSIOft. 
PRODnCTION PLANTS IIA NDLING IHDnSTRIAL GRADE SOLUTIONS 
EXPERI"NCE GREATP.R CCRROSION, REQUIRUG OCCASJONAL RING 
REPLACP~ENT. "lTERIAL ACCOUNTABILITr PROCEDURP.S ALLOW MASS 
RASI'D INVeNTORY ~EASUPEMENTS TO 0.1 PERCENT. A N09EL VOLU"E 
CALIBRATION TECHNIQU! ENHANCES THE ACCURACY AND HEALTH PHYSICS 
SAFETY or GOOD MATERIAL CONTROL, WHICH IN TORN CONTRIBUTES TO 
NUCLEAP SAI'PTr. THE HORE AN INDUSTRIAL LIQUID DIFFERS FPO~ THE 
PRESENT SOLUTION, Til E LESS APPLICA BLE AR E THE COBCLDSIONS 
PEPORTED HEPF.. 

SEPARATION AND CONTAIN"ENT OF NOBLE GASES ( A REVIEW OP BIN! PAPERS PRESENTED AT THE 1973 HOBLE GASES 
ST"POSI"N AT LAS VEGAS ) 

BARTON, C. J. 
OAK RIDGE NATIONAL LABORATORY, OIK PIDGE, TENN. 

THE HOOLE GASES SYMPOSIUM RELD IN LIS VEGAS, NEY., 
SRPT.2Q-28,1973, COVERED ILL IMPORTANT ASPECTS OF THIS TOPIC, 
INCLUDING SEPARATION AND CONTAIH~ENT CONSIDERBD HERE. CHARCOAL 
BEDS, AT AMBIENT OR LOWER TEMPERATURES, PROVIDE A WIDE RABr.E OF 
DELAY TINES TO PlRMIT nECAY OF THE SHORT LIVED RARE GASES. MORB 
sopnISTICATED TECHNIQUES, SUCH AS CRTOGEJIC SYSTEMS AND 
ABSORPTION TN LIQUID FLUOROCARBONS, CAK MINIMIZE rHE 90LU"E OF 
LONG LIVED SEPARATED RARE GAS, PRINCIPALLY KRYPTON-85, FOR LOIG 
TERM STORAGE. CONTAINMENT OF KRYPTON-55 IN PRESSURIZED STEEL 
CfLINDRRS STORED IN IELL ENGINEERED FACILITIES IS THE PREPERRBD 
"ETHOD AT PRESBNT. 



1 ~-1-5-'n6 

1 ~-1- 6-111 

1~-J-6-116 

1 ~-q-I-17~ 

1~-q-I-383 

1 ~-q-2-387 

40 

IAPA-~·n Sy~pnSIU" UN THE PHYSICAL Be~AVIOR OF RADIOACTIYE CONTA~INANTS IN TH~ AT"OSPHERE 
rOSKPR, P. P., .1R. 

NA-IOflAL OCeA~JC A~D ~T~OSPHRPIC AD~I~ISTRATION OAK RIDGE, T~N~. 
THIS APTICLF IS A RRVIEW OP A SY~POSIU" ON THE BEHAVIOR o· 
~ADInACTIV. AT"OSPHeRIC CONTA"I~ANTS, TH! SY"POSIO' WAS HELD IN 
VTENNA, NOV. 12-16,19~). THEORETICH AIID EXPERI"EN'I'AL REPORTS 011 
LOCAL, R-nlrNAL, A.n GLOBAL DISPERSIOn OP EPPLUENTS ARE 
01 SC"S~Fry, AS A R R TH 1l PRODUCTION A ~D BNV IRON "ENTAL IlIPACT OF 
TH! Po'"LOEIITS. 

RELeASES n, RADIOACTIVITY IN EFFLUP.NTS AND SOLID WASTE PRO" "OCLEAR POWER l'LANrS IN 1972 
~~CLrAr ~A'ETY STAPP 

OAK RTD!;' ~ATIONAL LABOPATORY, OAK RID~E, TENN. 
PPES~NTEO IN THIS APTICIE IS A TABOLATION OP RADIOACTI'ITY IR 
EFPLUP.NTS AND SOLI~ WASTE PRO" NUCLBAR POWER PLANTS FOR 
CALENDAR r~AR 1972. TRP DATA I~CLODED ARE THose REPORTED BY THE 
LlrRNSEB EXCEPT FOR CERTAl N CALCULATIONS ftADE BY '!'HE AEC 
REGIILA"'ORY STAPP. A SI"ILAR REPORT WAS ftADE FOR 1971. IT rs 
ALSO SHOWN IN THIS ARTICLE THAT THB RADIOACTIVITY I~ EFPLU~RTS 
~ROll LICF~SPD N"CL~AR POWER PLANTS HAS GENBRALLY BP.EK LOW J. 
CO"PARJSON WITH THE LIftITS SET PORTH IN THE 0.5. ATOftIC E~3RGY 
CO""ISSION~ 10 CPR, PA~T 20, STANDARDS POB PROTBCTIOW AGAIWST 
PADJA"'ION. 

VALve ,,,.,II"CTION5 IN ~"CLEAR POIlER PUNTS 
NUCLEAR SAPETY STAPP 

OAK RIDGP. NATIONAL LA9'1RATOPY, OAK RIDGB, 'I'P.RR. 
THIS APTICLF PRESP.NTS THE RESIILTS OF TRRBE INDBPENDENT SORYEYS 
OP DATA DESCRIBING ftALPONCTIONS OP VALfBS USPD IN REACTOR 
PACILITI~S DORING THREE SEPARATE Bur OYBRLAPPI"G TI"E INTERYILS 
AND A POURTH snrvEY I:'P EIP~RIENCE CONCERNING THE STROCTURlJ. 
TNTEGPITY OP VALVES. NONE OF THE VALVE PROBLEns COVERED Br THB 
PEVIEWS HAVE POSED A THRBAT TO THE IIEALTH ARD SAPETY 01' TRP 
OrY-STTI' PUPLIC. HOIlEVER, IN A FEll CASBS. VALVE lIALPORCTIOltS 
HAVE L~D TO NDNRADJOLOGICAL INJORI~S TO PLAWT PERSOWN!L. THE 
APPAPENT R~TES OF "ALfUNCTION OP VALVES RANGED FRO~ 2.5 TO 8.1 
l'~R PI.ANT P'lR YEAR, ALTHOnGH THB HI3HP.R MOll8ER IS BELIEVED 
OtA5P.D BY A LAPGB A"OIlNT OF PREOPERATIONAL TEST DATA. THE 
PonPTH SOPVFY INDICATED THAT 15 PERCENT OF THE 'ALVES DID NOT 
~E"!T II ALL TIlICK NESS SPECIFICATIONS. 

TH~ AEC STllny ON TilE p.STnATION 01' RIS~S TO THE POBLIC FRon PClTBRTIAL ACCIDERfS 1ft R!JCLEAR POWER PLAITS 
RASftUSSY-N, N. C. 

KASSACHnSRTTS INSTITUTE OF TECHNOLOGY, CA'BRIDGE, "ASS. 
THE U. S. ATO"IC ENERGY COllKIS5ION INITIATED A REACTOR SAFETY 
STUDY IN SEPTEKPER 1972 TO ESTI"ATP. THE PROBABILITY OF 
ocrURPRNCE OF VARIOUS POTENTIAL ACCIDERTS IN LIGHT WATEP 
IHICLEAR POWER PLANTS AND OP THPIR C:>NSEQUENCES. 'I'H1'I STUDr IS 
DTVIDED TNTO SEVEN "AJOR TASKS, INCLODING SOCH TOPICS AS TilE 
ID~NTIPICATION OF ACCIDENT SEQURNCES, THB lSSIGNRENT OP 
PROOARILITIES, fISSION PRODOCT TRANSPORT 1M BACH ACCIDENT 
SP.QII~NCE, PISSION PRODnCT DISTRIBUTION IN THE ERlIRON"EMT, 
nEAI.TH p.FI'RrTS A ftD PROPERTY DA"AGE, NONNOCLEAR RISKS, AND 
II/TERPRETATION AWD COll"ORICATION OF THE ftEUIRG OF LOW 
PROBABILITY EVENTS TO NONTECHNICAl. READERS. A FINAL REPORT IS 
EXPECTED IN THE SUft" ER OF 1974. 

THE nOLE OF TIIP ATO"IC SAFET! AND LICENSIRG BOARD PANEL 
GOODPICH, N. H. 

u.s. ATonIC ENERGY CO~~ISSIOII, IASRING?ON, D.C. 
(EDITORS NOTI! - THIS ARTICLE WAS ADAPTI!D BY TH! NOCLEAR SAPETY 
STAI'P PROK THE TESTIlIONY OP THE ATORIC SAFETY AND LICERSING 
nOARll (ASL~) PANEL CHAIRnH, NATHHUL R. GOODRICH, BEFORE THE 
.JOINT CO~"ITTFE ON ATOllIC EIERGY OF THE O.S. CONGRESS OR 
SEPT.27,1973. CHAIRftA" GOODRICH OUTLIW!S THE ASLB WORK LOAD lRD 
r.Xl'LAIRS flOW BOARDS ARE APPOINTED. VARIOOS PACI!TS OF THE 
RF.ARING PROCESS ARE DISCUSSI!D, INCLUDING SPECIFICALLY THI! LEGAL 
BASIS, CONDOCT, ASSETS lID CONTRIB!JTIORS, AND OPTlftIZATIOR. 
SOftE RECENT EXPRRIENCES ARB ALSO "BN'I'IORED.) THI! I'UNCTIOR OF 
THE ATO"IC SlFETY AND LICENSING BOARD (ASLB) IS TO COHDOC'I' 
REARINGS, AS WEEDED, PORSOANT TO SEC. 191 OF TH! ATonIC BIERGY 
ACT. HEARINGS ARE CONDUCTBD IN BACR IHSTAMCE BY THREE ftEftBRa 
BOAPDS APPOIRTED PRO" THE "E"BERSHIP or THB ASLB PAREL, WHICH 
WAS RP.CONSTJTUTRD FOR THIS SOLE PURPOSE IN "OVEftBER 1971. PRIOR 
TO TRAT TI"E, PANEL OP'ICIALS ALSO WER! RBSPORSIBLE FOR 
APPELLATE REYIEW OF HEARING BOABD DECISIONS. THE APPEAL 
FORCTION IS ROV CONDUCTED SEPARATELY BY BOIRDS APPOINTED FRon 
AN ATOKIC SAPETY AND LICBRSIRG APPEAL PlBEL, WHICH OPERATES 
INDEPENDENTLY OP THE ASLB PANEL. 

PReSSURE 'BSSEL FAILURE STATISTICS AND FAILOR! PROBABILITIES 
ADVISORY COftnITT!E REACTOR SAFEGUARDS, U.S. ATonIC ERERGY 
CO""ISSION, WASHINGTON, D.C. 

(EDITOR'S "DTE - TRIS ARTICLE WAS ADAPTED FRon SECTIOI 5 OF 
'REPORT ON TBE INTEGRITY or REACTOR VBSSELS rOR LIGHT WATI!R 
POWER REACTORS,' WASH-1285, PUBLISHED BY rHE ABC AD'ISOR! 
COn"ITTE! ON REACTOR SIPBGUARDS IN JAROARY 197Q. THE EDITORS 
FELT TRAT THE STATISTICIL DATA OM PRESSURE 'ESSEL PAILURES 
PRESENTED HERE WOULD BE OF PARTICULAR IRTBREST TO THE READERS 
OF NOCLEAR SAFETY. THOSE INTERESTED II THE BAC~GROUND AND 
S!JPPORTIRG nATPRIAL PRESENTED 1M THE RBftAIRDER OF THE REPORT 
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"AI on"'ATN A CO"PL E~E COPT PRO" TnE SUPERINTENDENT OF 
DOC"~ENTS, u.s. GOV EI'N"RNT PRINTI:IG OFFICE, IIASHINGTON, rop 
S1.20.) OPPPATrNG RXPEFIENCr. WIT~ NUCLEAR REACTOR PRESSIJR£ 
VESS~I. ~ 15 INADEQUATE, BOTH IIITH RESPO:CT TO THE NII~BER or 
VESSEL YEAPS OP SERVICE INIl TIIP. NO"BEF OP KHOVN DEPBCTS, TO 
P ER~IT A nIPECT STA~ISTICAL DETP'R~I"ATION or ~HE PpOBABILITY 
OF FAILORE. TH"~ AN ALTERNATE APPROACH HAS BREI TAICEN WHrCH 
I"VOLV~S THE FOLLOWING STEPS, 1. CO~SIOERATrON OP OPERATrO~AL 
AMIl FATLflRP. DATA POR NONIlUCLP.AR 1TPBS OP PRESSIIRIZED 
CO~PONO:"TS, SIICH 1S I!OILER DRU~S lND UMPIRED PRESSOPE V!!SS~LS. 
2. CLASSIPICATION 0' THBSE NONNUCLEAR VESSEL PAILIIRES INTO 
THPEP, CATO:GORIES AnoPT~O POR THIS A"TICLE. 3. CO"P1PISON OF THS 
DE5IGN, CONSTRUCTION, INSPECTION, AND OPERATING PROCBDURES IISBD 
FOR DOJl.EF DRU"S ANIl UNPIRED PRESSURE VESSELS IIITH "'HOS" OSI':D 
fOR NUCLEAR REACTOR VESSELS, AND ESTlftATION OP THE P.fPECT~ OF 
ANT DIPPEPENCES ON THr RELATIH PROBABILITY OP PAl LURE OF THE 
TWO TYPES Of VfSSELS. ij. UTILI7ATIOH OF THE I"POR"ATIOH I'RO" 
Till' ABOVE STEPS TO APpOAISE THI' PROBABILITY Of' DISRUPTIVE 
REACTOR VES~EL PAILURE. 

PRnBABIJ.ISTIC lSSESS"ENT Qf PLOODING IIAZARD FOR ""CLFAR POWER PLUT~ 
WALL, "1'. B. 

GE'I~PAL ELECTPIC C('I""AIIY, SAil JOSE, CALIP. 
A IIP.TH('ID IS DESCRIBED POR ESTI"ATING THE POTEN"'IAL HUARD "'0 A 
IIUCL!!AP POWPR STATION PRO" IIAJOR PLODDING OF A IBARDY RIVER. 
TAE "B"'HOO, APPLIEIl TO THR "ONTICELLO REACTOR SITE I'OR 
ILLUSTRATION, USBS HISTORIC1L DATA TO ESTIIIlTE BOTII THB 
P"OBABLB IIAGNITU DBS AND THE PROBABILITIBS OF OCCIIRRENCE 01' 
FLOODS DURING THE 50-tEAR LIFE Of THE PLART. TillS APPROACH 
AY('IIDS THE LORG EIT" APOLATIONS fRO ~ LI UTED DATA a SSOCIATEIl 
VITH ATTRIIPTS 1'0 ESTI"ATE THB KAGNJrIlDB OF THB PPOBABLE IIAXIIIII" 
PLOOD, IIHICH lilY HAY F A RETUR" PERnD OF 10,000 nARS, AND 
prrllITS THE CALCULATION OP CONFIDENCE LI"ITS A~SOCIATED VITH 
DEVIATION PROII THE EXPECTED 8EHAlIOR. ON THP. BASIS or ESTIIIATES 
OF POTfNTTAL EPPECTS, IT IS CONCLUDBD THAT A REASONABLE N"CLEAR 
PLANT IlESIGN BASIS VOQLD BE THE PLOJD JlAGBITUDE IIITH AM 
OCCIIRRfNCE PROBA BILIT! 01' 10 (I'!XP-ij) TO 10 (ElP-51 DURING Tilt 
!lEXT ~O-TEAR PER 100. 

PROTECTION SYSTE" DEVELOPIIJ!KTS !MD TRBNDS IN THP. FEDEPAL REPUDLIC OP GrR"ANY 
SCHALLOPP, B. 

BURO scnALLOPP PIIR KEPNR!AKTOR-INSTBU~8NT[ERIING, BERLIN, PEDEPAL 
REPUBLIC Of GEPRlNT 

THIS ARTICLE REVIEWS SORE 01' THE BASIC IDBAS AND PHILOSOPHIES 
APPLIED TO PElCTOR PROTECTION SYSTB!lS U THE FEDERAL REPUBLIC 
OF GER"AMY PRO" THE SPECIAL POINT OF VIBI 01' TH! AO~HOR. 
PEVIEWED APE THE I"PLE"EHTATIOII lJID APPLICATION 01' DESIGIIS FOR 
THE SELF-"ONIfORING OF ELECTRONIC S!STEIIS AWIl POR THE USE 01' 
CO"PUTf.RS IN rHE PROTECTIOIl SYSTE"S OP EXISTING RIICLEAR P~WER 
STATIONS. 

TH~ 16TH ANIIIIAI POIER IHSTRUII!lITlTION SYIIPOSIUII - CHALL!!IGES PO. POVER INSTRII"EJlTArION 
SOLOUFP, II. D. • HAGEN, E. V. 

~UCLEAP PENNSYLYANIA POWER lIID LIGHT COIIPUY, lLLENTOVN, PA. I 
OAK RIDGE IIATIOIIlL LABOFATOPT, OAK RIDGE, ~!!II. 

TilE 16TH ANNUAL IBSTRII"EHT SOCIErt OP l"ERICA POVER 
INSTRUIIENTArIOI SHPOSIUII, GEl8~D T) TO! ~H!II! 'COALLEJIGES FOR 
POIER TSSTRnllENTATION,' IS BBVIEIED. THE SYNPOSIUII PRBSEIITED 
NEV COPCEPTS H "SING EIISTING PROCESS CONTROL IIISTRIIIIEIITATIOII, 
A DISCUSSION 0' AEC REGOLlTORY GOIDBS APPECTIBG IKSTRUIIEllTATlOII 
I'OR ENVI90NIIEllfAL "OlfITOJUIIG OP POWER PLAITS, AID THE HEED I'OB 
TNUUSTRY STANDARDS. NEI APPROACHES IIERE PIl!SEWTBD RELATIfE TO 
CONTROL FOO" DES IGN, SEIsnc QUlLl FIClTIOI 0 I' IIIS~RU II ENTl TIO II , 
DIRF.CT DIGITAL CONTBOL DESIGNS, liD "ITBOIIS OUDE ABlT!!IIEIIT. 

PENETR1TION TESTING rOR THE DETER"IIIATION OP PBOPERTIES 01' SOILS 
ROBINSON, G. C., JR. 

OAr: RIDGE NATIONAL LABORATORY, OAI( RIDGE, TENII. 
SAPE PERFOR"AICE OP RANT IIUCLEAR POIIEB PL1NTS IS IIIHERENTLY 
FEL1TED TO SOIL BEHAVIOR, PARTICULARLY as APPECTED BI THE 
LOADINGS THlT ZA lITH QlIUES IIAt I"POSE. SITJ!S IITR COIIPH!HT 
ROCK FOUIIDATIONS IIILt BE INCREASINGLY DIFPICOLT TO ACQUIRt 
BECAusr OF INTERRELATIONS 11TH EII'IROI1l8NT, LOAD LocaTION, AID 
ECOIIO"IC rAC~ORS. CONSEQOENTLY TOE TECONIQIIES USED POR 
ASSESSING SOIL PROPERTIES CONSTITIITE 11 IITEGRAL PABT 01' THE 
IIITERDISCIPLINARY REVIEW OP SIICH PACILI~I!S. ALTHOIIGH STANDARD 
PEIIETRATION TESTIIG IS DIE OF THE NOS~ WIDELY IIS!D TECHIIIQUES 
POR ASSESSING SOIL PJIOPERTIES, ITS LIIIITlfIOIS lR! NOT IELL 
IIMDEBSTOOD. THIS ARTICLE REVIEVS THESE LIRITATIONS AIID SIIGGESTS 
RECO""ENDATIOIS VHEREBY ROR! QUANTII'I1BLE SOIL tESTS "AY BE 
POSSIBLE. 

TOR.ADO RESISTANt DESIGN OP NUCLEAR palER PLllT StRUCTUBES 
"CDONALD, J. B.. "ERTA, K. C. + IIINOR, J. E. 

TEXAS TECH UIIY!!RSITY, LUBBOCK, TBIAS 
THIS ARTICLE REV lEIS THE 'ARIOUS P1C~ORS II'OL'BD II TORN1DO 
RESISTAIIT DESI~I lND EV1LUATES TREIR REL!!'lNCE II LIGHT OP 
CURREIIT DESIGN CRITERIA. THE PPP SClL8 R1TINGS 01' STOIIIS AND 
TH!! RECORD KBEPING EFI'ORTS OF THE N1TIOI1L SEVERE STORRS 
POREcaST CEIIT!R III ~ANSAS CITY, BO., Hl'E GENER1TED DATA ~R1T 
PRO'ID!! 1 RORE COICISE UIDEBSTANDING 01' THE GEOGRAPHIC1L 
DISTRIBIITIO.S OP TORNADOES lND THBIR IITEISITY. SIICR Dl~l RA'E 
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RESULTED IN USEFIIL REIlION CRITEPIA FOR THE DE!lIG~ OF TORN~DO 
PPSIS'I'AIIT !lOCLEAP PI.ANTS. THE APC DESIGN 8~SIS TORN~DO ANn ITS 
I"PLIC~TrONS APP. OISCIISSED, VITH SPECIFIC REFEPY.NCE TO 
OCCIIRPP.NCP. ~"D INTEIISITT OAT~, TOR~ADO - IUD KODf.LS, TORNADO 
STP.UCT~RF. INTERACTION, AND TORNADO GENERATED KISSILES. THE US! 
OF TORNADO - VI_D ~onELS Rf.PRPSENT~ A RATIONAL APPROACH TO 
DETER~ININIl TRE PORCES OR STRUCTURES A~D ALSO PROVIDES DATA POR 
~YALnATING TilE PLIGIIT POTENTIAL OP "ISSILES. TOPUDO STRUC'I'(lRP. 
INTPUCTION, TilE pnENOKENON VIlRPP.BY THE KETEOROLOGICAL EFfECTS 
~RE TP~NSL~rED INTO LOADS ON THr STRUCTUR!, IS DISCUSSED A'I' 
LENGTH. A CLEAR nNDy.RSTANDING Of T"ESP. LOADS CAN LEAD TO 
RCONOKT OF CONSTRUCTION WITHOUT CO"PRO~ISINr. SAFETY. CURPP~TLT 

TIlER~ ~RE KANT QnRSTIO~S RELATING TO DESIGN FOR TORNADO 
Grnp.PATED ~ISSILES. 1I0PEFOLLI rUTORE RESEARCH IN TillS AREA WILL 
LEAn TO AN UNDEPSTANDING OF THE PHEKOIIEKON ~ND ALLOW ~ R!LArING 
OF THE ~rSSILE CPIT~nIA. 

RFVI~W OP PINAL ENYIRON"ENTAL STATEIIE"T CONCERNING THE, AS LOW AS PRACTICAPLE HEAR[N~ 
S~TnEP, Q. S. 

OAK RIDG~ NATIONAL LABOPATORY, Ol~ RIDGE, TENN. 
(EDITOR'S N~TE - AT ~HE RBQUPST or THE "UCLEAR SAPETY EDITOPS, 
W. S. SNYDER HAS PR~PARED THE POLLOWING REYrEW or TilE FINAL 
P.NVIRONKENTAL 5T ~TEII PNT (FRS) IN rHE 'AS LOV AS PR ACTICABLP' 
IIEARING. SVYDEP "AKPS NO ATTPKPT TO COIIIIENT ON Y.XTERNAL ~V!NTS 
TIIAT OCCURRED EITHER BEFORE OR SINCE THE HEARING on ON 
TNPORIIATTON INCLUD~D IN THE HEARING BUT NOT IN THE PES. 
HOVEVP.F, IN THIS REVl~W HE HAS PEACHBD A COKPROIIISr. ON ~HP 
VAPIons QO~STIONS AT ISSUE, A COKPR~"ISE THAT IS CO~IIENSOPATE 
WITH HIS RESPONSIBILITY IN ACCEPTING TRIS TASK.) 

CO~CL"DI"G ST~"EKEIIT o~ THP. AEC REGULArnRT STAFP IN THE, AS LOW AS PllACTICABLE H!API"G 
[EDITOll'S !lOT! - THE CONCLODING STATEIIE~T OP TRE lEC 
Rr.r.rJUTORY STAF~ IN 'rHP 'AS LOW AS PRACTICABLE' RE~PING, DOCKET 
NO. RII-50-2, VAS ISS'I~D ()N PEB. 20, 1914. IN AonITION TO'l'HE 
145-P~GE STATE!P.NT, TilE REGUI.ATORT STAPP SIIIULTA.EOUSLT 
FEL~AS~D A 4S0-PAGE ~TTACHKENT CONTAINING THE TEXT OF FlYF 
DRAFT REGULATORY GUIDES THAT PROVIDE ftODBLS AND PlRANETBRS POR 
CALCULATING HEPAGR npECT~D RELEASES. rHE 'AS LOI AS 
PPAC~ICABLE' HEARING, WHICH BEGAN IN JUU~RT 1912, IS NOW 
NEAPING COII"LETION, BnT IT IILL DE SEYERAL KONTHS BEFOR~ TIIP 
PROPOS~D RnLES OR SOliE VARIATION 01 THEK AnY. pn8LISIIED IN THE 
FEDPR~L REGISTER 11TH AN EPFECTIYE DATE. IN THE KEANTIKE, THE 
REGULA'I'OPI STAPP'S CONC'tUDING STAT~"E~T PROVIDES TilE BEST 
INTP.RI" GUIDANCE AVAILABLE. ALTHOUGR THE LENGTH OP THIS 
STATE~P.NT, COKPLETE VITH THE REGULArORT srAPP'S DISCUSSJO~ OP 
ITS RP.COIIKENDArIONS AND COST BENEPIT CONSIDERATIONS PRECLUOES 
P"BJ.IC~TION HRRE, WE APE REPRODOCIN~ THE INTRODUCTION TO THE 
STATENP.NT [INCLUDING TilE REGULATORY STAFF'S CONCLOSIONS UD 
RECOIIIIF.NDATIONS) AND TIlE PPOPOSED RULE ITSELP. PERSONS 
I_TERESTED IN ~ORE DETAILS SHOULD ElAIIINE THE POLL OP-POFT , 
WHICH IS l PART OF THE HEARING RECORD. n ADDITION, THE PINAL 
~NVIRO'"~NTAL SrATE"p.NT IS REVIEIED IN THE PRECEDING ARTICLE or 
TOIS ISSUE OF NnCLF-AR SHETY. THE TIO SBCTIO~S OF THE 
CONCLIJDING STATFKE"T ARE PRESENTED KERB VERBATIN, INCLUDING THE 
STAFF'S USE OF FOOTN~ES AND REFERENCES.) 

POPULATION EXPOSURE TO X-RATS - O.S . 1Q10 
[EnITOP'S NOTE - WHILP THE NUCLEAR INDUSTRY IS BEING REQUIRPD 
TO REDUCE EXPOSURE LEVELS TO 'AS LOW AS PRACTICABLE,' THP. 
MEDICAL PROPESSION CONTINUES TO BE TRE DOftlNANT sonRCE OP 
NONRACKGROUND RADIATION EXPOSURE TO TRE POPULATION. THE ENTIRE 
snNIIARY SECTION OP THE POBLIC nEALTK SERVICE REPORT ON 
'POPOLATION EXPOSURE TO I-RATS - u.S. 1970 , 'DHEV [FDA) 
PUBLICATIon 73-80Q1, IS QUOTED BELOI. ALTHOUGH THE REPORT DOES 
NOT PRESENT A CONCLUSION AS TO THE A'ERAGE POPULATION EXPOSORE 
FROM KEDICAL RADIATION, SOCH A NUKBER KiY BE CALCULATED FROK 
THE DATA GIVEN. THE 137-PAGE PEPORT IRCLODES ~ COKPPEHENSIVE 
ASSESSIIENT OF KEDICH EIPOSURES IN THE UNITBD STArES BY 
REGIONS, rTP! OP EXA"INATIOH , AGE OP EQOIPII!RT , BTC., WITH raB 
DETAILED DATA IN APp~NnIIBS. THE REPORT caRRIES ~ DATE OF 
NOVEKBER 1973, ALTHOOGH IT W~S DISTRIBUTED I. APRIL 191Q, AND 
KAY BE PIIRCRASBD PROK THB SOPRRIHT!NDBrT or DOCOftENTS, o.s. 
GOVERNK~"T PRINTING OPPICE, WASHINGTON, D.C. ) 

UNEXPECTED MELTDOWN OF SCRAP UR~NIOK - &LOKI.O" CERKET CORES DORING OUTGASSING 
GRAT, L. W. 

SAVANNAH RIVER LABORATORT, lIKEN, SOUTH CAROLINA 
DURING ROOTfU OOTGASSING OF SCRAP ORAlIO" - ALOKINUK CBRKET 
COPES, UNEXPECf!D EXOTHP.RMIC RBACTIO~S RELEASEO SOFPICIEIIT 
ENERGY TO KELT NINE CORES. IN THE SOBSEQUBNT IN'!STIGATIO~, 

COKPOONDS IN THE SCRAP URANIUN VERE IDBNTIFIED, AND THE 
HISTORT OF THE KATERIA!. US DEFINBD. THE INCIDnT WAS INITIAT!D 
BT REACTIONS Ar ABOUT J50C BETWEEN POWDERED ALO"IK"K KBTAL UD 
MIXED URANATE SALTS, VHICH RELEASED surrICIENT INERG! TO 
INITIATE OTHBR ALOKINOTHERKIC RE~CTIONS. 1 PLAUSIBLE REACTIOR 
SEQUENCE IS POSTULATED TO ACCOU!lT FOR TH! EftBBGY RI!LBASI!D IN 
THR INCIDENT. 
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OAY RIDGF NATInNAl LAnORA-ORY, OAK RTD1~ TBNN. 
TillS A"·rCLF PFVI~WS AN INCIDPNT IN VHICH APPPOXI"ATELY 11';,000 
GAL OP RADIOACTIVE LIQUID WASTE LFAKED FROn A SJ1,OOO-GAL 
UNDERGPOnND ST~PAG' TA~K AT 'I'HI' HANFORD PLANT 01' T~E O.S. 
A~O"IC ENERGY CO""' SSION IN lq13. THE ~NsnING INVESTIGA-ION 
InDICATED TIIAT TII~ L'A~ED "ATERIAL WAS RETAINED IN TH! SOIL IN 
TIIP VICTNITY Of TIIP WASTE TAN~S AND POSED NO TIIREA· TO Tllr. 
IInp~p,I'S AND THE NF.Ar~T COLU"RIA RIVP.S. HOWEVBP, THP. 
INV!'.STTO"ION DT 0 POI"~ OUT Till N~BD FOR ap~OVID ftOUTnBI~t; 
prnC"DflPes, WHICIl Ar" PRESI'NTLY B"ING aPLEKENTBD. 

SA'RGUARD! AGAINST TilE wHEPT OR DIY~R~IO~ OF NUCLEAR 'ATEBIALR 
N~CLEAR SAF~TY STAFF 

OH PIDGF. NATIONAL LABORATORY, OAK RTD:;E, T2NN. 
DIV£PSION OF SPfCIAL NUCLEAR "AT~PIAL PRESENTS 1 THPEAT AS A~ 
EXPLOSIVE W~APON, A~ A BIOLOGICAL POISON, OR AS A RADIATIO~ 
5011 RCF.. HnWEVER, TnF.PE ARR ONLY A FP.W ST2PS IN TH~ NDCLFAR FUEL 
CYCLE WHTCII APP. VULNEPABLE T~ DIVPPSION OR SABnTA"p.. THl'SP. 
STEPS ARE IDENTIFIED. TilE PROTECTIVE ~P.ASDRES REQDIRED IlY ~IIE 
COM~IS;,ION BOTH nN SITP. AND IN TRANSIT ARE DESCRIBED, AS AnE 
THE PF.~EARCH AND DrV~LOP~ENT THAT ARE UNDER WAY TO I"PROVP. THE 
CAPABIUTf (11' THP. n. S. SAFY.GIIARDS. 

ON~ErC:ROOND NIICLEAR PI.A NT SITING - A TECHNICAL AND SA FETY ASSESS"~NT 
CRfl\:LF.Y, J. II. + DOAN, p. L. + ftC:REATH, D. R. 

UNTTED ENGINP~RS AND CONSTRUCTORS, TNC., PHILADELPHIA, PA. 
TilE SI'I'IN~ OP ""CLEA" PLANTS UNDERGRODND IS P.XA"IN·~ BROADLY ON 
TH~ OASIS OF TECHNTCAL FEASIBILITY, DESIGN, SAFETY, AND 
Fco~o~rcs. DISCIISSIO~ IS GENPPAL POR ALL REACTOR TYPBS AND 
UHDEP.GPOllND SITING ALTEPNATIVES, 811T SPBCIFIC PETArtS API' 
"AINL' PEF~PP£D TO A 1000-~W PReSSURIZ~D WATER REACTOR LOCATED 
TN A "PEP ROCK CAVERN. CONCLOSIONS ARE THAT CURRENT TECnNOLOGY 
IS !~TIRELT ADEonA-" A~D TRAT TII~ ~NHAWCED SAFETY POSTO"E or An 
OHDEPGPOUNn SIrE ftAY l'ACILITATE CLOSE-IN SITING ANn WITII NO 
GrEATE" RISK OR POSSIBLY L~SS TIIA~ THAT OF A SIJRPlCr SIT~. 
RCONonlC TRADE-OFl'S ARE IDENTIPIED, AND IT HAS NOT BEEN Cl~ARLY 
~STAeLISHED THAT OnDFRGROUND SITIH~ V)ULD R~SULT I~ AN PCONO~IC 
PENALTY. 

co~pnTER COOlS FOR ANALYZING NUCLEAR ACCIDENTS 
WINTON, ~. L. 

OAK RIDGE NATIONAL LADORATORT, OAK PIDnE, TE"N. 
ftAN' cn~POTER CODES IIAVE BEEN DEVELOPED POR USE IN VARIOOS 
ASPI'CTS OF NUCLF.AR ACCIDBNT ANALYSIS. THE NnCLEAR SAPE~Y 

INPOP"ATION CENTER liAS SEPARATED OVER lAO OF THESE CODES IN~O 
13 GRnUPS AND TABOLATED THr". THE R"SOLTING TABLE GIfES HAftE Of 
CODE, ~AcnINB ON WHICH IT IS OPERABLE, ITS LANGUAGE, CORPORATE 
AnTUOR, A STATE"ENT OF WHAT THE CODE DOES, A REPERENC! 
fITATInN, AND DATE OP THE RBFERENCE. 

A PRnGRESS R~PORT ON TH! OSB OF ACOUSTIC EftISSION TO DETECT INCIPIENT fAILnp! In ~JCL!AR PRFSSDPE 
VESSELS 
B~J .. L. fl. L. 

CELSCRO, CANO~A PAR~, CALTF. 
SIGNIPICANT ADVANCES IN THE TECRNOL~Gr AND ~PPLICATION OF THE 
ACOUSTIC F.~ISSION PHENO'BNON TO DETBCTION, LOCATION, AND 
CHARACTERI~ATION OF INCIPI~~T FAILnR! MBCHANISMS I" PREssnRE 
VESSELS HAVE BEEN ftADE OVER THE LAST SEVERAL lEAFS. IN ADDITION 
TO PROGRA'S CARRIED OOT BY DEVELOPKENT LABORATORI~S A~D PPIVATE 
RESEARCH FACILITIF.S, THE GOVERNMENT AND THE UTILITY INDOSTPt 
HAVE ALSO SPONSORED PPOGRA~S TIIAT HUE GREATLY HCRElSED ~RE 
SCOP~ AND APPLICABILITY OF THP. TECHNIQUE TO NOCLEAq PRESSORE 
Vl'SSEL I~SPECTIO". nOTH PEPIODIC IIYDROTEST MONITORING WITH 
ACOUSTIC EMISSION AND CONTINUOUS ACOOSTIC BftISSION SUBVEILLA~CP. 
ARE PEASIBLE FOR APPLICATIon TO nOILI~G V1T~R REACTOR AnD 
PRESSURIZED WATER REACTOR PRESSURE fESSELS. BOTH APPROACHES 
HAVE TH~IP LlftITATIORS AND ADVANTAGES BOT, IN GENERAL, APPEAR 
TO PROVIDE RORE INPORftATIOR ON THE INTEGRITY OF TH~ NDCLEAR 
PREssn"p. VESSEL TIIAR ANY OTHER NONDESTRUCTIVE TESTING TECIINIQnE 
PRESEIITLY OSED. ALTHOUGH R~SBARCR AND DBfELOP"BnT WOR~ IS 
COHTIN"I'G WITH REGARD TO BETTER DETER"IIIING THE SEVERI~I OF 
THB ACOOSTIC £"ISS10N SOURCES, CONSIDBRABLB FIELD APPLICATION 
IS ALREADY PROVIDING DSEFUL BASE-LINE UD OPERATING 
IHI'OR"ATION. 

TR~ NUCI.EAR SAFETT PROGRA~ AT DOW CHEMICAL COftPAnS Rocn FLATS PLART I. 
SCHUSIPl , C. L. + "CCA RTHT, J. D. 

TnE now CHE"ICAL CO"PANY, GOLDEN , COLO. 
TnE "nCLEAR SArETY PROGRAft POR TRB DOV-ABC PRODUCTION AND 
RESBARCH COftPLEI AT BOC~T FLATS BEGA~ IN 1952. SINCE THEN, 
CONSIDERABLE CHANGES HAVE BEE~ ~ADB IN THB RESPOIISIBILITIES OP 
THE NUCLEAR SAl'P.TT AND OPBRATING GR:JOPS. TRBSE RBSPONS1BILITIIS 
INCLODE THE TRAINING OF PEPSONNEL, TBE AUDITING Ol' OPERATIONS, 
AND THF. PERFOR"ING OF "AII~Oft CRBDIBLE ACCIDBNT REVIERS OP 
PLANT PACILITIES. SIGNIFIC111T CHANGES I~ 1DMINISTRATIVE 
POLICIP.S AND DOCUnT-NTATION OF THESE POLICIBS WBRB BROUGHT ABOUT 
OWING TO THE I"FLOP.NC~ OP TRP CO~PANY "l.lGEftE~T CO~~ITT!BS Alln 
THE Al'!C At BUQUERQUE OPERATIONS OFFICB. TRESB CHAnG ES ARE 
DISCUSSED HERE. PART II, TO APPEAR IN TRI ~EIT ISSUE OF NOCLEAR 
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5~FF.TY, Dlo,rUSSFS ~~~ r~PACT Of onR EXPRRI"ENTAL AND 
co~pnTATIO~AL PROGRA"S ON PLANT OPERATIONS. 

'I'll" LAW A~n LOW LEVEL RADIATION 
EAson, C". P. + ST. [\~~IS, MOo T .. 

u. ~. A~O~Tr ENER3Y CO~'ISSION, ~ASHIN~TON, D. c. 
O~E O~ -HE PESPONSIDILITIES OF TIIF HEALTH PHYSICIST IS TO 
R"rO""p~D AtlD !NfORCF. RADIATION !'R01ECTION STANDARDS BASE!! r'PON 
pI:COGn?PD OCCUPATIO'IAt RAOIATION .. tPOSURE GUIDES. IT fOLI.OIlS, 
THERBFnPR, THAf Tnr. HEALTH PHYSICIS1, BBCAUSl 01' illS BArKGPOUND 
A~D ~~CH~ICAL KNOWL .. DGP, WILL PLAY A ~EY ROLf IN EVALUATING A 
CLAI~ ~LLfnEDLY ARISING OUT OF EXPOSURE TO IONIZING RADIATION. 
'1'1115 A"TICLF EXA"I"~9 A NU~BEP Of LATfNT RADIA~In" I"JnRY CASES 
WI'I'II PAPTICULAR R"PIIASIS ON THf. KINDS OF RAOIATION RHCORDS 
OFFEREO IN -VIDENCr, THE "ATURr OF THE BXPFPT T!STI"ONY BY BOTR 
'1'111' HP,ALTII PHYSICIST AND THE "P.DICAL EXPBRT, AND Tnp. 
CO~fJ.U~IO~S OF THP. CnUPT OP BnARO IN THE FINAL ADJQDICA~ION OF 
T!lf cun. THP. ARTrrLE ALSO ExrLOR~5 THB VIEWS Of THOSE wnn 
nnt~ TnAT TilE pp~setl- LfGAL SYSTE~ IN TH" UNITFD STATES IS NOT 
APPPoprTAT! FOR .HE HANDLING nF LAT~MT INJURY CLAI~S. 

Sy o n05I"ft nn COOLINc-.nWEP ENVIROH~P.NT - 1974 
""Yl,OP, 11. ~., JR. 

OA~ PIDC" H"In~AL I.ADO~ATORY, OH RID3E, TBMN. 
~ Sy~pnSIIiM CONC ~RNItIG THE ENVIRON~gN:rAL ASPEC'!S OF COOLIN:: 
TOWERS ~AS HELD AT TilE UNIVP.RSITY O. ~lRYLA~D, COLLEGB PAP~, 
~n., "~P. q-~, 1974. THE "EETING, SPONSORED DY TnE n.s. ATOftIC 
~NPPG' CO~ftISSION AND THE STATE OF ~ARrLANO PORER PLANT SITING 
rrOr.RA", CONSISTED Of SIX TECHNICAL SESSIONS WITH IHVITP.D 
~rEAK~PS FRn~ ~~IVP.RSITY, GOVp:RN"~Hr, INDOSTRY, AMP UTILITY 
~r~CIAtIST9 PRBSf.HTING A STATE OF TUE ART SURVEY. ATTENDANCF 
liAS I.I"I·r.O BY I~VITATION TO THOSI' ACTI'IBLY INVOLVP.~ IN COOLING 
TOWER RESP.ARCH I N OR DER TO ENfiANCR THB FREE EXCHANGE OF IDEAS 
r~ orscnSSInN FOLLOWING THE PRES~NT1TIONS. ONe H"NDRED AND 
FIfTY ATT~NDEES, INCLUDING REPRESENTATIVES FROft rOOR FOREIGN 
conNTRI ~S, "XCHA NGED VIEIIS TO "ESH THE VARIEO TRCII NrCAL 
S£5SIONS INTO A CO"PRF.IIENSIVE SYRPOSr"ft. 

~VALUAT!on OF NUCLEAR POIIER PLANT A'lAILABILIrY 
NrrCLEAR ~AFE" ST! I'F 

nA~ FIDG~ NATIONAL LABO"ATORY, OAK R1D3E, TBN~. 
A STOIlY U~ "ADP. OF NOCLBA RAND 1'0<;<; IL POIER PI.ANT OPERATIRG 
ETPF.RIP.NCE TO CO"PAPP PLANT A'IAILAOILITY lND TO DETFRRINE ~HE 
CAliSE AND SAI'ErY SIGNIFICANCE OF PLANT OOTAGRS POR NUCLUR 
Pl.ANTS. PESIlLTS SHOWFO THAT THE AVAILABILITY 01' THE NUCLEAP 
POVP.R PLANTS IS TOilER THAN THE GENE~AL DBSIGN OBJFCTIVB DUPING 
TIIP. FIPST 1 TO ] YEARS or COft"ERCTAL SERVICE. 1'0LLOilING TPIS 
prPrOD OF OPP.RATION, IIOWE'I~R, AVERAGE A'lAILABILITJ HAS 
lPPROAfRED OR ErCEEDED 80 PERCENT. rRB AVERAGB A'AILABILITY or 
NnCLEAr PLA~TS HAS BPEN NEARLY THE SA"E AS TIIAT Of FOSSIL 
PLANTS OF APPROXI"ATELY THE SA"E SIZE DORING THE 12-JEAR PBRIOD 
1960 T" 1971. APPROXI~ATELY HALl' 0. THE PORCRD OOTAGBS 01' 
NUCLEAR PLANTS RES"LTED PRO" EVBNTS THAT lRE CONSIDERED TO nAY! 
SAfETY SIG~IrICANCP. IN NO CASE, ROIE'IER, us THBRB INJUPY TO 
THE PUPLIC OR A RELEASE OF RADIOACTIVB ftATBRIALS IN EXCESS or 
P!P"ISSIBLE LEV"LS. 

NOVF.1. SITT NG SOLUTI OMS fOR NUCLEAR POWER PLlITS 
Y1DIGAROGLU, G.. A~DERSBN, S. O. 

UNIVERSI·Y or fALIPORNIA, BER~ELEY, CALIF. 
THIS APTICl.!: IS A REVIell OF THB COHPEREIIC! ON NOVEL snUG 
SOLUTIONS FOR NUCLEAR POWER PLANTS, HELD IN SAN FRANCISCO, 
CAUF., NOV. 8-9, 1973. THE STATE 01' THE ART 01' "AJOR 
TECHNOLOr.IE'l FOR orpSHORE AND ONDERGROUND SITING IS REfIEWRn 
BOTn IN TER~S OF DECOUPLING THE LICEIISING or REACTORS FRO" SITE 
P.ELATBO BNVIRON"rNTAL FACTORS AND ENGINBERING, FINANCIAL, AND 
REGIILATOnr IINCEFTAINTIES. PROBLF~S or CO"PREHENSIfE SITE 
EVAL"ATTON AND TECHNOLOGY AssESS"BNT ASSOCIATED 11TH THBSE 
II/NOYATIVE CO~CEPTS ARE ALSO DISCUSSED. THE CONFERENCE 
PARTICIPANTS AGREED TIIAT IlAJOR NEW fl!CHIIOLOGIES FOR EXTENDING 
SITING OPTIONS APE AVAILABLE. OFPSH)RE SRBUIIATER PROTECTED 
POWF.R PLANTS SBE" TO ENJOY ALIIOST Ulnl!!RSAL ACCBPTANCE '"ONG 
APCHITFCT EHGINEY.R AND UTILITY PLAN"ERS. BOT OPINIONS .ERE 
STRONGI.Y DIVIDED ON TilE SAFETY AND BCONoncs OF OTHER .0fl'lL 
CONCBPTS. 

BENEFIT COST ANALYSES IN LICBNSING or NUCLEAR POIER REACTORS 
ifILL, R. ft •• BRYAN, R. H. + NICHOLS. B. L. 

OAK RIDGE NATIONAL LABORATORY, OAK RIOOE, TIIIN. 
TillS ARTICLE DESCRIBlS TRE EVOLOTION or A "!THOP OSED TO 
DEVELOP BENEFIT COST ANALYSES FOR IRCLQSION IN EHVIRON"ENTAL 
STATE~ERTS PREPAPED FOR THE Al'!C DIRECTORATE OF LICENSING. THE 
ARTICLE DISCUSSES (1) THE HISTORY or THB PEO!RAL GOYBRN"BWTS 
DEVELOP"E"T OF BEWErIT COST UALTS!S POR UTBR REsOORCES 
PROJECTS, (21 r~~ ErFECT OF THE CAL'RBT CLIFFS CAsB ON ABC 
LICENSING ACTIVITIES, (3) TRE DE'IELOP"ENT 01' AEC GUIDES FOR 
PREPARATION OF EN'IIROHftENTAL REPORTS AWD BE~EI'IT COST ANALYSES 
AND THP-IR EFFECT ON OTHER ACTIHTI!S, UD I_I SOliE POSSIBLE 
TRENDS IN THE DRVELOP"ENT lND USE OF BERBPIT cnST ANALYSES 
DE'IELOPED rOR BNHRONftENTAL REPORTS UD STATEIIBNTS. 
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AN ASSE5S.E~'" ~Y ACCInFlIT PIS~S IN U.S. CO'~£RCJAT. ROCLEAR pnWpR PLAIf]'~ 
NlleLf. AR ~AYETY STA I'Y 

nA~ PIDGP ~ATlnNAL LAOORATORY, OAK RID38, TE~K. 

TIIP. 'F.(, IIAo, SPONSORf.D THIS STUDY, ".50 ~NOWN AS TilE REACTOP 
SAHTY STIIOY, T" ~HE A QUANTITATIV .. ASSESS~fIlT OY THE 
POTENTIAL RrS~S TNVOLV .. O IN NUCLY-An paVER PLANT ACCIDENTS. THY. 
STIIDY r,Qorr", WHICH liAS nHECTED BY ~P. NOR"AN C. RAS'OSSEK, UAS 
CO"PLETED , YEArS OY WORK AND oREPAPED A DRAYT REPOPT ENTITLEn 
All ASS·SS'~.T ~Y ACCIOI'NT RIS~S IN 0.5. CO""fPCIAL NIICLYAr 
POWf,P DLANT~. T~IS PROnIGIOUS pp.Poqr CONSISTS 01' DVY-R )000 
PAGES IIIIT YI'IR cn~VE~II'NCP. 15 DIVIOP.D I'ITO 14 sfPARATE VI'IL"·~s. 

Till' 511'"ARY REPORT CONSTSTs 01' 2q PAGES, AIID THE "AIN P!'P(\PT 
HAS 7.4" PAG,s. THE RE"AINDER OY THE REPORr CONSISTS OY 
APrBNDIXPS. REP"INTPD BELOW IS THP. sfCTIO" ~NTITLP.D 

INTPonnCTION AND R~SULTs FRO" THE ORArT sD"~AnY RE~rRT. IInllE 
Till STnDY HAS PPP.s~NTED THE ~sTI~AT~D RISKS fRO" NUCLEAR 
POWER PLAN'" ACCIDENTS AND CO"PARED rHB" VITH OTRER RISKS TIIAT 
~XIsT I~ OllP s'CIETY, IT HAS "ADE ~1 JUDG"ENT ON TOE 
ACCEPTARILTTf OY NPCL~AR RIs~S. ALTHOIIGH TilE STUDY 8ELIEVfS 
NrCL~A~ ACCIDENT RIsrs APE VERY s"ALL, THE JnDG"ENT AS TO ~nAT 
LEVEL Of RISK SOCIETY SHOIILD ACCEPT IS A 8ROADER OIlE THAN CAN 
DE "AD~ HE~". 

LOSS OF I'I'JID TEST INTEGRAL TEST nCILI"'r AND ~ROGRA" 
cnPLPN, II. L. • Y8APPO~DO, L. J. 

Ay'~OJ£T NIICL~AR CO"P!NY, IDAHO fALLS, IDAHO 
TilE LOSS 0" PLorn TEST INTEGRAL TPsT FACILITY WAS npsIG"FD TO 
sI"UI.ATE , A< NP.A RLY AS POSSI81.E, ALL THE I~PonTANr BPYBCTS THAT 
APR ANTICI"'TBO TO OCCOR DIIRING A L,)SS OP COOLANT ACCIDPNT IN A 
LAnGE PRES~"RIZED WA'I'BR REACTOR TYPE NQCLEAR sT8A" SUPPLY 
s'!'STB~ . INT~GRA1., AS IISED HERP, DEFUEs AM EXPP'RI~~NT CO"8INI~G 

Till' IIn(,LEAR, TIIFR"AI., IIYDRAULIC, AND STRUCTURAL PROCESSES 
OCCURRING OJ'nBr, A LCsS OF COOLANT AccrnENT AS OPPOSED TO T~E 
nNGLE AND nnAL EFFECT, NON NIICLEAR. s"ALL SCA!.E, 
TH~R~OHYDnAIILIC EXPERI"ENTS CONDUCTED TO DATE. A "IMI'O" Of lq 
LOSS 0' COOLANT EXPf.RI"ENTs IS PLANNED 1M 'l'HE LOSS OF PLUln 
T-sT WITH VARI~Us sI"ULATED LIMP. BRP.AK LOCATIONS AND SIZES. 
INCLIIIlING ~O"E INITIAL IsOTHER"AL TESTS USING A COP~ sI"UJ.ATOR 
RATHBR THAll THE ACTUAL fUEL AssB~BLIBs. 

CO"PUTF.R ('ONTROL AT 8RnCE NUCLEAR GENERATING sTA'I'10" 
"OR RIS, D. 1. 

ATO"IC Y.NRRGY 01' CANADA LI"ITED, SHERIDAN PAR~, ONTARIO, CAN. 
TUE 1DOO-~W(!' DRUCE NUCLEAR GENERArING STATION, scnEDOLED ~o 
GO CRITICAL IN SY.PTE"DER 1975, nTILIZEs DIRECT DIGITAL CONTROL 
pnR RPACTOR RB~ULATION AND ELPCTRIC POWER OUTPOT IN A REAC?OR 
FOLLOWING TIIR8INI! "OnE. THE nESIGN UD OPBRATING PHILOSOPHIES 
IIAVE BEEN I"PLE"BNTPD SUCCESSFULLY AT OTnER NUCLEAn STATIONS 
wnICH ~RE PRESENTLY PRODUCING POWER. THE CO~POTERS, 
PERI"Hf.RALs, AND sOPTIARE OPP.RATING sYSTE" ARE DESIGNED Tn 
PROVIDF. A VABlETY Of HARDVARP. AND sOFTWARB ~ELY-CHECIII"G 
PIINCTIONS 50 THAT TRANsl'E1! Of CONTROL TO TIIP. STANDBY SYSTP.' CAN 
BE CUPIEn OOT AUTO"ATlCALLI AND CAN BE BITHER PAR"'IAL OR 
TOTAL, DPPENDING ON WIIICH THE PAPTICIILAR PAl LURE "ODE WARP ANTS. 
THE "AIN TASK OY TnF. DUAL DIGITAL CO"PUTBRs IS TO PROVIDE UUT 
REIC"'OR PORER RfGULATI09 TO CONTROL THE GENERATION OP ELE:"'PIC 
POWER TO AN OPEPATOR ENTBRED VALUY. A 9U"88R OP FUNCTIONALLY 
INDEP~~DENT PROGRA"s PROVIDE DI~BCT DIGITlL CONTROL IN TH~ fOR" 
OF ANALOG OR DIGITAL OUTPOTS TO nEYICEs IN THE FIELD, SO "'IIAT 
THE ENTIRE OPERATION fRO" REACTOR VAR"OP TO 100 PEPCENT 
P.Lf-CTRIC POVER OUTPUT IS DONE WITHOOT OPERATOR INTY.RVENTION. 
TilE ~A,10RITT OY THE ALAR~ ANNUNCIATION REQOIRE"EHTs FOR THE 
GENERATING ONIT ARP. IIANDLED BT THE CONTROL CO"POTERs UTILltIRG 
HIGH-SPEED PRIMTEPs AND CATHODP-RAT T08E DIsPLAfs. AM EXTPNSIVE 
OPY.RATOR INTERACTIVE GRAPHICAL DISPLAY sysTE", WHIcn HAS 
REDUCED THE CONGESTION OF CONTROL-PINEL INSTPO"EN?ATION, HAS 
BEEN INCORPORATED IN TnE ONIT's DIGITAL CONTROL CO"PUTER 
sysTB". 

A sORVEf 01' APPLIED INsTR08ENT SYsTE"s POR USE VIT8 LIGHT WATER REACTOR CONfAI~"f"rs 
TOXEN-~ETER, H. 

A8 ATO"ENfRGI, SWEDISH ATO"IC ENERGY ESTABLISH"ERT 
THIS ARTICLE sO""ARIZEs DATA RELATED TO THE I"sTRO"ENTATIO". 
TESTING PRACTICES, A'D "OftITORlftG PROCEDcrRE~ FOR BOILING AND 
PREsSORIZED VATER REACTOR CONTAIN!!NT AT~OsPH!REs. 
QUESTIONNAIRES WERP. s~NT TO A REPPEsENTATI'~ s!LECTIO~ OY 
REACTOR INSTALLATIONS 1ft THE UNITED sTAT!s, WRST GERnAN., AND 
SWEDEN WIIICU HAD EITHER RECERTLf STARTED OPERATION OR WERr 
STILL ONDBR CORSTRnCTION. CO"PILATION OY THE ANSWERS II TA80LAR 
YOR" PEVEALED SORPRIsING DIFPERENCEs 8ETWEE" THE DII'FERENT 
INsT"0"8"T A8RAfS IN REGARD TO THR DBSIGN CRITBRIA E~PLOYP.D. 

rHE sORVEY INDICATES THAT fORTHER INPOR"ArION REGARDING 
INsTRn"p.NrATION PHILOSOPHY IS NBBDED. 

BLE"EIITAI. IODINE A~D "ETHfL IODIDE ADS:>RPTIO. ON ACTIVATED CHUCOAL AT LOW CO":!:"TRArIONs 
BELLA"!, R. R. 

O. 5. ATO~IC ENERG. COftftISsION. 
TnE CAPA8ILITY OF ACTIVATED CHARCOAL TO ADSORB !LB"EMTAL IODINE 
AND RETHTL IODIO! AT LOI CORCENTRATIONS HiS 8B!" EXPEBI"E"TALL! 
EVALOATED TO OBSERVE THE EYPECT 01' THE VARIATIO" or CRRTAIN 
OPERATING PARAftETERS IITHI! SPECIPIP.D LI~ITs. THE OPERATING 
PARAftETERs IICLUDE I"LET COIC!RTRA!IO". SUPERPICIAL 'BLOCITY. 
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PEl,~"'TVP. 1!'lrIDITY, TYPF OP CHARCO~L ~ND r~PRy'GII~II", CHAFCOAL 
~~~n srz·, ~nR~TION OF TEST, ~ND neo DEPTH. Til! nATA OB-~INeD 
III ~~ I IITF.'5IV~ STUDY OF THESE p~'A'ErERS H~VE nF.E~ CORPELA!ED 
~5S0IlIN~ ~ TWO-~TE? ~DSOR?TION "ECH~NrS" FOR R~DIOIODINP ON 
~CTIVA"'v.n CH~RCOAL. THB COPREL~TIO" IS PR!SENT~n TO AID TRE 
.UCL~~~ IijnOSTRY IN DE~IGIII"G CHARCO~L ADSORnER SYSTBIIS POP 
PAnIOI!"nr.!': RFr"NTIOIl. 

'1'1'- IIOCI,PA" SAPETr PROGRA' ~T DOV CIIEHCAL CDllr~NT RDcry FLA""P, !'L~NT II. 
SCIIos~e, C. L. + ~CCA RTIIY, J. D. 

now CIIF.,TCAL COII?AIIY, nOLDEN, COLO. 
"'11°5 IS TH" SECD_D PA9T OP A TVO nART ARTICL! ON TilE ROCLPAP 
~APE-Y PPDr,PAII AT DOV CHEIIICAL CD'PANT'S PRODUCTIOII AND 
RESEAPCH cn,PLEX AT ROCKI PLATS, ~OLnEII, COLO. PAPT I (!IUCL. 
SAPE-Y, IS (5» qESC~IB~D THE Ao"IIII~TRATIVB AND CONTROL ASPECTS 
or TIIF "P)GRAII. PAP':' II DISCOSSF.S TIfE EXPERI~P.JfTAL AND 
CO,nnT~TTO~AL PPOGnAIIS. THESP PRO~RA'S HAV~ COMT~IDPTBD DATA Oij 
TIf~ CRr"'TCALITY PAqAIIETERS Nf.F.DE!) III THE DES IGN OP IIBW 
fQnIn~-~T A~D r'CILITIES, AS ~ELL AS rHP EVALUATION OF rXISTrRG 
FACII,T"'I~". THBSY. DATA HAVE RE5ULTEO IN UNI2UE EQ"TPIIBN~ 
~ESrrWS, "IICII AS IIETAL "F.LTING cnUCIBLES UD STORAG~ rACILITIBS 
TN VIlICII DOUBLING AIID TRIPLING 01' PROCESS BATCHES IIPT 
PP-V T O"5LY PEP,ITTED HAYE BB1'N SA-tLY ACCO~PLISHED. THE,,! 
TNNOVA"'IONS nAY! COIISEQIIEKTLY LBO TO ~ONETARJ <;AVING5 IN 
HA~DLI~G or PI55IL- 'ATERIALS. 

DrD LOGIC~T EPPECTS OF NOBLE GASES ( A REVIEW or SBLEC-F.D P~PERS PBEsr.TBD ~T TiE 1913 MOBLE GASSES 
SY"POSIU" AT LAS VEGAS ) 

POIIVF.R, P. ;.. + BARTON, C. J. 
OAY RIDGE N~~IOIIAL LAOOBATORY, OU RIDGE, TENN. 

-II- ~ODLf. GASES SY~POSIO' IIELO rN LAS VEGAS, NEV., SBPT. Zq TO 
28, 19~], COYrRP.D ALL IRPORTANT ASPP'CTS or TillS TOPIC, 
INCL"OI~G THE BIOLOGICAL EPPECTS CONSIDERED HERE. SEP~RATE 
SESSIONS ~"PB OEVOTED TO THE BIOLOGICAL ~prECT5 OP RADOIl AND or 
"'II- OTHEP ~OBLB GASES, BOT SPPCIAL 'TTENTION WAS rOCUSED 0N 
HyrTON-R5, TRE LONGEST-LIVBD NOBLE GAS BBLEASBD PRO~ MOCL .. AR 
PACILITI-S, PRrllCIPALLY PUEL REPROCESSING PLANTS. "'HB COST 
OF~r.FI'" As'rCT or LI~ITING EIPOSOR! OF THE 1I0RLD POPOLATIO~ TO 
LOV CONCENTRATIONS OF THIS RADIONUCLIDE liAS DISCOSSF.O 
~XTfNSIVP.I,T DlIRlftG TnE SYftPOSIU'. THE IIAJORITY or ·H! 
PARTICIPANTS FBI.T Til AT ErrBCTIYB CONTROLS ON LlRG! SCAL" 
"~ISSrONS OP ~RYPTON-AS, SUCH AS TH~SE FR~II PO"L PRPROC·SSlftG 
PLANTS, 5110[lLD Dr. IIISTITUTED AS SOON AS PRACTICABLE SO AS TO 
IIIIII~I"E oOSSIBLE GE~F.TIC EFFECTS PROft THIS IIAN 11101' 
R AOlnArTTY ITY. 

n. S. NIICLBAR POVER PLANT AVAILABILITY ~"D CAPACITY STATISTICS POR 1971 
NIICLEAR SAPE"'Y 5ThPP 

OAr RIDr;~ NATIONAL LAOOPATORT, OAK RID~E, TENN. 
ST~TISTICH INPORIIATION CONCERNING HUCLBAR POIIER PLANT 
AVAILlRILITl, PLANT CAPACITY, AND REACTOR AYAILABILITY PACTORS 
~or lq73 WAS CO~PILBD FROII SE~IAIINUAL REPORTS SUBIIITTED TO THE 
II. S. ATORIC F.NERGY COIIIIISSION (AEC). STATISTICS snOIlED TRAT 
PLANT AVAILABILITY DURING 1973 VAS SLIGHTLY LOWEF. TRAN THAT 
HPOn"'F.D POR 1972. A PREVIOUS OBSER' ATION CONCERHING ATTAIftllBn 
OF, AND CONTIN'! ED PBRrORII~HCB AT, 8~ PBRC!NT ~UILABILI'!'Y AFTER 
3 TO q YEARS' OPERATION liAS NOT SUBSTANTIATED BT BIPERIZftC~ 
DORING 1971 BECA OSE OF EXTENSIVB oor AGI!S AT A rl!lI PLANTS THAT 
STFO~GI,Y INPLUENCED THE AVERAGES I'OR THr SIIALL NOIIBER or PLAMTS 
TnAT IIAY!, orEN IN OP'eRATIOH POR 3 TEARS OR 1I0RE. HOWE'ER, PLA"T 
AVAILAOILITY ANn CAPACITY FACTORS POR RIlCLBAR POVER PLAJTS ARE 
COIIPARABLP, TO TIIOSE RBPORTED ELS1!IIHERE rOR POSSIL FonED rOWBR 
PLAN""S or COIIPARABLE SIZES AND AGES. 

AEC 1I0RKING PAPBR ON POPOLATION DEIISITY AROOIID "nCLEAR POIIP.R PLAJIT SITBS 
BncnANAN, J. R. 

HOI.IPIBLD HATIORAL LABORATORY, OAK RIDGB, TEU. 
TillS ARTICLE REV IBIIS A PROPOSBD REGOLATORI GOLDE, POPULATION 
DISTRIOIITIO" AROIlND NOCLEAR POIBR PLIITS, IIHICR TH .. AEC 
CONSIDERED ISSUING TO PRO'IDE GUIDANCB O. ACCEPTABLE POPULATIOR 
CIIARAC'I'ERISTICS POP A NUCLEAR REACT'lR SITB. TRP: PROPOSED AP.C 
Gnror. INVOLYED COIIULATIVE POPOLATION PROJBCTIONS WITHIN 5, 20, 
AND qO "IL!S OF TilE SITE. TVO TBCHNIQU!S POR EnLUATUG 
I'OPOLATrOII DISTPIBUTIONS AROOND SITBS ARE ALSO DISCUSSED. TS! 
PlnST TECHNIQUB IS TH! OSE or All ORV!IGRTBD COIIULlTHE 
PorOLATION VS. DISTANCB. THE SECORD TECHWIQO! IS CALLED A SITB 
POPOLATION rlCTOR rOR TRE PURPOSE OP COJIPIRIRG SITES, AND THIS 
TECHNIQU! !lEIGHTS POPOLATION AT LORGER DISTANCES LESS T8AR THE 
POPOLATION ~DJAC!IIT TO A SITB. TR! A!C IS CORTlIDING VORK OR 
THrSE POTPRTIlL TOOLS. ALL PRESERTLY APPROV!D SITPS RAVB BB!R 
FOliNO TO BE ACCEPTABLB IN TBRRS or POPOLATIOR DUSITY AS III!LL 
IS BT OTHER CONSIDERATIONS. 

VATER REACTOR SlrBry RBSEARCH IN'ORIIAT[OI IIBETIIIG 
COTTRELL, W. B.' HOBSON, D. 0.' ISIT!lII, G. D. 

HOLIFIELD WATIOIAL LABORATORY, OAK RIDG!!, TIIII. 
THIS ARTICLE IS A REVIEI OP TRE SEeJRD IIlTER RBICTOR SAPETY 
RESEARCR I NrORHATION IIEETI!G, SPONS~RID DY TRE lBC DIVISION or 
RUCTOR SAFBTI RESEARCH, HBLD AT AEC RIUDQUABTERS, G!RftANTOllft, 
liD., SF.PT. 19-20, 197q. THIS IIEBTIN~, lLTHOOGH SI"ILAR II SCOPI! 
TO THB rIRST RBETING, WAS ORGANIZED 50llBIIHAT DlrFBRl!lTLT IN 
TRAT THERE VBRE OIlLY rOOB TZCHRICAL SESSIOIIS, WITH PARALLBL 
SBSSIONS ON BOTH OATS. THE TBCRRIClL SBSSIOIS IIRI! (1) LOSS or 
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COOLANT ACCIDENT (!.OCA) TEST PROGRA', (2) FUEL BEHAVIOR 
PROGHAft, (1) PRIftARY SISTEft INTEGRITY PROGRAft, AND (4) COOP. 
DEVl!,OPftE~T PROGRA'. OVER 275 PEPSO~S, I"CLUDING SEVERAL 
f'OrI'IG N REPRESENTATI VES, ATTENDED THE ftBETI"G, BIIT NO 
PRPCEF.nl~GS UE PLANN~D. IT IS APPARENT FROft THE OUANTI'I'f AND 
QUALITY OF THE TECHNICAL ACHIP.VEftENfS REPORTED AT THE ftEETING 
TIIAT TilE CIIANGF.S IN FXPERlftENTAL PROGRAftS, INCLUDING 
CONSTRUCTION AND/OR ftODIFICATIONS or FACILITIES WHICH SO 
OOftll/ATED THE rALKS AT THE FIRST ft~ETING, IRE BEGINNIIG TO 
PRODUCE RESULTS. BRIEF SOftftARIES OF ftANY PRESENTATIONS APE 
INCI,(IDfD. 

BUFNOUT IN BOlLIN" REAT TRANSFER I. POOL BOILING SYSTEftS 
BP.RGLf'S, A. E. 

IOWA STATF DNIVERSITY, IOWA CITY, IL 
FECENT E1PERlftENTAL AND ANALYTICAL DEYELOPftP.NTS IN POOL 
BOILING BURNOOT ARE REVIEWED, AND RESOI.TS ARE SOftftARIZED "'''AT 
CLARIFT THE DEPp.NnENCE 01' CRITICAL SEAT FLUX ON nEATER GEO~!TRT 
AND FLnID PROPEPTIES. NEW ANALYTICAL INTERPRETATIONS OF BURNOOT 
APE DISCUSSED, AND TIIP. EFfECTS 01' SUPPAC! CONDITION, AGING, 
ACCELERATION, AND TRANSIBNT HEATING (OR COOLING) ARE OEr-CRIDED. 
AnG"ENTATION OF CRITICAL HEAT FLUX, THE RELATION Of SOOND TO 
nORNOO"', AND NEW TECHNIQOES FPP STABILIZING ELECTRIC HEATRRS AT 
BURNOOT ARE ALSO CONSIDBRED. 

RADIOHflCLIDE BPHAVIOR DURING NORRAL DP~RATION 0' LIQOID ftETAL COOLED FAST BREEDER RRACTIORS I. 
PROD OCT Ion 

EROftA". C. A. + PI'YNOLDS, A. B. 
UNIVERSITY OF V IRGI NIA, CIIARLOTTESVILLE, A. 

TillS APTICLE, PPESE~TED IN TWO PARTS, REYIEVS THE BEHAYIOP OF 
PAOIONflCLIDES PRODUCED DURING THE NORftAL OPERATION OF A LIQUID 
ftETAL COPLEn FAST BREEDER REACTOR (LftFBR). THE RES liLTS GUPN 
AFE PRTftARILY FROft THE LITERATORE, BUT SEVERAL INDEPENDENT 
CALCDLATIONS APE INCLUDED. HURERICAL RESOLTS ARE NORftALIZEO TO 
A 1DOO-'W(E) Lftl'BR AND ARE COftPARED WITH A SlftILAR SIZE LIGHT 
WATP-R pEACTOB. SOURCES OF RADIOACTt'ITY STOOlED INClUDE 
PLIlTONTO' AND OTHER .TPANSURANIC ELE~P.NTS, FISSION PpODUCTS. 
TRITID", COPROSION PRODUCTS, ACTIVATION PRODOCTS, AND TPAftl' 
FIIEL. THE REVIEV ALSO INCLUDES DATA ON HADIOACTIYITT TA~EN PH Oft 
THE OP".R!TING Rll'EPt ENCES OF LftFBR S. DATA AP E INCL"D!D FOR TH E 
-AST RP.ACTOPS EBR-II, FEBftl, SEFOR, DOUNREAY, RAPSPDIE, AND 
BR-~, WITH LlftlTED DA"'A FOR THE THERftAL REACTORS SRE, S~ER, 
AND HALLA". THIS APTICLP (PART 1) DISCUSSES TIIP. P~ODUCTION OF 
RADIOACTIVITY, PART 2, SCHEDULED fOR NIICLEAR SAFHY, 16 (3), 
WILL DISCUSS TH~ TPANSpORT OF RADIOACTIVITY. 

THP. CONTROL, 'ONlrOBING, AND REPORTING OF RADIOACTIVITY IN ErFLUBITS I. AEC DiNED FACILITIES 
BILES, ft. B •• COPFftAN, P. E. 

ENPRGY RESBARCn AND DEVELOPft!NT ADftlNISTRATION, i~SHINGTON, P. C. 
PROGRA~S FnR ftONITORING AWD REPORTING OF BADIOACTIVITY 1ft 
EFFLnENTS ARE RAIN'I'AINED AT ALL O. S. ATOftIC ENERGY COft~ISSrOI 
(AEC) FACILITIES DISCIIARGING CONCENTRATIONS OF RIDIOACTIYITY 
TnAT RAVE POTENTIAL REALTH AND SAFETY OR ENVIRONftENTAL 
SIGNIFICANCY. TO ENSURE THE EFFECTIVr. "AnAGEBERT AND CONTPOL OF 
EFTLUENTS IS THR OB.lECTIVE OF THESE PROGRAftS. THE NATOBE UD 
QOANTITIES OF RADIOACTI'/'ITY DISCHAJI:;ED TO THE ENVIRONftENT VARY 
WIDELY FRD~ SITE TO SITE, PRlftARILY OlHIG TO THE ilDE HRlrry 
OF OPEPATIONS A~D FACILITIES. EFFLOENT CONTROL PROGRlftS AT AEC 
SITES ARE PBlftARILY BASED ON GUIDANCE PRORULGATED BY THE 
INTER"ATIONAL COftftlSSION ON HADIOLOGICAL PROTECTION, THE 
NATIONAL COUNCIL ON RADIATION PROTECTION, ANn THE FEDERAL 
RADIATION COU"CI L. TO HIITAIft AN OURVIn OF ITS EFPLUP..T 
CONTROL PRACTICES, THP. AEe RAS DEVELOPED AND INSTITOTED A 
COftPUTER BASED ANNOAL EPnUENT DAT~ REPORTING SISTER TO EnSURE 
THAT EFFLUENT CONTROL pROORAftS ARE PROPERLY RAIITllnED. THIS 
SYSTEft HAS PROVED TO BE A VERY USEFUL IITERRAL nlNAGBftENT TOOL 
FOP 1!VAl.OATING THE EFFECTIVENESS OF Ef'FLU!MT CONTROL PROGRAftS 
AND POR IDENTIfYING POTENTIAL PROBLBft AREAS. AN EFFLOENT 
REDOCTION PROGRA ft THAT FOCUSES 0" THE nDUCTION OF QUAnTITIES 
RATHBR THAN CONCENTRATIons OF RADIOICTI'ITY HAS RESOLTED IN 
SUBSTANTIAL REDUCTIONS 1ft QOANTITI ES OF RADIOACTIJITY RELEASED 
FROR SP.LBCTED FACILITIES. 

THE CONTROL, ftONITORING, A"D REPORTInG OF R1DIOACTI'ITT IN SFFLOENTS II. AEC LICENSED F1CILITIES 
HIGGINROTRAft, L. B. + COLLIns, J. T. 

NOCLEAR RP.GULATORY COR~ISSIOB, WASHINGTON, D. C. ARD EIYIRONftE"T 
CONSULTANTS, INC., DALLAS, TEX. 

PROGRAftS FOR CONTROL AND ftONITORI.G OF RIDIOACTI'E EFFLUENTS 
ARE REQOIRED AT ILL PACltITIES REGULATED BY THE O.S. ITOftIC 
ENBRGY COftfttSSION (AEC). LlftlTATIOns AID B!QOIRBft!ftTS FOR 
CONTROL AND "ONITORIRG OF R1DIOACTI'E EFFLOENTS ARE EXPRESSED 
IN AEC REGOLATIONS ISSUED onDER TITLE 10, CDDB OF FEDERAL 
REGULATIONS. AEC REGULATIONS AID POLICIES FOP CONTROL OF 
EXPOSURES FROft RADIATION ARD RADIOACTIVE ~AfERIlLS AB! BASED 
PRlftARIL! ON GUIDlNCE PRONOLGATED BY THE IITERRAfIONAL 
COftftlSSIOH 01 RADIATIOI PBOTECTIOH, rHE 11TIOIAL CDOICIL 0" 
RADIATION PROTECTIOR, AnD THE PBDERAL R1DIATIon COONCIL. 
CONDITIONS II OPERATInG LICENSES ISSUED BY THE A!C REQOIR! 
APPPOPRIATE SORVEILLAnCE AND "OnITORING PROGRlftS AS A BASIS 
FOR DEftOHSTRITING COftPLI1"CE 81TH ABC REGUL1TORY LI"ITS FOR THE 
RELEASE OF RlDIOACTIVE EFFLUEITS. 
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HnLI!'IPL,) UTIONAL unORATORY, OU RrDGK, TENN. 
THE J.llrp.~s B.3-'W(E) EXP!!!I"ENTAL H"CLBAR P'VP.P STATION 
SIl9pERP.O A lOSS 01' CARDON DIOXIDE COOLANT UD DEUT~RIU~ onn! 
~ODfRATnn, AS WFLL AS DA"AGE TO ONP, ~P ITS plIEt ELE"R~TS, nN 
.IAN. 21, 1~6q. THIS AR'I'ICLE PRESENTS SO~E OF TAl! PRPLI"IURT 
RF-SULTS 0 9 THE I"V~STIGATION AS Tn THE CAOSE or Til!' INCII'I'HT. 
TilE PTNAL RP.SOlTS flAVE IIOT BEEN PIlBLISHED. 

IAPA SY~POSln~ ON PIPERIENCE pRO~ OP·RATI~G AND FOUIIIG Of ""CLEAR POIIER rIANr; 
PRYOn, V. A. • 

E~P.RGY RESEA'CH ANn DEVELOP"E!IT AO'I~ISTRATIOII, OAK RIDGE, TP~N. 
A SY~POSTII" ON FIPBRIENCE PRO" OPERATI"G IIlD 11lELING OF NIlCLEAR 
pnYER "LA~TS WAS H~LO nCT. 8-12, 1971, AT TAE INTfRNATIONAl 
ATO"IC ENERGY AGENCY IN YIRNNA. THBRE NEBE 188 PARTICIP~RTS 
PRO" )~ COONTPIPS ANO 4 IHTER~ATIONAL ORGANIZATIONS, AND 45 
PAPERS VERI': PRESENTED. IN ADDTTIOR TO THE POOR SESSIONS DEVOTED 
'1'('1 R!'t'tEWS ('Or GENEPAt OPERATING EXPERlnCE, TnE ~EP.TIHG 

tNCLOOED SESSIONS ON BEHAVIOR OF ~AIOR CO~PONP."TS, VASTE 
"ANIGE~E~T SYSTP"S, 'UPLING EXPERIE~CE, TESTING, A~D PEPSONNEL 
TRAINTNG. THIS ARTICll! RI!VIEVS THE EX!'BRIINCES DBSCRIBED U 
~"E Fnq~AL PAPEPS AND IN THE PANEL DISCUSSION. 

QUALITY ASSORANCE TM ~RE COISTROCTIOK or "DClEAR POWER PLANTS 
BERNSP.II, S. A. 

BECHTF.l pnVER CORPnRATION, SAN FRANCISCO, CALIF. 
TillS ARTICLE IS A G!NERAL SORVEY OP ~llALITY ASSOPANCE (QA) 
PRACTICES AS TR~Y R~LATE TO TilE CONSTROCTION PuAS! OF N"CLEAR 
POVER PLANTS. rHE ARTICl! BRIEfLY OUTLINES THE EYOLUTION OF 
CC'NSTR'ICTtON QA RF.QOIRE~ENTS, DESCRIBES COIISTRnCTION PRAC'"IC!S 
AND ORGANIZATIONAL RELATIONS TAAT HELP IDBII!IFY THE DNIQUP. 
cn"STPnCTIOH PHASE '~ATOR!S THAT APFECT QA PRACTICES, 
IDENTIfIES SO"E OF THE PRINCIPAL REQOIRE"ENTS AND PROGRA~~ATIC 
ppnAlE"S I~VOLVIIIG CONSTROCTION, AND DISCUSSES POTENTIAL TRENDS 
AND SUGGESTED GIJIDElINES FOR THE I"PLI!NBNTATION Of PARTICOlAR 
PRACTICES. 

197q ANS TOPICAL "EETING OR fAST RBACTOR SAPETY 
pnNTANA, ,. '!. 

HnlIFIELD HATIOIAt lABORATORf, OU RTD~B, TKKN. 
THIS A~TICLE IS A BPIE' REYIEW OF THE A"ERICAN IIOCLEAR SOCIETY 
TOPTCAl ~EETI"G ON PAST REACTOR SAPETY, HELD AT BE~ERLY HILLS, 
CAUP., APR. 2-q, 197Q, SPONSORPO Bf THE TECHNICAL GROUP 011 
REACTOP SAPETY AND ~HE LOS ANGBLES SBCTIOI OP THE A"ERICAN 
~OCLEAP SnCIETY. PRP.S~IITATIOIIS AID DISCOSSIONS ON SAFETY 
PHILOSOPHY, RfSEARCH MEEDS, AND SAPETY PHEIIO"BNOLOGY IIDICATE 
STEADT PP~GPESS TOVARD ONDERSTA~DING THE TECHNICAL BASES "F 
FAST RF.ACTnR SAPETY, AlTAOUGH DIFFBRENCES OF OPINION APPEAR TO 
EXIST WITti RESPI'CT Tn PHILOSOPtiT OF APPLICATIDN TO RUCTOR 
IlESIGNS. 

GBR-Q PRnTECTIOII SYSTP.~S - FAILURBS AND THRIR CONSEQOEICES 
BflRGS"OLLBR, P.' DE~AIS, J. J. + KRAHB, A. 
PIGNATELT.I, P. + fI!IDER, G. 

GAS BREEOER Rr.ACTOR ASSOCIATION, BROSSELS, BELGIO" 
iN THE GBR-4 DESIGN OF A GAS COOlfD PAST BREED!R REACTOR, 
E"PRASIS TS PlACI!D ON OSIIiG TO ADVAn'AGE THE SUGLE PAAS! 
CtiARACTEB nF rHE COnLANT. SPECIFIC rUTORES OF TAE PROTECrn! 
SYSTE"S ARE rAIL-SAFE NEOTRON ADSOBPTIOII, P!B"AIENTlY OPERATIIG 
AOXILIARY SOPPlIES, AIID ""OSPHERIC PRBSSURE COOLING. A 
CO"POTER PROGRA" THAT OSBS A POINT RBACTOR ~ODI!L FnR HEAT 
TRANSFER AND IIEOTRO~ KINETICS IS USED rOB TRAIISI!NT ANllYSIS, 
ARD A STEA~ GENERATOR DYNA"ICS CODE IS DSBD TO DESCRIBI! 
SF.COIIDARY SIDE EFF~CTS. lllTICIPITED DISTDRBAIICFS IN OPERATION 
ARE RBACTIVITY IISERTIOI, LOSS or SOPPLIBS, AID LOSS Of CC'OLAIT 
PReSSURE. FULUR ES III RUCTOR PROTBCnO" SYSTEftS AR! POSTULATED 
FOR THESE DISTURBANCP.S II DECREASIIIG ORDER OP PROBABILITY, 1110 
THE CONSBQOEIICES ARB ANALYZED AIID DISCOS SED. TnE RESOLTS LEAD 
TO THE COICLUSIOII TIIAT, OWIIG TO TAB I1RBBBU CHARACTERISTICS 
OF THE SYST!ft AND Tn TH! SPECIFIC DESIGII, OCCORRBICBS ARE WELL 
IITIIU THE LI"ITS Of A TYPICAL PBOBABILITI RELEISE CRITERIOM. 

STANDBY P.ftERGENCY PONER SYSTE"S, II. THE LAfER PLAITS 
HAGEN, P.. V. 

HOLIFIELD NATIOIAL LABnRATORY, OAK RIDGE, TEIII. 
TRIS IS TAE SECOND PART OP A TWO-PUT ARTICLE TRAT REYIEIS TAE 
STANDBY E"ERGENCY ELECTRIC PonR SYSTEftS rOR COII"ERCIlL IOCLEAR 
POVER PLANTS. PART 1 APPEARBD II THE 1'(l) ISSOE OF NOCLBAR 
SAPETY AWD DISCOSSED THESE SYSTBRS IS TH8Y APPLI!D TO TAB EARLt 
PLAITS. PART 2, THE LATER PLANTS, OPDATBS THE DI!SIGN CRITERIA 
An CO~SIDERATIONS SET FORTH IN PAllr 1 AID OrFEftS SOftE 
SOGGBSTIONS POR I"PRO~ING RELIABILI?f AID AVAILIBILITY rOR 
THESE SYSTP.IIS. TODIY, E'8' VITAli TftE CONPINES or A SINGLE 
LARGE UTILITY, THE STST!R DESIGIS nRT BP.CAUS! or THB DIFFER!\lT 
ARCHITECT ENGINEERS InOUED WITH Tft! VARIOUS PLAITS, PLAIT 
CHARACTERISTICS ~ARY PROft SITE TO SITE, liD BVEJ COIICI!PTS 
CHANGI 11TH TI"E IITHIW A GI'E" DESIOII GROUP. SOftE OP TnE 
DESIGW PROBLE"S AWD OPERATIIG EIPERIEIICES FOR fHI! POLLOW-ON 
PLANTS ABE EI!IIPLIPIED, QCJALlTY ASSURAICE PROCEDURES ARE 
"8"TIOIIED, AND SO"E CONSIDI!RATIONS COIICERIING RELIABILITY, 
WHICH liAS NOT CHAIIG!D SIGIIIPICAITLY rOI TBI! LATER PLAITS, ARI! 
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DI9CQSSEO. SINCE HIGR AVAILABILITY ~p THE STANDBT !'ERGENC! 
ELECTRTC POWER SYST~~S APPEARS TO DE THE "ORE ATTATNABLE 
CRARACTEPISTIC TO STRIVE FOR, SO~E ~ETHODS FOP ACHIEVING TillS 
ARE PROfFERED. 

RADrOTO~IC HAZARD "EASORF POR BURIED s1LIO RADIOACTIVE WASTE 
HA~~TRA, .J. 

RFACTOP C~~TRn" NBnERLAND, THE HAGUE, NETHERLANDS 
TIIIS ARTTCLE REVTEW<; TilE RADIOTOXIC HAURDS RESULTING FPO" THE 
DISPOSAL OP HIGH LF.V!L REPROCESSING WASTES INTO A DEEP 
GEOLOGICAL POR"ATION. THE TERn RADIOTOIIC HA7APD ~EASURr. (RR"), 
nSED TO ~EASORE TilE HAZAPD FRO" BURIED RADIOACTIVE WASTRS, IS 
BASED ON -liE "ArI"II' RADIONUCLIDH C:UCHNTPATION P~~"ISSIBL~ IN 
WATF.R. CALenLATIONS ARE nADE OF THB R~n LEVEL9 POR THE PIG~ 
LrVEL prPROCES9ING WASTES OF BOTH LIGHT WATER PEAC~OR APD PAST 
BREEDER REACTOR FUELS. IN CO"PARING THESE Rlln LEYELS WITH T"~T 
POP THE NATUPAL ACTIVITY OF AN EQUIYALENT AnOONT OP ORANln~ O~~ 
AND IT~ "TLL TAILINGS, IT IS CONCLUDED TRAT ~N ACT~~L 
ADDITIONAL PADIOTOUC H~ZARD FOR BORIBD HIGH LEVFt PEPROCE9SING 
WASTP. ONLY RXISTS FOR TnE FIRST 3no TO 500 fE~RS ~FTER DU~IAL. 

THP T"I'lT~!"TII ABC AlP CLEANING CONFERBNCE 
"08LLFR, D. ". + nND8RHILL, D. W. + FIRST, n. v. 

IIARVARD "'IIVERSITY, CAMBRIDG~, ~ASS. 
TH~ THTRTEENTH Aile AIR CLEANING CONFERENCE WA9 HELD AUG. 12-15, 
1975, IN SAN FPANCBCO, CALIP. ~ TOrAL OF 374 PEOPLE 
RP.GISTIIRED, INCLUDING PBl!SONNEL FRO" ESSENTIALLY AI.L FACE~~ OF 
INDUST»Y, GnYERN"ENTAL AGEHCIRS, AND EDOCATIONAL INSTITnTIONS, 
PLOS REPR~SENTATIV~~ FRO" NINE FOPEI~N COUNTRIES. ~AJOR TOPICS 
WEPP. 1) PERrOMA!lCE AND RELIABILITY OF AIR CI.llUING SYSTP.~~ 2) 
AOSORP~IO~, CONCENTRATION, AND STORAGP, or RADIOACTIVE NOBL~ 
GASES 11 DESIGN, CO~STR"CTION, AND ~PERATION OF REACTOR OFP-GAS 
TrEAT~>:NT 5ysT'"S 4) DESIGN, TESTIN"" AND OPI!RATION OF 
VENTILATION SfSTE"S FOR REACTORS 5) PLUTONIun HANDLING 
FACILITIES, AND PUEL REPROCES9ING OPBRATIDNS 61 SA"PLING AND 
~ONITORING OP AIRBOPNP. RELE1SES, AND 71 CONTROL or PIRES A~D 
F.XPLOSIONS. sOPPLE'~NTARY SESSIONS :OVERED SPECIAL PROBLII"S 
AS50CIATIID VITH "ANAGING RADIOIODINB AND TRITIO". A "AJOR 
DEPICIF~CY BROOGHT nOT AT THE CONPERENCE liAS THE CORTINnEO I.ACK 
OP ATT~NTION BEING GIVEN TO AIR CLE1NIHG SY5TEnS, PARTICIILARLY 
IN THF PLANNING STAGES OF NUCLEAR FACILITIES. THERI'! IS A 
SI"TLAR LACK OF ATTENTION TO THI! NBRDS 01' THOSE 
PESPONSIBLP. FOR PRr.OP~RATIONAL AND POSTOPERATIONAL TESTING OF 
SUCH 9YSTE"S APTER INSTALLATION. ON THE POSITIVE SIDE, TAli 
CONFEPENCI'! FEVf.ALED TnAT PPOGRESS IS BEING "AD! ON DEY ELOPING 
PROCIIS9E~ FOR rRITIU ft REnOVAL, ON CONCENTRAT ION AND STORAGE 
PPOCEDIIRES !'OR THE NOBLE GASES, AND ON "!fHODS rOR HANDLING lIR 
CLEANING PROBLE"S OF HIGH TE"PERATORB GAS COOLED R~ACTORS AND 
LIQOID "!TAL COOLED PAST BPEEDER REACTORS. A nODEST BF'OR~ IS 
ALSO BP,ING DIRECTED TO THE POTENTIAL AIR CLEANING PROBLP.ftS 
ASSOCIATED WITH HOCLlAR FOSION. 

ENVIRONftllNTAL R1DIATION EFFECTS DP ~OC~EAR PACILITIES IN !lEW fORK STATE 
TDRPILAK, ft. S. + JORGENSEN, B. L. 

ENVlRO""I'NTAL PROTPCTIO~ AGENCY, NEW YORK CITY, N. Y. 
THE ANNUAL QUANTITIES AND TYPES OF RADIOACTIVE nATEBIALS 
RELEASED ppon rnREE OPERATING NOCLBAR ELECTPIC GENERATING 
FACILITIES AND A N"CLEAR FOEtS R!PROCBSSING FACILITY ARP. 
PRESBN~ED AND DISCUSSED. THE PERIOD 01' INTERF.ST SPANS THE TBARS 
1969 TO lq72 VITH ~O"E ADDITIONAL DATA rOR THOSE FACILITIIIS 
OPERATING BEFORE 1969. RELBASE QoANTITIES BAVE BEEN VELL 
CONTROLLED , CONSIDERING THE NATURE AND VIBTAGE OF THE 
OPERATIONS. PRESEnED ABE TBI! RESOLTS OF ENVIRONftP.NTAL 
SURVBIJ.LlNCE RELtING ftOST HEAVILY ON THE ACTIVITIES OF THP. NEV 
YOnK STATII DBPARTnENT OF BNVIRON"~HTAL CONSERVATIO~. 
OBSERVATIONS AT INDIAN POINT 1 AND AT BoCLBAR FOEL SERVICES, 
INC., HAVE LED TO TilE DISCOVERY OF SEVBRAL FACILITY RELUED 
RADIOISOTOPES IN ENVIRO""BNTAL ftEDIA. THftSft TWO FACILITIES ARB 
OF CO"DARATIVELY BAPLY VINTAGE, HAV! PRODOCED SLIGHTLY LARGER 
A~OUKT~ OF ilSTII nATERIALS, AND H~'E BEEN THE sOBJECT OF "ORB 
COftPRE"E~SIVE STUDIES THAN OTHERS IN TBE STATE. DOSE 
CONSEQUENCES TO HYPOTHETICAL PERSOHS AND TO POPOLATIOKS IIITHIN 
50 "ILES Of TH! FACILITIES AFE ADDRESSED. IT SHOOLD BE STPESSED 
TRAT ALL INDIVIDOAL DOSES PRBSENTED ARB HYPOTHETICAL. DOSES 'IA 
THE DRrN~I"G VATBR AND COliS nILK PATHWAYS AFf PARTICOLARLY 
CONSERVATIVE. IN EACH ClsE THESE HYPOTHETICAL DOSES ARE AT 
LEAST AN ORDER OF "~GNITUDE OR nOR! GREATER THAR THE UOWX 
VORST CASE. HO EXCESSIVE EIPosnRII LEVELS ARE KNOWN TO HAVE 
BXISTED. ALL OPERATIONS R1VE RESOLTED IX POSTOLATP.D EXPOSOP! 
LEV~LS VELL VITHIN APPLICABLE REGOLATIONS OR GOI DELINES , 
GENERALLY BEING A S~ALL PERCENTAGE Jr THESft flJ.OES. POPULATION 
DOSES RAVE BBBN SORPRISINGLY COHSISTENT THROOGH THE PEBIOO OF 
INTEREST. THEY ARE INSIGKlFICANT U COIIPARISON TO THB DOSE TO 
THP POPOLATION OF THE STATE FRO" NATORAL OR "EDICAL sOORCES. 

SET-POINT DRIFT IN NOCLE1R POIIBR PLANT SU'BTf RELATED IHSTROIIBHTATION 
NUCLEAR 9AFETT STAFF 

HOLIFIELD !lATIONAL LABORATORY , OAK RIDGE, TEK" . 
FRON .lA". 1912, TO JONB30,1973 , 222 IHSTAHCES or SBT-POINT ORlrT 
IN NOCLEAR POWER PLANT PROTBCTI'B INSTRonBIT1TIOI DEVIC!S VBR! 
RI!PORTIID AS 18NORnAL OCCORRBKCBS Bf NOCLEIR POVRR PLANT 
LICftllSIIRS. TRIS ARTICLB PRESBNTS THE RESOLTS OF 1 STODY 
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PPRPOR~PD TO ASrE5~ THE CAUSES AND STGNIPICANCE Of THESl 
INCIDRHTS. 

OJ~5rt ef~PRATnR OPlRA-IN~ EXPlRtfNCl AT .UCLEAR POWER PLANTS 
C~ry0KS, J. L •• YISSI~G, G. S. 

n.~. A'!"O~TC r.N~RGV CO'"I55IOII, WASHtllr.TDN, D.C. 
A'AIlA~Lf TPST AND nPfPATING EXPEPIfNC~ DATA APE PROVIDED ·OR 
DIESEL ~p.N~nATOR UIII""S INSTALLl" A5 STANDBY P.L .. CTRIC POWEP 
S~PPtI~S T~ OP~PATIII~ "nCLEAR POWER PLANTS. THE DATA INCLnOE 
PII10P~S BX"ERIPNCED DUPINn PFRIoorc SURVEILLANC! TESTS ANn 
D"PI.e AD~OQ~Al PV"~T5 IN V"ICH T"E ST~NDBY POWER SYSTE" VAS 
PfQIITP~n TO OPERATE AU"'O"ATICALLV. THII DT!SP.l GENP.RATOR 
PArlnp.s r~PEPIE~CPD DIIRING SUPV·1lLANCE TESTING O· THE OliITS 
Ar~ TAOUl.ATfD POR P.ACH OPERATUG NfICJ.EAR PLANT AND ARE 
ClASSTPIP.D DY "A~UP~CTUR~R, BY TUE ELECTRICAL CAPACITY OR :'I'lE 
Of T!lP. !>TP.SPL-GPr'EPA~OR UNIT, HD n, TilE Co"ro~nr OR SUBS·5TE~ 
T'lITlA-IN~ Til' P AIlJlR~. THE PROB~DILITY OF 5IlCC!!S5FUL 
"p~pn."A~C~ CO"pnTr.~ ,PO" THESE SU.VP.IlLANCP. TEST DATA IS LESS 
TI'AN o.q~ H A CONFlnENCE LEVEL Of 50 PERCENT fOR ~OST Ulllrs. 

'~VI~W OP AilS TOPICAL "~TING ON ~nCl~AR POVER rLANT SITING 
PP'ELLf.. ~... BA""AN, If .. 

"OlIPTFlO NATIO~AL LAB0PATORT, OAK RI~'P., rE~N. 

TnE AMEPrCAN NUCLEAR SOCIETY TOPIC\L "EETING DN N"ClEAR POWER 
"lAr'T SI""I~G, HELD IN ~ORTlAND, opp.~., AnG. 25-28, 1Q7Q, 
TIICJUD~D S~SSIO'S DEVOTED TO TH! GOrERN"E"T AND SITING, 
"~THOnnlOGI'S 1P SIT! SELECTION, SPECIAL AHD TECHNICAL ISSOES, 
UTILITY :'!TIRG EXPP.RIENCE, AND SOCIAL AND Pfl~LIC ACCEPTANCI' 
IS511ES. IIIGIILI~IITS Of THE "EfTHG INClIIDI!D SPEECHES BY HC 
CHAIR"AN Dny lEE RAY, "ICRAEl MCCLOSK!! OF THE SI~RRA CLOD, 
ANn SA'fl LEVIHF OF THE AEe PROBABILISTIC RISK SorDDY TP.A~. 

nnlITTRS' PROBlEN~ ANJI PRACTICES 1M SITnG HUCLEAr POVER 
PLANTS WERP. DIscnSSED BY FOUP A"RRICAft, AS VELL AS 
REI'PESP.NUTTVES OF I'RPNCH AND SWISS, OTILIT1 ES. THE L~CK 01' 
WIIOl'.Y SOITABlE SITPS AND CONCRRN WITH PUBLIC ACCEPTANCF WRRE 
(""~"ON Tlm.·s ADDRE~SED IN IITDEI.J D1FPBREHT NARN!RS. 
Il'S":ITIITIO'lU CH ANGPS IN SITING PRDCP!DOR 8S A HD APPPOACIiES IIERE 
SUGG~~TEP I~ BOTH T"F. FIRST SESSION ON GOYBRN"ENTAL ROLFS AND 
T"F PINAL SPSSION 011 snCIAl ISSOES. 

HUClRAP ENERGY CENTP.PS - A PRI"E ELE"P.HT IN REACTOR SITIHG 
COPE, fl. Y. 

1I0LIFI!lD NATIONAL LABORATORY, OAK RID~E, TBHN. + PEDERAL ERr.nGY 
ADUI'ISTPATIO'l, WASHIN!1TON, D. C. 

"P.ETIN!1 TH~ HArTON'S FUTORE EHERGY REQOIREft~HTS PORTENDS A 
~AJOR ROLE POR NUCL~~R POVER. THIS COULD RRSOLT IN HUNDREDS OF 
RrlA":IVElY 5"AlL, DISPERSED NUCLEAR SITES THROUGHOUT THE 
COONTRY DJ THE Y!AP 2000 IF PRES~NT SITING TRENDS WERE TO 
CONTINIIE. THE SITING OP SElERAL HIICLEAR REACTORS AND TRFIR 
ASSOCIAToD FACILITIES IN A S"AlL Nn~BBR OP CONCENTRATBD R"CLBAR 
ENERGY CENTERS IS AN llTJ!BNATIVE RAHMG MUY AD'ANTAGES. TillS 
UTTCLE DESCRIDES THl BACKGROIIND OP THE IDEA AND DISCOSSES SO"E 
OF THR ADVANTAGES AND PROBlE"S IN CLOSTBRIMG NOCLEAR REACTORS 
INTO NIIClRAP BNERGY CENTERS. IT CONCLODBS fRAT TRSPP ARE 
CO"PELLING AR3UM~HTS FOR TRE NATIONAL DBPLOY"UT OF RUCtl'AR 
PI'EP!1Y, PAPTICUlARLY BRfEDER RE~CTORS, INTO SOCH CENTERS Bor 
NOTES THAT THERE AR! KANY ORRESOl'BO 1SSOBS OR VHICH "nCR VORK 
"liST RE DON. BEFOPl PINAL ANSWERS ARE AYAIlABlE AS TO THE SIZE, 
CO"POSITION, AND EXTENT TO WHICH THE ENBRGY ClNTER CORCEPT CAN 
DF APP'.IED. 

PTN-~O-PIN PAIlURE PROPAGATION IN LI201D METIL COOLED FAST BR!ED!R REACTOR POfL SOBASSE"BLIES 
VAN ERP, .J. D. + CHAWLA, T. C. + WILSON, R. E. 
PAIISKE, II. K. 

APGONNE NurONAL lABORATORY, ARGONNE, ILL. 
T"IS ARTICLp IS A PEYIEV Of RECENT EXPERlftERTAL ~ND ANALITICAL 
WOP~ P~RPOR"ED VITH THP. OBJECTIYE OF BYALOATING THE POTERTIAL 
POR PIN-TO-PIN FAIL""E PROPAGATION WITHIN FUEL SOBASSB"BLIES OF 
LIQUID NRTAL COOLED PAST BREEDER REACTORS (L"PSRS) or CORRENT 
DESIGN. IT IS CORCLUDED THAT (1) PIM-TD-PIN POEL-PAILORE 
PROPAG~TION FOR CORRENT L"PBR DESIGNS IS OWLIKBLY, AND ~I IP 
FAILURE PROPAGATION OCCURS AT ALL, IT WILL BE SELF-LIMITING OR 
ITS PROGRESSION WILL BE SLOV, THOS ALLOIING AftPLE TIME FOR 
DETECTIon AND CORRECTlY! ACTIOR IP APPROPRIATE INSTRONENT 
SYSTP."~ ARB PRDVIDED. 

TRE 1974 SPY-CIAlISTS "EErING ON Rl'ACTOR NOIS! 
'rHIE, J. A. 

CONSULTANT, BAllRIHGTOH, ILL. 
AN IHTP.RHATIORAL REETING or SPECIALISTS 01 REACTOR HOISE VAS 
HELD IN RO"~, ITALY, OCT. 21-25, 19711. THEORETICAL AND 
EXPERI"!NTAL PAPERS TREATBD BOTH ZERO POVER ARD POIER REACTORS 
FOP ALL "A,lOR PElCTOR TYPES. SIXTEBlI DIrPERBN'f CATEGORIES OP 
NOISE-ANALYSIS PRACTICAL IPPLICATIONS, MOSTLY IH POVER 
REACTORS, WER! IDENTIFIED I'RO" THE 06 PIPEHS PRESENTED. ABOOT A 
TRIRD or THESE CATEGORIES ARE NEV srWCB TB! LIST INTERWATIONAL 
CONPERENCE ON NOISE VAS HELD IR 1968. 1 DIPTH OP UNDERSTANDING 
01' ZERO POVER NOISE lAS EXHIBITED, AID IN ~ PBV OF THE "ANI 
CATEGORIES OP POVER REACTOR NOISE, ~OOD BIPERlnBWTlL 110 
THEORETICAL UJDERSTANDINGS VERE PROJECTBD. 
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2n~NTIPICATI'lN OP MAN - MA CHIN E SYSTE~ RELIABILIT J IR PROCrSS CO NTROL 
P ~ A P' K P. LE~S 

LOl'GHBOROIJGII U"IH PSITY OP TECHNOLOG Y, ENGLAND 
AIiTHO PIT ArI Vf DI SCOU nSE S ON THE SUBJECT OP H U~AN RELIABILITY IR 
C'lNTr.Ol. S Y ST E~ S ARF. AVAII.ABL E IN J on RNAL S DEVOTED T O 
ER GONOM I CS , CYB ER NETICS, AND II IJ ~AN FACTORS. HOVEVE R, THf 
SU Il.1Ee '!' IS ALSO 01' PR IM E INT ERf. S'!' T) OPERATIONS IN THE ROCL EAR 
I NDU STr y. TH EREFOR E AN OV ERVIEW OP THE SOBJECT OF OPERATOR 
PRI. lABILITY IS PRES ENTED BY BOTH A DIGEST OP A PREVIOOSLY 
rnBL JS II EO PAPE R AN Il AN ADDED SHORT BIBLIOGRAPHY. 

RAOI ONUCLJDE BE HAV IO R DORI"G NOR"AL OPE RATION or LIQOID "ETAL COOLED FAST BR EEDFR PfACTORS II. 
TR ANSPOR'!' 

Erl' MA N, C. A •• ~ nLY, J. L.' REYN)LDS, l. B. 
ONT VRRSITY OP VIRGINIA, CHARLOTTESVIl.LE, VA. 

~HIS I S TH E SECOND PAPT OP A TVO PART ARTICLE ON RAOIONUCLIDE 
" EIIHIOR DUPIN:; NOR~AL OPERATION OP A LIQUID- IIETAI.-COOL~O PAST 
Drp.EDE" RRACTO P [L~ PB~. PART 1, INCLUDED IN jUCLEAR SAP~TY 
16 (1), DT SCUSSED THE PRODUCTION or RADIOACTIVITY. "ART 2 
P ~VI ~W 9 TH R TRANSPOP T OF TH E VARIons RADIONnCLIDES. ALTHOU GH 
nELI AN CE WAS PLACED ON PUBLISHED RESULTS rOR BOTH PARTS, SOftE 
NEW CAI.CULATIONS WER! "ADE WHER E NEEDED. RRSOLTS IERE 
NOF IIALT ZEO TO A 1000-1111 [E) L"FBR AND CO"PARED lIITH VALOES FOR 
LI GIIT 1IATBR REACTO R [LIIR). TillS RfYIEV INCLODES THR TRlRSrOPT 
o r TRI TT"" AND CORRO SION PRODUCTS, TRANSPORT OP PISS ION 
rRO DUC~S PROII PAlLED PDEL, BEHAVIO R OF RlDIOACTIVITY IW SODIUII 
AND COLD TRAPS, AND OPERATION or GASEOUS RADIASTE SYSTERS. 
OP EPATI ~G ElPEPIENCES ARE REVI EWED rOR THE PAST RBACTORS 
paR-JI, FERHI, S EPOP, DOUNREAY, RAPSODIB, AND BR-~. LIRITEO 
DATA ARE GIVEN POR TH~ T"ERIIAL REA CTORS SRB, S8BR, AND HALLAII. 

KINETI CS ~QUATI ON POR LINEAR I'IRST-ORDER NUCLBAR PH ENOIIENA 
SJ(PABL B, K •• rR P- NCH, C •• CHABOT,~ •• mAJOR, A. 
VA RD, II. 

LOWE LL TECHNO LO GI CA L IN STITOT E, LOI1!:LL, "ASS. 
TillS ARTICI.E DESCRIBES A GENBRAL EQUATIOI FOR THE KI NETICS OF 
SErIALLY RELATED QUAHrITIES LINK ED BY LIWEAR FIRST-ORDER 
PRODnCTION AND DEsr RnCTION PHENONENA. THB BQUATION IS 
APPLICABLE TO SYSTEM S OF CONCERN IN NUCLEAR AND RADIOLOGICAL 
S CIENC~S AND HEALTH PHYSICS. SOGGESTED APPLICATION S INCLUDE (1) 
THE SERIAL TRAN SFORII ATIOa or RADIONUCLIDES, (2) THE COLLECTION 
ArID ANALYSIS OP SERIALLY RELATED URBORBE RADIOlCTIVE 
PARTIcnLATES, (3) THE INVENTORY OP aUAITIrIES II rHE CORE OP A 
NUCLEAR REACTOR, SUCII AS FISSION PR)DIlCTS, POISORS, rISSILE 
P.LP.~ENTS, AND TRAWSIIRANIO" ELEIIENTS, (4) IIITERRAL DOSINETRY, 
s nCR AS TH E BU RDEN Of RADIONOCLIDES IN THE VARIOUS SEGnERTS OF 
THE GASTROTNTESTINAL TRACT lRD RESOLTIIG DOSES rOR SINGLE OR 
CONTINnoos nTUES OF PARE~T AS WELL AS DAOGHTER RADIONOCLIDES, 
(5) TH E QUANTITY OP AIRBORNE RADIOACTI'E AEROSOLS GENERATED IW 
A VENTILATED SPACE THROUGH THE DECAf OF PARENT UERT 
RADIOACTIVE GASES, SDCH AS RADON, THOROI, XBNom, A ND KRYPTON, 
AND (6) THP. CALCULATION OP ROOTINE AND lCCIDENTAL RELEASES FROII 
NUCLBAR PLAftTS. 

THE ERDA RADIOLOGICAL ASSISTARCB PRO~RAN 
SnALLEY, W. L 

ENPRGY RESEARCH AND DEV ELOP~BRT ADIIINISTRATIOI, OAK RIDGE, TERN. 
THE ENERGY RESEARCH AND DEVELOP"ENT ADftIIISTRATION [ERDA) 
RADIOLOGICAL ASSISTANC E PROGRAII PROVIDES lDYICE AWD ASSISTAICE 
AT THE SCENE OF A RADIOLOGICAL INCIDEWT VHEN BRDA BELIEVES TH1T 
SUCH ArTION IS NECESSARY OR OJ RBQUBST rROII OTHIR AGBNCIES OR 
INDIVIDnALS. THIS ARTICLE DISCOSSBS THE TYPES or ASSISTANCE 
AVAILABLB AND "BANS or OBTAI RING THAT ASSISTANCI AND PROVIDBS 
STATISTICS SIl""ARIZING THE EXPERIENCE 11TH THE PROGRA" ALOWG 
VITH GDIDELIIIES FOR HANDLIIG RADIOLOGIClL BmERGEIICIES. 

STEAII GEN~RATOR rOBE PAILURES - VORLD EIPIRIEMCE IW lATER COOLED BOCLEAR POWER REACTORS DORIIG 1912 
STEVENS-GnILLB, P. D. 

lTOIIIC ENP.RGY OF CARADA LIIITBD, CRALK RIYIR, CANADA 
DURING 1912, APPROIIIIATELY oaB IN THREI OPERATIWG RElCTORS VITH 
STEAII GENERATORS INCURRED TOBE PAILORBS, PREDONIIIANTL' NEAR THE 
TUBB SHEET AWD IN THE BEND REGIoa. VARIOUS PORIIS or CORROSIOW 
WERE THE lOST FRBQUENT CAOSB OP PAILORE. EDDY-CIlRREKT 
INSPECTION VAS THE PREFERRED "ETHOD POR LOCATING A.O 
INVESTIGATING THE CAOSE or FAILURE. EITZ.SIYE OSE WAS nADE or 
BOTH IIP.CHAHICAL ARD EXPLOSIVE PLOGS POB RIPAIR. AS A CLASS, 
STEA" GE"ERATORS 11TH "OWBL 400 TOBES OlD TOI LOIIST PAILnRE 
RATES, AND THOSE VITH I.CORIL 600 TUBBS BAD THE HIGBIST. 

TBE AHSI-NS~B NOCLEAR STANDlRDS PROGRl" 
SAVOLAIIRN, A ••• 

AnERICAN BATIO.AL STABDARDS INSTITUTE, IBW rORK, w.r. 
THE AIIRRICAN NATIONAL STANDARDS I.STITOTE [l.SI)-WOCLIAR 
STANDARDS IIElSORE!!ERT BOARD [NS"B) IUCLElR ST1IIDJlRDS PROGRAII 
RAS, SINCE ITS INFARCY, PROCEBDID OR 1 B1SB or LONG URII PUIS 
AID BROAD GOALS BEYOND T80SB or THE IIDIYIDOAL STANDARDS 
PROJECTS ONDERfAIIEN. THE EFPORT II TO! DBYBLOPIIBNf or IDCLE1R 
STAIDARDS HAS FOCOSED OW "AI' OBJICJI'ES, IICLUDIWG, (1) THZ 
EIPEDITIOOS DEVELOP"E.T OF BIGH QOALITY STlIDARDS IW lREAS or 
NEED, (2) "AXIIIOII COORDIR.TIOW or THE PIOGlll TO PRO"OTE • 
DISCIPLINED IIGIIEERIWG APPROlCH TO DESIGI liD COISTBUCTIOW or 
NnCLEAR rACILITIBS, TO IISORI ADEQUATI liD SlPE PLAWTS, AID TO 
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-PRonOE OTTLITY ~ND S~I'ETI IN THE USE or RADIOACTIVE 
"ATFRIALS, P) PAPTICIPATION IN TH~ PROGU" Bf THOS! IIHO UTLL 
OLTI"A'l'ELT OSE THY. STANDAROS, (4) RELIBr OF YOLUNTP!n 
PROFESSIONALS pro" AD"INISTRATIYE BURDENS TR~T DO NOT OTILT?E 
THEIR ~I"E EFFECTIYELY, (5) INCREASED PARTICIPATION BI 
PROF~SSIOIIAL STANDArDS WRITING ORGA~IZATIOKS. THE INFOR"A"IONAL 
TOOLS ARE 1I0V III PLACE TO ASSIST STAKDARDS WRITING GROOPS IN 
ORGANI~INr. AIID CO"PLETING THEIR TAS~S, TO PROVIOE STAIIDARDS 
MANAGP"P~T GROOPS WITH A BASIS POR EVALUArIKG rRO~FESS, ANO TO 
AID PROGRAM PLANNERS IN ASSURING ACHIEYEMENT OF TH"IB GOALS 
WITR A ~INI~UM OP nVEPLAP AND DOPLICATION. AS OF JANOARI 1975, 
APPROXI~ATP.LI 1~OO STANDARDS HAD BEEN IDENTIFIED AS HAYINn 
NUCLEAR APPLICATION, AND THERF. VERR 551 ACTIVE PROJECT3 nNOER 
TnE COGNI~ANCE or NSHB. 

THE NEW l'EDERAI, MATER POLLUTIOII CONTROL ACT AND ITS I"PACT ON NOCLEAR POVER PLUTS PARr II. THE EPPECT 
or l'WPCA ON NRC LTC"USING JORISDICTION AID PROCEDORES 

DAVIS, .1. P. 
CONSOLIDA·ED EnISO~ CO~PANY OP NP.W 10R~, INC., 11.1. 

PART IT 01' THIS ARTICLE COVERS THE INTEBRELATIOKSHIP OP TPR 
II.S. E~VIRONftEN"AL PROTI'.CTIOH AGENCI (EPl) UD TH! 0.5. N"CLEAR 
REGnI.nORt COftllISSION INRC) BNVIRON~E"TlL RUIEIS nNDER THP. 
PEDERAL WATER POLLUTIOR CONTROL ACT (rlPCA) AND OTHRR STATUTES. 
THE SCOPE OP EPA'S AOTRORITY TO ~EGnLAT! RADIOACTIVE "ATEFTALS 
DISCnARGE UNDER FWPCA AND THE IftPACT ON nc RBr.OUTION IINDBR 
THE ATOIIIC EMERGY ACT ARE DISCnSSp.D, AND THB 'EPFECT OF l'RPCA 011 
NRC BNVIRON"ENTAL JURISDICTION UNDBR "EPA IS CONSIOER!D. IN 
ADDITION, THE PPOBLE"S IM'OLYEO IN POSSIBLB OVERLAPPING AGENCY 
JURTSDICTIONS AND TAB BPA-AEC IIE"ORAIDl or UNDERStANDING ARI'. 
ANALYZ~D. THIS APTICLE ALSO BRIEPLY SUII"ARIZES BVENTS THAT HAVE 
OCCURRED SINCE THE PUBLICATION 01' PART I. FINALLY, THE 
PROSI'P.CTS I'OR A WOPKABLE DISCHARGE PER!!IT SISTE" UNDEB 'l'HE 
PWPCA ARE DISCDSSEn. 

CSNI "EETING ON PUEL - COOLlNT INTERACTIONS 
PAOSKE, fl. L 

ARGOIINE NATIONAL LABORATORY, ARGONNE, ILL. 
TillS ARTTCLE IS A DRIBP BEVIEW 01' THE SECOND SPECIALIST IIEET! KG 
ON FnEL-COOLAN! INToRACTIONS 1M PAST RBACTOBS. rHE !lEETING, 
SPONSORED BY THB COIIIIITT!E ON THE SArETI 01' NOCLEAR 
INSTALLATIONS ICS"I), VAS HELD IN ISPR1, ITlLI, NOY. 21-23, 
1Q"3. EXPBRIIIENTAL DATA, PRESENTED AT THE IIBETING INCLUDEn TESTS 
11TH BOTH SI!!ULANTS AND LIQOID ftBTAL-COOLED PAST BREBDER 
REACTOR (L!lPBR) IIATERULS. IN THE LAUBR CATEGORY, OVI'.R 100 
INTERACTION TESTS WRRS DISCOSSBD, INCLODIKG APPROII"ATELI 30 
PROTOTYPTC TNRBACTOR TESTS. ALL THE TESTS INVOL'IKG LIIFnR 
~ATElIHLS RP-SOLTBD IN VERY IIILD INTERACTIONS, EXCEPT FOR A fBV 
CASES WRERE S!!ALL QUANTITII!S OF LIQUID SODIDM WERE INJECTED 
INTO HOLTEN ORANI"" DIOXIDE (LABORATORY TESTS). THE ENERGETIC 
INTERACTIONS VERE GENERALLY EXPLAINED BY BRTIlAPftEftT AND 
OVERHBATINr. OP TRE LIQnID SODIOH, ALTROOGH SIGNIPICANT 
DII'l'ER P-NCES IN n ETAILS 01' THE PROPOS ED RECHA NISRS EXISTED. 
SEVERAL VARIATIORS OP THE ORIGINAL CRO-PADILLA ACCIDENT 
ANALYSIS !lODEL 01' PUEL-COOLANT INT>'RACTIOR IERE ALSO PRES!~TBD. 

HOWEVRR, LACK OP ONDERSTARDING OF PRAGBENTATIOII, RIXING, AND 
HEAT T~A"SP1!R PROCESSES BAS PREYENTED SOBSTANTIAL I!!PROVE"UT 
OP TRE HODEL AS ORIGINALLY PROPOSED. IPUEL-COOLUT IITERACTIONS 
REPERRP.~ TO III THIS ARTICLB ARB PHISICAL, lOT CBE"ICAL., 

A IIETHOD 01' CALCULATING TORBINE "ISSILE STRIKB AND DA'AGE PROBABILITIBS 
SWAN, S. W •• IIEL1!IS, ". 

BECHTEL POlER CORPORATION, SAN rRANCISCO, CALIF. 
THE SI"PLE INEXPENSIVB COftPOTER COD! DESCRIBBD IS OSED I'OR 
CALCULATING THE PROBABILITY OF TOR BIKE ftISSILB DARAGB TO 
SYSTE"S REQOIRED POP SAI'E SROTDOWN or A NDCLEAR PLANT 
POLLOIING A STRUCTURAL I'ULORE IN THE TURBU! GENERATOR SISTER. 
THE CODE CALCULATES THE PROBABILITY THAT A TORBIKE RISSILE WILL 
STRI~B TRE CONCRETE STROCTORB SORBODIDING A PLAIT SISTB!! AND 
THE PROBABILITY OP DAHAG! TO THE SISTER. BIA"PL! CALCULATIORS 
ARE PPESBNTED TO ILLOSTRATB THE YARI~TION IN THE CALCULATSD 
PROBABILITIBS POR DIFFERBNT PLAIT ARRlNGEBBRTS 1110 DIrl'!RBNT 
TARGET VA LL THIC~II"SSES. 

SEIISITIYJTI 01' POPTABLE BETA-GAR"A SORVEY USTROIIEIITS 
SO""ERS, J. P. 

IDAHO NATIOUL UGI"EERING LABORATORY, ID1HO PALLS, IDAHO 
DEVELOP"ENT 01' A NEW GEIIRATION 01' PORTABLB RAOIATIOft SOR'!I 
I"STRU"1!KTS AND APPLIC1TION OP TBE 'AS LOI AS PR1CTICABLP!' 
(AtAP) PHILOSOPHY HAVB PRlSnT!D A PROBLE!! OP COIIPLIANC! RITH 
GUIDES I'OR R1DIOACTIVE COHTAftINATIOK CONTROL. ISOLATBD, 
LOV-LEVEL, DISCPBT! PARTICLB BETA-GAR!!A COITA"IIATION IS BEING 
DETECTBD VITH THE N~W INSTROIIP.NTS. TO DETEBRIftB THE LIftITS OP 
PRACTICABILITY RBQUIRES, IX TURN, THE D!TBBIIIIATION 01' TBE 
LI"ITS OF DETECTION OP TBESB SORPAC! COHT1"IIANTS. THB DATA lND 
CALCOLATIONS INCLODBD IN THIS ARTICLI UDICATE THB SOORCE 
DETECTION PREQUEWCIP.S TH1T CAN BB EXPBCTBD OSIftG THE RBV 
GENERATION or SURVEY INSTRORBNTS. THB lUTHOR COICLODBS TH~T, II 
LOV POPOLATIOK GROOPS 01' DISCRETE PARTICLES, ABOOT 5000 DIS/"Ift 
OF BETA ACTIYIn PER PARTICLE IS THE IIHUU!! LlnL 01' lCTUIT! 
PER PARTICLB IHICB IS APPLIC1BLE POR COK'ID!NT CO!!PLIANCB WITH 
SORPACE COHTlftINATION CONTROL GOIDES. LOIER CONTROL LE'!LS ARE 
POSSIBLE WITH ADDITIOKAL DEVELOPIIEIIT OF IISTROftlWTS OR TBROOGB 
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HIGH COST CHANGvS IN RADIATION SDRYRY AND CONTAftINATION-CONTROl. 
~ETHODS. AODITI09Al ANALYSES APE REQDIRED FOR ASSESSftENT Of TRE 
HAZARD CAUSeD BY VIDElY DISPERSED DISCRETB PARTICLE 
CnNTA"INANTS. 

APPLICATION OF EYAPORATION TO THf. TDEATftENT OF lIQUIDS IN Tnp. NDCLEAD INDUSTRY 
GnOBEE, H. II •• ~IBBEY, A. H. 

HOLIFIELD NATIOUl LABORATORY, OAK RIDGE, TERN. 
A SIIRVFT Of EVAPORATION AS APPLIED TO RADIOACTIVE-USTE 
SOLUTIONS SHOWEn THAT SYSTE" DECONTAftINATION FACTURS (DFSI OP 
10(31 TO 10(41 CAN BE EXPECTED pop NONYOlATILP. RADIOACTIVE 
CONTA"INANTS TREATf.D IN SINGLE STAGE E'APORATORS. THB DP'S POR 
IODINE CAN ~E RXPECTED TO BB A FACTOR OF 10 TO 100 LOWER THAN 
THOS" P'~DECTRD POR NONVOLATILE SPECIES ONO~R ALUlINE, BnT NOT 
OXIDIZING OR ACIDIC, CONDITIONS. TRE DP IS REDnCBD BT A PACfOR 
OF ABonT 10 If ORGANIC ftATE8IAlS ARE ftIXED WITH AQQEOOS WASTBS. 
TIfESf. VALUES CONSIDER THAT THF EVAPORATOR IS WBlL DESIGNED, 
ADEQIIAT~lY SIZED, AND OPERATBD WITH REASONABl~ S~Il.l. 

PROBLE"S IN NUCLEAR AIR CLEANING SYSfE"S 
"OElT.ER, D. V. 

HAPVAPn UNIVPRSITY, BOSTON, ftASS. 
THIS ARTICLE IS A PEVIEW OF PUBLISHED RP.PDRfS OP FAILURES IJ 
AIR CLEANING AND UROORNB WASTE "ANAGEftENf SYSTEftS AT NUCLEAR 
INSTALLATIONS PROft 1966 TO 1974. THE REflEW INDICATBS INSTANCES 
OF DISRUPTION OF HOBlE GAS ADSORPTION SYSTEftS DOE TO HYDROGEN 
EYPLOSIONS, DECREASED PERFORftANCI! OP PARTICULATE FILTERS DUE '1'0 
TPR PPESENCE OF CONTAftINABTS OR THE PAILURE OF SBAlS, DAftPERS, 
AND VALV~S, AND IftPROPER EVALUATION OF THE EFPICIERCY OF AIR 
CT.EANING SYSTEftS DOE TO SAftPlING AND OTHER PROCEDURAL ERRORS. 
ALTHOUGH A PORTION OF THE REPORTED FAILORBS CAN BE ATTRIBOTED 
TO ftAR"FACTURING AND DESIGN DE-ECfS, A ftAJOR SHARE (ABOIlT 65 
PERCENTI APPBARS TO BB DUE TO ERRORS BY THOSE RftSPONSIBLE FOR 
TUR OPP'RATIOB AND ftAINTRIIANCE OP AIR CLEANING EQUIP!ENT. 

REACTOR OPBRATOR fRUNING PROGRA~S UTIlIZUG 1I0CL!AR POIER PlUT SIftOLATORS 
COLLINS, P. F. 

U.s. ATOftTC ENERGY CO"~ISSION, WASHINGTON, D.C. 
TilE rmCLEAR REGULATORY COft"ISSIOR (NRCI REQUIRES THAT ALL 
OPERATORS OF THE CONTROLS OF NUCLEAR FACILITIES BE lICBnSED. 
APPLICANTS FOR lICE~SES "OST PASS WRlfTEN EIl"InATIORS AND 
OPERATTNG TESTS ADftIHISTBBED BT NRC. SoftE INDIVIDDhLS 80ST BE 
ErA~INED PRIOR TO INITIAL CRITICALITY AT 1 FACILITI, WHEREAS 
OTHERS ftllST HAVI! HAD EXTENSIVE ACTUAL OPBRATIKG EXPERIENCE AT 
COftPARABlE REACTOR TO SIT FOR THESB EXAMINATIons. OPERATING 
EXPERIENCE ftAY BE OBTAINED THROOGH APPROVED TRAINING PROGRAftS 
THAT UTILIZE NOCLEAR POIER PLANT SIftDlATORS. SINCE 1969, ~RC'S 
PREDEC~SSOR, THE OSA!C, HAS ACCEptED FOOR SUCH TRAINUG 
PROGRAKS THAT ARE ADKINISTERED BY THE 'ENDORS OF NUCLEIR POWER 
PLANT SfSTEftS. THB PBOGRlftS CONSIST OF (11 IDCLBAR fONDAftBRTALS 
COURSES, PI RES EARCR-REACTOR OPEBATION, (31 LECTORES ON 
NnCLEAR POWER-PLANT DESIGN, (41 08SERHTION AT OPERlTIMG 
NUCLEAR POIER PLANTS, AND (51 SIftOlATOR OPERATIONS. INDIJIDOALS 
SEE~ING LIC~NSES AFTER PLAITS BECOftB OPERATIONAL ftUST 
DEftONSTRATE THEIR PROFICIBRCY AT RBACfOR CONTROLS DUBIIG 
E7AftINATIDNS. IN 1971, THE USAEC APPRO'ED THE USE OF SIIIOLA'I'OIS 
IN TRArNING PBOGRA!S AND DURING THB EIARIIATIONS. 'I'HBSB 
PRoGRAKS ARE lIftITED TO PERSONNEL FRO! rlCILITIES HAJING 
CONTROL ROOftS WHICH ARE CLOSELY PARAllBL '1'0 THAT OF THB 
SIftnLATOR. THE NRC ALSO REQUIRES lICENSED IIDI'IDOALS TO 
PARTICIPATE 1M REQUALIFICATIO" PRDGRAftS THAT REQOIRE LICENSEBS 
TO ftANIPtlLAT! REACTOP COIITROlS THROnGH A SPECIrIED BOftBER or 
EVOLtiTTONS DORING THEIR LIC!IISE TENURES. Ir THE SI~OLA'I'OR'S 
OPERATaG CHARACTERISTICS AND CONTROL ROOII ABE SIftILAR TO TOOS! 
OF THE FACILITY IN'OLYED, ftlNIPOLATIoB or SIftOLATOR COBTROLS IS 
PERftITTED SO THAT THE NORBER OF PLAIT EfOLOTIONS SOLELY FOR 
REQOALIPICATION CAN BE ftINInIZED. FINAL EJALUATIoR or TRB 
ftBRITS OF 'ISING SIKOLATORS RATHER THU OPERlTIlIG PLARTS IS 
BASED ON THE ~NOllEDGE AID UNDER Sf ANDING EIRIBITED BY TRAIIE!S 
DURING THE ADIIINISTRATIOI OF EXAftIRAfIONS. fHE IRC EXAnINPRS 
RAVE FOtlND THAT INDIVIDOALS TRAIIIBD USING SIIiULIToBS HAVB I 
BETTER DWDERSTANDING or PLANT BESPOISES TO TRANSIENf CONDITIons 
AND ABNOlftAL SITUATIONS liD ALSO ARE HoRE CORFID!nT IN 
ANSRERIRG QUESTIONS THAT REQUIRB PREDICTION or PllIT BESPoJS!S 
TO POSTULATBD SITUATIONS. ALSO, SIROL1TOBS ABE EXTREftElY 
EFFECTIVE FOR EXAnlnING liD EVALUATING IIDI'ID01LS. THE NRC 
BElIE'ES THAT SIIiOLATORS, USED IN COIJONCTION IIfH 
CORPRIHENSI'! TRAINING PROGRAIIS, IRE EFPECTI'E TRAINIIG DE'ICES 
AND IIITEftDS TO EIICOORAG! TH!IB OSE II FUTDRE TRlINIftG PROGRAIIS. 

N"CLEAR LIABILITY INSURANCE - A RESDn OF R!CUT YEARS 
IIARRonE, J. 

NUCLEAR EIERGI LIABILITY-PIOPEITI IISURlNCE lSSOCIlTION, 
FAR"INGTON, CONN. 

THE N"CLBA R LIABILITY IftSOItlNCE POOLS BUE STE1DILt IICR!ASED 
NUCLEAR lIABILITY IISDRAICE lflILABLE TO THE NUCLEAR IRDOSTRt 
TO ITS PRESElf 1125 "IlLIOn, .HICH IS RORE TR11 DOOBLE THE $60 
"ILLION FIRST PRo'IDED II 1957. TOE INSOlllCR POOLS ALSO 
PRonDE AN ADDITIONAL S175 IIILLIO. OF ALL-IIS~ PROPERTY 
INSDIIINCE TO PROTECT AGAIIST LOSS or PROPERTY AT A IUCLUB 
FACILITY, POI 1 TOTAL OF S300 RILLIOI. THIS 111001'1' or LUIIILIT! 
'NO PROPERTY IISDRANCE "lIL1BLE POI IOCLB1I BIS~S EICEEDS TIE 
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COVERAGE THF INSORANCE INDnSTRY HAS AT RISK AN1WHERF OW A 
SINGLY. ONIT OF FISK, Tnos ATTESTTNG TO THE CONrIDBRCB IR 
~rrCLEA" SA P'P'TY. TIfE EXTRAORDINARY SA FETY ACIf IEVED ARD RlCOPDBD 
aT TIIP. LO~ S EXPF.RIBHCE OP THE NOCL BAR POOLS IS DESCRIDEn. THE 
INSURA'/CF. POOLS HAVP PROPOSED A CHANGO. II THE PRICE-ANDER~OR 
ACT WHTCH WOULD PROVIDE SUDSTANTIAL ADDITIONAL SU" S or NUCLEAR 
LIABILITY INsnFANCp. TO PROTECT THE POBLIC lRD WHICH IS LIKP.LY 
TC' BE THE SOBJECT OF EIA"INATION BY CORGRBSS DORING 197~. THB 
PPOPOSAL, IF I"PLE~ENTED, VILL GRADnALLY IRCREASE THE 
PROTECTION APFORDED TO TnE POBLIC AND 'IRTOALLY BLI"IRATP. THE 
ROLE OP GOiERN"ENT I NDE"RITT. 

A" F.RICAN PHYSICAL SOCIETY'S STUDY OF LIGHT VATRR RBACTOR SAPlTY 
(EDITons NOTE - IN AUGUST 197U THF U.s. ATO"IC ENP.PGY 
CO""ISSION R!:LP.A~EfI FOR REVIEW AND CO~"ENT A DRAFT or 
WASH-lUDO, 'REACTOP SAFETY STODY-AN ASSESSIIENT OF ACCIDENT 
OISKS TN u.s. COftll8RCIAL NnCLEAR POYER PLA~TS.' SEE N/)CLEAII 
SAP'ETt, VOl .• 15, NO.6, PAGES 673-675 FOR A DRIEP 5U"ftAPT OP 
TnAT REPOPT. THAT STUDY BY THP. AP.C IS THE nOST COftPREHER~rvP. or 
ITS KIND lIiFS UNDERTAKER AND HAS SINCE BEER EXTENSIVELT 
REVIEWED BY IIANY INTERESTED PARTIES, T~EIR COftftERrS ARE 
AVAILABLE AT THE NPC PIIDLIC DOC"ftENT ROOft. CONCURRENT nTn THE 
ARC REACTOR SAFETY STUDT, TRE AftERICA" PHTSTCAL SOCIETT (APS) 
DRCIDEO TO SPONSOS A STUDT OP REACT:lR SAFETY BPCAIJSP IT liAS U 
IIIPORTANT AND CONTROVERSIAL SUBJECT WITH SUBSTANTIAL SCIBNTIFIC 
AND TECHNOLOGICAL COKTENT. TOWARD THAT E~D THE APS STUDY WAS 
SUPPORTED 8Y TRE NATIONAL SCIENCE PDO'DATION AND THE AEC. THE 
APS STUDY VAS UNDERTAKEN IN 1974-1975 BY A STODY 3ROUP 
CONSJSTING or 12 PART-TJ"E PARTICIPARTS WITH VARIOUS LEVELS 
OP PRIOR RIPERIPNCE IN THE REACTOR P'IBLD. ITS PORPOSE YAS TO 
/lAKE A QOA NTITATIVE ESTIftATE OP THE LIKELIHOOD OP ACCID!NT 
CONSE()IIEIICES OF A GIVEN SEYERITY. ALTHOOGH TilE APS STUDY GMOP 
DID NOT UNDli'RTAKE TO REVIEW THB AEC RRACTOR SAFETY STUDT, THERE 
IS ""CII COft"ON G ROUN D BETW EEN THE TVO, UD THP. AEC STODY IS 
ftPoNTIONED PREQURNTLY IN THE APS REPORT. THB DRArT OF THP. APS 
REPORT, ENTITLED 'PRPORT TO THE AMERICAN PHYSICAL SOCIETY BT 
TilE STIJDY GROUP ON LIGHT WATER-REACTOR SAI'ETT,' WAS RELEASED IN 
APRIL lq7~, AND THE FI"AL VERSION YILL BE PUBLISHED 1M THE 
PRVIEWS OP ~ODERN PIIYSICS. BrCAOS! ~r TH!! I'PORTAHCF OF TnI' 
SUBJECT AND BECAOSE 01' TnE TECHNICAL COftPBTENC!! AND OBJECTIVITY 
OF THP APS STUDY GPOOP, THE EDITORS OF NOCLEAR SAFETY ARB HERE 
REPRINTIN~ THE FIRST CHAPTER, 'SUnllARY OF CONCLUSIONS AIID IIAJOR 
PECO""EKDATIONS,, OP THF DRAPT OF THE APS REPOPT.) 

POTENTIAL BFFECTS A NO CONSEQOENCES OF POSTULATED HEOTRonc ACCIDENTS IN HTGRS 
TOBIAS, ~. 

HOLIFIP.LD NATIONAL LABORATORY, OAK RIDGE. r!!"N. 
STUDIES OF POSTOLATED NEOTRONIC EVENTS or IIAJDR CORCERN IN 
HIGH TEftPERATURB GAS COOLED RFACTORS (RTGRS) ARE REVIEWED. TH! 
LTTERATORB COVERED INCLUDES LICENSING RBVIEWS, SAFETY ANALYSIS 
RBPORT~, AND TOPICAL REPORTS PREPARED DURING THE DBSIGN AND 
DEVB1.0PftENT OF THE ft AJDR REACTORS or Ta! GEN ERAL lTOftIC 
COftPANY. INCIDENTS CONSIDERED ARE LOSS OF FISSION PRODUCTS, 
CORE COftPRESSION DOE TO EARTHQOAKE, rOEL nSERTIOH DURUG 
RP.LOADTNG, AND STEAR INTRODOCTION INTO rHE CORE, ALL OF IHICH 
ARE JUDGED TO BE OF LESS IIIPORTAMCE THAN THE WITHDRAWAL or A 
SINGLE ROD PAIR. INCIDENTS SOCH AS ~OLTIPLB ROD IITHDR1WAL OR 
ROD EJBCTION HAVE BEEN DISIIISSED AS PHYSICALLY IftPOSSIBL!. 
A'/ALTSES OF REACTIVITT CHAftGPS POLLOWIIG A LOSS OF COOLUT 
ACCIDENT I MDICATE TIIAT HTGRS WILL RllftlIJ SUBCRIUCAL. OTHER 
ITEftS THAr COIrINOE TO RF.CEHE ATTENTION ARE THE REACTHI"Y 
CONSEQUENCBS OF CORE snpPORT COLLAPSE RESOLTING FROII WEAKENING 
BY SElSftIC EVRNTS OP STBAII CORROSIOM. THl! PHYSICS CALCOLATIOMS 
HAVE BEBN B1TBNSIiELY COIIPARED VITH EIPBRIRENTAL RESULTS IN 
CRITICAL FACILITIES AND OPERATING REACTORS. DESIGNERS HA'P. 
CIlSTOftARILY DEALT WITH DIP'rERBNCl!S BErln! OBSElIVATION UD 
CALCULATION BY US! OP PESSI"ISTIC ASSORPTIOIIS UD BT COHTUOAL 
ATTEIIPTS TO IIIPROVP. THBORETICAL APPROICR!!S. INDEPBNDBNT 
CHEC~I"G IS CORPENTLY SPONSORED BY rHE BIlCLEAR RBGOLATORY 
CO"ftIS5ION'S OPPICE OP NUCLBAR REGOLlTORY RESBARCH. 

IEEE NDCLEAR P01l1'!R SYSTEIIS SYNPOSIUII 
HAGEN, E. W. 

HOLIFIELD RATIONAL LABORATORY, OAK RIDGE, TEIIM. 
THIS ARTICLB REVIBWS THE NUCLBAR SAFET! RELATBD PORTIOIS Df TH! 
6TH IEEE NIICLEAR POWER SYSTEIIS SYftP()SIIJ~ H!!LD IN USHIIGTOM, 
D.C., DEC. 11-13. lq74. THE IIEBTIIG, HELD CONCORRftNTLY WITH THB 
21ST NnCLBAR SCIBNCE SYftPOSIOII AND THB 14TH SCIMTILL1TIDN AND 
SE"ICONDIICTOR COONTER StRPOSIOII, WAS SPOISOR!D Br THE INSTITOT!! 
OP ELECTRICAL AND ELECTROIIICS EIGUEBRS (IEEE) no THl! u.s. 
ATOIIIC BNERG! COIIIIISSION. IT lAS TBB LATEST IN A S!RIBS OP 
ftEEfINGS DESIGRED SPPCIPICALLY fOR ELRCTRICAL BWGIIIEBBS wno lR!! 
IN'OLVP.D WITH NUCLEAR POIER GENERATION. SB'ERAL SBSSIONS IER!! 
DUOTED TO OPDATUG INPORUTION ON STUDARDS, STARTOP AND 
OPBBlTIIIG EIPBRIENCI!S, AID INSTBOURTA!'IOII DEVELOP"BRT. 

MUCLEAR SAFETY DESIGN OF THE CLIICR RI'!R BREED!R REICTOR PLANT 
GRAHAII, J. 

WESTINGHOOSB ELECTRIC CORPORATION, PI!TSBUBGH, PA. 
THIS ARTICLE REVIBWS THE DESIGN PHILOSOPH! ARD SAFETY PEATURBS 
OF THE 975-III(T) CLINCH RIVER BREBDBR REACTOR (CRBRI, A SODIOII 
COOLED DEIIOISTRATION RBICTOR TO BE BIJILT NBAR OIK BIDGB. TERII. 
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T~R OY~~ALL SAPBTY O' TRE PLANT IS BAS~D ON TRFE~ LEYELS OP 
PROTIC-IO" (1) PELTAnLE OPERATION TRROUGH INTRINSIC FEA~qPE5 P' 
'J'HP Df<;IG'/, (2) PROTPCTION PROVInEO A':UNST AHTICIPATED rAULTS 
~Nn IINtIK~LY fY'NT~, AND (~ PPOYISION POR EITPE"ELY qNLr~PLY 
PVEWI'S. THF PFI~CIPAL PeATURPS 0' EACH 0' THP.SR TH~EE SAFf ... Y 
~ESIGN LEYPLS ARE DTscnSSED. I~ ADqITION, WORK IS CONTI""IN' ON 
A PAPALLFL DESIGN APPROACR THAT TP!ATS A CORE nISROPTIV. 
ACCIDENT AS A DESTGN BASIS. 

SOLID PAnrOACTIVE WASTP PPACTICP.S AT ~UCLEA" POWER PLANTS 
KTB~RY, '. '1 •• GOD!lE', H. W. 

~OLIPIRLn NATIONAL LABO~ATORY, OAK RIQGR, T~Nft. 
TIllS RP.VTPV OP SOLIn RADIOACTIVE WASTE PRACTICPS A- NOCLF.Afl 
DOVEP nLA~TS THROUGII 1972 SHOWS THAT BOILIlIG WATP.R REACTOnS 
(nVR~ CII~ULATrVELY GENERATED OVER TWICE AS "UCH WASTE AS 
ppPSSnRIzp.D-WATEP ~'ACTOBS (PVPS) (J.3 I 10(5) is. 1.4 X 10(5) 
CIIDIC FT) AND PPODnCEO ABOOT TilE SA~E CU"UUTIVB THE8KAL OIlTPnT 
(2.2 X 10(R) VS. 2.~ x lOlA) "WH(T)). TIIB CU"OUTIVE "NOReATED 
COllTRNTS Of THESE WASTES VERE 6.7 X 10 (1) AND 7. 7 ~ 10 (1) CI 
I'on IIvns AND PNRS, RI!SPECTIVELY. GENRRALLY, PWPS I~c"ORP('InA-ED 
ALL VE'" PROCESS USTES BICEPT SPENT BRAD RES INS IN CEKENT, 
"HB~EAS SI'VI'RAL DWPS TENDED TO DEW_TRR SLUDG~S AND PESINS AND 
TO SORO EVAPORATOR CONCEBTRATES ON RIGH SURFACE APP.A ~ATIIPULS 

MITIIO"'" BINDER fOR SHIP"!NT AND 9URIAL. A RP.CENT T~END I'OR RVRS 
IS TO TNC"ORPORATE WASTY. IN SOLID "A7PICES. 

THP ENVIRON~rNTAL I"PACT IOOINB-129 RELRASRD BY A NUCLRAR rUFL PEPROCI!S~IMG PLANT 
PALKS, .1. K. + YELURI, V. R •• BOONE, P. W. 

ALl.IP'I\-GEN~RA L NUCL .AR SERVICES, DARN WELL, S. C. 
TII~ ENVIRON"ENTAL I"'ACT OF IonI,p-129 RELEASED BY TUE ALLII'D 
GENPRn NUCLEAR SERVICP.S - BARNWELL NUCLEAR FnEL PLANT (RNI'P) 
IS ASSESS~D. ON THP. BASIS OP PRESP.Nf ~~ONLEDGE, I~ IS EXPECTeD 
T~AT -HE PREDI:TED RELEASED PRO" THB PLANT NILY. NOT RAISE Tnl! 
CONc"BNTRA~TON 01' IODINE-129 TO LBV~LS THAT WOULD BE HAZARDOUS 
'1'0 "AN OR THE fNVII'ON"ENT. TRIS ARTICLE SqK'APIZP.S THE ANALTSES 
ASSPCY'''"ED VITI! THP. REI.EASE OP IODINE-129 TO TII£ EMVIROllnEn, 
I1ICLUDI~G THE PPESE!lTLY E5TI"ATED BH'P RELEASES AIID 
CALCULATION~ OP RESU1.TTNG DOSP. TO 'AN USIRG Tnl! STATE OP TnE 
ART nOSE KOOELS. TUYFOTD Df)SES APE CALCULATED BY THE SPI'CII'IC 
Ac"TIVI~Y KonEL AND T~£ CRITICAL PATHWAY ,OD£L. THE DEGREE 01' 
CONSERVATIVENESS INVPLVED IN THE SPECIFIC ACTIVITY KODI!L WRICN 
KA~ES IT UNACCEPTABLE AS A REAl.ISTIC ~ODEL IS DISCOSSED, A"D 
THR CRITICAL 'AT~WAY 'ODEL IS BRIEFLY ASSESSP.D. THTROID DOSES 
r~R AnULTS AND IRPAN"'S DUE TO INHALATION AND I"GESTION ARE 
PRESEN'I'ED. POR A1I AIR CORCENTPATION OP 3.6 I 10(-5) PCI/"(l) OF 
100111'-129, RESU1.TING PRO" A RELEASE AT THE RATI! OF 1.5 X 
10 (-q) CI/SEC, THE INPANT AND THE ADOLT THYFOID nOSES DOE TO 
INGESTIO~ VIA "ILK AR". CALCULATEO BY THE CRITICAL PATHWAY 
~ODRL TO BR O.2U AND 0.12 "REn/YEAR, RESPECrIVELY. THE ADULT 
TIIYPOrD DOSR DUF TO INt;E5TION OF I.EAPT VEGETABLES IS POOND TO 
B. O.Oq ~RP."/YEAR. TilE UHALATION AID WHOLE BODY DOSES ARE 
OPDERS 0' "AG~ITOD~ SKALLER. 

ST~A" GENERATOR TUBE PAILURES - NORLD EXPERIENCE IN WATER COOLED KUCLP.AR POVP.R REA:rORS IN 1973 
STFVENS-GOILLP., P. D. • RARE, K. G. 

ATO,IC EN~RGT OF CARADA LI"ITED, CBAL~ RIYER, ONTARIO 
TlIIS ARTTCLr SU""ARIZES STEA" GENERATOR TUBE FAILURES IN VATER 
COOLED RFACTORS pop 1973. FAILUR!S OCCURRED 1ft 11 OF 49 
RrAeTORS, "AINL! DUE TO CORROSION ANn 'IBRATION. TnE TWO "OST 
I~PORTAnT VARIABLES IN PREVERTING 1ftESE PAILURES APPRAR TO BE 
SEC"OHDARY WATER CHEnISTRY AND DESIGN. 

OCCUPATIONAL RADIATION EXPOSORE AT NUCLEAR POWER PLANTS 
N!!CLEAR SAFETY STAPf 

OAK PIDG~ NATIONAL LABORATOPY, OA~ RIDGE, TENN. 
T"IS ARTICLE sun KARl ZES TRE RESULTS OF AN INVESTIGATION 0" 
OCCUPATIONAL RADIATION EXPOSURES AT NUCLEAR POWER PLANTS 
CAPRIEn OUT BY SAl SERVICES FOR THE ATO"IC INDIJSTRIAL FORU". 
OCCOPA'I'IONAL RADIlTION EXPOSURES AMD THEIR SOORCES WERE 
INVESTIGATED AT EIGHT BOILING VATBR REACTORS (BVRS) AND AT SII 
PPESSUPIZP.D IIATER PEACTORS (PWRS) PRO" 1969 TO 1973. 
ACTIVATION PRODUCTS RATHER THAN fISSION PIODOCTS WERE F008D TO 
BE TilE "AJOR SOURCBS OP RADIATION EXPOSURE TO U-PLAIIT 
PFPSONNEL FOR BOTH TYPES OF REACTORS. THE SIIIGL! KOST I"PORTAIIT 
NUCLInE CONTRIBUTING TO EXPOSURES AT BWRS VAS C08ALT-60. 110 
SINGLE NUCLIDE WAS PODRD TO BE DO"HANT IN PlIR BXPOSORES, BOT 
ST!A" GENERATOR 1I0R~ WAS THE LARGEST SOORCB or EIPOSURE. TIIP. 
ANNOAL ~XPOSORE RATE VAS FOUlID TO I1CR!AS! VITH PLAIIT AGE 011 
BIIRS, DOT THERB IS liD COIISIST!NT PATTERII rOR EXPOSORE RATE 
C~ANGE IIITH PLANT AGE 011 PWRS. 

EPRI WATER FF.ACTOR SAFETY PROGRAn 
LOEWENST1UR, V. B. 
EL~CTRIC POWER RES nRCH INSTITUTE, Pi to A LTO, CALIF. 

TIP! RATIONAL!, STROCTURE, AND CORRENT STATOS OF THE ELECTRIC 
POWER RESEARCH INSTITUTE (!PRI) WATBR REACTOR SAFETY PROGRA~ 
AFE SO""ARIZED. THE EFFORTS EKPHASIZE QUANTIrIBD ASSORANCE OF 
SAFETY, OSOALLY BASED OM THE SYNTHESIS or PERTINENT 
EXPERT"BNTAL, ANALYTICAL, AND CALCULATIOIIAL RESOLTS. TH! SCOPE 
OF TilE PROGRA" RAIIGES FRO" THE QUAMrlPIED DEFllIITIOII OP THB 
COURSE OF THE POSTULATED LOSS 0' CooLA.T lCCIDENT TO CONTIKUIIG 
ROUTINE "O~ITORIIIG OF THB PRESSURE BOONDlIY. THIS IIICLUDES 
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rESEARCH ON snCH DIV'RSE EFFORTS AS TNO-PHASE FLOI OEHAVIor IR 
co~rLF~ GF"· ETRI ES, PIT EPACTION OF P'lTBNTIAL TORMA no GB"EPATED 
KISSIL~S W[~H PFINFOPCED CONCPETE STRUCTURES, ASPECTS OF 
~rr8A8ILISTIC SAFETY APPRAISAL, AND TBCHNIQUES TO QOAMTIFT THE 
nIAG~O~IS OP THE Pr.RFORKANCE OF THB PBESS~R! ROUNDARI. TnE 
~PPI PROI1FA" FFPORTS APE COORDIHTeD lITH THE REEDS OF THr. 
UTHITI TNOIISTRY THROnGH SEnRAL AOnSORY COK"T'rTEES. THE 
~rOGRA' IS COOPDINAT'O 11TH THE PRO,RA"S ~r NATIONAL SPONSOPING 
AG~NCIP.S ANn KAINTAINS LIAISON VITH RBACTOR 'ENDORS AND 
AFCHITPCT .~GINPEPS. PROGRAK SEG~E~rS ABB I~PLEKE"TED BT 
RHCTO' VF.~OORS, ArCHITECT ENGINEERS, CONSOLTING ORGlNIZATIORS, 
"A"'IonAL LABOPATORI~S, INOEPENDENT RBSEARCH ORGANIZATIOH5, A RD 
"NIVERSITJ~S. IN APn'9ION TO COORDINATION WITH NATIONAL 
AGe~ICI~S, APRANr.~Kf."TS rOR COOPE9ATION AND F.XCHAM3F. HAYr BEEN 
INTTIATPD WITH Sr.Vr.R~L rOREIGN NATIONAL AND UTILITY 
npGAHIUTTO'IS. 

EP"S EHVTRON~'NTAL RADIATION ASSBSS~EHT PROGRA" 
RnWE, ~. n •• GALPI!I, P. L •• PETEP50H, H. T., JR. 

n,~. fNVIRO~"P~TAI PROTECTION AGENCY, WASHINGTON, D.C. 
A rrINCTPAL ROLf. Of THE ENVIRON~ENTAL PROTftCTION AGENCY'S 
OPPICF OP ~ADIATIO~ PROGRA"S IS TO ASSESS RN'IRON"F.NTAL 
PADIOACTIVITY LP.VELS AND TO ESTIKATE THE IHPAC~ OF RADIA~ION 
rrCHllnt.Or,y ON ~AH A'ID "IS ENVI~ONKBHT. THIS UTICI,": DESCRIOES 
TI' E APPRO~CI' OF TRE EPA AND ITS PROGRAK TO FULFILL THIS ROLE. 

PPAGrrnTATION 'ODPtING P!LATIVE TO Tnl BREA~UP OF KOLTEN URANIn, DIOXIDE IN SOOIa~ 
CRONEN BERG, A. V. • GROLHES, K. A. 

AR(;ON'IR N'TTO~AL LABORATORY, ARGONNE, ILL. 
AN arORTANT ASPECT CF THE PIIEL COOLANT IJTIIRACTION PROBLII" 
PFU"'IVE TO LIQUID KETAL COOLED PAsr BRBI!DER REACTOR SAFETY 
ANAI, Y~TS IS THE pRAGKeNTATION OP KOLTBN onDB PUEL ON COIITACT 
WI"'II LIQIIID SODlnH COOL~1IT. A PPOP .. R DESCRIPTION 01' THE 
KINPTIrs OP SUCH AN EVENT REQnIPES AN URDERSTAHDING OP TRr. 
~p~AKnp PROCESS AND AN ESTIHATl OF rHE SIZB AND DISPERSION Of 
SUCH PINRLY DIVIDBD FIIEL IN THE COOLUT. IR RECUT tEARS, 
CONSIDEPABL" INT!RP.ST HAS CENTEPED ON THE PROBL!K 01' 
)rT!R~INTNG THP NATaRE OF THE rRAG"RRTATIOM PROCBSS. T8IS 
~rTICL~ "EVIEWS BOTH A~ALTTIC ~ND B~PERIKENTAL STUDIES 
PERTAI~IN3 TO SUCH BREAKUP IN LIGHT OF RECE~T DEVELOP"ERTS IR 
TilE UNnE~STA"DING OP HEAT TRANSfEP AND SOLIDIrICATION 
PI'F.NOKENA OURIN~ QUENCHING OF URANIUK DIOXIDII IN SODIaft. lIHERB 
POSSIBI,E, AN ATTEKPT IS "ADE TO ASSBSS THE 1I0R~ POTERTIAL POR 
FRAG"E~TAfION 01' TnE VARIOUS PROPOSED "ODBLS AND TO COUARE TRB 
PPEDICTED PARTICLB SIZE nTH EXPERI"BNTAL BESUT.TS. 

SA"P.TT IIISTRII KPNTATION FOR TRE SODIUN COOLED FAST REACTOR 
IIUI., R. S. 

BP'~ELEY NIICLEAR L~BORATOPIES, GLOUCESTERSHIRE. ENGLAND 
TilE PARTICnJ.AR S AFf:TY PROBLBJlS OF TR E FAST R ZACTor ARD THP. 
ROI.! 0" INSTRUftENTED PROTECTION U RELnIO~ TO THE OVERALL 
gArF"'Y DESI~N OF TilE REACTOR ARE DISCUSSED. THR IHPORTANCE OF 
TilE ACrIDBNT SEQUENCE ~RISING FROH A pAULT IIITHIN ONE 
SnHSSp.NBLY IS I NDICATED, AND THE PHYSICAL PHBJIOKP.IA IIVOLVED 
ArE DIscnSSPD MITH R~GARD TO THE GENBRATIDN OF DBTBCTABLE 
SIGNALS. SEVBRAL POSSIBLE TECltMIQU!S rOR DETBCTING SUBASSEHBLI 
ACCIDENTS AF B DEscrI BBD, IRCLUDING TUOSB 11TH DBTECTORS 
SITUAT":D AT THE OUTLET OF EACR SUB1SSBKBLY AND ALSO THOSE 
INVOLVING WHOLE-CORE PARAHETERS. THE cnBRBRT STATUS Of TRESB 
TPCRNIQU!S IS INDICATED, AND, WRBRB ~PPBOPRIATB, THB STEPS 
NeCp.SS~RY FOR TR BIR roTORE APPLICATION AIIB OUTLINBD. RBFRRP-RC! 
IS KADB TO TH! WAY IN WHICH TYPES OF IISTRU"BRTS WOULD HAVF. TO 
BP CO"RINED TO GIVE A HIGR DBGREB OF PROTECTION TO THE SYSTEH. 
TPF ACTU~L PROTPCTION REooIRED BEING DEPEND!NT ON TR! OVERALL 
SAFETT INTPNTIONS. ATTENTION IS DRAW" TO THB PROBtERS OF 
KINJ"I7.ING THE SPURIOUS TRIP RATE roR 1 WBLL IRSTRnR!NT!D 
REACTOll, v HICR L £AD 'f0 STRIIGRMT RB2DIREIIR"T 5 OR INSTRDRENT 
RRLIABILIry AND/OR REPLICBABILITY. THE POSSIBLE ROL! or TR! 
COHPUT~R IN HANDLING THE KULTIPLICITY or COKPLP.X SIGNALS IS 
HPoNTIONED, TOGETRER WITH T8! PROBLlHS TRAT HnE TO BB SOLYED 
DEPOR! THIS CAN BB DONE. IT IS CONCLUDBD THAT SATISFACTORY 
TN~TRU"BNT PRorpCTION IS AVAILABLB rOB IIIOLB-CORE PAULTS. RUT 
WITH HEGARD TO SUBASSEHBLY rAULT DBTRCTIOR THB SITUATION IS 
t~SS CLEAR. ALTHOUGH SO"I! IRFORHATION IS A'AILABLE rOR GnIDAICB 
ON THB INSTRU"BNTS AND T811IR SPRCIpICATIO"S, THB JOSTIFICATIO" 
AND ACIIIEVABILITY or THE LATTER ARE DIP!tIDBJlT 01 DBfBLOP"BRT 
WOH THAT IS STILL !>ROC!EDIHG. IT n 'y IELL BE TUT 
UNCBRTAINTIES CORCBRNING THB EFFBCtS OF T81 REACTOR EN'IRORHE"T 
WILL RBQUIRB TRAT SOH! OF THIS 10B~ TAKE T8E rORII or I"-REACTOR 
BXP BRI IIENTS. 

SILICORR RUDBER INSULATED ClBLES FOR CAL'ERT CLIFPS NUCLEAR POIER PLANT 
BIIATIA, P. 

BALTIROR! GAS A"D BLECTRIC CO"PANY, BlLTIRORE, HD. 
EARLY IN 1910 TRB BALTIKORR GAS + ELECTRIC CORPUI DBCIDED TO 
OSB SILICONB RUDBER INSOLATED CABLES, SIZE NO. 2 AIG ARD 
SHALLER, FOR ALL LOI-VOLTAG! POIBR, COITROL, AID 
IHSTRn~ENTATION lPPLICATIONS rOR THE CIL'ERT CLIFrs NOCLEAR 
POWER PLANT, UNITS 1 ARD 2. THE DECISION lAS BASED 01 
BXTEnSIVE TESTS HADE BY THE CORPAHY TO DETERHI~B THB OPTIRUR 
BALANCB or PROPERTIES OF CONTROL IND POIIR CIBLIS 10 IISURE 
TREIR SITISFaCTORY OPERaTIOR DORIRG I SEURE PIRB UD APTER 
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.. XPOSO RE ro RADIATION. RESULTS OF THE TBSTS INDICATED THAT 
SILICO~ E RnDBE P INs "LATED CABLES (~ ETHYL PH ENYL VINYL BAS B 
conpOUND) WITH n U~ S BRAID OVER THE INSOLATED CONDUCTOBS, 
ASBESTOS PILLER S , AND OVERALL ASBp.srOS-BKAID JAC~BTS WILL 
OPERA"" snCCESSPDLLY DIIRING AND AFTER U Orr. PIRE AND Al'1'ER 
EXPosnRE TO A r OTAL RADIATION OP 10(8) RIDS AND BORATED ST .. An. 

POl' ilLATION P~POSDRES - THB EIGHTH nIDYl'!lR TOPICIL SynpOSIU" OP TH! IIllLTR PHYSrCS SOCIErt 
BA~TOfl, C. J •• OICII:SON, R. I •• PARZYCK, D. C. 
RnHWER, ". s. • TURI/EP, J. E. 

OA K RIDnE NATIONAL LABORATORY, OA~ ~ID~E, TBNN. 
THE ~Ir.RTII "ID! P. AR TOPICAL S!"POs!n~ OP THE HEALTH PHYSICS 
SOCI'lTY WAS HELD AT KNOXVILLE, TENN., OCT. 21-24, 191q. ALL 
BO. q np THP 56 PAPERS PRESENTED ARE INCLUDED IN THF PRINTED 
PROCEEDIN~s THAT WERE DISTRIBUTED AT THE nEPoTING. TOPICS 
COVf-flED H THE VAHons SESSIONS ARE BACKGROUND RADIATION 
BXPOSURES, nEDICAL RADIATION EXPOSURES (ROT REVIEWED IN THIS 
APTICL~), NnCLEAR POWER EXPOSURES, DOSInETRY, AND POPULATION 
EXPOSURES I'ROR SOURCES OTHER TRU NOCLEAR POIER. A POBLIC POPU~ 
Otl POPULATTON EJPOSIJRES 1'ROn ELECTRIC POIER GENERATION NOCLEAR 
11/0 NO~NIJCLElR PRODIJCED SOliE RATHPR LIVELY IIT!'RCHAIGES BETIEEft 
A PANEL OP EXPERTS AND THE AUDIENCE. THE BROAD RANGE or TOPICS 
covERRn IN THE SYftPOSIUn SHOWS THAT THB TAS~s OF TH! HEALTH 
PIIYSICIST ARB :;ROVING ROllE conPL EX. 

('0" VADIS, PERSOHNPL nONITORING 
B~C r(1o:n, 1'(. 

OA~ RIDGI' RATIONAL LABOrATOR!, Ol~ RIO:;E TENN. 
WTTH THE INCREASING OSB or NUCLEAR POWER AftD RADIATIOI 
sOPPCRS, THE SELECTION or OPTInun SYSTEnS FOR PERsO""EL 
nONITORING IS BECOIIING A nATTER or VORLDWIDE CONCY-HN. TnE 
'PEsENT STATUS or rERsONft~L DOsIn"TRT, sonETInES CUARACTERIZED 
BY UNSTARLE lND INACCORATE DETECTORS AND OVERSlnPLIPIED 
INTEPpPETATION OP THB RI'SOLTS, LFAnS nOCH TO BE DESIRED. IN 
PARTICIILAR, PHOTOGRAPHIC FILn, ALTHOUGH HAUNG CERTAII 
ADVANTAGES 11TH REGARD TO ECOIonICS AID IIFORnATIOft COITEftT, 
nNDERnOES RAPID CHAHGES 1ft IARn AND HonID CLlnATES. CAREFUL 
S!lLINr. Rl'! IlnCEs, BOT DOES NOT PREH"T, THESE PPOBLERs. TilE 
REPLAc"!nENT or PILn BY SOLID STATE DOSInBTBRS, PRInABILY 
THY-P'OL""INI'SCENCE DOSInETFRS, IS IN PROGRESS OR BEING 
CONSIDERPD BY AH IHCREASIIG ftU~BER JP INSTITUTIONS AID RBQUIRES 
A NO~BEP OF DECISIONS COWCERHING THB CHOICE OP THE OPTIN"n 
DY-TECTOR(S), BADGE DESIGR, AWD £'ILUATIO" SYSTEn, 
ORGANI"ATIO"AL ~ATTERs, sOCH AS THE DEsIR1BILITY OF AOTO~ATIOW 
AHD CORPOTERIZED BOOKKBEPING, ETC. THB CRAIGB ALSO InPLII!S THE 
POTEN'!'IAL USE OP SOCII ADUHCED COICBPTS 1S DIFFERENT DBTECTORS 
AHD nONITORIN~ PERIODS FOR THE LARGE NUNBBR OP LOI RISK 
PEPSONs ARD THI' snALL HonBER OF HIGH RISK RADIATIOI WOR~ERS. 

SOllnA81 OP RADIOACTHITY RELUSED II BFPLUEITS FRon ftUCLEAR POUR PLAnTS D~BIN~ 1913 
N~CLEAR SA1'ETY STAPP 

OAK RIDGB HATIOIAL LABORATORY, OAK RI DaB, T!IN. 
RPLEAspS OP RADIOACTIVITY IS AIRBORNE liD LIQUID £FPLDEITS AID 
THE InnBER or SIIIPIIENTS lND ACTIYITY OF SOLID IlsTE HUE BEEN 
conPIL"!D Dr THE NUCL~R REGULATORY CONNISSIOI PRON LICBSSEE 
REPORT5 FOR 1973. THE VIDE YARIATIONS II THE RADIOACTI'ITY 
RELEAS~S WEPB DUE TO DIl'rBREICES IN PLAIT SIZE, POIEB LE'EL, 
POEL PERPORn'"CE, AND B1'PLOENT TREATNENT NBrHODS. DATA 
COVERING SPECIFIC ISOTOPES OF PiRrICDLll I.TBRBST IRE 
SOBnARIZED. II ALL CASES, RBLEASES OF RADIOACTI'ITY IEBE OBLY 
SnALL PRACTIOIs Dr PERnISSIBLE LI~ITS SET BY lPPLICABLE 
REGULATIONS OR I I TECHKIClL SPECIrIC1TIOIS. 

PLAINING POR NUCLEAR EIIERGEIICIES 
BOELLER, D. W.' SELRY, J. n. 

IIAPVARD DIIIVERSn!, SClleOL 01' PUBLIC HEALTH BOSTON, niSS. 
A PROPERLY DEYELOPED AND BIECOTBD BnEBGEICt PLAN REPRESEITs 11 
ADDITIONAL LEVEL OF SAPETY IN DEALING 11TH POTEITIAL lCCIDBITS 
IN NUCLEA~ FACILITIBs. THIS STATE 01' THE lRT RE'IEI or TH! 
SOBJECT, BASED PRIIIARILI 01 nATEBIAL PRESE.TED BY A 'ABIETY OP 
SPEAKERS DUPIRG A SHORT COURSE HBLD lT THE B1R'lRD SCHOOL OP 
POBLIC HEALTH IN lAY 1975, SHOls THAT, ALrHOUGH PROGRBSS IS 
BEIWG "ADE, ADDITIONAL WORK BBnlI"S TO BB DOftE. A CERT1IN 
DEGREE OF CONFOSIO" HlS BXISTED BECAUSE OF THE 10LTITUDB 01' 
rEDERAL lND STATE AGENCIES HAYIIIG RBSPOIlSIBILITIEs IN THIS 
FIELD, HOWEVER, STEPS ABE BEIIG Tl~BI TO CORBBCT THIS 
SITOATION. ALTHOUGH UPDATED PROTECTI'! lCTIOI GUIDES POR 
AIRBORNE RELEASES HAVE BEEN POBLISHBD, SI~ILAB lCTIOI IS IEBDBD 
FOR LI"ITA'tIOlIs 011 R ADIO"OCLIDE UTUII Hl FOOD AWD UTBR. 
INDICATIONS ARB THAT, FOR A SINGLE PUFr TIPE OF AIBBO.'! 
RELEASE, IT nAY ROT BB POSSIBLE to B'lCOAT8 THE ftEIGHBORlftG 
POPOLATION WITRI. TH! SHORT TInE SP1. l'lILiBLB TO 1'010 
r.IPOSURE. FOB A LORGER TElln COlTIIUOIJS !'YP8 OF lIRBOftJE 
RELEASE, HOIB'ER, E'lCUATIO. ClI BE 'BIT OSIIPOL. STILL II NBBD 
OF FURTHER E'lLUATIOII AS 111 AOJIJICT Oft lL!'E!.lTI'E TO 
EV1CUATION IS THE OSE OP PROTECTIfB SHELTER lRD/OR 
RADIO-PROTBcrI'E PROPHYLAXIS. lLSO II 1811D OF ADDITIOWAL STUDt 
AND/OR DEVELOPRENT IRE lET RODS 1'OR lSSESSIIG TBII ftlTURE AftD 
COURSE OP IN ACCIDBftT, TECHNIQUES F?B R1PIDLY ESTIR1TIWG T~B 
PATRIAY OP l lISL!lS! 110 llTICIPlTBD POPULATION DOSBS, 
ASSEssnENT OP THE LONG R1IGB IRPLIC1TIOIS OF POTEWTI1L 
IIDESPR!lD R1DI01CTI'B CO.T1RI.ATIOW OF LllD lR8lS, liD 
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I"PFOV~'F~TS IN THE CArABILITIES OP STATE AND WCAL AGENCIF.S I~ 
pnOVIDTN~ RADIOLOGICAL P"ERGENCY RF.SPONS!. 

STAT! AnD LOCAL GJY~R~".NT RADIOLOGICAL !~!RG!NCJ RESPONSE PLANS IN SUPPORT OF PI"ED ~OCLEAR FACILITIES 
Klln.EAR ",APE'!'Y STA FF 

OA~ RIDGP ~ATIPNAL LAnO~ATOPY, OAK RIDGE, TENN. 
TillS ARTICL. WA~ ADAl'TED FRO" A REPJRT THAT PROVIDES GUIDAnCE 
Tr STATP A~D LOCAL GOVEPII"~NTS ON RADIOLOGICAL E"FPGENCY 
R~~PON~E PUNNING. "'IIF. REPORT LISTS SPRCIPIC PLANNING 
OBJEC'!'Ivrs fO~ A RADIOLOGICAL E"ER~F.NCY RESPONSE PLAN, ALOnG 
WTTH Gn!OANCE POR DETPR"INING WHETHER A PLAN "~ETS THESE 
OO.lECT!VES. THP GII!DANCE DATA SHOOLD BB INCLODED IN STA'I'E 
'AnIOLO~!(:H B"P.RGP.IICY RBSPONSE PLANS AND, VHBRE A!'PROPRIA'I'P, 
IN OTHrR STATP AND LI1CAL GOYPRN'ENT ~"BRGENCY "LANS. A 
CHPcrLTST OP "AJOR rLANNING ELE"ENTS IS PROVIDED TO ASSIST POTH 
EIPERI~"CEO AND INEXPERIENCED PLANNERS IN CONSTRnCTING A 
CO~PRlIH~NSIVE RADIOLOGICAL E~P'~GENCY RESPONSE PLAN. EACR 
SP.CTION OP THE CIIRCKLIST IS SUPPOPTED BY SPPCIFIC GOIDA/ICt 
LANGnAr.~. CO"PL"TION OF THE CHECKLIST WILL NOT IN ITSELF 
CO~STITnTP A RADIOLOGICAL E"ERr.F.~CY RESPONSE PLAN BUT WILL AID 
IN I~P."TIFYING DEFICIENCIES IN CORREN' PLANS. 

PAPTIAL BI.OCKAGES IN L"FBR FOPL ASSE~BLIES 

""H':OAR', ". II. 
OA~ PIDG. ~ATIONAL LABOPATO~Y, OAK R!OGE, TENN. 

EXPP.RT"ENTAL AND ANALYTICAL DATA ON THB BPFI'CTS or PARTIAL 
BLOC~A~P.S I' SI"ULATED LIQUID .ETAL COOLBD FAST BREEDER REACTOR 
~OD OUNDLES ARE REVTEWED AND THB RESOLTS PRESENTlID. EXPERI"EIITS 
P~PF()~"ED 10 THP. FlltL FAILU~E "OCKUP AT OAK RIDGE IIATIOIIAL 
LABORATORY WTTH 13- AND 24-snBCHANNBL INLET BLOCUGES IR 1Q-ROD 
SODIO" cnOI.pD PoL ECTqrCALU REATED R'lD BOIIDLES INDICATE TflAT 
EXCESSTVE ~E"PBRATn~ES DO NOT OCCUR AS A RESOLT or TRB 
BLOCKAGES. SI"ILAR FXPERI"ENTS WITH KONHEAT GENEnATING 
BLOCKAr.BS OF 6 CENTRAL SUBCHANNELS AND l' EDGE snBCHANIlELS III 
THE HPATED 10NE OF THE ROD BONDLE INDICAT! ACClIPTABLE LOCAL 
. E~rERATnRE INCREASES AT OPERATING CONDITIONS. EXPP.RI~ERTS WITR 
WAT~~ "OCKU"S snow CC"PLEX FLOW PATT~RIS IN THE VA~I'! ZONE 
9 r ll1'ID BLOC<AGE:;. ~S'JI"ATES OP LOCAL COIVECrIVE HEAT TRANSFP.R 
IN THE WAKE Z~NE WEPI'! ~ADE BY "EASORING "ASS INTERCHAIIGE 
ln~TVEv.~ TIIP. RECIRCULATING now ZONE UD THE FREE STPEA" BT SALT 
INJECTION TECHNIQUES. GtWBRALIZATIO~S OBTAINED FPO' THE VAT~R 
"OCllnp~ WEFP. USED TO PREDICT TE"PERATOaES III 50010" COOLBD ~OD 
BIINDLE~. P.STI"ATES IlInICATE TRAT LABGI'! BLOCKAGES 
(APP~OU~AT~LY ) IN. IN DIAIIETERI WOOLD BE REQOIRED TO CAUSE 
SOD Ill" BOI LU~ I N PO LL SCALB P.BACTORS. 

ACOUSTIC ~'ISSrON - A CRITICAL ASSPSS"~KT 
S·AIILKOPV, II. E. + DAIl, G. J. 

ELPCTRIC POWER RESEARCII INSTITUTE, PALO ALTO, CALlr. 
TilE PU~POSE OP THIS ARTICLE IS TO HIGRLIGRT THE U~ITATIONS OP 
ACOnSTIC E~ISSION FOR USE IN HYDROSTATIC TEST IIONITORING ANn 
CONTIHIJOUS "OIlITORTNO OP PRESSURE VESSELS AS DBTER"UED PROII 
~EVIEW OF PRIOR WOPK. VITH TRE PRESEKT STATE OP THE ART POR 
"ONITORIN~ STRUCTURAL INTEGRITY, ACOUSTIC BIIISSIOI CAN 
"ROBABLY REVZAL ABNonllAL INCIDENTS AKD THEIR LOCATIONS, BOT IT 
CANNOT DESCPIBE THE INCIDENT OR ITS SERIOOSNESS. SPECIPIC 
COIICLOSIONS ABO~T Tn! ~ATORITY OP ACOUSTIC E"15SIOI "ONtTORUG 
'PE ~PAVN, AND SUGGESTIONS ARE GIVEN POR FOTORE RESEARCH AND 
DEVELOP"ENT ErPORTS. 

ANTICIPATP,D TRA NSIP.NTS WITHOOT SCRA' - STATUS QUO 
IIAGEN, E. W. 

OAK RIDGE NATIONAL LABORATORY, OAK RIDGE, TBNN. 
THP pnRPOS~ OP REPORT VASH-1270 IS TO EIISURE A HIGH DEGREE or 
RELIABILITY POR THE PLANT SArETY SYSTB"S OP VATER COOLED 
~rrCLEAR POWPR PLUTS TO PROTECT THE HBALTH ABD SAPETY OP THE 
PUBLIC. !"PLE"ENTATIOR or THE REQOIR!"EBTS SET PORTH H TRE 
COVER tETTER SENT WITII TRAT REPORT TO TB! POllER OTILITIES HAS 
~EEN PROPOSED BY THE UTILITIES, AIID REJIBIS OP THESZ BBSPONSBS 
AND ANALYSES ARE ONDFR CONSIDERATION BY THE NUCLEAR 
HEGULATORY CO""1SSION. ACCEPTANCE OP TRE OTILITIBS' POSITIONS 
HAS NOT BEEN GRANTED, NOR HAS FURTHER GOIDANCE OR DIRECTION 
BElN PROPOSED FOR POWEH PLANTS NOi OPBRATIKG OB UIIDBR 
CONSTRUCTION. FnTURE PLANTS APPARENTLY IILL RAVE TO IIICORPORITE 
SO.P AS YET O.DEFINED DESIGN FOR I DUAL ACTING PLANT SAPETY 
SYST~". 

THP. SAfETY or REACTOR PRESSORE fESSBLS 
COOPER, v. E. • LANGER, B. r. 

TELEDYNE ~ATERIALS RESEARCH CO"PANY, WALTHA", "AS5. 
WE BELIEVE THAT NOCL!AR REACTOR JBSSELS ARB SAFE. DEBATE ON 
TillS SUBJECT HAS BANGED PRO" PURELY E"OTIONIL ARGO"ENTS TO 
LENGTHY IND CO"PLICATED STATISTIcaL STUDIES. THE PRESENT PAPER 
WAS PREPAREO AS A SU""ARY STATZ"ENT WITHOOT TECHNICAL DETIIL, 
onT III"'H A BRIEr DESCRIPTION or THB TJ!CHKOLOGY AND OP THE 
"ARNER IN IIHICH THE TECHIIOLOGY IS HPLBIIZRTED IW JZSSBL 
COIISTROCTION. 
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I"PROVT~r. REACTOR PRE55UR~ VESSEL AVAILABILITY BY DESIGN 
COOPPP, N. E. 

TEI.P.DYN'l ~ATP.HALS "ESP.ARCH CO"PANY, MALTHA", "ASS. 
ALTHOn"" PEACTOR PRE5SnPE VESSELS A"E SAPE, 'HEY PRESENTLY 
CONTPrnnTE ·0 TUF n.AVAILABILITY TI'£ OF NUCLEAR POVER SYSTEMS. 
TfllS EFPPCT COULD DE RF-DUCED SIGNIPICANTLY BY RETTER 
APPLICATTO~ OF filE "OY AVAILABLE DESIGN TECHNOLOGY. THIS 
ARTICLP. DRIPPLY DESCRIBES THE STATIJ~ OP THIS TECHNOLOGY, AS 
prnTINEIIT TO REICTOR PRESSlIRE veSSEL AVAILABrLITY, AND TnE 
APPLICATION OF TUIS ~ECHNOLOGY DURING THE CONSTRUCTION ANn 
OPEPATION PHAS!S. PECO""ENDATIONS ARE THEN 'ADE AS TO HOW THIS 
TECHNDLOr.y COULO BE APPLIED TO I"PRO'ING VESSEL AVAILABILI.Y. 

T""'lULE'IT DIFP['SI1N TYPPIG SCHE~ES - A PEVIEV 
GT"fJ-ORn, P. A.. 

N A~ION AI. OCEA IIIC A I/O AT ~OSPHE~IC ANII ~I STRATION, oAie PIoGE, TENN. 
R:>CE~T ENVlrON"f'NTAL CONCERNS HAVE GREATLY INCPEASEo THE nEED 
f'OP ·""BnLEPT TYPING SCH~es In AT'')SPRePIC DIFFOSION 
CALcnLATTONS. fHR STANDARD "ETUOos BY BROOKHAVEN HATIONAL 
LABORATORY, PASQUILL, TRE TENNFSSE~ VALLEY AOTnORITY, AND 
OTIIERS ARE PI!VrEWI!D, AND DIffERENCES, INCONSISTUCTf.S, AND 
'ODI~ICATIOKS r~ THE BASIC SCHE~es ARE DISCUSSf.D. VARIoas 
EXCEPTTONA L FLOWS OCCUR TO WHICH UISTING TUPBULENCE TynNG 
SCHE~~S SH0rrLD NOT BF APPLIED DIPECTLY - DIFFUSION IN NEAP 
CAL", VERY STABLE CONDITIONS, oIFFQSION OVER CITIES, WATEr 
BODI~S, ANn IRREGULAR TERRAIN, AND DIPfOSION IN BUILDING WAKrs 
AIID ~1!AR HIGHVAYS. POSSIBLE "DDIPICATIONS TO TtPIN" SCHE"ES IN 
TIIESE CASES ARE DISCUSSED. IN ALL SUCH EXCEPTIONAL CASES, ~ANY 
'ORE O~SRRVATIONAL DATA ARE NREDED BE~ORE RRLIADLE DIPFusrON 
ESTnATES CAN R~ "ADE. 

QUALITY ASSURANCE PRODLE"S AT "IDlAND NUCLEAR POWER PLANT 
~CGLOTHLA~, C. K. 

OAK RIOr.F. NArrONAL lABORATORY, OAK RIDGE, TENN. 
TnIS APTtCL~ FXA"IN·S THE SHOW CAOSE ORDER ISSUED BY THf' 
DTRECTOR OF RE~nLATION OF THE ATO"IC ENERGY CO""ISSrON (AEe) IN 
1973 A'ID TH· ACTIO~IS TAitE" BT THE AEC (NDI N"CI.EAR PEGULA~OPY 
COMMISSION), THY. OWNlR, THE ARCHITECT ENGINEER, ANn OTHERS IN 
IDF.NTI~YING AND PE~OLVI"G CERTAIN QUALITY DEFICIENCIES TRAT 
RAVE OCCUROED SINC~ 1970 IN TIIP DPSIGN AND CONSTRUCTION PRASYS 
OF TH!' ~TDLAND NUCL!AR POVER PLANT. I~PROVE~ENTS IN THE MIDLAND 
QUAI.ITY ASSORANCE PRl'GPA", IIHICH PESULTED I~ A RULING B? 'l'IIE 
A EC REr-ULATO RY STAFF I II FAVOR OF THE OWN P.R, AU: 01 SCOSSED. 

SP.CO~1l ST'IDOSIO" 0N TRAINING OF 'IIJCL~AR FACILITY PERSOIINEL 
ROTH, n. R. 

GENERAl. PIIYSICS CORPORATION, COLUMBIA, "D. 
THIS A.TICLE IS A REVIEW OF THY. SECOND SY"POSIOM on TRAINING OF 
NUCL'lA~ FACILITY PERSONNEL, HELD "~f 11-1Q, 1975, AT 
r.ATLIRnUR~, TENN. THE SYMPOSIUM, COSPORSORBD BY THE OAIt RInGE 
NATIONAL LABORATORY A~n THE A~ERICAW NOCLRAR SOCIP.Tt'S PP.ACTOP 
OPP.PATIONS DIVISION AWD OAIt RIDGE SECTION, VAS ATTENDED BY 
qTILITT AND INDrrSTRY REPRESENTATIVES AS IELL AS BY "EnBERS OF 
GOVp.RNnENT AND REGULATORY AGENCIES. IN ADDITION TO SOURCP.S, 
SELECTION, AND TRAI~ING Of PERSONNEL AT NUCLEAR UTILITIES, 
TRAr"I~G OF OPERATORS AT FaEL PROCESSING PLANTS lAS INCLUDED. 
THE EDnCATIDNAL CO""ONITY PRESENTED SOME NEW APPROACHES TO 
SUPPLYING QUALIFIED PERSONNEL FOR TAB INDUSTBY, AND OTIlITY 
PROGRA'S POR TRAINING OF SUPPORT AND NON LICENSED PERSONNEL AERE 
DISCOSSED. AS EVIDENCED BY THE SY"POsIU", THIRE IS A COKTI~UING 
STRONG INTEREST IN EFFECTIVE TRAINING PROGRAMS. PROGRESS AAS 
BP.EN "A DE IN "ANY AREAS, BUT SOURCES or TRAINED PERSONNEL AND 
eVOLVING R~GULATORY REQUIRBKENTS CONTUO! TO BE A PROBLE~. 

WA~ER REACTOR SAFETY PESEARCR INFOP"ATIOK "EETING 
COTTRELL, W. B. 

OAK RIDGE NATIONAL LABORATORY, OAIt RIDGE, TBNN. 
THIS APTICLP. IS A REVIEI OF THE THIRD WATIR RBACTOR SAFETY 
RESEARCH INFOR"ATION "EETING, SPONSORED BY THB NUCLEAR 
REGULATORY ,O"MISSION (NRC) DIVISION OF RBACTOR SAFETY 
RESEARCH, HELD AT THE NATIONAL BURBAU or STANDARDS, 
GAITHERSBURG, "D., SEPT. 29-0CT. 2, 1975. THIS MEETING 
CONSISTED OF PAPALLP.L TECHNICAL PRBSBNTATIONS IK THE ~ORNIN~, 
FOLLOIIED BY SEVERAL S~ALL!R WORKSHOPS OR DISCUSSION SBSSIONS 1ft 
THE AFTERNOON. TRE TECHNICAL SESSIONS VERE (1) LOSS or COOLANT 
ACCIDERT TEST PROGRAM. (2) FUEL BERAfIOR PROGRAM, (3) ANALYSIS 
DEVELOP"ENT PROr.RA", AND (q) METALLURGY AND "ATERIALS PROGRA". 
OV'!R 575 PENSONS, INCLODIHG SOME 95 raBEIGN VISITORS FRO" 16 
COUNTRIES, ATTENDED THE "EETIRG. SUMMARI!S OP "OST 01' THE 
~ORRING SESSIONS, WHICH IIERE AVAILABLB AT THB MBETING, HA'E 
BEEN I'rrRTRp.R CONDENSED AND REFERENCBD U THIS ARTICLE, TOGETHER 
WITR SO"E CDM"ENTARIl!S ON SOH! OP THE AFTERNOON DISCOSSIONS, NO 
PROCEBDINGS IIILl BE PUBLISHED. SPECIAL FEATURES OF THB "PoITING, 
IN ADDITION TO THE R~VIBI OF NRC SPORSORBo lATER REACTOR SAFITY 
RESEARCH PROGRA"S, WlRE EIGHT INVITED PAPBRS BY INTERNaTIONAL 
EXPERTS, AND INCREASED PARTICIPATION BY BOTH THE U.S. KUCLBAR 
INDUSTRY AND THE VARIOUS NRC SESSION CRAIRNEN VHO IIERE 
ADMINISTRATIVELY RESPONSIBLE FOR THE 10RK IN QUESTION. MAW' 
PROBLP."S AND PROGRA"S IER! DISCUSSBD, AID ~UCH VAS lEARNBD. IT 
IS REASSURING rRAT THESE RESEARCH RESOLTS CONTIBUE TO 
SUBSTANTIATE OUR UNDERSTAIDING OF REACTOR SAFETY. 
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cor'ARATIVE 'IS~ - COST - BRNEI'IT STUDT Of ALTERNATIVR sOORCl>S Of ~L1!CTRICAL r~EPGf 
"~CLEAR ~AF3TY ST~fl' 

OAK RIDGE ~ArlnNAL LA"ORATORY. OAK RIDGE. TENN. 
THIS S~UDY QOANTIl'r-S. NOR"ALIZES. AND CO"PILES CONVENTTONAL 
~~P SOCI"TAI C:lSTS ASSOCIATED IIITH TilE PRODUCTION nl' EL"CT'rCAL 
~9ER~Y 8Y CURREnTLY AVAILABLE ALTERNATIVE SYSTB" BASED ON COAL. 
~As. ~~CLEAP FurLS. AND HYDROR~ERG~ PARTICULAR EftPIlASIS IS 
~LAr~n ON ~'A"INTNG EACH ENEPGY SYSTEn IN ITS ~"TrRETY - nOTH 
TilE ~npEP PLANT AND ITS su'roRTIN~ POEL CYCLP. IIOW"VER. THF 
STDPY rs RESTRICTEn TO ROOTINE I,PACTS. INCLODING ROOTINE 
AcnDE'lTS WIlOSE I'RS0.""'ICIES CAlI OF P.STABLISIIFD fRO' HISTORICAL 
DATA. Ppo, THE AVAILABLE DATA. WHTCH ARB THOROnGnLY REfERENCEn 
HerRIN. If IS CONCI.llnED THAT NATORAL GAS INCOR5 /liMIftAl 
~N'TRonH~N"AL- AND HOftAN-I'PACT COSTS BOT R~ftAININ~ SUPPLIRS 
A"~ S~ALL. nIL PFES~'ITS COMSInERAoLY GREATER EnVIRON"ENMAL AND 
III1I1AII T/IPACTS BUT SIIBSTANTIALLY LESS THAN TIIOSE FROII COAL. 
U'IICIl IS nOTH TIiP ~05T SERIOOS ENVIRON~ERTAL OI'PEtlDER AND !HB 
'05T AO"~nANT DO/IESTIC FOEL SOURCE. NUCLEAR FURLS. WHICH AnF 
ADnIlDA~T IIATURAL RRSOUPCES, HAVE SO~EWKAT LPSS B"VIPON"ENTAL 
AND HII~AN IMPA~T5 THAN GAS. THE CONVENTIONAL FIIEL COSTS OF COAt 
AND N1JCL~'R POEI CYCLES APr. COIIPARABLE ARD CONSIDERABLY LR55 
EXPEN~TV~ ~HAN r.AS OR OTL. BOT IT APPBARS THAT THE COST Of 
ABAT~"~NT A~D HPAL"H AND SAPETY ,RASORRS WILL SIGNIFICANTLY 
T~cr~A<;E TIIP COST OP ENERGY fRO' COAL onR THAT I'ROII NOCLI':AP 
Fn~L. 

ST:'A" - w~~pr IIIXING STUDIES RELATED TO !"ERGENCY COPE COOI.IIIG SYSTEft PERFOR"ANCI' 
C"DNIP. q. A. • CARBI!!NEP. w. A. 

BAT"ELLE rOLIlIIOOS 1. ADOP ATORIES. COLO/IBU S. OHIO 
TnTS ARTICLF IS A REVIEW Of RECENT EXPERI"!NTAL VORK RBLATED 
TO THF INTEPAcrIONS ERTWEEN THE PRlftARY SYSTE" FLOID AND 
EMEPr.R~CY CORE COOLING (EeC) WATER IN LIGHT lATER REACTOR 
SY5"~~:; DOPING RECI'VPP! PRO" A POST1JLAUD LOSS OP COOLAIIT 
AccrnR'IT. TilE TESTING PROGRA"g ARE EXPLORATOB! SErARATE RI'FECTS 
~·ST5 I~ .~nOCEQ SIr~ SI"OLATORS OF REACTOR SlSTE"S. THE TESTS 
ADnRRSS THE COLD-LEG "ANOnETBR LOOP. THB COLD-LEG PIPE J!("C5 
INJECTrO~ SECTION. A~n THE DOWNCO"ER lnNOLOS LOW!R PLEND" 
R~~IONS OF REACTOR SYSTEns. DATA TO DATE INDICAT! THE ABSENCE 
Of cnLn-Lr~ PIPP PLIlr,GING. THE PPP.SENCE OP OSCILLAT'lRY !'LOR 
nRHAVIOq INITIATED BY I'llLL PIPE !'LOW. AND THE PREnOUMANT ROL! 
OP CONnE~SATION IN BOTII THE INJECTION SECrxo NAnD ANNOLUS 
P~GIONS. 

THP PRLAPQ COIIPUTEr COOl' 1. APPLICATIOn TO NOCLEAR POWER PLA"T AnALYSIS 
SOLnRIG. C. W. • BARNO". D. J. 

AEROJET NIICLEAR C~"PANY, IDAHO PALLS. IDAHO 
TilE RP.LAPQ CO"PUTER CODE IS A VERY USEPUL TOOL FOR NUCLEAR 
SAFETY ANALYSIS. IT IS OSED PRINCIPALLY IN THE lNALYSIS Of THE 
HYPOTHETICAL LOSS O~ COOLANT ACCInBNT BOT IS ALSO USED I" 
g"VERAL OTIIER APPLICATIONS. THIS ARTICLE IS THE fIRST Of A 
TIIRE! PART SERIES WHICH DISCUSSES. RESPECTIVELY, rHE RElAP~ 
PROGqA". INPDT "ODELING. AND TYPICAL RRSOLTS. AND IS DIRECTED 
TOWARD THE POTENTIAL CODE OSER. THIS ARTICLB DBSCRIBES THE 
BASIC PLOID "ODEL. THE I"PROVEIIENTS O'ER ITS PR!D~CEssor. 
Rr.LAP]. AND A FORTHER "ODIFICATION, RELAP-Bn. SPECIfICALLY 
D~SIGN~O TO PRODUCE CONSERVATIVE RESOLTS. RELAPq IS COnPAREO TO 
OTHP.R ~I"ILAR CODES. AND THB GENERIC LIMITATIONS 01' THESE CODES 
APE NOTED. HOWEVER. IT IS CONCLIJOEO T8AT RBLAPq IS AM EXAnPLE 
OF T~R BETTEB CORRENT NUCLEAR SAFETY CODES. 

EQUIP~ENT CELL LINEPS FOR LIQOID "ETAL COOLBD PAST BREEDER PEACTORS 
C~AP"AN. R. n. 

OU RID~E RATIONAL LABORATORY. OA~ RIDGP. TBNN. 
CONCRPTS AND PRACTICES OSED IN THE DBSIGI OF EQOIPftBIIT CELL 
LIMP-RS POR LIQUID ,ETAL COOLED PAST BREEDER REACTOR (LIIPBR) 
SYSTB"S WERE SORVBYED TO ASCERTAIN TH! ~ANII!R BY vnICH THE 
PUNCTIONAL PEQUIREftENTS WERE SATISFIED. TUB SEVERITY or SODIO" 
SPILLS THE LIBERS WRRE DBSIGNED TO ACCOMftODATE. ANn THE 
PROBLB~S ENCOONTERED IN DESIG" UD CONSTRUCTION. THE SORYl!Y VAS 
LI"ITBO TO 'LOOP-TYPE' L~BBS. VITH PRlnARY I"TBREST Oil 
RECENTLY CONSTROCTEO PLANTS. TillS ARTICLB IS ESSENTIALLY Till! 
TNTRODnCTION AND SOllftARY or A STATE DI' THE ART REPORT THAT 
DISCOSSES STBEL LINED CONCRETE STRUCTURES. DBSCRIBBS CELL Lun 
DESIGNS OSED IN SBVERAL LIIFBR PLUTS. WITH PARTICULAR BftPOASIS 
ON THE SOOTHWEST EXPERI"ENTAL FAST OXID! REACTOR (SEI'OR). WHICR 
USES A PIIEIl LINER. AND THB FAST FLUX TEST PACILITY (I'I'TFI. 
vnICH USPS A FRBE fLOATING LINER. AND IDENTIfIES RRSEA8CR AND 
DEVELOPIIENT BELIEVED NECESSARY TO PER"IT A RATIORAL AND 
THOROnGH ASS BSSII ERT Of CELL LINER DESIGN COICEPTS. 

RADIOLOGTCAL ASPBCTS OF ENVIRONftBNTAL TRITIOII 
RODIIER. r. S. • WILCOX. W. II. 

OH RIDGE lurOUL LABORATORY. OAII RIDG!. TBNR. 
TOP. oOTBNTIAL PlDIOLOGICAL IftPLICATIOIS Of TRITtllll RELEASED TO 
TilE RNVIRONIIBRT "UST BB ASSESSBD TO DBYBLOP A POLICY FOR 
ftANAGING THE TRITIDII INVERTORY PROJECTED POR THB NOCLBAR POWER 
InDOSTRl. WRICH ALREADY PRODOCES TRITIUII IN MEGlCOl!IE 
QUANTITIES ANNUALLY. DEVELOP"ENT or PlISIOH REACTORS VILL CRBATE 
LARG~ POTENTIlL SOORCES !'OR CONTIIIUOOS liD pnLSE RELEASES OF 
TRITIOII. "UCO or IT AS TRITIO" GAS. AT PRBSEBT 90 PERCB~T or 
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TIIP TRITTn, PRoonCEO IS RELEASFD IN r.~SEOUS ~ND LI(lIlID 
RPfLnENTS TO BE DEPOSITED IN TnE HYDROSPIIERE AS TPITTAT~~ 
WATEQ. TVO ALTEnNATIVES ~OST BE CO~SIDEBED RELATIVE TO A LO~G 
Tr.R~ POLTCY FOR TRITTn~ ~ANAGF.~P.NT. ONE "ETROD IS TO DILnT~ AND 
DIsrER~p TIIP TRITIU~ FRO~ DOV~R STAr IONS ANn NnCLrAR FOPL 
REPROCESSING PLANTS AT A RATE COII"E~SnRATE VITH ppnDUCTION AT 
TilE PArILITY, A~D TIIP SECOND ~ETHon IS TO TAKE STEPS TO CONTAIN 
TilE TRTTTU" FOR STORAGE. U THIS ARTICLE A NO"AER nF fACTOP.S 
TIIAT INFLIIENCE 'l'IIE IIAGNITUDE OP THE r.STI"ATED PADfOLOGICAL 
T~PACT OF TRITIU" ON ~A" ARE DISCUSSP.D , AND KE' POINTS 
CONCERNING THE ~fHAVTOR OF TRITIU" ALONG THE EXPOSIJRE PA'I'IIWAYS 
TO ~AN ARE SU""ARIZP.D. BIOACCIJ""LATION PACTORS FOR TRITIU~ 
,prpnxtMAT~ UNITY FOR ALL HYDannEN POOLS IN SPITE OP THP LAPGE 
~AS~ DIPPRRENCE OF TRITIO" RELATI'! TO PROTIUM. THE QUALI-Y 
PACTOR FnR TPlrIU~ PELATING LINEAR E~eRGY TRANSFBR AND 
RIOLnr,TCAL EFFECTIVENESS IS CURRENTLY 1. O. ROVElER, THE 
POSSIB!.E N~OD FOP A LARGER QUALrTY PACTOR, PARTICOLARLY FOR LOW 
DOSES AND DOSE RATES, IS AC~NOWLEDGED. OTHER TOPICS DISCDSSED 
INCL'JDP TRANSMnTATION AND POSITION PFfECTS, "NCERTAINTIES 
CONCP.RNING THE OXIDATION RATE OP TRITIOM GAS IN TRP 
E'JVIRONMENT, TIIP POSSIBLE I~PORTANCP. Of THE AGE OF THE EXPOSED 
HlDlnOOAL, AND CURRENT UDIATION SAFETY GUIDES THAT LIMIT THE 
EtPOSURE Of "AN TO T~ITIl]". Till' ESTI"ATED DOSE TO "AN I'no" 
ORGANICALLY BonND TPtTIU~ IS THOIIGHT TO INCREASE TilE DOSE 
~STI~ATES CALCULATED ON THE BASIS OP TISSUE VATER TnITlnM ALONE 
DY APPROXI~ATELY 20 PERCEn. T"US rUE BSTaATED TOTAL DOSE TO 
~AN 00" INT'~ES OF F,~VIROJ"ENTAL TRIrIII~ IS 0.07 
"R~M/MTCRO-CURIBS. 

1 SURVEY 01' PIELD MTASOP~"PNTS 01' AT~OSPRBRIC DIrl'DSION ONDER LOV WIND SPF,FO I~YER5InN CONOITlnMS 
VAN nE~ IIOYEN, I. 

~ATIONAL nCEA~IC AND AT~OSPHERIC ADNINISTRATION, SILYER SPRING, 
~~. 

~EAsnRED PLTJ"E PEU CONCENTRATIONS PRO" FlYP SBPAPATE PIfLO 
P.XPP.RIIIBNTS UNDFR LOV WINO SPEED I~VBRSION CONDITIONS ARE 
ANAI.Y7.P.O A~O CO~PARED VITH COMPOTATIO~S BlsrD ON DIfFUSIOII 
rARA~ETER-TYPI"G PROCEDURES CU~RENTLY IN OSE BT THP. O. S. 
HUCLEAP REGULATORT CO"MISSION. IN ALL CASES THE MEA50RED 
CONC~N~PATtONS PRO" GROUND SOURCES VERB LOWER THAN CALCULATED 
YALOES, Tn! OIFPERE"C~ BEING PRI~ARILr DUE TO ENHANCED 
CR05SVTND ~PREAO. "OREOVER, TRE DIFFERENCES APPBAR~D TO BF. 
fllllCTION 01' SORFACE ROIIGHNESS, BEING GREATEST OVIlR HILLY 
FORE5~EO TP.RRAIN. 

STEA~ GE"E~ATnR TUD! FAILURES - vnRLD EXPERIENCE IN WATER COOLED RUCLPAR POWER REAcrORS IN 197q 
HARE, ~. G. 

CRAL~ RIV~R NUCLEAR LABORATORIES, ONTARIO, CANADA 
STP.A" r,ENERATOR TUBE fAILURES VERE REPORTED AT 25 OF 59 VA~ER 
COOLED ~UCLEAR rOV9.R REACTORS SURVEYBD IN 197Q, CO"PARED TO 11 
Of Qq IN 1q?3. THIS ARTICLE SUMMARIZES THBSE PAILnPES, HOST or 
WHICR, VRERE THP CAOSE IS KNOVN, vo.RP. THE RESOLT 01' CORROSION. 
VATER CHEMISTRY CONTROL, INSPECTION AJD REPAIR PROCEDURES, AND 
FAILTJR'l RATES AI' E DIscnSSED. 

ATNOSPUERTC PELEASB ADVISORY ClPABILIT! 
DICKERSON, M. H. + ORPHAN , R. C. 

LAVRENCE LIVF.P'ORE LABORATORY, LIYER"ORE, CALII'. 
THE ATMOSPHERIC RELEASB ADVISORY CAP1BILIrt (ARAC) IS A CO~CBPT 
POR A SERVICE TO FACILITIES RBQUIPING A "BANS OP REAL TI"E 
PREDICTION OF THE EXTBNT OF HFoALTH HAZARDS THAT NAT RESUL~ PROM 
A RElEASB 01' RADION!lCLIDBS AND OTHBR fOlIC MATBRIALS. THI'! ARAC 
SYST!", SPONSORED BT THB ENERGY RESEARCH AND DE'ELOPM~NT 
AO"INISTRA~ION (ERDA), CONSISTS OF A NI'!TWOR~ or SERVICED SIT8 
fACILITIES AND A CENTRAL PACILITY L~CATED AT TRB ONIVERSITY or 
CALIPORNIA, LAWRENCE LIVER"ORE LABORATORY (LLL). SINCE 1973, 
WilEN TRE CONCEPT VAS INITUTED, A .10111' FElS IBILITY STODY 01' 
"'HE ARAC STSTE~ HAS BEEN CONDOCTBO BY LLL AND SAVA~NAR RIVER 
LABORATOR! (SRL). A SYSTBN OF THREE SITES, LLL, SRL, AND THE 
ROC~Y PLATS PLANT, IS BEING TESTED AJD E'ALOATED DORING PY 
1976. PLANS ARE READT TO I~LE"ENT THE ARAC SER'ICE POR 
ADDITIO'AL ERDA "OCLlAR PACILITIES ~'ER rHE NEXT 3 !EARS. TRIS 
ARTICLE BRIEFLY DESCRIBBS THE ARAC COICBPT, DISCOSSES THE 
PROGRESS TO DAfE, AND OOTLINES POTORE PLAJS POR DEVELOPING THE 
SYSTI!M . 

AMERICAN ""CLEAR SOCIETY TOPICAL MEEflNG - NUCLEAR SAP~TY 1975 
~~ILnOLTZ , G. V. 

OAK RIDGE MATIOWAL LABORATORY , OA~ RIDGE, TENM. 
TnIS ARTICLE BRIEPLY REVIEWS THE A~!BIC1N NUCLEAR SOCIBT! 
TOPICAL "~ETING ON NOCLEAR SAP!TY HELD AT TUCSON, ARIZ. , OCT. 
~-8 , 1q75. A COftPREHENSI'Z SORYEf VAS MADB OP SlPETY ASPBCTS or 
THE CONTB~PORARY OTILIZATION OP NUCLBAR ENERGY, VITH E"PHASIS 
ON FUBL PROCESSING AND TRANSPORT, REACTOR PLAIT SAPETY, APD 
NUCLB AP VASTE !ANAGP.ftENT. INVITED SP!A~!RS PRO" INDUSTRY, 
UTILITIES, AID GOVERN"!NT DISCUSSED SOBJECTS BASED ON TRE 
EXPERIENCE OP rHB LIGRT WATER A~D GAS COOLBD RBACTOR 
INDOSTRIBS. THB INTERNATIONAL PROGRAIS IJ ~EY AREAS VERE 
COVBRED. 
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TH~ PELAP4 CO"PUTER co~r 2. ENGINEEFING DESIGN Of TH- INPnT ~ODEL 
BA"NIl~, fl. J •• SOLOnIG, c. v. 

APPOJ!T N"CL~AR CO~PANY, IDAHO FALLS, IDAAO 
Til!: R~T. A1'4 CO"PUTER CODr IS AN I~PIlRT1IIT ANALTSIS TOOL POR 
NIlCLEAR SAp.TY ANALYPIS. IT IS USED PRINCIPALLT I~ THB ANALTSIS 
OF THF IfYl'nTUETICAL LOSS OF COOLA"~ ACCIDENT BIIT IS ALS(, n~FD T" SEV~RAL OTHER APPLICATIONS. THIS ARTICLE IS TAE SECOND OF A 
TIIP~E PAPT SERIES ~lfICIl DISCUSSES, RESPECTIVrLY, TI'F RHAP4 
nnOGnA~, INPUT "ODELING, AND TYPICAL RESULTS. IN TPIS AP""ICLP. 
I~ DESCPIBED so"r OF THE CONSIDfRATIOMS BEQUIREfl TO "ODfL A 
'!'1'F.R"A1. AND HYDRAULIC SYSTE" WITH PARTICULAR E"PRA5IS IN I. I3HT 
WA""PP ~"CLEA R prWEF PEACTORS. FNGHEPRING DECISIONS R~QnIRP.D I~ 

PRfPARTNG HPOT ARP. AS IftPORTAHT IN THI! fiNAL CODE RESIILTS AS 
TifF conp. ITSELF. COOPS THAT APF SI~rLAP TO RELAPq ("E~TIOH~D I' 
PArT 1) n~QijIRE SI~ILAR INPUT CONSIDERATIONS. THE ARTICLE'S 
C('IICLH~Ior IS TIlAT THP. INPUT DESCPIPTION or A STST~M IS nOT 
"IITO"P, AND DIFF~RENT "ODELERS WDULD PRODUCE DIrPEPENT rNO'IT 
WI~H CONS~QI1ENr DIFF~RENT OUTPUT. HOIIEYER, IT IS ALWAYS 
pnSSIBLE TO OBTAIN CONSERVATIVP RfSULTS, Ir OBSIRED, VITH rilE 
U5Y. OF THE fiALU ATION "ODEL (P~) VERSIOJ or THE CODE. 

AIPC.APT CRASH PPO~ABILITIES 

(EDI'!'Oq'S NOTE - A CO"PREHENSIVE P!VTBII OP THE RISY Of ArrCPAFT 
CPASIl ~O NUCLEAP POWER PLANTS WAS PRESENTED IN NnCI.r.AR SAFPoTY 
1<;(1). TIlP PRPSPNT APTICLE IS TA~E~ PROft THR NRC R~ACTOR SAPETY 
5TOOY AN~ ~1f"ftAPIZ~S Tnp. PROCEDURE fOLLOILED 8T THP REGULATORY 
STAPF I. ASSESSING ATnCRAfT RIS~ A~D 1LSO TABnL1TES CRASII 
PRorA~ILITIES. SOCII INFORftATION IS NECESSARY FOB All AIRCRAPT 
nAZAPDS ANALYSIS AS DESCRIBEO IN THE "RC REGULATORY GUIDE.) 

Hn~AII P~LIA~ILITY ~NALTSIS 
TillS EOIT~D vnSION OF HOftAN RELIABILITY UALTSIS WAS n~EN 
PPO~ TilE "I!~ ASSESSftENT ANALYSIS AS ORIGINALLY PRESENTED TN 
R".PORT WASH-1400, THE REACTOR SAPETY STUDY. THE REPER~NCES 
GIVEN TN r~E REPORT ARE SUPPLE"ENT!O BY THose IN TAB 
POSTSCqIPT, AND A SIIORT BIBLIOGRAPHY IS APPENDFD. 

N~'ITqON TRRAIlHTION E~nRITTL!"ENT OP REACTOR PRESSURE VESSEL ~TEP.LS 
STep.LF, L. E. 

NAV~L PES~ARCH LABORATORY, IIASHINGTON, D. C. 
TilE POTURE OP N"CL~AR POWER DEPENDS I~PORTANTLT ON THE 
AssnRA~CE OF SAfETY AND BELIABILITY. rRB PRI"ARY PRESS ORE 
BOIiNDAqy, ESPECIALLY THE CORE REGION PRESSOR! JESSEL, "UST 
IIITHSTAND THE USOAL SERVICE CONDITIONS PLUS ~EOTRON RADIATION, 
WHICII ~~ElRITTLES, HARDENS, AND STPEQGTHENS TRE STE~L USED IN 
THE PR~ssunE VESSEl. THIS ARTICLE REVIEVS TH E CRI'l'ICAL FACTOR S 
ASSOCIATED IIIrH RADIATION E"BRTTTLBftENT A~D TRE ftEASURES TAAT 
rA~ DE TAKEN TO "INlftIZ! THIS ErfECT AJD TROS EIRANCE SYSTP.ft 
SA!'ETY POR LIGHT WATrH REACTORS. 

'DENTIl'ICATTON OP PO'I'ENTIAL I"PROVEftENTS IN ENVIROI"ENTAL SORVEILLAlfCP: TECIIHTQJ!S 
WAITI', n. A •• DF.~HA~, D. U. 

PACIPIC NORTHWEST LABORATORIES, RICRLAND, lASH. 
IN TIIR LAST 2 YEARS, SEVERAL POLLS WERE TUEN AftONG DIFPERENT 
CO"PON~NTS OF THr. APPLII!D ENVIRON"BNTAL SURVEILLANCE CO""UNITY 
TO IDRNTIPT AREAS 01' ENVIRONftENT1L SURYEILLANCE "ETRODOLOGY 
WHICR OBSERVE PRBSBNT AND PUTURE IJV!STIGATIONAL E"PHASIS. 
'PROGRA' DESIGN RATIONALE,' 'DATA HANDLIIG AHD INTERPRETATION,' 
~ND 'onALITT CONTROL' CONSISTEJTLY RAN~ED I, 2. AND 3. 
'SAftPLInr,' AND 'SA'PLE AJALYSIS' qANKED _ AND 5. IftPROVBftERTS 
IN PRO~nAft RATIONALP AND DATA IWTERPRBT1TIOJ "ETHODOLOGY ARE 
CORP~N~LY BEING BfFECTED THROUGH THB USB or CRITICAL PATRIIAr 
A1IHY5tS UD DISTRIBUTION ANALYSIS. THE USE or EXISTING 
R~GIONAL P.NVIRON"ENTAL SURVEILLANC! DITA AID PAST ~NOVLEDGE 
OF CONTAftINANT TRANSPORT CHARACTERISTICS BA~!S TAE PROCESS or 
P.LI"INATIIIG NO~CRITICAL CONTA"IUNTS no "BOIA RELATIVELr 
SI"PLE, SO THAl I'!lRTR!R I~VESTIGATl)N or CarTIClL PATHIIAYS AWD 
COPTA"INANTS CAN BE EftPHASIZED. DISTRIBOTION ANALYSIS CAN BE 
nSED IIITH CON!'IDENCE FOR INTERPRETING TH! DlTA U TER"S Of' 
SAftPLE REPRESENTATIVBNESS AKD POR U! IDUTIPIC1TIOH or TJPICAL 
IINVInO~ftENTAL J EYELS (FROft GEOftETRIC "BUS) UD EXPECTED OPPER 
LI"ITS (STANDARD GEOftETRIC OBVIATIONS). 

RADIATION DOSES UD EFFI'CTS ESTHATED fOB AQOATIC BIOTA ElPOSED TO RADIOACTIJE RELEASES FROft LIIR PUEL 
CYCLE PACILITIES 
~LAYLOC!(, B. G.. IIITHEBSPOOJ, J. P. 

OA~ RIDGB NATIONAL LABORATORY, OA~ RID~E, TEW~. 
AQUATIC ORGANIS~S ARE EIPOSBD TO R1DIOIUCLIDBS RELEASBD TO THE 
ENVIIION"ENT DURI NG v ARIODS STEPS OP TH! JOCLBAR POEL CYCLE. 
ROOTINE RELEASES rRO" TRESE PROCESSES ARE RBSTRIcrED II 
CO~PLIANCE WITH THE INTBRNATIONAL COftlISSION ON RADIOLOGICAL 
PROT~TIO", WRICH RBCOftftBWDS LIIITS POR IADIATIO" DOSES TO TRR 
GENERAL PUBLIC. IT IS GEIBRALLY ACCEPTED THAT AQOATIC ORGAJIS"S 
WILL NOT RECEIVE DAft AGING EITERJAL R1DIITION DOSES IJ SOCR 
ENVIRONftBNTS. BECAOS! OP TRB POSSIBLB BIOACCO"ULATIOI OP 
RADIONnCLIDES, 1l0llEJER, THERE IS CONCERJ TRAT AQOATIC ORGAlfISl'IS 
ftIGAT AE ADVERSELY APPECTED BY INTBRNAL DOSBS. THB OBJECTIVES 
OP THIS ARTICLE AR! (1) TO ESTI"ATB THB RADIATION DOSE BECBIVBD 
BT AQUATIC BIOTA !'RO" TAE DIprERE~T PROCESSES AID TO DBTERftII! 
TnE IAJOR DOSE CONTRIBUTING RADIO~OCLIDBS 1JD (~ TO ASSESS TAR 
I"PACT OP ESTI"ATED DOSBS OR AQOATIC BIOTA. DOS! BSTIftATBS AR! 
"ADE BT USING MEASUREftENTS OF RADIOloeLIDE COJCBNTRATIONS IN 
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THE ~I~nJD ·FFLUfNTS OF REPRESFNTATIVE FACILITIES. WRgRF S~CH 
"~AS~R~MENT~ ARE NOT AVAILABLE, PREDICTEO R~DIO.CTIVE RELEASES 
TO T'IP. A(lllATIC rNYlRClN"ENT ARE ~SEn. ALTHOUGH RADIOACTIVE 
R~J,EASP'S FROM RPACTOR~ USEn TO r,EN~RATE n!CTRICAL ENERGY IIAVE 
"FCI'IV~D THE "OST ATT~NTION ARD ARE THE BI!!ST DOCU"ENTED, THIS 
~VAL~ATION SHOWS TilE POTENTIAL FOR A GREATER RADIATION DOSE TO 
AQnA~IC RIOTA FPO" TnE N"CLEAR PU~L-SUPPLY FACILITlrs (I.E., 
UNJNr; AND ~ILLTHG). THE BFFECTS OF CHRONIC LOll LEVEL RADIATIOll 
ON AQ"ATIC ~RGANIS'S ARE DISCUSS~O PROM SO"ATIC AND G!NETIC 
Vlp.wnOI~TS. ON THE BASIS OF Tn~ BODY OF RADIOBIOLOGICAL 
r.vrDENr!~ ACC"U"ULATED TO DATE, NO St1RIFICANT DRLF.T~RIOUS 
·FF~CT~ ARE PREDICT~D FOR POPULATIONS OF AQUATIC ORGANIS"S 
~XPOSEn TO THE F.STI'ATED DOSE RATES RESULTING FRO" ROUTINE 
PFLEAS~S FrO" CONVERSION, ENRICII"~NT, FABRICATION, REACTOR AND 
R2PFOC~S~TNG rAc"ILITTB~. AT THE DOSES BSTI"ATED FOB "ILLIIG AND 
'INI~G OP~PATI:lSS, IT WOULD BE OIrPICULT ro DETECT rADIATION 
~PFECT~ ON AQUATIC POPULATIONS. HOWEV!R, TH! S~GNlrICANC~ or 
srcn PADIATION PXPOSURFS TO AQnATIC POPULATIONS CANNOT BE PIILLY 
~VALIIA'I'rD WTTHOUT FUFTHER RESEARCH ON EFFECTS or CHRONIC LOW 
LrVET. OADIATION. 

TH~ SAF'lTY OF WOR~FRS IN THE NDCLEAR FUBL AND RUCTOR INDUSTRIES 
BHEP, ~. P. 

U.~. ENP-Rr.y RESEARCH AND DEVELOP"ENT AD"INISfRATION, VASHI"G~ON, 
D.C. 

TflIS AnT1CLE REVIEWS SAFETY RP.LATED DATA FOR 1973 AND 1914 
COLI,~C'I'EO FRO" PRlVA'!'E 1NDUSTQIES ENGAGED II TilE PROT)OC'!'ION or 
UPAHIO~ PURl. OR REACTOR CO"POBEHTS fOR COM"ERCIAL NUCLBAR POIZR 
REACTOCS. OCCUPATIONAL INJURY AWD ILLRESS IHCID!N:! RATES 
CALC~LATf.D PROM THP. nATA ARZ COMPARF.D VITH THOSB OF OTHER 
IWDOSTPIES. RADIOLOGICAL HEALTH DATA ARE lLSO PRESENTED ANn 
DISCOS!;En. 

~IICLEAR E~EFGY CENTER SITE SORVEf - 1975 
NRC" OPFICE OF SPECIAL STUDIES, IIASHINGTOH, DC 

(P.!'IITOR'S ~OTE - TilE ENEflGY REORGA"IZATIOR ACT OF 1974 REQnIRED 
THE NEWLY E~TARLISHEn U.s. NOCLEAR RE3DLATORY CO""1SSION (NRC) 
'1'0 U'In'!RTAKE A NIICLEAR ENEPGY CENTER SITE SURVEY. THAT SDRVEY 
AHD 'l'HE CONCONITANT CONSIDERATIONS ARE COITAIIED IW OSNRC 
PEPORT NUREG-OOOOI PUBLISHED JANUARY 1916 AND SOLD BY NTIS. THIl 
rINAL REPORT INCLUDES SEVEPAL SEPARATE DOCD"ENTS AS POLLOWS -
EXFCl/TIVE ~U""ARY (20 PAGES), Sq.OO. PART I, 5"""ARY AND 
CONCLI1!;IONS (220 PAG1'S), S8.00. PART I, APPENDIX A. u.S. "AP 
COARSE SCREENING RESULTS, 13.50. PIRT II, THE O.S. ELECTRIC 
POII~R ~YSTP." AND THE POTENTIAL ROLE or NUCLEAR ENERGY CENTERS 
(225 PAG~S), ~8.00. PART Ill, TECHNICAL CONSIDERATIONS (615 
PAGP5), 516.75. PART IV, PRACTICAL ISSUES OF I"PLE"ENTATIOR 
(?OO PAGES), SlA.7S. PART V, RESOURCE AVAILABILITY AND SITE 
SCRE!!NIHG (230 PAGES), $8.00. INCLUDED IN THIS ARTICL!! (VITH 
"IliOn EDITING) ARE 5 lC. 1, INTRODUCTION AND RESULTS, PRO" THE 
EXEcnTIV~ S~""APY, A U.S. "AP CONTAINING THE COAPSE SCREENING 
REsnLT~, AIID A BIBLIOGRAPIlT OF THE LITERATORE ON NUCLEAR ENERGY 
CENT'.!P!; PRBPlRED BY TH~ 110 CLEAR SHUY INFORUTION CENTER. THE 
NRC RRPORT INDICATES THAT NUCLEAR BNERGY CENTBRS, WITH DP TO 20 
NUCLP.A~ POW~R REACTORS, CAN BE PEASIBLE AND PRACTICAL IN "Alf 
LOCATIONS BUT THAT FEDERAL AND STATE PA8TICIPATION WOULD 
PP(>BABl,Y BP. REQUIRED TO fURTHER THE DIlYBLOP"!!HT OF I 
SUBSTANTIAL NU"BER 01' CEIITERS.) 

THE RP.LAP4 CO"POrER COD! III. LOCA ANALYSIS RESDLTS OF I TYPICAL PiR PLUT 
BAR Nil", !l. J. + SOLBRIG, C. II. 

AEROJET KOCLEAR CO"PAMY, IDAHO PALLS, IDAHO 
TilE nELAP4 CO"PUTBR PROGRA" IS A VALUABLE TOOL rOR OSB IN 
~(lCL!lAR SAFETY ANALYSIS. IT IS USED PRIICIPALLT n THB ANALYSIS 
OF THE HYPOTHETICAL LOSS OF COOLANT ACCIDENT BOT IS ALSO OSED 
III SEVERAL OTHER APPLICATIONS. THIS ARTICL! IS TH! LAST OF A 
THRF! PART SERIES THAT DISCUSSES (11 THE RELAP' PROGRAM, (2) 
INPO'l' ~ODELlftG, AND (3) TTPICAL RESULTS. THIS ARTICLE CORSIDZRS 
Till' UPDT REQUIRED TO "ODEL A TYPICAL FOOR-LOOP PRESSUBIZED 
IIATER REACTOR, THE CALCULATIONAL 8BSDLTS rOR TRIS PLANT, AftD 
THE PHTSICAL PHENO"EKA THAT THESE RESOLTS 8P.P8ESERT. THE 
CALCOLATIONS IE8E PERFOR"ED VITH THB STINDIRD 'ERSION OF RELAP4 
(THE LATEST PDBLICLY AVAILABLE 'ERSIOI) IBST!AD OP TH!! 
CONS'lRVATI VE fER SIOH USED FOR LICERSIHG. THE RI!SULTS ARE 
REPRESENTATIVE OF LAPG!!: VATBR REACTORS, BOT DIPPB8BJT DI!SIGifS 
IlLL URIBIT DIFFBRENT PHBHOREIA. 

RELIABILITY ANALYSIS OF TAl! SCRA" SfST!" OF THE RISSODRI ONIVERSITY RESEARCH REACTDR 
IIERNBR, R. A. + LOYALKA, S. K. 

UNIVERSITY OF "ISSOORI, COLDRBIA, 8ISS0081 
THE ~ELIABILITY ANALYSIS OP ANTICIPATI!!D T8ANSIE8TS WITHOUT 
SCRA" IS A TOPIC OF CONSIDBRABL! SIGIIPICIICB IN BI!ACTOR SAPETY 
STODIES. THIS ARTICLE DESCRIBES THE R!SDLTS OP A RECI!ITLY 
COftPLETED STUDY ON THE RELIABILITY OP THB RISSODRI UNI'ERSITY 
RES BARCH RBACTOR ("0 aft) SCRAft SYSTBR. POR TRIS REACTOR IT HAS 
BEBN DETZRRIIED THAT THZ FAILURI! TO INITIATE A SCRAB 
AnTO~ATICALLY OR "ANDALLY IITHIN 7.5 SEC OP AI ISOLATION VAL'E 
CLOSORE CAM LEAD TO CORI! ftELTDOVN. SINCE VALVE CLOSURE IS A 
CREDIBLE ACCIDENT (IT HAS OCC08RED DICE DORIIG THB PAST 5 
YEARS), IT IS I"PORTANT TO KNOll THE RELI1BILITY OF THE SCRA" 
SYSTE". THE ADTHORS RAV! OSI!D THE EfBNT liD rAULT TRI!B 
ftETHODOLOGIBS TO ANALYZB ACCIDBIT SEQOBICI!S AND THE SCIAB 



17-4-Q-Qn 

11-q-5-4~q 

1 7-q- S-q 7 1 

64 

SYSTR~. SEVFRAL CO"~O!l "ODE FAILII~P.S HAV~ BPEN Ifl!NTIFI~D. AND 
TIIP. 'YAILABTLITY PROBABILJTIE5 FOR EACH PRI~ARY RVRNT WEP.~ 
OBTAlMPD BY A DETAlLFD EXA'INATIOII 1F THE "IIRR Op~rATIIIG 
REC~~D~. DETAIL~fl ANALYSTS SHOW~ THAT THE "URR SCRAM SYSTE~ IS 
HIGHI.T PFLtABLF AND COMPARES FAVORABLY WITH TnE COPRESPONI'ItlG 
RRSOLTS POR SURRY I, VIIIcn WAS DISCOSSED IN TH! RP.ACTOR SAPETY 
5TIIDI. 

~ELATION 01' INTER"EDIATE SIZED PRESSURE VESSEL TE5T5 TO LIR SAPETY 
"ER~L~, .1. G •• VHIT~AII, G. D •• BRYU, R. H. 

OAK RIDGr. NATI~NAL LARORATORY, OA~ RJDGE, TENN. 
""I>E~ THE AnSPIC ES ~ F Tn E ilEA VY-SEcrrON STEEL TECH 1I0LOGI 
PROGRAM Af OA~ RIDGP. NATIONAL LABORATORY, EIGHT INTBR"BflIA~E 

SIZE!) (6-1". VALL TIlICKNl'SS AND H-U. OUTSIDE nIAMETER) STEEL 
l'Pl'S50'E VESSELS CONTAINING CAPEPOLLY PREPARP.D AND SIIARP1'NI'!D 
SUPfACR CRAC~S nAVE ~REN TESTED TO PROVIDE AN IftPRO'ED 
QUANTITATIVE B~~IS POR EVALUATING T~B SAFETY ft~RGI"S AGAINST 
fr~CTUPI'! Of NOCL~~R RE~CTOP PRESSORE VESSELS. THP. rYLINDRIC~L 
RFGI~N5 or THE TEST VESSELS WERE P~BRIC~TED PROft P.ITII~R ~5n8 
CL~S~ 2 FOP'ING 9TP.~L OR A53], GRADB B, CLASS 1 STEEL PLATR. 
TUE "LAWS IN TItE TI'ST VESSELS WER! 1.20 TO 5.30 IR. DEEP, AND 
TEST TP,MPP.R~TOR~S RANGI'D FROft ]21' TJ 1961'. EXTENSIVE PAST 
FPACT"PE VAS OBSEnVEn, AS EIPECTBD, ~T 32F AT A rR~SSURE "~~R 
THE GRC'SS YIELD PRESSOn! OF THE TBST VESSEL, AND TWO VESSELS 
LEH~[) UTHOOT F~ACTunINr, AT OR SLDHTLY ABOVE 190F. EXTENSIVE 
PrACTlInE ANAI.YSE5 WERP. PEBFORftED OK ALL VESSEi.S. THE ANALYTICAL 
STUDIP.S PEPPORnRD ItlDICATE THAT, BELOW THB OPPER-SHELP 
TC"P~RATURE RANGE, LINI'!AR ELASTIC PRACTOR! MECHANICS (EXPRE5SEO 
IN TI!R~S Of STRAIN) IS ACCORATE OR CONSBRVATIVE, DEPENDING ON 
TRANSYP.RSE RESTR ArNT CONDITIONS PRIOR TO TRB O"SET OP T"ROO~H 
THE TUIC~NESS TIELnING. IN ~DDITION, IN TRI! CYLINDRICAL R~r.ION 
OF A VESSEL, WITUIN THE UPPER SUELP Tp.nPEBATURE RANGE, PAIJ.lJPE 
IS CONTROLLED BY TUR ONSET OP PLASTIC INSTABILIT! IN TRE RI'!GION 
SIIPRnnNDING THB PLAW IF THE UPPER SRRLF TOOGHNESS IS 
SUFpIrIBNTLT HIGH. fOR SURFACE FLAWS or LESS THAll H~Lp TRF TEST 
VESS~L V~LL THICKNESS IN DEPTH, FAILORe LOADS WEPE 
~PPR/)XTftATEI.YTRRBE TIftES THB CODB DESIGN PRESSORE or TRE TPST 
VESSELS. APPLICATION OF THE ANALYSIS PROCEDURES DBVELOPED FOR 
TIIESE TESTS ON INTER~EDIATE SIZED VESSftLS TO A "TPOtHETICAJ. 
PEAC~O' PRESSORE VESSEL INDICATES THAT A SInILAR nARGIN OP 
SAFETY IS INHERE NT I H PULL SCALE' ESSI!!LS. 

CORPENT STATUS OF THE PL!lTOIIIO" ROT PARTICLI! PROBLEft 
RJCHftOND, C. P. 

OAr RIDr-" NATIONAL I.AD~RATORY, OA~ RID~E. TENH. 
IN pBBRUARY 1974 TilE NATURAL RE~OURCBS DEFENSE COONCIL, INC. 
("ROC), BROOGHT A PETITION TO THE ATTENTION OP THE O.S. 
RNYIRON"ENTAL PROTECTION AGENCY AND THE O.S. ATONIC ENERGY 
CO"nI5SION WHICH CALLED FOR A RF.DIlCTION IN RADIATION STANDAPDS 
pOR I""OLO~LE. INHALED ALPHA I!"ITTING TRANSORARIon ELBftBIITS BT 
A FACTOR Of 115,000. TnE PETITION TO A"END RIDIATION PROTECTION 
STANQARDS AS THET APPLY TO ROT PARTICLES MAS SOBnITTED ALONG 
WITH A SUPP~RTING DocunBNT ENTITLED 'RADIATION STllIDIRDS POR 
ROT PARTICLES.' TRIS ARTICLE SOft"ABIZES THE RESPONSES OP 
VA PInos AG!NCIES, ORGANIZATIONS, AND INDI'IDUALS THAT HAVE 
APPE AR RD OUR ING THE TWO YUBS SIMCE THB PBTITION lAS SUDftI"TB D. 
T8E BnL~ 01' SCI1!RTIPIC EUDEIICP AVAILABLE TO onE DOES NOT 
APPEAR TO SUPPORT THE PETITION OR TH! SUPPORTING HYPOTHESIS. 
HOT CONSIDEPED AT TRIS TIME ARE CRANGBS IN THE ORIGINAL 
PETITION OR BEBOTTALS PRBP~RED 1M RESPONS! TO sonE or TnE IIOR~S 
PRESENTED IN THIS ARTICLE. 

tATnRAL BAC~GROUND RADIATION IN THB ONITED STATES 
NATIONAL COONCIL ON RADIATIOI PROTECTION AND nI!ASOR!ftEITS, 
WA5HINr.TON, D.C. 

(EDITOR'S ROTE - RADIATION IN THE EN'IBOKftERT PRon NITORAL 
SOURCRS IS T81! M~JOR SOORCE OP RADI1TIOI EXPOSURE TO ftAN. fOR 
THIS RRASOH IT IS rRlQOENTLI USED AS A STANDARD OP conPARISON 
fOR EXPOSORES pRon MEDICAL OSES, VEAPOIS TESTS pALLOUT, AND 
NUCLEAR POVER. TO ftA~E HATOBAL BAC~GROOND R1DIATI09 DATA ftORB 
~DAPTABLE, TR! NATIONAL COUIICIL ON RADIlTION PROTECTION ABO 
"BASOREftEHTS (NCRP) DEn BED THE SO URCRS OP BXPOSOR I! IN EXPLIC IT 
OETAIL IN A CO"PREHENSIVE REPORT, conPLBTE 11TH ABOOT 300 
PERTINP.RT REfERENCES. TRIS ""CLEAR S~'ETY ARTICLE CORTAIIIS rRE 
SOftftARY FRO" THAT REPORT AND SOftE BICEIPTS PROft APPEIDIX B Of 
THE REPORT. TH! REPORT IS ENTITLED 'IATORIL BAC~GROUIID 
RADIATION IN THE UNITED STATES' ~ND IS A'AILABLE AS NCIP 
RErORT 45 FRon NCRP POBLICATIONS, P.O. BOI 30115, W~SHINGTOII 
D.C. 20014. AN ATTRACTI'E fEITURE II THE PRBSBIITATIOI Of TRE 
DATA IS TRAT THFT ARE ~IPRESSED II TP.RNS OF THE CRITICAL ORGANS 
VRIC" ARI! EXPOSED. ALTHOUGH THE nAJOR CONTRIBUTION TO 
R~DIATION DOS! TO HUMANS IS PRO" NArURlL B1C~GBOOND, TRE 
GREATEST PORTION OF ftAN NADE RADIATIOR DOSE IS DOE TO EXPDSORES 
ACCR"ED DORIIIG ftBDICAL DIAGNOSTIC PROCEDURES. TRE ESTlftATED 
ANNU~L GENETICALLY SIGNIPICAIT DOSE CONTRIBOTIONS PRON 
R~DIOGRAPHIC BIAnINATIONS IN THB ONITBD STATES IN 1970 IS 
APPROXTUTELY 20 IIRADS (~pPROlInlTILr BQOALS 20 ftREnS) (SOURCR 
- GO~AD POSES ARD GENETICALLY SIGIIFICIRT DOSI rRO" DIAGNOSTIC 
RADIOLOGY U. S., 1969 AN 0 1910, BOR BAD OP RADIOLOGICIL RULTR, 
I!DUCATION AND IPoLrAR!, APRIL 1976). ALSO, THE 
COIIUIBUTION PRO" DEYELOPIIIG NIICLBAR p(nlER INDOSTPT IS 
EXPECTED TO CONTRIBDTE A POPULITIO! DOSB or LESS THAll 1 PERC liT 
OF HATDBlL BIC~GROORD. 
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OAK RIn'1e NAT TONAL LADORA"'ORY, OAK RTDr.B, TEN". 
(F-DITOR'S NOTE - THE FOLLOWING ARTICLE WAS ADAPTFD FROft A 
"UrI. EAR REGULATORY COftftISSION REPORT EHTITLF.D' INVESTIGA'l'TON 
AND EV~LUATION OF CRACKING IN AUSTENITIC STAINLESS STEF.L PIPING 
or DOltIN') VATER REACTOF PLANTS.' TRIS REPORT WAS PREPARED BY 
Til" oII'F. CRACnNG STUDY GROnp THAT WAS FOR"ED DY Nnc TO 
I~V'~TIGATf. THIS PP('BL~~ AFTER A SERIES 0' SUCII CRACKS HAD 
Ot:CIIRRPD. TIIP. S7IJD! GROIIP CONCLUDED THAT THF. CFACKS WERE CAOSED 
DY I~'" ~RGF AN ULA" S':'P F.SS CONRROSION un ft ADE ElTENSIV!'! 
nECO~".NDATrONS FOR (1) THE EARLY IOENTIFICATION OP SOCH CPACKS 
I~ O" •• ATI~G PLANTS AIIO (2) THE ULTI'ATE REonCTION OF THIS 
PII£NOftENON. THE STllny foRonp ALSO CONCLUDED TnAT TIIP. PRORAOILITY 
WAS ~X.P"~F.LY LOW TnAT THE PPFSENCR OP SOCH CRAC~S COULD LEAD 
TO A SIGNIFICANT SArFf! HAZARD TO THE PUBLIC. INCLOD8D AT T~E 
END or THIS ARTICLE IS A BIBLIOGRAPHY PREPARPD BY THE STODY 
GROUP. ) 

COS. - BENEFIT UO RIS~ - BENEFIT ASS£SS~ENT rOR "nCL~AR POIlr.R PLARTS 
EIc~nOI.7, G. G. 

GEORGIA INSTITOTE OF -PCHNOLOGJ, ATLANrA, GA. 
A COST-BENF.fIT ASSESS"ENT IS AN ESSENTIAL PART OP THE 
PNVIRONftr~TAL I~PACT STATE"ENT SOB'ITTED AS PAPT or THB 
LlrFNSTNG CONSIDERATIONS FOR A NUCLEAR FACILITY. SIICH AN 
ASSF.SS~ENT FORKS PART or THE INITI At DECISION TO BUILD A 
NUCLP.AR PACILITY, P.NTERS CRITICALLY INTO THE SELECTION or 
SUIT\BI.E SITE, AND IILTIftATELT PORftS PART OF THE DESIGN 
I'ROCgDORFS TO OPTlftIZE ENGINEERING SOLUTIONS TO DEAL VITH 
WASTl'.-H"AT DISSTPA.ION, TREATftvNT '~THODS rOR HDIOACTIVE 
EFFLq~NT CONTROL, AND LAND AND SITE OSL IIHRREAS THB INITIAL 
D1'eISIO' USUALLY CA~ BE "AI'£ IN PURELY PCONO'IC T£8"S, THE 
LATT~n STAr.ES INVOLVE ENVIRONftENTAL AND SOCIAL ISSqES TnAT AR!'. 
110'" ~EADIL! QUANTIvI~D AND INVOLH A QOALITATIVE JUOG"ENT or 
WHAT CONSTITUTES TH~ LEAST, REAnILY ACHIEVABLB IftPACT. TH8 
RADIOLOGICAL IKrACT OF THE PLANT ON THE SUR~OnNDING POPULATION 
'RO" T~E RELEAS! OF 101 LnHL EFPLUEftTS CAN BE QOANTlrIl'D UD 
TnEATED AS , FINANCIAl. 'COST.' ALTBBNATIYBLY IT rAN BE TREATBD 
AS A "IS~' AND RELATED TO OTHEB RIS~S ftODERN "AN IS SUB.IECTED 
TO AND CAN BE "SED AS A RBANS TO ESfABLISH SIT~ BO"NDABI~S. 
BOTH COST-B!NEFIT AND RISK-BENEFIT ANALYSES REPRESENT 
ESSENTIALLY OPTlftIZATION APPROACHES TO TH8 PROBLEft OF ftAKING 
NOCI.lAP POWER PLANTS ECONOftICALLY COKPETITIVE, SOCIALLY ANn 
POLITICALLY ACCEPTARLf., AND AS SAPE OR INNocuons AS ONE CAN 
REASONABLY RAKE THE". 

CRITICAL ~ASS - POLITICS, TECHNOLOGT, ARD THE PUBLIC INTERPST 
BROHFftAN, L. ". + ftATTIHGLT, T. J •• JR. 

OA~ RIDGE NATIONAL LABOPATORY, OA~ RID~E, TEN". 
CRITICAL "ASS '1Q AND '75, NATIONAL CO"FBRBNCBS OF OPPONENTS or 
NIICLEAR POWER CONVEVI'D BY CONSOftER ACTIVIST RALPH MADER, TlERE 
HELD IN WASHIN3TON, D.C., IN NID-NOfBRBER 191q AND 1975. 
SPSSIONS OF THESE CONFERENCES VERB DEVOTED TO ft&KING T8E ::ASE 
AGAI~ST NUCLEAR POWER DE'ELOPftENT IK THE UUTED STATBS AND 
ABROAT) AS WELL AS TO DELINEATING S'rRATRGIBS POR CITIZEN ACTION 
AGUNS'" TilE IIUCLEAR ALTEUATHE. THB CONFBRENCES POINTED OUT 
TIIP DROADENITIG OF OPPONI'TlTS' CONCERNS FROft ftEREL! TBCHNICAL 
TSSO~S TO A VIDE SP8CTROft or SOCIAL, ECOMO"IC, POLITICAL, AND 
"ORAL ISSUES. THE AnTHORS, SOCIAL SCIENTISTS 1'1' T~B OA~ RIDGB 
NATIONAL LABORATORY, DIScnSS THE I"PLICATIONS OF THIS 
BROADENING 0 EBAT E FO R ETiER GY POLICY. 

TifF ROLE OF CORE DISRUPTIVE ACCIDENTS IN DBSIGN AID LICENSING OF tftFBRS 
FAUSKF.. If. K. 

ARGONNP. NATIONAL LABORATORY, ARGONN!!, ILL. 
TnE ROLE OP CORE DISROPTIVE ACCIDENTS (CD1S) IN DESIGN ANn 
LTCFNSING OF LIQUID ft8TlL COOLED FAST DRBBDEB BBACTORS IS 
RP.VIEWP.D. INCLUDING A DESCRIPTION or CDA INITIATORS, LIKELY 
ACCIDENT PATHS, CORE ftELTDO'N ERRRG!TICS, AND RADIOLOGICAL 
CONSEQUENCES. IT IS CONCLODED THAT (1) THB PROBABILITIES OF 
INITIATORS LEADING '1'0 CORE RELTDOWN SHOOLD AND C1N BE NADE 
SUFFICIENTLY LOW [OBJECTIVE, LESS TAU 10 (BlP-6) PER REACTO~ 

YEAR) TO REDUCE THE" TO CLASS 9 ACCIDE~TS, (2) BEST ESTI"AT! 
ANALYSIS INCLODING DESIGN CONSIDBRArrONS SHOOLD ARD CAN 
DEftONSTRATE THE ONLIKELIROOD (OBJIICTIYB, LESS TRAN 10 [EIP-2) or 
A POSTOLATED conE "ELTDO'N LEADING TO SUBSTANTI1L BNBRG~TICS 
THAT WOULD CHALLERGE THE ENERGY ABSORPTIOI CAPABILITY PROVIDED 
BY THP PRI~ARY SIST!" DBSIGN, I.E •• THE ABSENCE or ENBRGETIC 
HYDP.ODYNAftIC DISASSEftBLY AND/OR B.ERGBTIC PUBL COOtANT 
INTERACTIONS, (3) THE PRINCIPAL BASIS FOR THE PRlftARY SYSTE" 
DESlroN SHOULD BE SET BY FUNCTIO"lL RBQOIRBftENTS WHERB ANY WBA~ 
LINKS IN THE RESULTING DESIG" SHOOLD BE UPGRADED '1'0 GIVE AN 
OVER AI.L CONSISTENT S YSTE~ IITR AN OI'TISU" BIBRGY A BSORPTIO. 
CAPABILITY (ESSE~TIALLY CORRE"T PRACTICE) A"D JOT BY ARBITRARY 
CDA ENERGETICS, AND (q) ON THE BASIS OF BBST ESTlftAT8 ANALYSIS 
INCLODING DESIGN CONSID8RATIONS, THE OBJECTI'E SHOULD ARD CAN 
DP TO DERONSTRATE LONG-TERft CONTAII"!NT CAPABILITY OF THE FUBL 
DP.BRIS POLLOIING 1 POSTULATED CORE NELTDOIN ACCID!"T. THIS 
BALANCED APPROACH IS B8LIE'ED NECESSARY, AT LBAST II THE lEAR 
TERft, TO ADEQUATELY DERONSTRATE THlT THE SlFETY OBJBCTIVB TH1T 
THE OCCORRENCE or RADIOLOGICAL CONSBQUBICES OUTSIDB TH! PLANT 
BO"NDARY IN EICESS OF ACCEPTABL8 LEVBLS ftOST BE LESS THAN 
10 [EXP-6) PBR REACTOR lEAR HAS rlDBBD BBII ACHIBVBD. 
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PEI.IABIUADIlTTT OF PTPYIlr. IN LIGHT WATER PEACTORS 
P·t5f1, :i. H. 

nATT~U'! ~ACIPJC NORTI'WEST LABORATORIE~, RICRLA"fl, U~H. 
-III~ A"TTCl! AS~E~S!S TH~ RElIABILI'Y Of PIPING IN LIGHT WATfR 
·~AC~O'S BA"ED nN HOII!nCLEAR PAILURE DATA, CONnITroNAL FATLORE 
ppnBAQTLI'IP5, TIIP. 1nLP or p~PIODIC TNSP!CTIO~, AND A REVIPW Of 
~"rl~AR ~YSTEn FAILUPRS. fAILUPE STATISTTCS COMFIRn RATRS or 
10 ("lP-q) TO In (PXP-6) PER REACT~P YRAP IN LARGE PIPES, AITH 
IIIr.H1R ' .\TP." AS T~r. ~IZ! DECREASES. PERIODIC INSPP.CTION, A 
CPI"'TCAL fACTOR, EIIIIA'ICPS RELIABILITY 8Y FACTOPS or 10 TO 
10,onn. ~UCLEAR PAILunES ARE CLASS~O INTO TWO STATISTICAL 
C~- Rr;O'FS (1) THOS" DUE TO rnRR-:.ANIILAR STRESS CORROSIon 
C!'ACHNG (r~sc:), AIIO (2) ALL OTHERS DOE TO COHSTpnCTION, 
DRSI~~, OP nPEPATrONAL PRRORS. THE SPECTRon OP PIP~ SIZ!S 
rrpl~""rRn ~Y In~cc nlfFERS YROn THAT IMFLUEnCED ny OTH~R 
'~CIIA~IS"S. 

T"" "NVT"nNnEN~AL r~PAC'" Of CARBON-lq RELBASED BY A NUCLEAR pnEL RFPPOC!S~IKG PLAnT 
Y~L""I, v" R. + nnnn'3, P. v. + PALI'IS, J. ". 

p.o', U~TVr.~SITY, ATLANTA, GA. 
-III' ~nVIRO~~PNrAl IMPACT OY THP PREDICTED CARDON-14 RBLEASE BY 
T"g ~AnNwy.L1. NnrLEAR FUEL PLANT (BNfP) IS ASS~SSEo. THV, 
o'Tfn~u nlJo,p AND -II" WHOLE-BODY DOSP.S DO! Tn INUALATIOn A"D 
T~GFSTTOH OF CARBO,,-IQ ARE CALCULATED. POR A PPEDlC-Eo PELPASE 
0" 10fi~ CT/YUR, Tllf~ F.XTERHAL DOSP RAT~ AT "l'RP SIT~ nOUHDARY T5 
2.q , 10(P~p-Q, ~RE~/YEAP, THE WHOLP-BODY I~IIALATION DOS~ PATP 
rs 7.0 x 10(EXP-5) 'REn/1EAR, AHD THE WHOLE DODr DOSE RATE VIA 
I~r.po,TTn~ Of PIJI'D "ATEPIUS IS 0.2R nHEn/YEAn. TilES! RATPS 
C"O.PARE VITII AN AV~RAr,E ANNUAL DOSE RATE PER PEPSON OF 135 
~PB.S/·Y.AR nnE "1'0 MATO"AL BACKr.ROO"~ RlDllTION. Tn" LOnG T1'pn 
A5~!CTS OY ~LDBAL RELEASES Of CARBOK-1Q FRO' THE HnClEAR 
I~OU5"!'PY APE BPIEFLY DISCUSSED. THP 25-YEAR DOSE COM'ITMEnT TO 
A nPlsnN D~E TO CAnODH-1Q DISCHARGES PRO~ Tny. TOTAL WORLO 
''''CL~A" PACILITIES n~PIHG THE HRIOO 1915 TO 2000 IS ESTT~ATPD 
Tn B~ APPROYlnATELY I.Q MRE~S. DORING THE SAnE 2~-YFAR rEPIOD, 
·IIE ~H"P CO'TRIqOTIOH WILL BE APPROXI~AT~LY 0.02 n"E~ OP THE 
1. Q ,pv,ns. THE nOSE co~nITnEHT TO A PERSON paR THE ESTInATvD 
qO-Y~A" LIP"TIM" Of O~PP IllL BE APPROXlnATELY O.OB nPEn. 

BROW'~ PE~RY N"CLEAR rOWER PLAnT fIRE ON ~AR.22,1975 
SCn .... T, R. L. 

OA~ RID~P HA-TONAL LAnOFA-ORY, OA~ PI01E, TENN. 
TillS A"TICLE REVIEWS TilE nAP. 22, 1975, P'IRP AT TH~ BROINS 
~r.PPY NUCLEAR POWER PLANT. THE fIRE ORIGIHATED IN -HE 
"LEC-RTCAL CABL1' TPAYS AND BUFNED P]R 7 OR BEFORE IT WAS 
EXTIH~nISH~n BY WATER. THE OSE OF WATER lAS DELAYED UHTIL THE 
°RACTors WE"E IN A STABLY. SHUTDOWH CONDITION BECAnSE OP TRF 
POSSIBTLITY OF SHORTING CIRCUITS, WHICH ~IGRT HA9E CAUSED 
pnpTIIFP DEGrADAT 10'1 OF conDITIOHS THAT WOULD HAVE BEEN "ORE 
DIFfIcnLT TO CONTROL. HOWEVER, WHEN WATER lIAS AUTHORIZED, THE 
PI"P WAS DIIICny EXTn,r.UISIIEO. THE FIRE-fIGHTING EPFORTS AnD 
Tnr. nAnAGy. CAOSFD ny THE PIRE ARE DESCRIBBD. THE LOSS OF 
EL!CTRICAL POWE. AND CONTHOL CIPCOITS RESULTED IN THE 
UNAVATl.ABll.frr OF EMERGEHCY CORP. COOLING SYSTEftS AND HAMPERED 
BfPORT~ Tn PROVIDE nopnAL COOLING ~ THE REACTOR PIIEL. THE 
AVAILAnTLITY OF AlTERHATE COOLING ~!TROOS IS REVIEWED, THE 
EH(,PTS T~ ~ AINT All' COOLING 0 P THE REACTOR POEL Aft E DISCUSSED, 
AND TAP BASIC REASONS FOR THE connON-nODE FAILURES ARE 
DESCRIBED. ASSESS"ENTS or THE fIRE VER~ MIDE BY TIIPEY. GROUPS In 
THE q.s. Nllc"LEAR REGIILATOR! con,rSSlon (nRC), AS IRLL AS BY An 
INDE~BNDENT rrSlIRAHCE GROUP. SO~E 01' THE DBTAILS OP THESE 
ASSESSMENTS APE PRESENTED, IN PARTIcnLAB, sonE DEFICIENCIES 
THAT THE NRC" OFfICE OF IISPECTIOH AND !HF~RCEnBnT fOUND DORInG 
ITS INVESTIGATION AND sonE OF THE LESSONS LEARnED pRon TH! 
r.VEN~S AS DFTER~IH~D OY THE NRC SPECIAL REVIEW GROllP. 

OCCfJPATIONAL RADIATION EXPOSURES AT LWRS, 1969-1914 
nnRPHY, T. D. • HINSON, C. S. 

fl.S. NlICL!lAR nEGOLATOny connISSION, WASHI.GTON, D.C. 
THIS ARTICLE su~nARrZES A REPORT BY TH! NUCLEAR REGULATORY 
COn"ISSION WHICH pnESENTS CO~PILATIO"S OF OCCUPATIONAL 
RADIATTOH EXPOSII RES AT COBnERCIAL LIGHT UTER COOL ED POIIER 
QUC"ORS PRon 1969 TO 1974. THE EIroSUR! IN nA~ RENS PER ONIT 
rOR ALl, RBlC"TORS IN 19?q I AS LESS THU THE 1913 'ALUE, BOT THE 
GRAND AVERAGE SINCE 1969 CONTINUED TO IICBEASB. HOIIEYER, NO 
SIGNIfICAHT TREND WAS IHDICATED, DYBR TRE PERIOD 1969-1914, II 
THE ~EAN VALUE OF "AN RBNS PER nEGAWATT YEAR. 

p.STlnATES OF THREATS TO THE POBLIC l'RO~ TERRORIST ACTS AGAIIST HUCLEAR FACILIHES 
CHESTER, C. V. 

OA~ RIIlr;p, NATIOnAL LABORATORY, OAK RIDGB, TEU. 
THP. POTENTIAL pATALITIES, OR EXTENT 01' POTBnTIAL LETHAL 
CONS~QfJEHCES, pRon TlRRORIST ICTS AGAIIST NUClUR FACILITIES 
AnE ~STInATED. THE nOST SEYERE THREIT IS PRon THErT OF 
FISSIONABLE nATERIAL AND SUBSEQUEnT FABRICATIon or A 
CLANDP.STIKE NUCLEAR lXPLosr'E. A NUCLBAR EXPlosr'E OF EPFICIEIT 
DESIGN EXPLODED WITHOUT IARnING In A CROIDBD RIGH RISE 
CO"nERCIAL DISTRICT COULD PRODUCE OVER A KIlLIOI PlTALITIES. 
TIfE UNCOHTAI lED nELTDOIIN or A POWBR RBACTOR AND, TO A lESSER 
EXTENT, THE DISPERSAL OF PLUTONIUM ARE nInOR THREATS TO HO~Aft 
LIFE IF TRERE IS ANY IIARNIBG, BUT THBY ABE POTEnTIALLY LARGE 
AND VEP! COERCI'E THREATS TO PROPBRTY. TRE TOIICITY 0' 
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PLUTOK T "~ T~ NO VOR~ l TnAN THAT OF rHE KOCH "OPE EASILY 
AV~ILARLY. ~FRYE GAS AND PEQOIRES WEE~S OR "OKTRS TO KILL AS 
OPPO~p'1') TO ~INUTES ~OR NERVE GAS. ATTAC~S OR SPENT fUEL 
S HIP~E"TS, IIIGH LEyrL VASTY. SIIIPftENTS, REPROCESSnG PLANTS, or 
WAST'I TANKS PRESENT ftTNI"AL THREATS TO HU"AN LIFE. 

SAPfT' AnD SECURIfY 01' NnCLEAR POWER REACTORS TO ACTS 01' SABOTAGE 
SAN"IA STAPP 

SA~DrA I.ABOPAT~RIE5, &J.DUQUEROUE, N.ftEl., AND LIVERftOP", CALII'. 
A STllnY IIA~ BEEN "AD! 01' THE VIILNPRABILITY OF D.S. CO""BRCIAL 
L1GIIT WATER RUCTOP fOWER PLUTS TO SABOTAGE. THE 
S!lS("~P"'TBT LITY 01' N!lCLEAR PLANTS TO SABOT1GE AHD TIll' 
crWS'lQ"EH("PS 01' A Sl1CCF.SSl'nL ATTACK lRE COftPAREO VITH RESPP.CT 
TO O"'HP.R INOUSTnIAL AND CIYIL TARGErs. RECOftftBNDATIONS AP~ 
GIVP.N TO FnRTHE~ REDUCE TH! VULNF.RABILITY 01' NnCLEAR PONFR 
PI. ANTS TO SOPHISTI("ATED SABOTAGE THREATS. 

DA~A SOQRCES I'OR LOCA CODE VEPIPICATIO~ 
PABIC, S. 

~.S. l'IfCL~AR RE GULATOPT COM"ISSION, IIASHINGTJH, D.C. 
~A'TIII'!"ATI("U ftODELS IN THE CURRENT AHD ADVANCED LOSS or 
COOLANT ACCIDENT CODPS IfNDI'!R DRYELOPMENT ARE CATEGORIZED, AND 
INDICATION S APE GIVEH OF THE DEPENDENT VARIABLES THAT CO"I. D BE 
SOlV>:D POP AND 01' THF H"ftBEP AND TYPE 01' CONSTITUTIVE ~QOATIONS 
T~AT NRED TO 8P VERIPIED. TEST DATA SOIlRCES ARB CLASSII'IEn 
ACC010ING TO THE CO~PLEXITY AND DlfFoRSITY or ""ASURE"ENTS. 
EXISTING DATA SOURC~S, BOTH DOKESTIC AND FORFIGN, In! LISTPD 
I'OR ~ACH CLASS OF TESTS. ADDITIONAL nST DATA KI'!P.OS ARE 
OflTT. IH1lD, 1'OLLOIlED 91 A DESCRIPTION 01' TH! EXISTING PLANS FOR 
("ODB VALIOATION AND FOR UNCERTAINTY STODIES ON CODE RESOLTS. 
"'HI' CO~CLUSION IS REACHED THAT THERE IS 1ft EITENSIYE DA"A BASE 
AVAILABLE I'OR CODE TBRIPICATION, B~CEPT FOR THOSE !lEST ESTIftAT! 
CODES ~H!CR ftODPL ~nJ.TIDlftEKSIONAL I'!FI'ECTS AND TRE LOCAL 
Rl'yprT~ OP INTlRPHASE "ASS, ftOftENTOft, AND ERBRGY TRANSI'ER. THE 
NUCL~Ar PBGQLArORY COK~ISSION IS II THE PROCESS OF COHTRAC"'ING 
POR THP. ADDITIONAL RESEARCH REQOIRED TO SOPPLBftBNT THE EIISTING 
DA~A BASE. 

("O~ftON-,onE PAlLORE ftECnAHIS"S U REDUNDANT SYSTEftS I"PORTANT TO REACTOR SAI'ETr 
HAYDEN, ~. C •• HAGE~, E. W. 

OAr BlDG!'! NATTORAL LABORATORY, OA~ RIDGE, TBIN. 
A nrOAD CATEGO~Y OF FAILURE ~ECHANIS"S THlt CAN CAUSE 
rO"ftON-KOnE FAILUBES IN HUCLBAR PLANT REDUIDANT SYSTEftS AID 
OTIlr.R HIGH PELIABILITY StSTEftS IS ~UBINBD. THIS CLASS OF 
~ECfI~NIS"S I"CLODES ClUSES OF ftULTIPLE FAILURES TRAT RAVB NOT 
REEN RIDELY RECOGHIZ ED AS CO~~ON-"ODP. PAILUR ES III TIIB PAST. 
PAILUR E "ECH ANIS ftS W ERE DEDUCED FRO" REACTOR OPERATING 
EXPERIENCES AID PEPonTS. SEVERAL CATEGORIES OF "ULTIPLE 
PAILryR~ ftP.CII1NIS"S ARE P ROPOSBD AS 1 STARTHG POIlT FOR THB 
OEVELO~ftENT 01' DESIGN AHD OPERATING GUIDBLIWES I'OR RBDUCING TH~ 
PROBABTLITY OF COftftOJl-"OD! FAILURES. 

SAPETY P,VALUATION ExprPIEIlCE WITH DIGIrAL COBPOTER SOFTW1R!'! 
BF.LTRACCRI, L. • BULLOCK, J. B. 

OA~ RIDGE N1TIOIAL LABORATORY, OA~ RIDG!, TBIR. 
TH! USP. OF DIGIT At CCftPUTBRS IN REACTOR PROT BCTIOII SYSTEftS 
PRES~NTS ~EW CONSIDERATIONS I'OR THB DBSIGRBRS or BOTH THE 
R~ACTOq AIO TRE SAI'RTt SYSTB~. THIS lRTICLE DISCUSSES 
EXPERIBNC'IS IN THE SAFETY EVALUATION OF PROTECTION SYST!ft 
SOFTWARE TN TERBS OF DBVELOPED GUIDBLIIES, THB IftPORT18CE OF 
THE SOPTWARE OEVELOPftBNT CYCLE, AND TUB APPLICATION OF TH~ 
GUIDELUf,S. IftPORTlNT GUIDELINBS SUCR 15 CRITICAL DESIGN FAULTS 
ANO QUALITATIYE RELIABILITY ARE CURRENTLY BEING USED FOR 
EVALOATION PURPOSES, AND I1I8I"0! RBQUIREftEITS fOR THE DESIGN 
QI1ALIPICATIO" AND ACCEPTAftCE TESTIWG or THE SOFTWARB BUE 8EEN 
IDENTIFIED. ALTHOUGH THE SAFETY RBYIEW IS IICOftPLETB, ftOST OF 
THE PROTECTION ALGORITHIIS, TEST PLANS, AND SOlE TEST RESULTS 
RAVE B ... EN REVIEVED. OUB EIPBRIEICES TO DATB lilY P~O'E rRUITFUL 
POR OTHEns CONfEKPLATING THE DEYELOPft!RT 180 BE'IEV OF sorTW1RE 
IN SAFETY RELUED SY STEftS. THE OPUIOIS BlPRESSED RERBIII 
PEPLIlCT THE CORP ElIT EXPERIENCE OF THE lUTHORS. nUL BBGULlTORY 
GUIDANCE OF THE ROCLEAR RBGULATORY COftRISSIOI HAS ROT BBE! 
D!'!VELOPED. 

E"f~GB"CT SHUTDOVI COOLING TOWBRS - COMSIDEB1TIOIS IR THI! B'OLUTIOI Of OPTJIIO" rOWBR DSSIGI 
ItLEIN, S. ft. 

UNITED ENr-INEERS + CONSTRUC~RS INC., PHILAOBLPHI1, PA. 
THIS APTICLE DISCUSSES THE "PIOOS REGOLATORY REQUIREUNTS AND 
CRITBRIA ~O'ERNING THI! DBSIGR OF E"ERGBlCY SHUTDOVN COOLIRG 
TOilERS I'OR NUCLEAR POVEft PLAITS. THI'! EFFECTS OP KEY TOWER 
PARAftBTERS (E.G., VET BULB TBI!PBRITURE, I'LOI RATES, liD BUT 
LOAO) ON TOWER SI~R AND THEIR IRT!RACTIONS 11TH SYSTE! 110 
SAI'!'!TY RF.QUIBEftEHTS ARE BlPLORI!D. THE B'OLUTION 01' THE SEABROOK 
STATIOH TOWER AID ITS RELATIONSHIP TO 1 CO!Pl!IOI COOLIRG 
WATER SOURCE (THB ATLARTIC OCEAN) lRI! PRBSBITED AS IN EIAftPLE 
OF OPTIftUft TOI!R / SYSTE! DESIGI fBlT COftPLIES 11TH REGULATOII 
BBQUIRBftENTS. 
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THr Irp CONOF.NSER S iSTE" FOR CONTAIN"BNT PRBSSORE SOPPRESSION 
J.IPARULO, N. J. + TINHP.R, C. G. • GEORGE, J. A. 

WE~TINr.nO"SE ELECTRIC rORPORATION, PITrS8I1Rr:H, PA. 
THIS ARTICLP. DE SCRIBFS THE WF.STIN~H30SE ICB CONDENSER SYSTP." 
FOR .OPPR~SS ING PRESSURE CAUSED BY THE RELEASE OF STEA" WITHIN 
THE CONTAIN"ENT SYSTP" or A POWER R~ACTOR. THE BASIC CONCEPT, 
SYST'lN CHARACTF.RISTICS, CONTATN"!!:NT LAyour, UO SIZE ARE 
PRES~N"'ED, AND THE T~ST PROGRA" FOR ICE CONDENSER HElT TRANSFER 
ANO A TYPICAL RESPONSE TO A LOSS OF COOLANT ACCIDE~T ARB 
D~SC~IBED. 

FAOIOLonrCAL ASPEC.,.S OF INACTIVE ORANIUM "ILLING SITES - AN OVERVIP.W 
GOLDS"ITII, W. A. 

OA~ RIDGE NA TIONAL LABORATORY, OA~ RIDGE, TENN. 
RADIOACTIVE RESIDUES - CALLED TAILINGS - Of DISCONTINUED 
ORANIOM "TLLING OPERATIONS ARE PRESBN' AT 23 LOCATIONS IN THE 
WEST~PN UNITED STAT!S. THE SHORT LIVED PROGE~Y OP THE RADON-222 
EMANATING FROM THE TAILIHGS GIVES RISB TO MOST OP Till! POBLIC 
RADIATION EXPOSIIRF RESULTING PRon PRBS!!"'!' UUGE~RNT OF TRESE 
TAILINGS. SINCE PRECURSORS OF RADON-222 HA'P EXTREftELY LONG 
HALF LIVP.S , LONG TERM ftANAGEMENT POLICIES AND TBCH"IQUES ARE 
REQUIRY.D IP FUR THER REDUCTION OF RADIATION EXPOSURE TO THB 
PIIBLIC IS DESIRED. 

IN·Sp.F,rrp. rNSPECTION OF NOCLEAR POWER PLANT PRBSSORE CO"PONP.MTS 
HOTZENHEISP.R, C. E. 

SOllTIIIIE5T RESEARCH INSTITUTE, SAN ANTONIA, TBXAS 
THE ~APLY LIGHT WUER PFACTOR SYSTEMS FOR PRODUCTIon OF 
CO""ERCIAL POWER WERE DESIGNED AND FABRICATED IN ACCORDANCE 
WITH THE conlls THEN BEING OSED POR FOSSIL fIRED POIIER 
GENERATIN3 STArrONS IIITH 50MB DBSIGN CHANGBS FOR INCREASED 
INSPBCTABILIT! DURING FABRICATION. Jf8R THB PAST FEll YEAnS, 
"AJOR STRIDES HAVE RREN ftlDE IN IN-~BRVICR INSP!CTION 
TECHNOLOGY. 1I0R~ HAS BERN UHDER WAY TO DBTERMINE THE 
RELIABILITY OF NONDESTRUCTIVE TBSTING "STHODS AHD TO DEVELOP 
FOR"AL INSPFcrrON PROGRAMS THROOGHOOT TH~ VORLO. Till! MAJOR 
PROBLE"S ASSOCIATED WITH IN-SERVICB INSPECTION ARE THR SCARCITY 
OF QIIAr.IFIEO PEPSOIINEL, THE VARIABILITY II PROCEDURES AND DATA 
RECOROING BETWEP" TNSPECTIOW AGENCIBS, AND EXPOSURE OF 
INSPECTION PERSONNF.J. TO RADIATION. PORTHBR WORI( IfILL BE 
RRQUJRED TO MORE CO"PLETBLY "ECHANIZE PIPIKG INSPECTIONS TO 
REDnCE RADIATION EXPOSORE AND TO STAWDARDIZE INSPECT lOR 
PROCEDURES, EQUI PMENT, 'AND CERTIFICATION OF PERSON NEL. 
WORLDWIDE ATTENTION TO TftE REQUIREftENTS OF rRE ARERIClN SOCIETY 
OP MP.CAANICAL ENGINEERS' BOILER lND PRESSURE 'ESSEL CODE, TH! 
SIZE A~D INTEGPITY OF INSPECTION AGERCIBS, AND EPFORTS SUCR AS 
TRE DEVELOP"ENT OF PERSO"REL QUALIPICATIOI AWD CERTIFICATION 
GUIDES EftPHASIZE THE IftPORTANCE OF IN-SER'ICB INSP!CTION TO 
NUCLEAR SAFETY. 

OCCOPATIO~AL RADIATION EXPOSORES AT LICE'SED fACILITIES, 197q 
BROO~S, B. G. 

n. S. ""CLEAR PEGULATORY COMRISSIOR, V1SHINGTOB, D.C. 
PERSONNEL OCCUPATIOHAL RADIATION EXPOSURBS rOR CALSMDAR fEAR 
1974 WERE OBTAINED FRO" AWNUAL ABO TERMIN1TIOB REPORTS 
SUBIHTTED BY CEPTAIN TYPES OF AEC LICE'SB!S, 1. E., OPERA'I'ING 
NUCLF-AR POWER fACILITIES, INDUSTRIAL RADIOGRAPHERS, PUEL 
PROCESSORS, FABRICATORS, AND REPBOCESSORS, COM"ERCIAL 
PROCESSORS, AND DISTRI BOTORS 01' SP BeIPIBD QO A "TIT! ES OF 
BY-PROOUCT ~ATERIALS. THESE DATA ARE PRESENTED 1M A NUCLBAR 
REGULATORY COMftISSIO" BEPORT, WHICH IS SU""lRIZED HERE. REPORTS 
PROM 421 J.ICnSEES IIIDICATED TH1T 85,097 IIIDIYIDUALS nRE 
MONITORBD FOR EXPOSURE TO RADIATIOM DURIRG 1974 AND THAT P,627 
INDIVIOUALS TERftI"ATBD THIlIR EMPLOYMENT OR IOR~ ASSIGN"!MT VI'I'H 
LICEIISP.BS I" 197q. BOTH PIGORES SHOW AI IICREASB OF ABOUT 23 
PERC!"~ OVER THOSE OF 197]. DESPITE TH! INCREASB In THE RU"BER 
OP INDIVIDUALS ftOHITORED DORING THE 7 YEIRS, TH! NUftBER OF TH! 
MOPE SIGRIFICANT EXPOSURES HAS REMAIRBD FAIRLY CONSTAnT. 

NRr WATER REACTOR SAFETY RBSEARCH PROGRAM 
TONG, L. S. + BENNETT, G. L. 

!l.S. NOCLEAR REGULATORY COftftISSION, I AS BUGTOIl, D.C. 
THE lATER ~EACTOP SlFETY RESEARCH PROGRAM or THE ""CLEAR 
RBGULATORY COftMISSION IS DESCRIBED, IND '1'81 BASIC RESOLTS ARB 
PRESENTED. THB PBOGRA" CONSISTS OF FI'E BISIC RESEARCH AREAS -
INTEGRITY O~ VESSEL AND PIPING, THBR"IL aYDRAULIC TESTS, POBL 
ROD BEIlAVIOR, CODE DEVELOPMENT UD 'ERIFICATION, A liD RBACTOR 
OPERATIONAL SAF!TY. RESULTS FROft THE VESSEL ARD PIPING 
INTEGRI'I'Y RESBlPCH IlAYE DEftONSTRATBD TBE HIGH SAFETY ftARGIHS 111 
SCALED VISSP.lS AND THE AIAL!TICAL PROCIDORES POR CALCULATING 
VESSEL BEHAVIOR UNDER PRESSOR!. ROND!STROCTUB I!XAMIRlTIOIl 
TECHNIQOES ARB BEING IMPRO'ED. YOR~ IS ALSO PROCEEDIRG TO 
DEFINE THB "lTERIAL CONSTITOBMTS 11TH IHICR TO REDUCE THE 
SUSCEPTIBILITY OF COMPORI!RTS AHD STRUCTURES TO IRRADIATIOR 
EMBRITTLEftENT AND STRESS CORROSIOR CR1CKIIG. THE THER"lL 
HYDRAULIC TESTS HAYE COY!RBD THE VARIOUS PHASBS OP A 
HYPOTHETICAL LOSS OF COOLANT ICCIDENT lID lCTI'ITIOH OF TftE 
EftERGEHCY COB! COOLIMG SYSTE". THESE TESTS 81'1 LID TO THB 
DEVELOPftE"T OF MORE REALISTIC EWGINEERING CORREL1TIONS TO 
DESCRIBE THE PHEIOMEM' IN ORDER TO PUR!RIIR QDAftlry TflB SAFETY 
ftARGINS IN CO""ERCI1L MOCLE1R POWER PLIRTS. THE FUEL BBRA'IOR 
RESEARCH HAS PROYIDED VALU1BLE nFORU'\'IO' OW DBeAT HEAT, 
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CL~DDI~G n~IDATION, I'nEL RnD BEHAVIOR, AND I'OEL ~ELTING. BOTR 
Tllr ~~CAY flEAT AND THE CLADDING OXI0ATIOft HAVE BEEN SHORN TO BB 
LOWER TtiAN ASSO~ED III TH! LICENSING EYALU1TIONS. THB REACTOR 
OPFRAT~ONAL SAP~TY R~SEARCR IS JOST STARTING - INITIALLY IT 
ATlnPESSES PI RE PROTECTIO~, COIII'ONEHr lGING, AND HUIIAR 
fNGIIIEr.RTt/G. TO DATE, THE NRC WATER REACTOR SAPETY RESEARCH 
°ROGRA~ HAS GREATLY EXPANDED THE SAPETY DATA BASE, WHICR 1ft 
TURN IS USED FOR FURTHER QOANTIFICATION OF THE INRERENT SAPETY 
~ARGIN5 IP IInCLE~R POWER PLANTS. 

Frnp.CTIONS ON THE REC~ITICALITY CONFERENCE 1T ARGONNE UTIORAL LABORATORY 
GPIFI'I'IH, J. Tl. 

U.S. EHP.R~Y RESEARCH AND DEVELOP"ENT AOIIINISTRATION, WASHINGTON, 
D.C. 

TIIP. CONSENSUS 01' TilE RECRITICALITY CONFERENCE AT ARGONNE 
NATIONAL LABORATORY "AS THAT THE ENERGETIC R!CRITICALITY 
ACCIDENT IS A IIIGHLr I"PROBABLE EYBST BOT THA,!, PROOF OF ITS 
I"POSSIBILITY IS NOT YET FULLY COKVI"CING TO THE INTERESTED 
SCIENTIFIC ("0""" NI"'T. THE AOTHOR EXTEftDS THE DISCOSSION AND 
SUGGESTS TIIAT AN ENDLESS EFFORT TO ESTABLISH THE EUSTENCE 01' 
VEFY Lnw PROBABILITY EVENTS OP TO PROVE THE I"POSSIBILIT! 01' 
SO"P POSTULATED EVRNTS VODLD BE A PROITLESS ENDEAVOR. IT IS 
COl/CLnDED TRAT TilE E~PHASIS SHOOLO BR SRIPTED FRO" A SEARcn rOR 
GRP.ATER ASSURANCE OF THE NOREXISTENCE OF LOW PROBABILITY EVENTS 
TO TRE Tl~OEPSTANDING OF REAL pnENO~ENA AT THE VARIOUS NATORAL 
LINES OF ASSURANCE THAT EIIST FOR A LIQOID "ETAL COOLED fAST 
BPEEDP.P REACTOP. TRE AUTHOR PROPOSES THAT THIS BE DORE WITn Aft 
APPROPRIATE RIS~ CORVE JNCOBPOBATIN_ THE LINES 01' ASSORANCE AftD 
A PROPOSED CRIrERION. THE CRITERION PROPOSED IS THAT PHENO"EftA 
THAT CAN BE UDE TO ecCOR EIPERIftENTlLLY OlDER REALISTIC 
prACTor CONDITIONS BE STUDIED AND UNDERSTOOD ARD PHENOBEftA THAT 
CANNOT BE "ADE TO HAPPBN ElPBRIftENT1LLY BE ASSOftED TO RAY! A 
?ROBABILITY 01' OCCORRENCE LOWER Br A PACTOR OF 10(EIP-2) TO 
10 (I'XP-3) AND rHE CONSEQUENCES Of THESE LOIER-pROBABILITY 
I'VEtI"S BE STODIED AT THE NEIl' LINE or ASSURANCE. 

LOSS or f,T. ECTRIC POWER . COINCIDENT WITH LOCA 
NUCLEAR SAPRTY STAFF 

OA~ RIDGE "ATIONAL LABORATO!'Y, OA~ RIDGE, TEBN. 
THE ANUYSIS CO"DOCTED IN THE REACTOR SAI'BTY STODY (lASH-HOD) 
I'REs"mTS A "!THOD FOR I!STABLISRU:; A RIS~ PPOBABILITr FOR 
POSTnLATED ACCIDENT CIRCOftSTABCI!S. SINCE THESE PROBABILITIES 
PROVIDE A ~ElMS 1'01' PLACING EVENTS IIITO 1 RELATIVE PERSPECTIYE, 
TnE EDTTOR ~AS PREPARED THAT PORTION or THE STODY CO.CIRftED 
WITIt AIID RNTITLED 'TOTAL LOSS 01' ELECTRIC pOVER' pOR 
REPUBLICATION HERB POR A BROADER AUOIENCB. THE STODY COIICLUDED 
THAT THE PROBABILITY 01' THE TOTAL LOSS OF ELECTRIC POlER lAS 
10 (RXP-';) AT THE TIllE or A LOSS 01' COOLANT ACCIDENT (LOCA) UD 
RANGED PRO" ABOOT 10 (EIP-4) TO 10 (ElP-8) rOB VARIons TIllES AnD 
CONFIDENCE LE'ELS FOLLOVIIIG A LOCA. THE 'BDITOR'S POSTSCRIPT' 
TO THIS EDITED 'ERSION or THE BIS~ ASSESSftEBT ARALYSIS IS A 
STATElIllNT OF TUE PRI "ARY PURPOSE AND rUBCTION or THE TVO 
P.LRCTRIC POWEB SrSTEftS ASSOCIATBD WITH IIUCLUB POlBR PLUTS. 
SO"E ACTOAL pLAIIT OPERATING DATA AND BLAC~OOT EIPERIEIICES ARE 
PRESENTBD pOR RELEVANCE AIID TO SOPPLE"!NT THE LIftITED DATA BASE 
CHOSEN FOR TUB STODY. THE REFEREJCE LIST GIVEN IN THE REPORT IS 
ALSO INCLO/lED AND IS SUPPLE"ENTED Bf R!f'BRBftCES THAT lBE CITED 
IN T~E POSTSCRIPT. A SHORT BIBLIOGRlPRY IS APPEftDED. 

PHENOftENOLOGICAL INVBSTIGATION OF POSTULATBD ftELTDOWft ACCIDBIITS III LIGHT lATER REAcrOBS 
DISALVO, R. 

O.S. NUCLEAR REGULATORY COftftISSIOH, WASHIIIGTON, D.C. 
RENEWED INTEREST HAS RECENTLY DEVELOPED n AIIALYZING TUE COORSB 
AND CONSEQnE.CES OF HIGHLY I"PROBABLB, HYPOTHETICAL ACCIDEIITS 
THAT INVOLVE "ELTING 01' A SIGRIFICUT PORTIOII OF THE I'OEL U 
LIGHT WATER REACTORS. PHYSICAL PHENO"EIA ASSOCIAT!D VITH SOC8 
ACCIDENTS A~D CORRENT TREBDS IH SlPSTY RESEARCH APPLICABLE TO 
THEIR ANALYSIS ARE ,REVIBVED. THB OBJECTIYBS, TBCHftICAL 
APPROACHES, AND RECENT PIIiDINGS OF SIILBCTED PROGRlftS n TRE 
UNITED STATES AND THE FBDERAL RBPOBLIC or GBR"AIIY ARB 
SUftURIZED. 

RADIOACTIVE "ATEBI At RELEASBD I'ROII BOO-ElR POIER PUIITS IN 191Q 
NUCLBAR SAPETY STAI'P 

on RIDGR NATIONAL LABORATORY, OA~ BIO~E, TB"". 
~EASORED RELB1SES OF RADI01CTIVE BAfBRIILS IN AIRBORNE AND 
LIQUID EPFLOElfS ANll SOLID WASTE FBOII IUCLE1R POWER PLAIITS 
DURIIfG 191Q ARE SOft"ARIZED AND COli PARED TO rORIIBR YEARS. THIS 
REPORT SUPPLEIIENTS THE BARUER lIIRUlL IIBpORTS ISSUED BT THE 
ATO"IC ENERGY COft"ISSION AND THE 1I0CLIIA! REGULATORY COB"ISSIOII. 
ALTHOtlGH tHE 1974 RELEASES IERE III lLL C1SES BELOl THE LIftITS 
SET PORTH IN ApPUCABLE REGULATIORS, THE AIBRORIII EFrLUEllfS 
INCRE1SED ABOOT 2 PERCEllI' 1110 THE LIQUID ErrLUBNTS DBCREASED 
ABOUT 6 PERCBBT n 1914 1S CO"PARED TO 1973. 

LRGAL AND INSTITUTIONAL PROBLEBS 1ft POIEB ptAIIT SITIIIG 
80RII'O, B. + JOST, J. E. 

IIITRE CORPORATIOB, "CLEAN, VA. 
UNCERTAIN LOIS RUGE DEIIAIID, BISIIIG ponR PLUT CAPITAL UD 
OPERATIRG COSTS, INCREASING CONSTROCTIOJ TIllE, 1110 t8! 
I"POSITION or IIORII STRINGBNT REGOLITORY IIIQUIRB"BITS rOR IIBI 
POWER PLAIITS HAVE RESULTED IN AN rRCR!ASIBGLr COIIPLEI PROCESS 
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raR ~ITIN~ NEV ELECTRIC GENERATING CAPACITr. NAJOR LBGAL AN~ 
INSTI'!'IITIO~AL I'PEDI~~'ITS TO A ~OP' EXPEDITIOUS SITING PRocrss 
INCI.II"· "'H~ NEED FOR ~NUNCIATED NATIOUL STRATJ'X:IE S ON SlIrH 
rssll~s AS SAPf'!'Y S~A~nAPDS, TH~ ftnCL~AR FUEL CYCLP, AND 
CON"IT~P.NT TO caNS~RVATION, TilE LAO: OF A DEPINITIVE "ECnnrS" 
ASSlr.NT NG s ~Ecr P IC R !SPONS IBILITY f':) R SITE S PLP.CTION, UD Til E 
PAC'T T~AT I'II BLTC ACC'FSS TO SITING DECISIONS IS PIRST PRaVTDP('I 
AT A LA.,.r STAGE I~ TH~ "r.cISION PROCESS. 

fOUPTII WATER ~PACTOR SAPETY RESEARCH INPOR"ATIOM ~!r.rIHG 
COTTPfLI. , W. D. 

('IAr. Rlflr.E NAT TONAL LAnORATORY, OAK RTma, TEN ft. 
TffIS A"TTCI.P IS A P"VIEW 01' THE ponPTH VATER REACTOR SApETY 
RrS"'RC~ INpOR~ATION ~!lETtNG, SPON~!lRED BY TilE NIICUAR 
PEGIIU"'ORY CO""ISSrOH'S (NPC'S) DIVISION :>f RP.ACTOR SAp"TY 
RESEARCII, IIPLD AT THE NATIONAL BUREAU OP STANDARDS, 
GAIT~R.SllnRG, "~., S".PT. 21-]0, 1916. TillS "EETIHG CONSISTED 
Of 1'\IlHL~I. TBCII'ICAL PRESENTATIONS U THE "ORNING, FOLLOIIED BY 
!FVP~AL S"AtLEP WOPKSIIOPS Oil DIScnSSIOM SESSIOMS IN THE 
AFTERNOON. THF. .. BCII NICAL 5 EssraNS WERE (1) LOSS or (,OOLAM'!' 
~CCIDE"T ST"OIFS, (2) AN~L!SIS DEVELOP"ENT PROGRA", (l) 
"rTALI.IIRGY AND "ATBRIALS RRSEARCH PROCRA", UD (q) rUEL 
REnA VIOR R"!' EARC H PReenA". SII""ARI ES or TRE 1I0RII r" BACII or 
"ffES~ pOIiR .AJO~ ~nBAS ARE rRES~"TED HERE. O'~R 6]5 PBRsons, 
INCI.ODTNG SO"E 126 pORETGN VISITOR S rRO" H COlinRIF.S, A .... ~NOE~ 
TilE ~EP.TING. IN ADIllTION TO THE ~EYIP.II or ~RC-SPONSORED IIATER 
Rr.AC''''OP SAfP.TY R~SEARCH PBOGRA"S, TilE "EBTING InCLIlDED 
PPP'S~~"ATIons ON SRV"RAL pOREIG~ REACTOR S~pRTT PRnGHA"S A! 
WfLL AS ONF AFTERNOON SESSION DEYOTB~ TO RESE~RCH SPONSORED BY 
"liP ~1. ~CTRIC POWER RESFAPCH INSTITUTE. THE "pETIM3 VAS nOTABLE 
"OP THE WP-ALTn 01' TECHNICAL DATA ~N~ 8XPERI"ENTAL PESULTS THAT 
VEPF RBPORTED. ~ANY TOPICS VEPE DISCUSSBD, ~NO "UCII VAS 
I.F.APMP.~. IT IS REAS~nRING THAT THESE RESBARCH nBSULTS CONTINUE 
TO SOBSTANTTATE OUP UNDERSTANDING or REACTOP SAFBTY. 

BUPHOIIT IN BOIl.ING HEAT TRANSpER II. SUBCOOLED AND LOW QUALr'!'! FOPCED CONVEC"'rO! SYSTB"S 
BEROJ,fS, A. E. 

IOW~ ST~Te UNIVERSITY, A"ES, IOVA 
PEC·~T ~~P~DI"ENT1L AND ANALYTICAL DBY~LOP"ENTS REGARDInG 
BIIRNOU'" IN S UBCOOLED A NO LOW QUALITY PORCED CONYECTION SYSTE"S 
~RE npVIEVPD. "ANY DATA HA,e BREN ACCO"ULATED IIHIcn CLAPIFY TH! 
PAP~"PTRIC TREND! AND L~AD TO NEW DESIG" CORRELATIONS FOR WATER 
AND A VAPIPTY OP O'l'IlDR COOLANTS 1M BOTH SIftPLE UD COftPI.P.X 
GEO~P.'!'PI~~. A NORBER 01' COITICAL EXPERI"EIITS AND "ODELS HAVE 
BeeN DF.VELOPED TO ATTE"PT TO CL1PIPY THE BURNOUT "~CRANIS"(S) 
IN SI~PLEP GBO"f.TPIFS. OTHER TOPICS DISCUSSED INCLODE BORNOOT 
VITO POVER TRANSIENTS AND TECHNI~UBS TO AUG"ENT BurNOUT. 

ASSESS"!IIT ('II' A HIGH INTEGFITT PPOTECTIYE STST!" POR LOSS OP el.ECTp.IC POIIFR 
ATT~P.N, A. 

UNITED ~I~GDO' ATO'IC EHERGY ~OTHORITY, GRElT BRITAI! 
THIS A~TICLE OUTLINES TRB PROBLE" AND THB PROBLE" AREAS AS 
ODSPRVE~ IN A RECENT ASSESS"!NT OP A HIGH INTEGRITY PROTBCTI'E 
SYSTB" PORTH! PROTOTYPE FAST REACTOR, A LIQOID "!TAL COOLED 
FAST BREEDER RElCTOR AT DOUNRE~Y. TARGETS FOR RBLIABILITY Ift 
IN~I'IDUAL "B~SURB"ENTS, S~FETT CIRCUITS, AID SHUTDOWft DBYICBS 
APB DETEP"INED BT RELIABILITY APPORTION"E'T IIITHI. THB DIYERS! 
SYSTB" THAT VAS DESIGNBD TO "EET IIELL-RECOGNIZED BASIC 
PPPC!PTS. SO"E CO""RNTS ARE "ADE ON OPERATING EXPERIENCE I' 
RELATIOIl TO THB HIGH REQUIR!"BNTS. 

THE POURTP.EMTH BHDA lIR CLEANING CONFERBICB 
"OELLpR, D. V. • DNDERHILL, D. W.' FIRS',". II. 

HARVARD URI'ERSITY, BOSTON, "ASS. 
THE FonRT'ENTH ERDA AIR-CLEANING CONFBRBNCB WAS HELD AUG. 2-~, 
lQ16, IN SUN VALLET, IDAHO. THE J2~ ArTHRDBES IftCLUDED 
REPRESENTATTVES FRO" 13 FOREIGN COUNTRIES AND AIR CLEANlftG 
S~ECIALISTS FRO" BSSENTIALLY ALL nCBTS OF I "~OSTRT, FRO" 
GOVFRN"ENrAL AGENCIES, AND FRO" l!DUCATIOBAL INSTITIITIOBS. "AJOR 
TOPICS VERE RAnIOIODINE SA"PLING, RE~OYAL, AIID RETENTION, THE 
CONCBNTRATIOI AND STORAGE OF NOBLE GASES, TRITIU", AND 
CARBON-l~, PARTICULATE COLLBCTORS, SISTElIS PROTECTIon FRO" 
FIRRS, EXPLOSIONS, AHD NATORAL DISASTBRS, SA"PLIftG AND 
"ONITORING, AlP CLEANING AND VEJTILATIOM SISTE" DESIGN, AIR 
CLEUUG PROBLE"S ASSOCIATED nTH THB TRUTlIBMT OF RADIOACTUB 
WASTES, AIR CLEANING SYSTE"S pOR THE LIQUID "ETAL COOLBD FAST 
BREEDER REACTOR, AND THE REGOL~TORY ASPECTS OF THE ~IR CLEARING 
FIELD. AN INTERESTING ASPECT OF THE COMPBRnCE I&S THE DEGREB 
TO VHICH PROBLE"S ASSOCIAtBD IIITH R~DIOIODINE STILL RAIRTAU A 
PRO"INEftT PLACE II AIR CLEAftING RESEAICR AND DEnLOP"BRT. NEIIBR 
CHALLENGES BBCA"! EVIDB.T FRO" THE BROI"S FERRY FIPR, WHICH 
R EUll.ED V EA ltIESSl!S III AIR CLEAftING AND YBftTILATIOH SYSTE"S IN 
HUCLBAR POVER PLAMTS, AND PRO" THE RB1CTOR SAFETY STODY, RHICH 
SHOVED A NEED TO DEYELOP ADDITIONAL D1TA ON THl! RELIlBILITT OF 
SUCR STSTE"S, P~RTICULARLT UNDER E"ERCENCY CO.DITIONS. 
ASSESS"ENTS or TOE DEGREE TO WKICR ENGIIIE!RED SAFRTY PEATORES 
CAN BR USED TO CO"PENSATE POR SPECIFIC DBFICIBNCIES Ift NUCLEAR 
FACILITY SITES ALSO CONTINUE TO CHALLENGE THOSB III'OLVED IN 
RISK-BENEFIT EVALUATIONS. 
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TP , 'ID S TN Tif F. Il!"SIG~ O ~ "~F.SSfJPIZ ~D WHER RPACTQP Cn"-AI~" r: N'!' STPnc"'nops A"D ~y~r~~ s 
"rH'TA, n. s. + O ~f'iono, It. v. + BI!rfGA"AN, A. ,.1. 
B"CII~P"', l(. \'. 

IHrll'1'El. pnvl'P cnppr RA"'I ON, GA TH~PSBUQG, , D. 
TI'TS ~PTrCLF TRACE~ THE EVOLUTTON 01' PRESSURIZED V'TER Pf.AC~OR 
(p~r) CQ~TAIN"r N T D!sIG~ REQUI~~'F~rs AND C1NCEPTS SINCP "'Ill' 
'In-1~fiOS, I'ISCnSsp.s TilE STRnCTIIR~S AND sYsTF"S CuoPRNTLT ~I'I NI1 
nSEn fOP ~p~ PL'HTS, A~D PRESP.HTS TAonLATEO DATA COIICF.RIII~G 
ST7f A~n T YPE OF CONTAIH"ENT STRijCTflRE, IHT!RNAL D~SIGH 
POrSSII"!, AND SAPE SlflJTDOVli GPOn~D AccnEPATION HLIIES P(lP 127 
N"("I~A" POwpp PI. A H'!'· • III ADDITIO~, VARIQIIS CQNTAPI'~lIT STS-r.ftS, 
snclf A~ PISSION-PRnD'J("T RE~OVAL, IIEAT RE"DVAL, CO'!lIlSTII'LP GAS 
CONTROl., A~D pn"GE, AOP BRI~PLY PPVIEVEO. 

PAQIOLrGICAL AND ~'VTRON"ENTAL A~PECTS or 1'USI(lN POwr" 
rASTFPLY, c. r. + SH'~r,~. E. + SfI'OP, R. L. 

OAr PJIlr;r NATIONAL LADQ~ATQRT, OU RIDGP. , TENN. 
FII~ION P~ACTOP TOCn~"LOGT IS PRESENrLT IN C~NCEPTUAL un I'ARLT 
DEVELO~"rNTAL STAGE~. CONCO"ITANT VITH HARDWARE D:VP.LOP"PNT, 
POT.~~TAT HEALTq A"D !N'IROll"·~TAL I~PACTS 'UST 8E EVALnAT~D TO 
~N~U'~ TI'AT TECHNQLOGISTS HAVE PERTINENT INFnRftATrnH AVAILABLE 
so TqA~ ADE~UAT' CO~SIDERATIOH ~AT BE GIVEN TQ HEAL'!'1f AND 
PNVIRONftENTAL PBOBLE'S. THIS ARTICLE DISCUSSES PRO~LE" AR~AS 
ATTF~n'~T -~ TRITI~", ACTIVATIO~ PR1DOCTS, AND ftA~NFTIC rIELDS 
A s~orIATFD VITH FUSICN REACTOR SYSTEftS. 

RADIOLOGICAL O"ALITY 01' THE ENVIlION~P.~T 
NUCIEA" ~AI'~TY STAFf 

nAr PIDGE NATIQNAL LADnPATQlIT, OAl( RIDG~, TENK. 
TIIT~ p~pnRT IS PAR'" OF THE U. S. ENVIRQN"BITAL PRQT~("TIQ" 

AGf.NC"S DOSE ASSESSftENT PROGRAft POR EVALUATING TII~ 
RADIOLOGICAL QUALITY Qf TRE P.NVIRON~EHT. ITS PO~LIClTIQII HERE 
DOES NOT CONSTITUTF. FNDORSE"ENT O· rilE QRIGI NAI. 1IE!'08T flI THE 
'I"CL~AR PEG"LArOPY Cnft"ISSIQN, RATHEP, THE EDITORS flF N"CLP.AR 
SApETT BnIEVE THE AUTHORS HAVE 8~QUGHT TDGETH!R A VEAL':'II I'll' 
DATA A~D EXTE~sIV~ P-I'PRENCES TO TIfE CORRERT LITEPATURE, "OT" 
OF VHIcn SIIQOLD BE USEFOL TO THE GENP.RALIST AKD SPECIALIST 
ALIKE. Tn1' PEPOPT PECOGNIZES THP. NEBD FOR ADDI.IQNAL 
TNFOPftATIQ~, AND TR!': INTERESTED R!AD!R IS URGED Tn CQNSIlLT TH! 
OPIGIN~L '~PORT fOP ADDITIQNAL Of TAILS, QUALIFICATIONS, AND 
Sour~p.s PERTINENT T(l ALL QF THE DATA. AS A PRQTQTrPE EFFQRT, 
~lIrs R~POPT IS INTENDeD QNLY TO SOMARIZ!: INFQR"ATION AVAILABLE 
IN T~E QPEN LITP.PATIJRE. SPECIAL E"PHASIS VAS PLACED QM 
ACQ"IRI~G RFCENT D(lSe DATA. FQR SO," SQURCE CATEGOPIES, DOSE 
INFOR"'TIn~ WA~ AVAILABLB FQP CALENDAR TEAR 1975, VIIEREAS fOR 
O"'HER CATP.GORIES TIIP "QST RECE~T DATA GO BAC~ TO Til- EARLT 
1q~OS. IT IS HOT IN~RNDED IN THIS IlIITIAL E1'FQnT TQ CALCULATE 
OR FXT~APOLATE PROft EXISTING DATA ~ SUPPLY "ISSING DOSE 
l!II'O~~'TION. IHSTEAI), THE CQNCERII IS TO PEVIEW THE !VAILABI.! 
DA"'A A'ID 1'1) DETEP"INP WHAT THE ~XISrING DATA PROfI'lP. PO~ 
INDIVID/IAL AND PQPULATIQN DOSE IKPQBUTIQlI. SINGLE CQPIes OF 
T~E R· ... ORT ~AT BE "BTAIHED FRQft THE OFFICE Of RADIATIQR 
ppnGRA~S, u. S. ~NV1rQN"p.1ITAL PRQTECrrQH AGBNCY, VA SHING'!'QN , 
D.C. 20460. IT VAS CONCLODED, ON THE BASIS OF THP. "OPOLATIQJ 
D(lSE OATA 'CQUIRED IN THIS REPORT, THAT THE THREE 'AJOH SOURCE 
CATEr.ORI>:S OF RADIATION DOSE IN THE O. S. PQPOLATIQ~ ARE (I) 
AftBI>:NT IONIZIHG RADIATTQK, (2) THB APPLICATIQN nF 
RADIflPRAP" ACEOTICA!.S IN ftEDICINE, UD P) TECHRQLOGICALLf 
l':NPA~C~D NATURAL HOIATION. 

AII"AN f.Nr.IN'IERIN3 - AIDS TQ S"QQTH OPERATIQN 
"ANZ, G. W. 

II.S. NIICL~An RYGULATOny CQft"ISSIQN, BE1AI'lSDA, ftD. 
~nCJ.l!A. PI. A ~T cnNTrOL CQRSQLES ARE HOGE, CQ" PI.P-X, AHD SO~ETIft ES 
CQNl'nr.IHG. SURPRISINGLY, LITTLE ATTENTION TO DATB "AS BREK PAID 
T(l TRP. HU~AN ENGINI'P.RING PRACTICES rHAT "lXI"ItE RELIABLE AO"AN 
PERFOR"ANCE. "AJQR ftODIFICATIQNS AR! PRQHIBITIVE AI COSTS AND 
!'LAN~ AVAILABILITT , BIIT THERE IS nOCR THE OPERATQR CAN DQ TO 
DAC~I'I'" QPEPATOR AIDS. THIS ARTICLE PRBSENTS KO"ERQUS PRA~TrCAL 
APPLICATIQNS OF INNOVATIVE IDEAS TQ AID THE OPERATQR, INCLUDING 
50ftI' TRA~ APE ALREADY IN USE AT VARIOUS NOCLEAR PLAHTS. THESE 
INNQVATIONS ARE INTENDED TQ ASSIST 1M LQClTING CQNSQLE 
CO"PON'I!ITS, TO SIIPPI. ! ADDITIORAL OPERATING INI'QRftATIQN, TO 
T"PROV!! THE OSE OF PRQCEDIIRES, AND TO PRQTBCT YITAL CQNTRQLS. 
II' PRQPERLY APPLIED, THESE AIDS SHQOLD I"PROVE TRE SAFETY AND 
BFFICII!NCr QF TA! "/ICLEAB PQWER PLAIT. 

TIIP. PEACTnR LICENSING PPQCESS - A S'"ATOS REPQRT 
LOHG, J. A. 

n.s. NoCr.IlAR REGULATOPY CO""ISSIQN, WASAINGTOK, D.C. 
T"E NIICL¥.AR REGULATQRY CQftllISSIQN (NRC), IN ITS BEVIEW OP 
APPLICATIONS POR LICPHSES TO CQKSTROCT AND OPERATE NOCLFAP 
POWER PLANTS, IS REQUIRED TO CONSIDBR THOSE "BASnRES "BCI'lSSART 
TO EnSURE THE p1>OTECTIQN QF TRE HEALTH UD SAFET! OF TH~ PUBLIC 
AND TAE ENVIRON"ENT. TRIS ARTICLB DISCOSSES TnB KRC STA!"P 
PPQCEDnRPS AND POLICIES pOR CONDOCTIJG THE DBTAILED SAFETT, 
ENVIRONftENTAL, AND ANTITRUST REVIEWS THAT PROVIDE TRE BASIS FQB 
THES>: AsSUPARCES. INCLUDED IS A DISCUSSION Of THE IIIPRQVE"ENTS 
TO T~E LICENSING PRQCESS CORREHTLr OEING PRQPOSED nR 
I"PLI!"ENTP.D TO ENHANCE ITS STABILITY ARD PREDICTABILITY I'QR THB 
BENEFIT OF ALL I !VOLVED VITR TH! REGOLATIOR or "OCLF-Aft PQVER. 
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"'IIY VI~W~ AND OPINI CJ NS fXPFESSED IN TillS ARTICLE ARP TUOSE OP 
TI!~ AII~IIO P. ALONR ANn DO NOT REPRRSE~T POSITIONS OP THE tlRr. 

TPA~ SPO~T OP RADIOACTIVE "ATE.IALS IN rHE UNIT~D STATES 
UQCLEAP ~AP'TY STAFF 

OA- .ID'R NATIONAL LABO"ATOPY, OAK RIOlo, TENN. 
!N 197~ T~R NIICLEAR REGULATORY COKKISSION srONSORE[) A SlIPVEY OP 
~IIID"'~TS OP PAOIOACTIVE ~ATEPIALS IN THE ~NITRD STATES. TH~ 

SIlPV~Y WA~ rONDUCTEry BY BATTELLE PACIPIC NOPTHWEsr 
LAB('IP.A",o·I~S. 'IF OV"R 15,000 LICE~S·RS, 227~ IIERE S'IIT 
QIIESTIONNAIPES, ANn ~q PERCENT OF THR RECIPIENTS RESPONDPn. ON 
"'liP BA~I5 OP Tllf R~SOOtiSES, IT IS RSTIKATED TIIAT TilE TomAL 
NIIKFP.R OF PACKAr,~S TRANSPORTED IN THE UNITED STATES IS ON THE 
')pnPR nF '.S ~ILLIrl~ PACKAGES PEP Y~lR. ABOnT ONP-TIIIRD np THE 
PAC"Hr.~S rOI/TAIN ONT.Y S~ALL Q(JA~TITIBS or RADIOACTIVE KATERIAL5 
A"D APR E ~E.I'T ppor PACKAGlllr. AND LABBLING REQ"IRB"ENTS rtP 
~EPART"!NT or rRANSPORTATION REG~LATIONS. ON THE BASIS OP THE 
,n~B!R or PACKAGPS SII:rPED AHNnALLY, THE KAJOR RADIONOCLlnES 
APE IOqr~~-131, IOD"NE-125, TECHNETIO"-9Q", ftOLfBDENUft-qq, AID 
II·A"TII'-21~, WIIEREAS THOSE SHIPPPD I~ THE GOEATEST QOANTITIRS 
(r.PA'S OP CIIRIB~) APE COBALT-~O, IRIDTUK-ln, AND IlRANIIJ"-238. 
TH~ MAJOPITY OP PACrAGE TY~ES SHIPPED AR! EX!"PT ~!PBS A AND LS 
(1.011 ~OP.CTPTC AC"TIVITV), AND "'HE "O~T CO~KON KODES or TUHSPORT 
WERr T~IIC', AlP, AND PAIL. 

CHTICAL ~BAr fLUX DURI Nr. A LOSS OP COryL ANT ACCIDENT 
GrIPFI"'II, P •• PPAPSO~, J. F •• LPP~OWS~I, R. J. 

~ASSAC~US~TTS INSTTTIIT! OF TECHNOLOGY, CA"BRIDGB, "ASS. 
A ~p"'HnD OP CALCULATING THE ftINlftU~ TI"! TO CRITICAL RBAT PLOX 
nUPTtlr. A LOSS OF COOLANT ACCIDENT n DEVELOPED. TR'! TIKRS 
CALcnLATPD I~ TillS WAT APE SHOWN TO BR CONS~RVATIV~ BOT ARE 
Cl.OSR TO TilE EXPERIMENTAL VALURS POR VATU AND QUITE 
CONSERVATIVP POR PPEOII 113. TilE KODEL UVOLVES CALCOLATUG TH E 
TI~P PEQIITRED TO DRY OUT A CHANNBL IN IRICH THB rLow IS 
STAGIIATBn IN THP. "IDDLE IN THE HOT RE~IO~. 

PP.SUl, 'I'S OP TIIP. PIRST TUREE NONNOCLEAR tESTS IN THE LOPT FACILITY 
ftCPHERSOI/, G. D. 

U. s . NnCL ~AR RPGULATOPY COft~SSION, W ASRI NGTON, D.C. 
TilE LOPT PACILITY IS A WELL INSTROKE'TED, SCALED ~OD!L OF A 
cn~~EPCIAL PRES~IIRI7!D-IIATER RRACTM. TAE FACILITY IS DESIGNED 
'TO STnqy TilE BEHAVIOR OF SUCH ENGINEERED SAfETY STST!ftS AS 
P.~E"G!"CY CORE-COOLING SYSTEKS DnRUG RBACTOR ACCIDEIIT 
CONDITIONS. TillS AP'l'ICLE DESCRIHES THE LOPT FACILITY, THE 
curRENT HOHHOCLEAR EXPERIftP.NT SERIES, AND THE PORTHCOftING 
NUCLEAR EXPERlftENTS. SIGNIFICANT NONNUCLEAR !XP!RI~ENTAL 

RfSULTS ALSO ARE REPOPTED. 

QUALIFICATION OP SAPETT RELATED SWITCHGEAR PDR NUCLEAR POWER APPLICATIONS 
RIIOAD5, ~. W. 

ITP IKI'P.RTAL CORPOR ATION, ftONTGO"BRYVILLE, PA. 
THIS AFTICL! DISCOSSl5 SO"F OP THE PROBLEftS BIICOONTERED AND A 
"EINS FOR KEETING TilE REQOIREKBNTS or IBB! STANDARD 323-19H 1ft 
DE"O~STRATING QIIALIPICATION OF SIlITCHGEAR FOR SAFETY RELATED 
APPLIr'TIONS IN NUCLEAR POWER GENERATING STATIONS. THE 
SIII"'CHGEAR ASSEKBLIFS AP! SOBJF.CTED TO A NOftBER OP TESTS [E.G., 
SP.PVICE CONDITIONS, SEISMIC CONDITIONS, LIPE, UD AGING), WHIcn 
ARR ~r.~OPTED ANn EVALUATED IN A QnALIFICATIOII SUKftARY REPORT. 
"'IIR ARTICLE CONTAIIIS RECOKKEtlDATIONS POB MAINTENANCE, 
INSPP.CTION, AND TESTING. 

RftP AnD NIICLRAR PLA NT SAFETY 
BARtll':S, ". R. 

OAK RIDGE NATIONAL LABORATORY, OAK RIDGE, TEMN. 
TilE ELRCTROftAGNPTIC POLS! [EftI') PRO" A HIGR ALTITODE 1I0CLEAR 
DETONATION CONSISTS OF A TRANSIENT PDLSE or HIGH IHTEIISITY 
ELECTRO"AGNETIC PIELDS THAT IIIDOCE CDRRENT AND 'OLTAGB 
TnARSIP,NTS IN ELECTRICAL COIIDOCTORS. ALTROOGH KOST 1I0CLEAR 
POWF.R PLANT CABLES ARE NOT DIRECTLY EXPOSED TO THESE FIELDS, 
THE ATTENnArED EftP PIELDS TRAT PROPAGATE INTO THE PLANT IIILL 
COUPLE SOKP. E"P ENERGY TO THESE CABLES. THIS ARTICI.E ATTB"PTS 
TO PREDICT "'HB PROBABLE EFPECTS OP THB EKP TRANSIEIITS TRAT 
COULn OF. INDOCED III CRITICAL CIRCOITS OP SAP!TY RELATBD 
SYSTP,ftS. IT IS COftCLUDED THAT THE ~OST LI~ELY COPSEQUENCE OP 
EKP FOR MOCLEAR PLANTS IS AN UNSCHl!DOLED SHUTDOIN. IN GENERAL, 
EftP conLD BE A NnISANCE TO NOCLEAR POWER PLANTS, BUT IT IS 110'1' 
CONSIDF.RED A SERIOIIS THRIAT TO PLANT SAFETY. 

COLD SHOC' TO AQOATIC OflGANISftS - GIIIDA'C! P~R POIIBR PL1NT SITING, DESIGN, lND OPER1TION 
COOTANT, C. C. 

OAK RIDG! NATIONAL LABORATORY, OAK RIDG!, TENII. 
pROBLrKS OP COLO SHOCK DAft AGES TO AQOATIC ORGARISftS HAVE ARISBR 
AT SOftP. CONDENSER COOLING VATER DISCH1RGES OF THER"AL POVER 
STATIOIIS WRE. THB WARK lATER RELBASES RAVB SUDDENLY TBB"IftATBD. 
THF. BASIS FOR snCH DA"AGE LIES IN TH! EIPOSORE or RESIDEftT 
ORGANIS"S TO A RAPID DECREASE IN T!KPERATORE AND I SOSTAIRED 
EXPOSORE TO LOW TE"PERATURE THAT INDUCES ABNOR"AL BEH1'IORAL OR 
PHYSIOLOGICAL PERFOR"ANCB AND orTEN LBADS TO DBATR. lLTHOOSR 
SO"! SPECTACULAR PISH KILLS FROft COLD SHOCK RAVE OCCORDED, THl! 
PRF.SENT KNOWLEDGE OP THE HYDRAOLIC ARD BIOLOGICIL PROCESSES 
INVOLVED ClN PROVIDE GOIDINCE FOR THE SITIIIG, DBSIGN, IRD 
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OP~P~TTON OF POWER PL~HT COOLING SYSTBftS TO ftINIftIZE THE 
LIKFLIHOOD OF SrGNIFICANT COLD SHnC~ BFFEC~S. PREYRNTING 
COLO-SROCK D~ftAGBS I S ONE CONSIDERATION II ftIMIftIZIHG OVERALL 
ENVIRONftFNTAL I~PACTS OF POWER PLANf COOLING AND IN BALANCING 
PLAN~ COSTS VITH ENVIrONftENTAL DENEPITS. 

COftPTlTER CODES Fon THP, ASSf.SSftEN'I' OF RADIONUCLIDES RELEASED TO THE ENVIRONftp.Nr 
HOFFftA~, F. O •• "ILLER, C. W •• SRAEFFER, D. L. 
r.A.RT!J'N, r. Ta, JR. 

OA~ PI~GE NATIONAL LABORATORY, OAK nID~E, TENN. 
THS AnTICLp. PBPSENTS A COftPII.ATION OF COftPUTER CODES TRAT ftAY 
BE USP.D FO~ THE ASSESSftENT OF ACCIDENTAL OR ROOTINF RELEASES OF 
RADIOACTIVITY TO TRE f.NYIRONftENT FROft NUCLEAR POWER FACILITIES. '1'". C~PABILITIES or 83 COftPUTEP CODES IN THP. AP~AS OP 
ENVIRONftRNTAL TRANSPORT AND RADIATION DOSIftETRT AP~ SUftftARIZP.D 
III TAB"L~R FORft. T"IS PRELlftINAFT ANALYSIS CLEARLY INDICA'I'ES 
THAT THE I1IITrAL EFPORTS IN ASSESSftENT ftBTHODOLOGr DEVELOPftE"T 
IIAVf COIICp.nTRATED ON AT~OSPREPIC IlISI'ERSION, 'EXTERNAL 
DOSIftFTRT, AND INTERNAL OOSI"ETRY VIA INHALATIOft. THE 
INCORPORATION J P TEn RESTRJ AL AND AQP UIC FOOD-CHAIN PATHWAYS 
nAS REEN A ~ORR RECRNT DEVELOPftENT ~ND REFLBCTS TH! NEEIl POR 
SATISFYING TrlE cnRnHT REQUIREftENTS OP ENVIRON"EHTn 
LEGISI.ATION AND THE NBRDS OF REGULATORY AGENCIES. TilE 
CH~PlC"'ERISTICS OF TilE CONcr:P'fnAL ftODELS EftPLOT!D BY THESE 
CODES ARE RP.VIEV ED. 

STEA" GI'.HERATOR TnBE FAILURES - VORLD EXPERIENCE IN VATER COOLED ftUCLEU REACrJRS H 1975 
",\Rr., fI_ G. 

ATO~IC EHP.RGY ~F CANADA LlftITED, ONTARIO, CANADA 
STf.~~ roEHF.RATOR TUOE FAILURES WERE REPORTED IN 22 OUT OP 62 
WATER COOLED NUCLEAP POVER PLA llTS SURVEYED IN 1975. THIS illS 
LfSS TIIAN TilE NUftBER OF PLANTS VITH REPORTED TUBE FlILURES 1ft 
1914, AND THE NUftBER OF TUBES AFFECTED VAS NOTICEABLY LESS. 
THIS APTICLf SUftftARIZES THESE FAILURES, "OST OF VHICH WERR DUE 
TO CORPOSION. SECONDARY lATER CHE"ISTRY CONTROL, PROCEDURES 
FOR IH5PF.CTION AND REP~IR, TnBE ft~TERIALS, AND FAILURE RATP.S 
ARE DISCUSSED. 

OCCUPATIONAL RADIATION EXPOSURES AT LI~HT lATER CooLRD POWER REACTORS, 1969-1975 
""PPIlT, T. D •• DArEft, R. J •• BLAND, J. S. 
PASCIA~, W. J. 

U.S. NUCLEAR REGULATORY COftllISSION, WASHINGTON, D.C. 
TillS APTICLE IS ~ COKPIUTI0N OF OCCUPlTIONAL IIlDIATIO" 
~XPosnRES AT CO~ ftERCIAL LIGHT WATER COOL BD REACTORS (URS, FROft 
1969 TO 1915 AND UPDATES PREVIOUS IWrORftATIOJ THAT COVEarD 
eXPOSURES THROUGR 191U. THB INFORIIATION WAS DERIVED FROft 
Rf.PORTS SnRftITTED TO THE NUCLEAR RE.ULATORT CO"ftISSION IN 
ACCORDANCE WITH REQUIREftBNTS OF INDIVIDUAL PUR'!' TECHNICAL 
SPECIFICATIONS AND TH~ CODE OF FEDERAL REGUL1TIONS. TOE 
COLLBC'I'IVE DOSE TO PERSOJNBL (ftAN-RE"S PER REACTOR PER TBAR, 
AT I. WIIS lIAS GREATEfI IN 1915 THU IN 1914. ALTHOUGH THB UP-R1GE 
EXPOSORR PER INDIVIDUAL REftAINED AT 0.8 REft/YEAR, THE AVERAGE 
RnftDER 01' PERSON NEL RECEIVIJG "EASUR EABLE BXPOSURES PER R!lCTOR 
INCRBASED IN 1915. 

RADIOACTIVE EFnUENTS FROft NUCLEAR POWER STArIOIIS IN EUROPB, 1910-1974 
NOCLEAR SAFETY STAFF 

OAK RIDGE NATIONAL LABOIIATORT, OAII RIDGE, TENN. 
(EDITOR'S NOTE - THE PRODUCTION OF ELEC~RICITY BT THE USE OF 
NnCLEAR POVPB IS A WORLDIIDE PHBNOftBNON, AS IS THE COICO!lITANT 
CONCERN REGARDING RADIOACTIYP. EPFLUEJ'I'S., THIS ARnCLE WAS 
ADAPTED BY THE NUCLBAR S~FE'I't STAFP fROR A RECENT REPORT BY T8E 
CO"!lISSION OF EUROPEAN COftftUNITIES THAT SUNft~RItES THE 
DISCHARGB DATA FOR SO"R 3U POWER REACTORS ( LESS THAM 50 !lW(E), 
OPERATTNG WITHIN THE EUROPEAN COftRUNITY. 01 THE BASIS OF mESE 
DISCHAIIGES, !lAXI"Uft EXPOSURE IN THE VICIXITY OF POWER STATIONS 
IS ASSESSED AND COKPARED 11TH THE OJSE LIRITS FIlED Bt 
RADIOLOGICAL PROTECTION STAXDARDS AND 11TH THE IIATURAL 
RADIATION LEVEL. ALSO, TRE RADIO~CTIVE VASTE DISCHARGE PER U"I~ 
EJ.RCTRICAL ERERGY PRODUCED IS GIVER FOR BACH PonR STATION. II 
GRNERAL, THE EUROPEAN EXPERIENCE IS SIftIL18 TO ~HAT OF TnE 
UNITED STATES, WHERE, IN ACCORDANCE VITH .RC 'AS LOI AS 
RPoASORABLt ACHIEVABL!' REGULATIONS, INDUSTRI1L OFr-SITE 
EXPOSURES IIUS'I' BE UP'!' BELOW 5 ftBEftSIYBAR. 

TH! HOftEftADE NUCLEAR BOIlB SY~DROftE 
ftEYER, I. + LOYlLIIA, S. 1(.. "ELSOJ, V. E. 
IILLIA"S, R. W. 

UNIVERSITY OF IIISSOURI, COLURBIA, "0. 
WITH THE PUBLICATION OF NUCLEAR THEFT - RISIIS UD SAFEGUARDS BY 
WILLHICH AND TAYLOR, SIGNIFICANT AttEITION HAS BEEN FOCUSED BY 
THE ftPDlA AND THE PUBLIC 0" THE POSSIBILlfY OP FISSILE 
IIATERIALS BEING STOLE" BY A TERRORIS'r ORGUUATIOI UD DHERTED 
TO TRY. ACTUAL BUILDING, OR THE THPBlT OF BUILDI.G, or 1 IIUCLI1R 
EXPLOSIVE DEVICE. THE IftPLICATIO" HAS BEEN CREA~ED TRAT ONE 
OR SEVERAL RELATIVELY INEXPERIENCED INDIVIDUALS COULD OB'I'lIN 
THE IIATE!I ALS NECESS ~RY iND PlBRIC1TE I LOV-YIELD NUCLUR 
EXPLOSIVE. THIS ARTICLI BIlllINES THESE COITEIITIOftS III 50ft! 
DETAIL. THE SAFEGUARDS AlID USE-DUIlL NETRODS PRESENTLY USED 
IN THE NUCLEIR FUEL CYCLE ARE COllSIDEIED, lND THE DIFFICULTIES 
TREY PRBSERr IN OBTAIHIIIG SIGNIFIC1NT A"DUITS OF STR1TEGIC 
"OCLEAR 1I1TERIALS AR! EI1IlIIED. THE C01BlCTERIS~ICS OF REACTOR 
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~p\n'l ~L"rONtu~ ARE DISCUSSED, AND rHE DIHlcnLTIFS ASSOCIATED 
~I·H TilE ASSE~BLY OF AM EFFICIENT N"CLEAR E~PLOSIY~ DEVICF ARE 
O"TLU~D. 

TH" pnSSIA~ AnpROACH TO N"CLEAR REACTOR SAFErf 
LPWIN, ~J. 

OAr PID~P NATIONAL tADORATORf, OAr RIDGE, TEN". 
SOVI~T RF.ACTOR AND rOWRR STATION DESIG" I~ITIALLf PROCEEDED 
PPn~ A SHETT PHILOSOPHY THAT DID NOT ACI("OWLEOG~ A LOSS OP 
r:OOtANT AC(,!DENT CAn~ED BY A DOIlBLE ENDED rTPE BREAIt NOR A 
~ASSrv~ C1H ~PLTDOWN AS CREDIBLI' EVENTnALITIES TO BE 
COHSID~R~D IN T~E nRSIGN OF SY~TE~S AND DETAILS. nE"~RALLr, 
E»GI~EF.RED SAPEGOARDS AND CONSEPVATIS~ IN DESIG~ HAVE BRFN 
RRnAnn~o AS ADEQHATE TNS"RAHCE AGAINST ACCIDENTS THAT COIILO 
~SCAT.ATE TO A POINT RHERE THERf IS SIGRII'ICANT RADIATION 
OA~Ar:E 1'0 EITHER PLANT PERSONNP.L OR THE PUBLIC. RECENTLY, TIlERE 
HAS ~I'~N SO~E CHANGE IN THE ATTITUDE 01' SCIE"TISTS TOIlARD 
SECo~n~RT ("ONTUN~r.NT IN PRESSURIZED WATER RF.ACTOR PLANTS. I" 
PPEs!"n! TUDE BOILING IIATER R~ACTORS AND LIQUID ~ETAL COOLE~ 
FAST BPEEDER REACTORS, SOVIET EXPERIENCB ON SEVERAL 
nE~OqSTRATION AND 'S·~ICO~~~RCIAL' "KITS HAS BF.BR INTERPRP~pn 
TO "P.AN T~'T CORE nA~AGB PROPAGATION AND ACCIDENT9 INVOLVI". 
LAPGE EN-RGT RfLEAS·S ARE "01' CR~DIBLE. IT APPEARS, HOWEVra, 
THAT TIIERE IS NOT CO~PLETE UNANI~TTY OK ALL SAFETT QUESTIONS, 
APn GR~ATF.R DISP~RSION OF AUTHORIT' AND "ORF FOR~AL SAFETY 
~P.VTP.W5 SEE~ TO DE I N "'HE ~AItING. 

197fi INTpPNATIONAL ~EETINr, ON FAST RrACTOR SApETY AND RELATED PHYSICS 
I'ONTANA, ~. H. 

OA~ RrDnE NATIONAL LARORATORr, OAK RID~E, TE"N. 
TillS AnTICL~ RRVIEW! SO"E OF THE SIGNIFICANT SAI'ETY TOPICS 
THAT WP-PE DISCUSSED DURING TRY. INTP.RNATIO"AL ~EBTING 0" FA~r 
REAC"'OP SAPP.TY AND RHATED PRYSICS HELD IN CRlCAGO ON OCT. 
~-A, lQ76, ONDER TIIP. AUSPICES o~ THE A~RRICAN NOCLEAR SOCIETY 
ANn TH~ NFWI. T POPKEn >:HROPEAK NUCLEAR SOCIETY. TVEHTY-RINP. 
srSSIOHS WRBE HFoLD, INCLUDTNG TWO PLE~ARY SESSIONS, ~ORE ~"A" 

276 PAPI'PS WERE PRESPNTI'D. BECAUSE OF THE apOSSIBILITT OF 
RrpORTI"G ALL rilE SPSSIONS, THE REVIEWER HAS ATTEMPTED TO 
co~v~r A CONSENSOS OP THE STATR OF TRE ART 01' FAST REACTOR 
SAFETY AS RPPORTED AT TRIS ftP.PTING. 

IN-SERVIC~ INSPEcrIOII TeCHNIQUES FOR LIQUID NETU COOLED PAST 8R EEDER REACTORS 
~("r:LU"G, R. W •• SPANNER, J. C •• HAGEN, E. W. 

OA~ PIDG! NATIONAL LABOPATORY, OAK RID~E, TENR. AND WESTI"GHOUSE 
~ANFORO CO~PANY, RICHLAND, WASH. 

ALTnonnll PI'" REQur~E~RNTS HAVE ROT YET BEEN P.STA~LISHED In THE 
UIIITED STATES I'OR IN-SERYICE INSPECTION OF I.IQUID ~ETU COOLED 
PAST BREEDER REACTORS, SO~E I"ITIAL DEVELOPftENT WORK ON 
POTEHTTALLY APPLICADlE "O"DESTRUCTIVE TESTING ~ETHODS HAS 
BPEH cnNDUCTED. TillS ARTICLE DESCRIBES PRELI~I",RY 
INVESTIGATIONS OP SEVERAL ADVA"CED "O"DESTROCTI'E TESTI"G 
CONCEPTS FOP LIQUID SOnI"~ SYSTE~S. THE NETHODS HIGHLIGHTED 
FOR POTENTI~L APPLICATION ARE ULTRASONICS, EDDT CURBENTS, 
ELECTBOTHER~AL TESTI"G, U"DER SODIUN 'IEWI"G, AND RADIOGRAPHY. 

NUCLEAR SAI'ETY EXPERI~E"TS IN THE ~ARVIKB" POWER ST1TION 
SLAUGHTRPBECK, D. C.. ERICSON, L. 

~ArVrl(p.N, SWEDEN 
TillS ARTICLE REVIEWS THREE ~ULTI~ATIONAL PROJECTS CO"CERNI~G 
FOLL SCILE NUCLEAR SAI'ETY EXPERlftENTS AT THE ~AR'IKE!I PORER 
STATIO~ IN SWEDPN. EXPERI"ENTS I" THB PIRST PROJECT, CARRIED 
OUT IN 1972 AND 1913, WBRE RELATED TO THE RBSPORSE OF THE 
PRESSORE SO"PRESSIOH CONTAINNE"T TO SINOLATED RUPTURES IN 
PIPE SYSTEMS CONNECTFD TO THE PRESSURE 'ESSEL. EI~ERI"ENTS III 
THE SECOND PROJECT, CURRENTLY UNDER RAY, ARE RELATFD TO 
PRESSORE OSCILLATIONS IN THE CONTAINNBNT SYSTE~ FOLLOWIRG 
SI~ULATED RUPTORES IN TRE PIPE SYSTEN. THE THIRD PROJECT 
CONCERNS A PROPOSED PROGRA~ FOR THE EXPERI~E~TAL IIIVESTIGATION 
OF CRITICAL RASS FLOW THROUGH SI"ULATED RUPTORES IN A FULL 
SCALR PIPIH~ STS~B~. 

CO~TROLLIHG OCCOPATIONAL RADIATION EXP'SOR! l~ OPERaTI"G ROCLEAR PONER STATION3 
DICI(SON, H. N.. OAI(ES, T. W. • SHAn, It. E. 

OAY PIDGR NATIONAL LABORATORY, OAIt RIDGE, TE"N. 
T"P. ~ISTORICAL DEVELOP~E~ OF THE PHILOSOPHY or I(EEPING THE 
RADIATIO" EIPOSORE OF WOR~ERS AT LIGHT WATER REACTORS AS LOW 
AS REASONABLY ACHIEVABLE (ALARA, IS ~BESENTBD. A REflEW IS 
~ADE OP SO~E 01' THE ALABA ACTIVITIES OF THE NUCLElR 
REGOLATORY CO~"ISSIO", THE ENERGY RES BARCH A~D DEV!LOP"!RT 
An~INISTRATIO", AND VARIOOS NOCLEAR INSTALLATIONS. DATA 
CO"PILP.D BY THE "RC SROW THAT ROOTIN! AND SPECIAL ~AI"TBIIANC! 
AT LIGnT WATER PEACTORS ACCOO"TS FOR 72 PBRCENT OF ALL 
OCCUPATIONAL EXPOSURB AT THESE SITES. THB ROLE TRAT OAK 
RIDGE NATIONAL LABORATORY RAS TAItEN I~ aLaRA RESBARCH IS 
PRBSBRTED, WITH E"PHASIS PLACED ON A STODY OF VALVE 
~ALFnNCTIOHS AT LIGHT WATER REACTORS. THE VALVE STUDY 
INDICATES A ~BEND TOWARD DBCREASI"G 'AL'! RELIABILITY OfER 
THB PAST FEW YEARS. FINlLLY A COST BBNEFIT ANALYSIS OF 
RADIATION DOSB RBDUCTION IS DISCUSSBD. THB RATIONALE FOR 
ASSIGRING A COST PER ~AN RB~ BASBD ON TBE RADIATION EXPOSORE 
LEVEL THAT IS ENCOURTERBD IS PRBSENTED. 
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IIN'O" CAPRIDP C"OnpORA~ION, NUCI. EAr IHVISJON, OP. ~ PID~~, TE"N. 
~N I~T'F·IA"'IO~AI. SY'POSI"" ON TH~ ~~NAr.B~BNT OP WASTES PRO~ TH'! 
LV" VII":L C"YC"LP. WAS II~I.D IN DF.NVF.R, COLO., ON JOLY 11-16, IQ16. 

-liP SVM~nSIUM C"OV:."O A BPOAO P~'~P OF T~prCS PRO' pnLIC" 
I~Sn~S TO TECIlHOLOr,y. PRESEHT~TfO'~ VRRE ~AnB BY HATIO.U ~ND 
TPTrqN~TIO.~L SPPAre"S rHYOL'ED I' ALL ASPECTS OP ~ASTE 
M~"A~E~!NT - GOYE~H~~HT ~ND AnENCY ~F.ICI~LS, LA80"ATORJ 
~ANA~!PS, OIREC"TORS, ~"D 'PS!ARCIIPoq, A,D I.nIlSTRr~L 
R·nR~S'NT~~IYBS. 'ANY SPEA~F.PS ADYOCArBD PRAG"A~IC ACTION ON 
prOG"A'S POO TH~ ".AG~"E'T OP CO"":PCIAL ,nCLVAR WASTES Tn 
CO'PL~T! -nE LI~HT VA~EP REACTO~ (LW~I F~EL CJCLr. T~E 

Y"nilSToIHI1EJI ~ATIO"S' DP'A~n FOR I'CPRASI~G SOpDLTES Of 
.NRPGY A~n THRIR INCREASING DEn!HD~~rR ON NUCLEAR ~HERGT 

.n ~qL.ILL THIS DP"A'D WILL N~C!SSIrATE TH~ DE'ELoo'ENT OP AN 
ACCf,oTABI.P. SOLII'!'TOH TO THE DTSPOS\L OP NOCLEAR VASTfS VIT"T" 
'!'IIP. ~f'~T n~CADf POR 50,£ r~DU5TPIAL N\TIONS. "ASl'~ DISPOSAL 
·~CHNOLOGY ·HOIILD nr. IftPLEftEN'!'ED O~ A CO'"EOCIAL SCALE, BU~ 

TilE cO~'PDcrALI~ATrn~ 'OST B~ ACCO'PA~IED Bf THE DECISION ·0 
nsp TH': '!'PCHNOLOGf. AN I"PORTANT ISS'IE IN TIll' US! OF NUCLEAR 
Er:f.PGY IS THE ~IIES~Tf"1 OF SIIAPnG THE TECHNOLOGY VITH Tn! LESS 
INnUST~YALJZRD NATIONS AND WITH HATIOHS THAT "'Y NOT HAYE 
SUITABLP ,fANS TO OISPOSE OF NnCL~AR WASTES. TnE ~ST'BLIS"~ENT 
~F JNT~RNATTONAL AND ~ULTINATrONAL COOPERATION WILL BE AN 
IMPORTANT KEY IN R~ALIZING THIS OBJ~CrIYE. PRESSr~G ISSUES 
TI'AT I ~TER NATJON At ORG AHt7.ATIOHS OR TAS~ GROUPS WILL HUP. '!'C' 
ADDPESS AO! OCEAN nISPOSAL, PLUTONln~ RECfCLING ANn SAfEGUAPDS. 
AND DISPO~AL CRITBPIA. TilE IftPORTAHCE 0,. ACHIEVIHG A YUPLE 
WAST~ "ANAGE"ENT ppnGPAM JS 'AnE EYIDENT BY TH~ INCPE'S~D 
fll"DtHr. AND ATTPHTION THAT THE BAC~ END OP TnE FURL CfCLE IS 
!lOV PECP.IV HG. 

PFACTor V~SSP,L PRESSORF T"ANSJENTS 
NnCLEAR ~AFvT' STAFf 

O.~ RID~E NATTONAL LABODATORY, OAK RID~E, TEN". 
(~nITOP'S NOTE - TH~ POLLOWI~G ARTICL! WAS lDAPTEn BY TilE 
NUCLEAR SAFETY SECTION EDITOR fROft A .UCLEAR REGIJUTORY 
CO~"ISSIO' (NPC) DnCD~ENT ENTITLP.D 'T~CHNICAL REPORT ON RPAC"TOR 
PFESSU"P. VESSEL TPA~SIE"TS,' wnICR liAS INCLUDED AS AN 
ATTACHftENT TO NnREG-Ol3~, 'STAFF DISCUSSION OF FIFTEEN 
.~CHNICAL ISSUF5 LISTEn IN ATTACII'PHT TO NOYFftDEP 1, Iq1~, 
ftPftOnAND(I~ PROft DIRBCTOR OF NRR TO MRR STAFr.· STHC"F SPACP 
LI~ITATIONS DO NOT PER~IT liS TO INCLUDB THE TECHHICAL REPOPT 
IN ITS ENTIRETY, Tllv BDITOPS HAYB PRE~ARED THP. POI.I.OWING 
CONDENSED VPRsrON LARGELY FROM P.~CERPTS rRO~ THE ORJGINAL. THE 
OrIGINAL RRPORr, DATF.D NOV. I, 1976. liAS PR~PAPBD BT A TASK 
GROUP WORKTHG UNDER ·HB AUSPICES OF THB RRC OPFICE or NIICLEAR 
REACTO- RRGULArIOH AND CHAIRED BY D. G. ~ISPNII"T. THIS PFPORT 
S(lK~ARTZRS THE RELEVANT TECHNICAL CONSIDERATIONS. DISCUSSP-o, 
TilE SAffT" CONCEPNS AND EXISTING HRGINS AT OPERATING 
REAr~ORS, AND DESCPIRES THE REGULATORY ACTIO~S BEING TArRN ~O 
REDUCE TH~ LIKLIFIOOD Of' P'UTORE PRP.~SURE TRUSIERT EVENTS AT 
OPERATING PHcrn RS.) 

OC~(lPATtONAI. PADIATION ElPOSORBS AT LICENSED rACILITIRS, 1915 
DROO~S, D. G. 

U.S. NUCLEAR REG"LATO~f CO"~ISSION, WASHIWGTON, n.c. 
P~FSONNEL OCCtlPATIO'IAL RADIATION P.XPOSUR!S rOR CALENDAR YEAP 
197~ VERE OBTAINED fRO~ ANNijAL AND T!R~INATION REPORTS 
SUDKITTED AY VARIOUS TYPES OP NUCLEAR REGULATOry CO~~ISSION 
LICENSEES, IICLIJDINr. NIICLEAR POVER PLANTS AND IIDnSTRIAL 
RADIOGRAPH~RS, AS WELL AS POEL AND BY-PROnOCT PROCP.SSORS, 
FABRICATORS, AND REPROCESSORS. AurlAL B!PORTS RECEIYED FRO~ 
381 LICENSEES INDICATED THIT SO"! 18,113 INDIVIDUALS, VAO 
INcnRRED AN AVERAGE !XPOSORE OF 0.36 BEN, WERE 80NITORED POB 
ExPosnRE TO RADIITION DURING 1915 AHD THAT 21,601 INDIVIDnALS 
TERHtNATED TABIR EMPLOY"ENT OR WOR~ ASSIGN"!NT IN 1915. TAB 
NIJ"BER OF PERSON NEL OVEREXPOSURES REPORTBD IN 1915 D!CREASED 
FRON PRPVTOUS YEARS. 

TRPNDS IN THE LICENSING OF NUCLEAR POWER PLANTS 
~NOTn, n. 1' •• ~CEWEN, ,T. B., ,TR. 

K~C, IHC., !lASHINGTON, D. C. 
THIS ARTICLE PRESBNTS A BRIEI' SU~nARY OF THE U.S. IUCLKAB 
LICPNSING EXPERJI!NC~ A~D DIscnSSES rn !p'rBCr OW :OSTS AND riMB 
TO PLACE A UNlr IN SERVICE. RBCKNT NUCLEAR RBGULATORY 
CO"~ISSIO" POLICY INNOVITIONS, SUCH AS STANDARD REVIEW PLANS, 
STANDARD FOR "AT, STANDARDIZATION. AWD GENKRIC ABARINGS, ARE 
DIscnSSED ALON. IIITH OBSERVATIONS OF THE I"PACT 01 TH! 
LICENSING R!YIEW. TECHNICAL AND POLICY UICERTAINTIBS THAT ARE 
cnRRENTLY FACING LIClNSEBS ARE ALSO DISCUSSED, AS ARE THB 
POTENTTAL I~PACTS OF TECHNICAL AND LBGAL INTERFACES RBQ"IRED BY 
THE INCREASING NUNBER OF GENBRIC RBARIJGS, STATE HEARINGS, AND 
FEnERAL COURT REVIEVS. 

NRC INTER~ATIO"AL AGREBNBNTS ON RBACTOR SAFETY RESEAPCH 
BENNETT, ~. L.. SPANO, A. H.. SZAWLBWICZ, S. A. 

0.5. NUCLEAR RBGULATORY CONMISSION, VASIIIGTON, D.C. 
TRE NUCLEAR RE.OLATORY CO~ftISSIOK AND ITS PRBDECESSOR, TH! 
ATONIC ENERGY cn~~ISSION. HAVE ENTERED lITO A WUNBER OF REACTOR 
SAFETY RESEARCH AGREEMENTS VITH OTREI COUNTRIBS. THESB 
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~GR~B~·~TS fNVJLVE VARIOOS FORMS OP COOPBRATION InCLUDING 
9!LA-RqAL INPORftATION EICHANGE AND JOINT RESEAFCH 
~APTICIPATION IN SP~CIPIC PROJECTS 1M A BILATEPAL OP 
~UL~tLAT'R~L LEVEL. "NDER TRE TER"S OP TRESE AGRBEftFNTS, 
~epO~TS, cO~Pur~R CODES, AND DATA "At BE EXCHANGED AND 
~ERSONNEL VfSIrs AnD ASSfGNftENTS PER~ITTED. THESE AGBEE~ENT5 
HAV~ P~OVED Tn ~E B~NEFICIAL IN PRO'IDING POR A COST EPP~CTIVE 

~XTR~STON OF THB BASE OF REACTOR SAPETY INFOR"ATION AVAILABLB 
Tn TUF nAq-IFS rONcrPNED. SOCH AGREB~ENTS HELP TO ENHANCP 
PEArTn" SAFETY WORLDWTDE. 

A "EVIEU OF SH,)RT TER~ FISSION PRODUCT DBCAY rOWBR 
qJ~"KP., ,. A. + HOL", J. S. + SHAY,~. R. 
S"'P'" ~n, B. I. 

OR~r.ON ~TATr. UNIVERSITY, CORVALLIS, ORBG. 
EXP'RI'ENTS ON SnOPT TRR" FISSION PRODUCT DECAY rOwrR, WHICH 
~AY 9P IftPORTANT POR LOSS OF COOLANT ACCIDENT ANALYSIS, AR~ 

• EVI ~WcD. Til F ,0 ST n ITBNT EXPf.RI~~~TS GI VE S UFFICI ENT DATA TO 
POR' TIlE DASTS OP PP.ASORABLP. STANOARDS, PARTICULARLY WHEN TR!! 
'~E SU"PLE~PNTRD WITH RESULTS PRO~ SU~"ATION PRBDICTIONS. THE 
PR~PAPA~ION OF IftPPOVED STANDARDS nR SCIENTIFIC AND RBGULATORY 
PURPOS~S TS IN AN ADVANCED STAGE. PRELI~INARY RSTI'ATES 
I'!DICA""P. '"HAT TilE 'XTSTI"G STANDARD PROPOSED 8T THE AKEOICAN 
""CLEA" SOCIETY HAS AN EITBE"ELY CONSBRVArIVE OMCP!~TAINTY DANn 
A~SOCI'T~D IIITH IT. ~"11 DATA PROVlD~ FIR" JUSTI1'ICATION POR 
R~nUCI~G Tllr UNCER-AINTY ASSOCIATED IIITH THE EXISTING STANDARD. 

1"~TPUftBNTATION PRnr,RA'S FOR NllrI.RAP PnIlIlR PLUT SITES 
ALLEN, ,J. ft. + KARNER, n. B. 

A RlznN A ""CI.E U PJII ~n PROJ ECT, PHO~"I X, ARIZ. 
TYPICAL TNSTROft~NTATIO" PROGRAHS TO DETER"UE ~HE SOITABILITY 
OF A pnOPOS~D ~UCL~AR POWEP PLANT S[T8 ARE DEscnIBED. AN 
OVERVTPW OF RE3~ !.ATORY REQUIREftERTS IS P RESE NTED, ALONG WITH 
, BrIp.F DISCOSSION OF TYPICAL "BTEOROLOGICAL, SEISftOLOGICAL, 
GEOLOGICAL, RADIOLOGICAL, AND SEWAGE P.FPLOEMT KONITORIHG 
SYST1!ftS. THr PISCOSSIOII DEPINI!S THE VARIODS .ARAft~TERS THAT 
'IIS- B~ ~BASORFD AND DESCRIBES THE TYPICAL SB"SORS, 
TFA~5n"CRRS, AND I~STPOftENTATIOR USED. PROBLEftS PRBSENTED BY I 
REnOTE DE5ERT STTE, SOCH AS ONE LDCATED IN THE ARID 
sonTIIWRSTEFH ONITED STATES, AR~ ALSO DISCDSSED. 

CO~'ON-"ODP. FAILORES IN REACTOR SAFETY SYSTE"S 
JOLLY, ". P. + WREATnALL, J. 

O.K. Cf.NTRAL ELECTRICITY GENERATING BOARD 
Tllrs APTICLE DESCRID FS TRf. PRINCIPLES lDOPTED BY THE O.~. 
CENTFAL FLECTRICITY GENERATING BOARD IN TACKLING ~"B HAZARDS 
o· CO~'ON-,nDE FAILURES IN REACTOR SAPETY EQUIPft!"T AND 
INDICATBS "'HE IIATS IN lIRICR TilE PRINCIPLBS ARE I!lrLEftENTED IN 
oPACTICE. WHERe APPROPRIATE, REFERENCE IS ALSO ~ADE TO 
UPLICATIONS IN POSTTRTP COOLING ARBAS. RECOGNITION IS GIVEN 
TO THE PACT THAT DIVP.!lSITY IS NOT AN ABSOLUTE ~EASURE, BIIT ON!! 
WHTCH HAS VARYING DEGREES OF DBPTH. THE DISCOSSION IS BX~EHDBD 
TO SHOll THAT THP USf. or EXAftINATION IN DBPTR !lOST INCLUDE ~OT 
ONLY HARDWARE BUT ALSO CALCULATIONAL !!BTHODS AND DPBRATOR 
ASMECTS. IT IS COMCLUD!D THAT THERE IS NO OBJECTIVE WAY OP 
~STADLISRIN3 THF PROAABILITY OF CO""OIl-~ODE PAILORE POR RT~H 
INTEGRITY EQUIP"ENT AND TRAT THERE IS NO SOBSTITUTE FOR THE 
OSE or ENGINBERING EXPERIENCE IN DEPTH. 

CUPRRNT CHALLENGES IN AIR CLEANING AT NDCLEAR FACILITIES 
!lOELLER, n. W. 

HARVA"D U~IVRRSITY, BOSTON, !lASS. 
THE SAFE OPERATION OF NOCLEAR FACILITIES IS HEAVILT DEPENnBNT 
UPON THE ADEQOATE Pf.RPORftANCE OF AIR CLBANING SYSTE~S. ALTHOOGH 
"ANY PROALE'S HA'E BEEN SOLVBD, NBII QUESTIONS AND NEll 
CHALLE~GES CONTIWOR TO ARISE. THBSB IRE WELL ILLOSTRATED BY 
WEAKNESSES TN AIR CLEA!lIIG AND 'EHTILATING SYSTE"S REVBALED 
IN TnE 8R01lNS FERRY FIFE AND BY THE NEED fO DUELOP ADDITIONAL 
DATA ON THE RELIABILITY OP snCH SYSTB!!S, PARTICOLARLY UND!R 
E~ERGE~CY CONDITIONS, AS ENU"EFATED IN THE REACTOR SArETY 
STODY. ASSESSMENTS OF TnE DEGREE TO VHICH BNGINEERED SAPE'!'T 
FEATIJRP,S CAli CO" PENS ATE lOR DEPICI ENCIBS IN NOCLEA R POIER oLl NT 
SITES CONTINOE TO CO"CEBN THOSE INVOLVED III RIS~ I BENEFIT 
EVALUATIONS. 

TRENDS IN PUBLIC HEALTH IN THE POPOLATIOII NB1R NUCLBAR PACILITIES - A CRITICAL ASSESSMENT 
PATRIClI, C. H. 

U.S. ENBRGY RESEARCH AND DEYBLOP"!MT AD8INISTRATION, lIASHINGTON, 
D.r. 

TEN STIIDIES THAT HAY~ LOO~ED SPECIPTCALLY IT CHAlICES IN POBLIC 
HEALTH IN AREAS HEAR NUCLBAB rACILITI!S ARB CRITICALLY 
REVIE1IED. AI.L BOT ONE or THESE STODns DAYE BEEI ONABLE TO SROI 
ADVERSE REALTH EPPECTS IN THB LocaL POPULATION THAT MIGHT BB 
REI.ATRD TO PADIATION I'IPOSURE. THB JI! STUDY THAT PURPORTS TO 
FIND AN ADVERSE EPFBCT RAS SEVERE ~EfRODOLOGICAL LIMITATIONS, 
WRICH PRECLUDE A RT M~A1InGPOL INTERPRBTlTION OF THE DATA. ALSO 
PRESENTBD IS AN UALYSIS or THE INDICATORS or POBLIC HBALTH II 
THR AREA OF OAlI RIDGE, TENN., WHICH SROWS CANCER "ORTILITY 
RATES THAT ARE NOT SIGNIPlCUTLY HIGHBR THAN 1I00LD BE BlPECT!D 
1ft TnE GENERAL O. S. POPOlATION. ALTHOOGH ROCH RORB RESEARCH IS 
NEEDED BEPORE ALL THE EPPBCTS 01' VBn LOll Luns OP RADIATION 
PROR NOCLEAR REACTOPS lIILL BE ~NOll!, rH! EIISTING STODIES 
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SnGGES. THAT NnCLEAR POVER PLANTS WILL NOT HAVE A SIGNIFICANT 
I~ P ACT ON PUBLIC II EALTII AS A RESULT or NORftAL OPRRATIONS. 

NU CLEAR POW ER PLAN T PERFORftANCE ANALYSIS 
KriPfER, lit. 

"O R OOSTSC R WEI~eRrS'RE K RAPTVER~, BADEN, SWITZERLA"D 
EDITOR'S NOTE - IN NOVEKSER 1976 THE I"TRRNATIONAL CONP~RE~~E 
ON WORLD l"!CLEAP POVER WAS HELD IN WASRINGTON, D.C., AND liAS 
JOINTI,Y SPONSORFD BY mUB AftERICAN NnCLEAR SOCIETY AND TRE 
EryROPP.AN NUCLEAR SOCIRTY. ~. KUPPER, WHO VAS COCHAIFftAN OF ONE 
Of TilE SESSTONS, OPRNED TRAT SESSION VITH TilE PEftAR~S TnAT 
COft"RISP. rHE TEXT OF TillS ARTICLE. OR. ~UPFP.R IS ASSOCIATED 
WITII NORDOSTSCHWEIZE RISCRE KRAFTVER~ OF BADEN, SIII~ZERLANO, 
A~O liAS BP.~N Oe FPLY INVOLVED VITR THE OPERATION OF THE R~ZNA~ 
NUCLEAR POWER STATION. RIS REHARKS 5Uft"ARIZE POVRR PLANT 
PERFOP"ANC~ IN E"R0pr, IN TRE UNlrED STATES, AND ELSEVREPP AND 
SIIOULO BE OF INTEREST TO ALL PERSONS CONCERNED nTH SUC!! 
ACTIVITIES. 

O Pr.RA~III<l FXPPRI!N'! WITI! 13 LIGHT VATER REACTORS IN EUROPE 
LUT Z, H. R. • KOPFER, ~. • SCHENK, L 

KERNKRAPTWERK "UEHLEBCRG DEE BERNISCHE ~RAFTV8RK, "UERLBBERG, 
SW'TZERLANO / 'ERN K RAFTW!R~ BEZNAU DER NORDOSTSCHWEIZERISCIIE 
KRAFTVER~, DOETTINr.8N, SWITZERLAND / KERHKRAFTVER~ OBRIGREI~ 

G"9H, OBRIGHP.I", N e C~AR, FEDERAL REPUBLIC OF GPR"ANV 
TH E OP~RATTNG EXPERIENCE OF 13 EUROPEAN LIGHT WATRR REACTOP 
(LWn) POWER STATIONS THAT BEGAN OPP'RATION PRIOR TO JANUARY 
lQ73 IS PRESENTED. <lIVEN ARE KEY PARAftETERS, SOCR AS AVERAGE 
LOAD FACTOR, LOAD DIAGRAftS, NOllAVAILABILITY ANALYSES, 
STATISTICS ON LF.AKING fUEL ELEftENTS, RADIOACTIVITY nISCHAR~P 

VALUES, SIZP OF POW~R STATION STAFFS, ftAS REft ExPo snRES, 
ADDITIONAL INYEST"ENTS, ETC. SOftE ~PECIAL EVERTS ARE DESCRInED 
IN DETUL. THEOPIES FOR THE DISPARIrnS IN CAPACITY FACTOPS 
BEmWEEN EUROPEAN AND A"ERICAN LWA !':lVn STATTONS AND BETWP,EN 
PRESSORIZED WATRB P ~ ACTOR AND BOILING lATER Rf.ACTOR POV RR 
STATIONS ARE ALSO PRESENTED. 

GEP~AN LIGHT HATEP REACTOR SAFETY RES E~RCR PROGRAft 
SEIPf.L, H. 1. + LUft"ERZHElft, D.. RITTIG, D. 

Pf.~ERAL ftIlIISTHY OF RESrARCH AND TECHNJLOGY, FEDERAL RRPUBLIC OF 
GRRftANY 

TflE LIGHT WATER REACTOR SAFETY RESRARCH PROGRAft, WHICH IS PART 
or TAE E~P.RGT PPOGRA" Of THE Pf.DERAL REPUBLIC OF GP.R"AMT, IS 
PRESENTED IN THIS ARTICLE. THP. PROGRA", FOR VRICH THE FEDERAL 
ftIlIISTER OF RESEARCH AND TECHNOLOGY :IF THE FEDF.RAL REPUBLIC OF 
Gf.R"A"! IS RESPONSIOLE, IS SUBDIVIDED IKTO THE FOLLOWING FOUR 
~AIN PROBLf.~ AREAS, WHICH IN TURN ARE SUBDIVIDED I~TO PROJECTS 
(I) IftPROVEftENT Of THE OPERATIONAL SAFETY AND RBLIABILTTY or 
S!STE"S AND CO"PONE~TS (PROJECTS - QUALITI ASSURANCE, COftrONENT 
SAFETY) (2) ANALYSIS OF TRE CONSEQUENCBS OF ACCIDENTS (l'RO.1ECTS 
- EftERGENCY COP' COOLING, CORTAI~"ENT, EXTERKAL I'PACTS, 
PRESSORE VESSEL fAILORE, CORI! ftELT00 WH) P) lMALTSIS OF 
RADIATION EXPOSORE DURING OPERATION, ACCIDENT, AND 
DECOftftrSSIONIN~ (PROJECT - FISSION PRODUCT TRAKSPORT AND 
RADJATTOK f.XPOSO RE) AND (~) ANALYSIS OF THE RIS~ CREATED ny 
TOE OPERATION O. NnCLEAR POWER PLANTS (PROJECT - RISK A"O 
RELIABILITY). VARIOUS PROBLEftS, WHICR ARE INCLODED I" TRE ABO V! 
ft~NTIONEO PROJECTS, ARE CONCURRENTLI STOOlED IITRI~ TRE 
HEISS-DAftPF REA~TOR EXPPRI"ENTS. INYESTIGATIONS ON TRE SAFETY 
OF PRRSSORH ED REACTOR COftPONEIITS IN conBCTION ITTH RESEARCH 
AIID DEVELOP"ENT ACTIVITIES ON NO~DESTRUCTIYE TESTING HAVE 
SHOWN THAT THE RIGH SAFETY STANDARDS THAT ftOST BE SET FOR 
NOCLEAR INSTALLATIONS CAK BE "ET BY A CO"PRERERSI'E QOALITY 
ASSORANCE SYSTEft, WHEREBY THE "ATERIAL AND PROCEDUPAL TESTS, 
AS IIELL AS THE ND"DESTROCTIVE TESTS BEFORE A"D DORIKG THE 
OPERATTON, ARE CUEFULLY CooRDINATBD lITH EACR OTHER. FURTHER 
INVESTIGATIONS ARE CONCENTRATED ON THE SAFBTY "ARGINS DORING 
LONGTI"B OPEBArION. 

NOCLEAR SAFETY AT SALZDORG 
NUCLEAR SAfETY STAFF 

OAK RIDGE NATI01UL LABORATOBY, OU RI DCE, TERK. 
TillS ARTICI.E IS A REVIEW OF SBLECTED ftATERIAL FROft THE rAEA 
INTERNATIONAL COKFERENCE ON NOCLEAR POVER lNO ITS fOEL CYCLE 
HELO IN SALZBURG, AUSTRIL ftAY 2-1~ 1971 (IABA-CN-J6). TRE 
SESSIONS CONSIDERED DEAL 11TH NOCLEAR REICTOB SlFETY AND PUBLIC 
OPJRIOH, ALTHOOr.R THE SUBSEQUENT DISCUSSIOB INCLODES COII"ENTS 
ON TRE ENTIR! ftEETING. II GENERAL, TRE SAFETY PAPERS ARE OF 
VALOE BECAUSE OF TR8IR COftPREHEKSIYE RBYIEI OF TRE SUBJECT 
KATTER RATHER TRAN TO ABY ~IG"IFrCANT lEI DE'ELOPftE"TS. THE 
SESSIONS ON POBLIC OPINION HOT ONLI INDICATED THE UNIVERSALITY 
OF THI S 8LEft!NT BOT ALSO R EYEALED 01 FFERIMG DEGREES OF CORCBB K 
AND LEVELS OF RESPONSE. DESPITE THE "AIY TECHNICAL 
PRESEMTATIOSS Of ftERIT, THE CONFEBE!CB VAS DOftIUT!D BY TRB 
PREVIOUSLY ABNOUKCED O.S. POLICY COKCERMI"G TBE RECYCLIKG OF 
lIOCLBAR FUEL AND THE OEPLOY!ENT or TRE FAST BREBDER REACTOR. 
TRE GENERAL AGRE!"ENT WITH R!GARD TJ THE NBED TO PREVENT THE 
SPREAD OF NUCLEAR WEAPONS DID NOT BNCOftPASS THE MEl U.S. 
POSITION. 
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A~ ~~SE~Sft~N~ OF .-np ACCIDENT CO"SE2UENC~S 
HAPSEI.I., L u. + JO"SIMnVIC, v. + SILAOT, F. L 

GE·I~r.AI. A"'O"Il' CO'PAHY, S~N DIEGCl, CHIP. 
ASSI'SS"FN-S VERI' "ADE 01' TilE CONSEQUE.CFS 01' TilE IIIGRER PIS~ 
Al'ernENT CONDITTONq POSTULATED TO OCC~R IN ~ RllPER~NCE 1q75 
GftNfn~t ~'D.IC 1000-~W(T) IIIGII TE"~RATURE GAS COOLRD RP~CTDR. 
rllTS ppnPA11LISTIC 9TS~ ASSESS"RHT STODT, ~NOWN A5 ~CCIDE"T 
lIlITH-I"'" ANO PRnG1'SSION ~NALYSTS, IS pUNDPD DY TilE EN~~GY 
n~SPAPC~ ANO DEVELOP"ENT ~D"INISTRArION. THE "OST 
R~ppPsr''I'A~IV! ~CC!OE"T CONOT'I'IONS APE (1) COP~ nE~TIIP C~US·D 
rv ~ ~OSS OF OPf-SIT" POWER OR Bf , LARGE BARTHQ",rp, L~AOING 

TC ~ I. nss OF porCEn CIRCULATTON, (21 U:HEATllP TUDll FAILORP., (3) 
Dp.?p~ssnpH~TIO' ('I' ':'II~ PRI"ARY COOLART, AND (U) STI'A" 
Gr~rnA'l'OP ~AIN ~IIN!'Ir.· TUBE fAILURE. THE RADIClLOGI(,AI. 
CO"SEQ"FNCES, WIIICIl ~PE D~SED ON P"PRESENT~TTV~ U. S. POPlll.ATION 
OENSITTES, WERE ASSE!SED IN RE"S ~S A FUNCTION OF DIST~NCI' FRon 
Tn" 0I. ~NT AND ~AN-RF' EXPOSORES TO rHE S~RROUNOING PNYIPO"nPNT. 
TilE PPS"fT~ INDTC~TE TH~T THE HIGH TE~PERAT~R~ GAS COOLED 
prACTOP II~S ExcrLLEN' S~I'ETr CH~RAcrEFISTICS, WllIce ARB 
rNH~RllNT IN TilE CONCEPT AND ARE PRT"ARILY ASSOCI~TED WITH TilE 
CIIOICE OF CDOLA~T A~D C('IRE DESIGN. lVER A WIDE RANGl OF 
ACCT'I'"T fqEQUENrrE~ (fRO" ONE ACCIDEIT PER RE~CTOP YEAP Tn 
n':E ACCIDENT IN 10 "ILLION RE~CTOR YEAPS), NO ACCIDENTS 
CONSIOERED IN TPE STUDY ~RE PREDICTED TO CA~5E EARLY on DEL~YED 
VATALI~I~r 0R IlLN~S~ES. 

P"" A'I HC'I'ORS IN TH E NIICLEAR CONTROL ROO" 
~;r'I1INARA, J. L .. + PACK, R. W. + GONZALez, II. P .. 
P~PSO"S, S. O. 

EL"CTPIC POW~E RESF.ARCff TNSTITUTE, PHO AI.TO, C~LIF. / LOnHF.pD 
~ISSILPS ~ND SPACP CO~p~Nr, INC., SUN~YVlLP, CALII'. 

IIP'~~ f~C-ORS ENGTNEERING IS ~N INTllRDISCIPLINARY SPECIALTY 
CONCERPEO VITH INFLOPHCnG TH~ DESI~N 01' EQIfTPftFNT SYSTFIIS, 
FACILITIES, AND OPER~TIONAI EHVIRO~"E"TS TO PRonnTE SAF~, 
PoPPICIENT, ~ND rELIABLE OPER~TOP PP.~I'OR"~HC". THE nU'AN fACTORS 
~SPECT~ 01' fIVE PEPPESEHTITIVE NOCLEIR POVER PLANT CONTnOL 
POO/IS WEPE rVlL"~TED USING SUCH "ET~OOS AS A CHECKLIST G"IDED 
OB5ERV'TTON SYSTE" 8~SED ON nILIT~RY STANDARDS, STROCTDRED 
I"TFRVIE~S WITH OPER~T(\PS AND TRAI~~RS, DIRECT OBSfRHTIONS Of 
Or!PATnp BEHAvrOR, T~S~ ANALYSES, PROCEDOR! E'~LUATIONS, ANO 
HI"TOPTCAL ERR~P ~NALYSES. THE RP.VIEW RAS SURfACED ~ WIDE 
SPECTR"" OF HOII~N I'ACTOI!S PROBLEn ABElS IND ":EDIID 
I"PPOVF"ENTS. THE STUDY RECOll"ENP5 rHAT A DETIILED SET 01' 
~PPLICABLE HlJ"AN FAC~(lRS STARD~PDS BE DEVELOPEIl TO STlnOlAT~ 
A "Nlf'nRn AND SrSTEft~TIC CONCEPN fOR HU'AN PACTORS. IT IS 
PIfRTIIF.P RECOllIfRNDEf' THAT DESIGN GUIDES BE DB'ELOPEll TO 
FACILITAT~ THE I "PLEIfF.NTATION ClP SOCH SUNDARDS BOTH pOR NEW 
DESIr-NS ~ND FOR OPGRADING EXISTING CONTROL ROO"5. A NU"DEn or 
RESEARCH AR£AS APE P"LINRATED IN ORDER TO DEVELOP A "ORE 
Cn~PRF.~ENSIVE D~T~ BASE ON WRICH TO PREDICAT~ nun~N fACTORS 
STA~ DA PDS. 

P~TTGUE CP~C~ PROPAGATION IN NEOTRON IRRADIATED FF.RRITIC PRESSORE vaSSEL STE~L3 
.1A·I!:~S, fa A. 

W!STTNGIIOUSP. HANPORD CO"PANY, RICHLAN~ WASH. 
THE RI'SnLTS OF A NUIIBfR OF EXPERI"ENTS DElLING WITH PATIGaE 
CRACK PROPAnATION IN IRRADIATED RE'CTOR PRESSORE VESSEL STEI'LS 
ARE RPVr~~En. rnE STE~LS INCLOO!O AST" ALLOYS A302B, ~533B, 
A<08-2, ANn ISQ1, AS WELL AS VELDnENTS IN A~Q3 STEEL. FLOENCES 
AND IPP~OIATION CONDITIONS W!PE GEMBR~LLY TYPICAL Of THOSF. 
F.XPERTF.NCED BY "OST POWER RE~CTORS. IN GENERAL, THE EFFECT or 
~rnTRO" IRPADIATION ON TRE FATIGOE CRACK PROPAGATION BERAVIOR 
Of TUESE STEELS VAS NEtTHER STGNIFICANTLY BE"El'ICIAL NOR 
SIGNI~IC~HTLY DETRI"ENTAL. 

PO~ER PLANT DISCHARGES - TOWARD "ORE REASON1BLE EFPLUENT LInITS ON CHLORINE 
"ATTICE, J. S. 

OA~ RIDGE N~TION1L LABORATORY, OAK RIDGE, TENN. 
~ "ETHOO IS PRES!N':'ED FOR RESTRICTING CHLORINE IN POWBD-PLANT 
EFFLnE"TS TO ENVIRONIfENTALLY S~FE LEVELS. DEVELOP"~NT OF TRTS 
"ETROn WAS STlno LATED 8Y TIfE CONTBO'ERST BETWEEN ELECTRIC 
UTUI'I'IES AND RF.GOLlTORY AGERCIES OVER TR! JOSTIPTCATION Of 
THE PRF.SENT UNIVERSALLY APPLIED LI~ITS. rHE SCIENTIFIC 
LITllR~TORE CORCI.OSIVELY DE"ONSTRATES rHE EFFECTS O~ PRYSICAL, 
CRE"tCAL, AND BIOTIC FICTORS ON CHLORINE TDIICITY. rRB nETHOD 
PPOPOSF.D INCLODES TnESE rlCTORS, TO THE ~ITEHT CURRENTLY 
POS~IBLE, TO SET LI"ITS BASED ON SITE SPECIFIC AQUATIC 
CONDtTIONS AID PLANT DESIGN ABO OPER lTION SP ECIPIC1TIONS. n 
TUESE flFFLUPNT LI"ITS, THE ORGAHISftS CONSIDERED ARE 'lROSE WRICH 
APE ENTRIINED I"TO TRE PLOME OR WRICH IIAINT~IN THEnSELTES 
WITHIN TRB PLO"E DaRING CHLORIN~TIOK. IN EACH INSTA"CE THE 
TIny. COURSE OF EXPOSURE CONC~NTRATION IS DITIDED INTO 5!1ALL 
TIllE INTERVALS. WEIGHTED nEAN CONCERTRAnONS FOR SUCCE55If!Lf 
L~RGER TI"E INTERVALS FOLLOWING INITIAL EXPOSORE ARE THEN 
CALCULATED. EXPOSORES RESULTING FROII BELElSES AT VARIOOS LII'£LS 
~RE CO"PARF.D EITHER GRAPHICALLY OR 'UREUTICILLY VITR ACUTB 
AND CRRONIC nORTALITY THRESHOLDS TO FUD mE RIGHEST DISCRARGE 
CONCENTRATION THAT DOES II0T CAOSE "OBTlLITY. THI! TRR~SHOLDS Aft! 
DERIV!!n FROll EItSTING TOIICITT DATA UD ABB DIPPEREIIT POR 

·!!ARIIIE UD PRESHWlTER ORGAflISIIS. THIS flBTHOD IS BISED 0" THE 
LATEST LITEBUOR! IV AILABL E AND CAR INCORPORATE PURTII!R DITA 
('ONClRWIIIG CREnISrRY, TOIl CITY, A"D BI81'IOR 1S THEY BHCOfll 
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~VAILAnLP. THE "ETAOD ALSO IS A"ENABLE TO COUPLING WITH "OOELS 
OF CIIE~ICAl. DISP~RSION AND POPULATIO" DYHA"IC5 TO P~R"IT ~OPr. 
rOftPLr.TE AN'LYSI5. THIS APPROACH SERVE~ TO PER"IT USE or 
CHLOqI~E POP BIDfOUI.INr, CONTROL AT POIIER PLANTS, wnILE ENSURING 
TIIAT T"IS liSE WILL NOT BE INIftICAL TO THE ENVIRONft>:NT. 

."~ S-A~E SInE Of THE SITING ~QlIATION - SO~E CASE STUDrr.s 
RYAN, R. G. 

11.5. ~UCLP.AR PEGULATORT COft"ISSION, WASnINGTON, D.C. 
TIfIS ArTICL~ I~ A BRIEf SURVEY Of STATE ACTIVI'"IES IN TnI'! 
SI·ING OF N"CLEAR pnODnCTIoN AND nTILltATION FACILITIES. IT 
CON5!S·S OP "ATPnAL GATHEPED BY THE OfPICB OF STA'!'E PROGP.A"S 
I~ CONNECTION VITH A STUDY CAPRIED JUT IN ACCORDA~CE WITn 
~ffICI~Nry IN PP.OEPAL/STATE SITIM~ ACTIONS - DETAILF.~ STODY 
PLA~ [»UPPG-0128), VRICH WAS AOT"J~IZED BY THE NUCLBAR 
R"r,UI.A,.ORY COftftISSION [NRC) IN SEPT"ft~ER 1916. TRE PINAL 
REPonT, I~ PPOV! ~r. PEGULATORY EPf".CTIVENBSS I~ PEOEPA L/STATE 
SITING ACTIONS (NUREG-019S), VAS PRr.SENTED TO'TnE HRC H ftAT 
1q17. 

TH pn~AL 5nOCK STUDlf.S ASSOCIATED WITH INJBCTIO" OP EftERGENCY CORP. COOLANT fOLLJWIN3 A LOSS Of COOLANT 
ACCIDENT IN PirS 
C"EVP.RTO", R. D. 

OA~ RIDGE IIATIONAL unOPATORY, OA~ RIDP:, TENH. 
THE THr.R~AL SHOCK RESULTING FRO~ INJECTION OP EftERr-ENCY COPE 
COOLANT fOLLOWING A lOSS Of COOLANT ACCIDENT "AY, UNDER CBPTAlft 
CIPCUKSTANCES, RPsnLT IN PROPAGATION Of PREElISTING CRACKS ON 
THE IN~ER SURFACE Of PRESSURIZED VATER REACTOR [PW~ PRESSORE 
VESSP.L5. AT OAK RIDGE NATIONAL LABORATORY, STUDIES BEING 
CONDUCTED IN CO~"ECTION WITH THIS PROBLE' INCLODE THE THERftAL 
SIIOC~ TESTING Of S33-ftft-OD BY 2ij 1-~ft-ID sun TEST SPEClftEHS. 
fO~R E~rpRI~UTS HAVE BEEN CONDUCTED THUS FAR. TH! RESULTS RAVE 
REVEALeD NO SIGNIPICANT ANO"ALIES A"D TEND TO VALIDATE 11TH 
~EASONABLE ACCUqACT THE ~ETHODS OF ANALYSIS OSED fOR PREDICTING 
THE BERAVIOR OP PWP VESSELS ONDER TRERnAL SHOC~ CONDITIONS. OOR 
ANALYSTS OP THE pvn INDICATES TRAT IN PRESBNT GENBRATION 
A~n pnTOR~ PVR VESSELS CRACK PPOPAGATION WILL NOT OCCUR AS A 
P':SULT Of TR ERftA L SH OCK, BUT IN OL DER 'ESSELS IT ft At. ROIIEVER, 
IT APPEARS THAT A PHENO"ENON ~NOVN AS IIARft PRESTRESSING WILL 
PREV!!NT EXCfSSIVE CRACK PENETRATION. 

TR':: REfLonDING PRASE Of THE LOCA IN PIRS 1. COPE HEAT TRAIISPEP AWD nnID PLOW 
YAnrGAROGL~, r.. 

UNIVPRSITv OP CALIFORNIA, BERKBLEY, CALIP. 
TnIS IS TRE FIRST OF TWO ARTICLES ON TRB REfLOODING PHASP OF 
TilE LO~S OP COOl. ANT ACCIDENT [LOCA) IN PRESSUPIZED WATBP 
REACTORS. (THE OTRER ARTICLE, PART II, IS SCHEDULEQ FOR YOLo 
19, NO.2.) TRIS FIRST ARTICLE IS A GENERAL DESCRIPTIOII O~ COR! 
D~H'VIOR DUPIN~ TRE REFLOODING PRASE OF THE LOCA. A SUCCESSIOft 
0' REAT TRAoSFER AND TWO PRASE PLOW REGI~ES ftOVES ALONG THE ROD 
BUNDLP DURING R~fLOODING OF THE CORE. PARAIIETRIC RAIGES A"D 
OTRER FPATURES OP TRANSI!"T REFLOODIIIG EXPERI"BNTS TOAT nAVE 
BEEN CONDUCTED VITH ROD BURDLES AND IN SIftPLE SIIGLE CHUIIEL 
GPO"ETRIES ARE TABOLATED. EXPERIIIENrAL PIIIDIIIGS AND PARAftPTRIC 
TRENDS ARE SUIIIIARIZED AND EXPLAINED. CORE RBAT TRANSFBR AND 
HYDPODYNA'ICS ANALYSIS "£TRODS INCORPORATED IN EftERGENCT CORE 
COOLING SYSTBft EVAL" ATION ftODELS USED FOR LICENSING PURPOSES 
ARE REVIEWED, AND TnE WOR~ ON "ORE ADVANCED ftDDELS THAT ATTEIIPT 
TO ESTIIATE CORE REAT TRANSfER COEPFICIENTS ON THE BASIS Of 
CALCULATED LOCAL FLOW CONDITIONS IS NOTED. 

INTRRNATIONAL CONFP.RENCE ON NUCLEAR SYSTBIIS RI!!LIABILITI EBGHEERIRG AND RIS~ ASSESSftENT 
HAGEN, B. W. 

OAK RIDGE NATIONAL LABORATORY, OAK RIOGB, TEIIN. 
AN I~T~RNATIO"AL "EETING OP SPECIALISTS COICBRNED 11TH TRE 
RE~HODOLOGIES FOR RELIABILITY ANALYSIS 1"0 RISK ASSESSII!N' WAS 
REI.D I~ GATLUBURG, TENN., JUNE 20-2', 1977. TH!oR~TICAL AND 
APPLICABLE PRBSBNTATIONS TREATED STATE Of THE ART TECRNIQnES n 
ANALYSIS A~D ASSESSftENT, fOR THt! ftOST PART UTILIZIIG 
REPIBEftEITS BASED ON fAULT TREE STRUCTURE. SEVERAL GENERAL 
CATEGORI~S WERE IDENTIPIED FRO" TOE 3' PAPBRS WITH SBYERAL 
AUTRORS CLAIftING SORE ABILITY AT TREATR!IT OF CORROI CAUSE 
FAILUPES. 

LorT lllERGBNCY CORE-COOLIHG SYSTEft EXPBRIRE.TS - RESULTS FROft TR! L1-4 BXPERIREI! 
LEACH, L. P. • YBARRONDO, L. J. 

IDAHO RATIONAL ENGINEERllfG LlBORATORY, IDAHO PALLS, IDAHO 
RESULT~ fROII EftERGBNCY CORE COOLING SISTEft BIPERlftENTS III TnE 
LOSS Of flUID TEST fACILITY ARE DESCRIBED. THE E1PERIREITAL 
RESULT~ ARE PUT II PERSPECTIVE BY CDftP1RIIG THEft WITH RESULTS 
FPOft THE ftOCH SftALLBR SEftISCALB fACILITY AND PRETEST 
PR!DICTIOIIS IIADE WITH RELlPq/"ODS COftPUTEft COOl!. BftPHASIS .15 
PLACBD ON THB HOST RECENT LOSS OP FLOID TIIST JOl1l0CLEAR 
EXPERlftERT, DESIGNATED L1-~, IN WRICH THE BftERG!NCY CORI! 
COOLING lATER VAS INJECTED INTO TOB REACTDR IILET PIPE, AS IT 
IS IN ftANY COftft!RCI1L NUCLEAR RBACTORS. GI!IERAL SYST!R BE8AfIOR 
DrRlnG THE DECOftPRESSION, BftEPGEICY CORE CODLIIIG WATER !lUUG 
PREMORE.OB, AND BRERG!NCY CORB COOLIIG WITBR BIPASS ARB 
EVALUATED. 
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A 5U""ARY or ~P.ALLOW LANIl BURIAL OF FADIOACTIV~ WASTF.S AT COft~F.RCIAL STTES AP.fiEF.N 1962 AND 1916, WITH 
PRO.1 RCTIONS 

1I0LCOft", W. F. 
D.S. RNVIRONftP.NTAL PROTECTION AGENCY, WASHINGTON, D.C. 

THF ~.S. F.NYIFONftEITAL PROTP.CTIOR AGE"CY REQUESTED THE SIX 
STATES HAVTNG COftftERCIlL SHALLOW LAND BlfRIAL FACILITns FOR 
O'1'HI'R THAll HIGII LrYEL RAIlIOACTIVF. WASTES TO PROYIDE INVRNTORIlS 
or TnF. TTPP.:' AND QIIANTITIES OF WASTP,S BDRIBD AT THIISE SITP-S. 
conPII.ATIONS AH~ INT~RPR!TATIONS OF THE INYENTORI£S ARE 
PRr.SBNTP.1l TN TARLES AND FIGURES. PRJJECTIONS TO THE YEAR 2000 
APE ~AnE AND CO~PAPED VITH OTHPR PR~JECTIONS OF TilE QUA'TITY or 
FI1f.L CYCLE AND NONPU F.L CYCLE WASTES TO BE DISPOSED OF BY 
SIIALLOV LAND B~PIAL. THBSE PRO.1BCTIJ"S ARE THn COftPAREIl nTH 
T~E ASSUftED AVATLABLE CAPACITY AND OPERATIONAL LIFE 01' ~HE 
COft"F.Rf"HI. SITP.S. Til ~ F rSULTS OF THIS CO"PAR ISOft 1'IDICATE Tn A T 
TIIP. EITSTINr. SITES snOULD HAYE ADEQUATE BURIAL CAPACITY D~TIL 
THE LATE 19905. 

FOnRTI! IKTF.RNATIONAL COIIGRESS OF TRE INTERNATIONAL RADIATION PROTl!C'TION AS!:OCI'TION 
JACOnS, D. G. 

OAK RIOGE NATIONAL LABORATORY, OAK RIDGE, TEN~. 

THE FO~RTH INTF.FNATIONAL CONGRESS or THE IftTF.RftATIOWAL 
RAIlTATION PROTECTION ASSOCIATION VAS HELD IN PARIS, FRANCE, 
APR. 24-)0, 1977. Tlfv CONGRESS liAS ROSTFD BY THB snCIETp. 
FRAHCIISE DE RADIOPROTECTION AND HAD AS ITS TftEftE 'RADIATION 
PROTECTION - AN FXA"PLE OF ACTIOR A.AIftST ftODERN HAZARDS.' THB 
"r.BTING VAS ATrENDED BY APPROXIftATELY 1200 SCIENTISTS 
REPRP.SF.NTI'IG 25 COUHTRIF.S AND NO~ER3DS I1TERlIATIONAL 
ORGANI7.ATTONS. ALL BIIT 14 OF THP! 222 PAPERS PRESENTED In TnE 30 
ORAL SESSIONS AND ALL BUT 1 OF 119 PAPERS PRESElITF.D IN THE 7 
POSTER S~SSIONS VERE DISTRIBUTED IN THP! PRINTBD PROCEEDINGS AT 
'l'IIE ftFPTUG. A BROAD SPECTROft OF TOPICS illS COURED, RINGI'lG 
FRO" ftOLp.cnLAP AND f"P.LLDLAR BIOLOGY TO RADIOACTIVE VASTP. 
~ANAGB"BNT AND P.ftEFGFNCY PLANS FOR NDCLEAR ACCIDElITS. 

EN~IRONftPNTAL SDRYRILLAHCE rOR NUCLEAR FACILITIES 
"OP.ILI'R, D. V •• SELBY, J. ft •• IAlrE, D. I. 
CORLEY, J. P. 

HARYARD D~IvvRSITY, BOSTON, ftASS. / BATTELLE PACIFIC NORTHVI'ST 
LABORATORY, RICHLAND, WASH. 

ONE or THE PRI"APT GOALS or !NYIRONftElITAL SORVEILLANCE PRO.RAftS 
IN TifF. VICINITY OF NUCLEIR FACILITIBS IS TO OoTAIN INFORftATIOft 
ESSENTIAL TO ASSPSSIHG AND CONTROLLING DOSE RATES TO TRE 
NEIGIIBORING POPULATION. EXPERIENCE HAS SHOIR, HOVEVER, TnA'" 
EN~IRO"ftENTAL RADIONUCLIDE CONCENTRATIONS ARE PREQUENTLY SO LOI 
AND SO YART~BLE THAT DOSE ESTIftATES ftDST BE BASBD PBIftARILY Oft 
Ill-PLANT AND EFFLOENT "E1SDRE"ENTS, COOPLED VITH snITA8L~ 
cnCOI.ATTONAL TRCHNIQDES FOR EXTRAPOLATING SDCH DATA TO THE 
GFNERH ENVnOMftBNT. ALTHODGH TilE RUftBER 01' PATHWAYS BY WHICR 
f.ACIi OF THE RELEASED RADIONOCLIDBS "AI ULTIHTELY REACH THE 
POPOLATIO~ ARE NunEROUS lND CO"PLEX. IN 'OST SITOATIOllS THE 
PRIftARY CONTRIBUTORS TO THE POPOLATION DOSE WILL CONSIST 01" NO 
"ORE THAN SIX RADIORUCLID!S ftOVING TRROUGH THREE OR PODP 
PATHWAYS. CURRENT PROBLBftS ASSOCIATED 11TH ENlIBOftftENTAL 
SORVEILLANCF PROGPA~S INCLDDE (1) LACK OF 1 DErUITION or DE 
"IMI"IS DOSE LEYELS FOR ftZASUREftEftT OR CALCDLATION, (2) 
DEI'ICIENCIES IN QUALITY ASSDRANCE, DATA TRBATftEMT. AND sonRCE 
I"PACT DErtUTION, (3) LACK or PERIJDIC II-DEPTH REVIEI UD 
REPlALnATION OF PROGRAftftATIC NEEDS, AftD (q) LACK OF surFICIE"T 
RFSOURCBS ON THE PART OP STATE AND LOCIL lGEftCIES POR PROVIDING 
AN INDEPENDENT CHECK ON THE DATA REPORTED BY RUCLEAR FlCILITY 
OPERATORS. 

AN BIPLOSIOR UD PIRE IlURING CO",ERSIO~ or LIQDID DRARYL RITRATE TO SOLID DRUIllft OUOE 
GRAY, L. V. 

SAYARNAH PIVER LABORATORY, AIKEft, S.C. 
nURING Tnp. CON~ERSION OF HOLTEN DRUTL RITRATE TO SOLID DRUIDft 
OXIDE AT THE SAYANNAH RIVER PLANT, A RAPID CH!ftICAL RElCTIOR 
OCCURRED IN A D8"ITRATOR ARD EXPELLED TH! CO~TE.TS, INCLDDING 
CO"BOSTIBLB GASES, INTO THE PROCESS ROOft. THE GASES IGRITED 
AND CAOSED A GAS PHASE EXPLOSION AND FIR!. Aft BXCESSIVE AIIOOftT 
OF ORGANIC "lTEPIAL (ABOUT 120 LITERS OF TRIBOTTL PHOSPRATE 1ft 
THE rORft OP DRANYL NITRATE ADDUCTI RAD BBEN OIINTENTIOIALLY 
n ANSrERR! D, ALOllG 8 IT" I«l RIIAL PROCESS "ITERUL, THROIIGR TID 
EVAPORATORS TO TRE DBNITRATOR. DURIIG HEATING OF THB DBRITRATOR 
COllTBlITS, THB ORGANIC "ATBRIAL DECOIIPOSED RAPIDLY B!TVEEft 110C 
AND 210C, SHITTING COIIBUSTIBLE AND NOICOHBIISTIBLB GASES TRAT 
EJECTP.D THE DENITRATOR COIITERTS INT? THE DBftITRlTOR ROOH. TH! 
GAS COllECTED AT THB CEILING IH THB ROOft AND IGNITED WITH A LOV 
P,XPLOSIVE FORCE. TWO E"PLOYBES SIISTllftBD IIINOR INJIIRIES, ARD 
THERR VAS ABour S230,000 DlftAG! TO THE BIIILDIRG ARD !QIIIPIIEftT. 

RISKS 1ft TRANSPORTING ftATERIlLS FOR 'ARIODS ER!RGT IftDOSTRIES 
RIIOADS, R. f.. • ,10HNSOII, J. F. 

BATTELLF. PACIFIC NORTnVEST LABORATORIBS, RICHLARD, IASR. 
BATTELLE PAClrIC NORTRWEST LABORATORI!S (PIL) IS CIIRRBlITLf 
CORDOCTING 1 RES BARCH PROGRlft SPONSORID BY T HI BURGY R!S!ABC H 
AND DEVELOPft ERT AD"I NISTRl TION TO ASSESS THE RISKS I R 
TPANSPORTING BNP.RGY ft'TBRIALS. TR! OBJECTIfE OF THIS PROGRl! IS 
TO liSP. A CONSISTENT "ETRODOLOGY TO ASSESS THE RISKS OF 
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rrAr9pnPTI"C KATYFIAtS PO~ ENFRGY SYST~'S wolcn AP~ CuprE~~tY 
IN USB ANn POF -no~t WoIcn ARE BEIN~ D~YELOPEO or PLANNED frp 
TnE PU~UqR. TH19 APTICt~ BPIEFLT F~VIEWS THE BAC~GPOOND OF Pl~~ 
ASS~SSKEN~, DEsrRI9~9 THE RIS~ A!SESS ~ENT IIET"ODOLOGT og~n IN 
P~L'S TP'"SrOPTATIn~ SAF~Y STUDlrs PQOGRAK, snll'APIZ~S TH~ 
WORK TO nATF, AND on-LINES fUTURE PRO~RAIIS. 

ANS ,'nPICht ~f,P.TI"r: ON T"~RIIAI. REACTOR SHErY 
BflCIlAtlAN, .1. r. 

OAK pIDn~ ""IONAL LA~orATORT, OA~ RIU~E, TEN". 
A TOPICAL KPETI.G nn TH£RKAL PEACTOR SAF~TY SPONSORFD BT THE 
AKERrC~N ""CLEAP SOCI~TY WAS "ELO IN SON YALLEY, InAHO, JIILT 
11-AIIG. q, 1917. PPFSF.NTED IEP ! 120 PAPERS IN THE FnLLOIIIN:: 
TOPIC9 - PROBABIUf.TIC K~'lODS. COIIKUNICATING PF.ACTOR SAPE-Y, 
PEAC~OR SArFT! PESEA"CH AND LICENSIN~. PLANT DIAG~OSTICS, 
OPEPATTOII. PESPONSE Tn AccrDEN~ CONOITIONS, PREYElI~ION, AND 
~ITIGATIO!l or AC"CIOE!/T CONDITIONS, IINDERSTANDING TIIF NDCLrAF 
STEA~ SUPPLY STSTEII (NSSS) RESPONSE TO DESIGN BAHS EVF.NTf>, 
COIITAIN~EIIT AND PLANT DFSIGN AGAINST EXTERNAL HAZAPDS. AIID FurL 
CEIIAVIOP, FTSSION PRODDCT BEHAYIOR, AND RESEARCH ON CORP. 
~ELTDOWM. ON~ r~I.n rF THE PAP~PS WEFE 0" THE 11555 ~ESPONsr TO 
DESIGN BASIS EYFNTS, WITH ~~rHASIS ON TilE LOSS OF COOL AliT 
ACCIDr.~T. A BPIPF r.FVIP.W OF TIIP. NEET[~G HIGHLIGHTS IS 
PRESEN"'P.D. 

Tllr PEPLonDING PHA SE nF THR LOCA IN PIIRS II. Rf.H~TING ANP LIQUID P.NTPAIN~ERT 
flIAS, E •• YADTGAROGLU, G. 

UNIvrRSITT OF CAf.IFORI'IA AT BERKfLP.Y, 9ER~ELEY, CALIF. 
SIIPPACF FPWFTTING A~D LIQOID DROPL!" ENTRAINftEIIT PLAT IN 
T~PORTANT rOLE IN "'liE ANALYSIS OF THE REPLOODING PHASE OF rHE 
LOSS or COOL ANT ACCIDFNT IN PRRSSD~IZED UTPR REACTORS. THP 
OFrINITIONS AND THR VAP.IOUS INTERP~ETATIONS GIVEN TO THF. 
R~WP.TTI~G TP~pr·ATlIP. AND TRE REWETr UG KECHANIS~S OF TilE rrl'L 
RODS APE DISCUSSED. PUBLISIIED ~OD~LS OF TilE AXIAl. CnNDOCTION 
CONTROLLED PFIETTING P~OCESS INCLDDE ONE DI~EHSIONAL SOLUTIONS 
IN TWO AXIAL R!~IONS, ONE PINF.NSIONAL SOLUTIO~S IN THREE AXIAL 
REGIONS VITti 01' WI-HOOT PPEC"RSO~Y COOLING, ('HE ARD TWO 
DIKENSTONAL ND~ERICAl DIfFERENCE TECHNIQUES nSING TE~PEPATORE 
DEPf-NDRMT n~AT TRANS~I'P COEHICIEITS, AND ANALYTICAL TIIO 
DI~FNSIONAL SOLOTIO"S. THE BASIC PHfSICAL ASSUKPTIONS AND THE 
NnrERICAL VALURS ASSIGNRD TO TilE VARIOUS PARAIIETI'RS, AS IIELL AS 
erPIRTCAL PEWETTING cnRRELATTO"S, ARE DISCUSSED. rnE PHYSICAL 
"ECHANIS~S pOR LIQnlD DROPLET ENTRAINKENT AND ANALYTICAL 
POR"nLATIONS OF THE CRITICAL GAS VI!LOCITY UD OF Tltl! DRorL~T 
DIA"ET~R AT THE ONSET OF ~RTRAIN"EBT APE REVIEIIED. 

LVP FOEL rl'HAVIOR RESEARCH IN THE FEDERAL REPUBLIC 01' GERIIAN! 
ptSCIIEP, ". • OSBORNI',~. F. 

GESELLSCHAFT PUR ~ERNFORSCHONG, ~ARLSRnR8, FEDERAL REPOBLIC OF 
Gr.P"AN! 

CONcnRRENT WITH TH~ DEVELOP"ENT IN THB FBDERAL REPI/BLIC OF 
GEP"ANT OF LARGE LIGRT WATER REACTORS FOR ELECTRIC POIER 
PRODurTION , A BROAD PROGRA" FOR INVESTIGATING THE SAFETY 
ASPECTS OF LARGE POIIEP R1!ACTORS HAS B8EN ESTABLISHED. THIS 
REVIEW If, CONCERNED SPECIfICALLY WITH THE BEHAVIOR OF TRE POEL 
RODS AND B~NDL!S UNDER VARIOUS ACCIDENT CONDITIONS, socn AS A 
LOSS O~ COOI,ANT ACCIDENT, AN ANTICIPATED TRA "SIENT WITHOUT 
SCPAII, AND A POWER CCOLANT "IS"ATCH. THE PROPERTIES AND 
DEFORIIATION CHARACTERISTICS OF THE ZIRCALOY CLADDING DORING 
TEKP~RATURE TRA~SIEHTS IN STEAK ARE INVESTIGATED, RSPECIALLT 
WITn RF-SPECr TO THEIR INFLUENCE ON ROD FAILURE (RP-SULTING I" 
FISSION PRODocr RELEASE) AND POSTSHUTDOWN COOLABILITY (WHICH IS 
IKPORTANT IN AVOIDING CORE KELTDOIN). RXPERI"BRTAL AND 
TI1EORETICAL EFFORTS ARE CLOSELY COORDIUTED, 11TH THB OBJECTIVE 
BEING THP DEVELOP"ENT OF THE VERIFIED ANALYTICAL ~ODELS NEE08D 
TO R!!LUBLY PREDICT FUEl, BEHAVIOR DKDBR ANY SPECIFIC SET 01' 
CONDITIONS OR SEQUENCE OF EVENTS. 

BFFECT OF EN~INEERED SAfETY FEATURES ON THE RIS~ OF HYPOTHETICAL L"PBR ACCIDE"r~ 
CTBIILSIIIS, P. 

BATTELLB COLOIIBOS LABORATORIES, COLU~BUS, OHIO 
TnE RI~~S OF HTPOTHETICAL CORE DISRUPTI'E ACCID8NTS IN 
LIQnID ~ETAL COOLED FAST BRIEDER RBACTOR~ IHICH INVOL'E "ELf 
THROnGH OF THE REACTOR VESSEL AR E CO"PABED FOR TVO PLUT 
DBSIGN~ - ONB OESIGN VITHOUT SPECIFtC PRO'ISIO"S TO ACCO""ODATB 
SIICH AN ACCIDENT AND THE OTHI'!R DESIGN VITR AM BI-V'!SSEL CORB 
CATcnER AND A CAVITY HOT LINER. TRB APPROACH TO RISII AIALY~IS 

USED IS TIIAT DEVELOPI'D JR THE REACTn SAP'8TY STUD! (WAsn-JQOOI. 
SINCE THE PROBABILITY OF OCCORRENCE OF SUCR A" BVgNT HAS NOT 
BEEN EVALUATED, HOWFVER, INSIGRT INTO THE POTENTIAL RISII IS 
GAINED ONLY ON A RBLATIVE BASIS. THE PRI"CIPAL CO"CLOSIO"S OF 
THIS STUDY ARE - (I) ADDING A CORE CATCHER HOT LINBR REDUCES 
THE PROBABILITY OF ACCIDBITS HAYnG IIAJOR CONSI!Q!lENCES, (2) THB 
DEGRP.E TO WHICH HOT LINER CORE CATCHER SYSTBftS CAN REDUCE THI! 
RISII or KELT THROOGH ACCIDRNTS IS LIKITED BY THB FAILDRE 
PROBABILITY OF TRESE SYSTEKS, (3) I'RACTIOUL RADIOACTIVE 
RELEASES TO TRE INVI808118"T IN THB LIQUID "BTAL COOLBD PAST 
BREEDER REACTOR ACCIDENTS COIISID!RED ARB CO"PARABLE TO THOSE 
FRO" TilE LIGHT lATER RRACTORS EVALnU'ED II IASH-1400, (41 sncl! 
5001011 CONCPETE REACTIONS ARE A DO"I"ANT DRIYING FORCE DORING 
TilE ACCIDENT, THB INTEGRITY OF TRE CAVITY LINER IS AS IIIPORTA"T 
AS THE FnNCTIOR OF THE CORE CATCRER, (5) THERR "Ar BE OTHER 
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MTIOPNTS OF P~'T'IIS TO RADIOACTIYP. RELEASES TIIA'!' APE NOT 
A"n:CTr" IH TIIF Alll>I~ION OP A HOT LI"~R CORE C~TCIIP.R. 

PA".'-P.'P·PT~ATH'NS Pop. 'P5"SPENSION AND POP ~ET AND DPY DEPosr"'rOK OF PARTrCLF~ AND (lASES FOF USE IN 
~AnI~TION DOS~ rALrnLATTONS 
Slr'I~%, 'J. G. ';. 

Or"GON STAT. ~NIVEP~T-Y, CORVALLIS, onP'G. 
SO"p ro.-p"TS APP. P.PSENTfO ABOUT ~FTHODS A~D AccnRACIES OF 
PAPA~p."rpT·rNG PPECTPITATION SCAVE~r.INr., DRY Of-POSITION, AND 
"rs"sp~"srr"'l P1P 'JS~ I~ DOTH ACCTDE~TAL AND LONG T'P~ AVFPAGE 
r.'OIATTOII JOSE C ALe II I ATrON5. TilE pnESp.NTATION E"PIIA5IZP.S ~P.T, 

or', A"D RP.S'lspo"srflN YFLOCITIRS. TH" ACCURACIES OF THESE 
"ArA~p.·~RI~ATIOH~ llrcprASE WITII ATTP.~PTS TO OR'T'AIN INCRp.Asrro 
rroE p~snL"TIO'I. AII"OAI. AYPPAGE "STIUTES P'lP TIIP. WFT 
n'"05I'I'10N VELOCrTY Anp KNOVN TO WITHIN A FACTOR OP ABOUT] TO 
~. SIM!LAPLY, A~"nAL AVE~AGE ESTr'~T~S PO~ Til! OPY DEPOSI.rOH 
VF10CI~Y ARP. KNOWN Tn ~rTHIN A F'CT~R OF ABOUT 2 TO 5, PXC~PT 
WII'N TIl~Y 'PPLT TO SlIn~Ic.nH PARTrC!.~s A~D SLIGHTr.T PEACTIH 
GASES OEPO~TTTN' ON VllGp.TAnON. TN THB5E CASES TIlEPP IS AN 
ornER OF "r.~rrijnp. 'I~CfPTAINTT OR ~OPP!. ASSflCIATPD WITII "'H" 
rrSUSP':NsrON YrLocr-Y PARA~ETERIUTInN OF RPSUSPPNSION, TIlP.PF 
ArE 'A~' OPDEPS OF "AGvrTUDF "~CeRTAI~TT. FijPTIiEP PfSEAPcn AND 
ANn AL·~RNATIVE rOP~IILA·IONS POR DOS~ CALCULATIONS ARE ENCOIIPAG 
A~D ON~ ALTPp'ATIyr IS OOTLINfn. 

p.prrCT~ 0' .!rHSTDF~S ANO RONOFF ON CONSEQUENCES OF AT"OSPHEPIC RELEASP.S PPO" HUCLEAR REACTOR ACCIDENTS 
PITCHIE, L. T. + ~POVN, V. D. + WAYLUD, J. P. 

SA ~Dr A T.API)PU!'RIP~, U fll(lUER(lUE, N. ~~X. 
A p~~LHrNArY ~ODEL DESCRIBING TilE EFFECTS OP WASHOOT AHD 
P'''IOFF 0" THE cnNS~OIlp.NCFS Of A ~UCL~AR REAC"'OP ACCIDENT rs 
PPFSENTEl>. THE ~OST T~PO~TANT NEW FEATURE OF T~IS STRUC~OPE~ 
.OPEL "FLATIVE TO T"~ ~ODEL DESCRIBED IN REPOPT ~ASH-1qOO IS 
THP SPATTAI. STRur-rllnr or RAINSTOR~S AND RUNOFF C(lN~ISTING OF 
Pppp L~vrL~ OF FAIN TNTENSITY THAT ARE NOB~ALI7rD BY RAIN-GAnGE 
OATA. THE PREDrrTED r.ONCENTRATION~ OF RADIOACTIVITY AHD 
'FsnLTA~T IIfALTII CO~SEQOEHCES or TH~ STROCTUPED RODEL A~E 
CO~PARF.D TO THOSE OF TH~ "ODEL IH ~ASH-lqOO rOR SI"PLIPIED 
"AIHSTOP~S VITH PIX'n HPTEO~OLOGICAL CONDITTONS AND POR AR 
ACTUAL RArN~TOP~. RnNOFf AND THE SPATIAL STRUCTURE OF THE PAIR 
IN THE VEW ~ODEJ. CA~ noSULT IN Hp.ALTn CONSEQnp.NCES THAT App 
SIGNIPTCANTLY DTFPEPPNT FRO" THOSE or THe WASH-140D ~ODEL. 

~V"PG~ IHVEs~~rRr IN NUCLF.A~ POWER PLA"TS 
"'~Y:', Ci. T. 

nA~ RIDG~ NATIONAL LABORATORY, OAK RrD~p, TBR". 
TPE ENEPGY INVEST"P~T IN TER~S OF ELECTRICAL AND rHERRAL ENERGY 
PE(lIlIPE"ENTS PO' NUCLEAR POVER PLANTS IS UA"INED. THE TOTU 
Llrr.'!'T~F FNrRGY INPU~S ~EQnIRI'!D rOR A 1000-RW [r.) PLANT BASED 
ON A JO-YEAP PLANT LIPETT"E AHD 0.15 PLAST fACTOR APE PRP.SENTED 
FOR SEVERAL PRESSURIZED VATER ~EACTDR [PiRI AND BOILING WATER 
REArTon [B~PI SYSTP."S, TWO HIGH TENPERATURE GAS COOLBD PEACTOR 
[HTr.P) SYSTf"S, AND ONE HEAVY WATER PEACTOR [HWRI SYSTEn. THE 
ENERGY ANALYSES IIP.PEIED HER!! HAYE D!ROHSTRATED TIIAT THE !~E~GY 
EXPfNOTTUR~S fOR THE VARIOUS REACTOR SYST!~S ARE VERY ~UCP LESS 
TIIAN THP EN'RGY PRnD"CPO BY THP R~ACTORS AND TIIAT TilE IHITIAL 
ENP.RGT TRV RsnENTS ARE RY.COVERED IN A SHORT TaE AFTER STARTOP 
SE'PIIAL ~ONTHS TO 2 YRAPS. THE ENP.RGY REQUIR!~ERTS ASSOCIATPD 
WITH T~P. INDIVTOIlAL PROCESSES, SUCH AS NIIING, ENRICH"EN"', 
CONSTR'ICTrON, A'lll WA5TP. DISPOSAL, ARE TABULATED FOR T~O 
DIFFERENT fUEL CYCLES POR A P~R AND A OWR. THE BRRICHUG 
°R(lC~SS IS BY PAP THE LAIIGEST CO~PONENT or THE ELECTRICAL 
RPQUtRP"ENTS, RPPRESENTI~ B5 TO 90 PERCP.NT or THE TOTAL 
ELECT~ICAL ENERGT I.VESTNENT. THE ~'P.RGY OSRD IN CONSTRUCTING 
AND OPF.RATING Til E RF.ACTOB CONSTITUTES THE LARGBST ~IHGL!'! 

INVRST~ENT OF THER'AL ENEBGY, REPRBSENTING 50 PBRCBNT OF THE 
TOTAL THEP"L ENPRGY REQOIRERENTS. 
RfSIILTS OF SEYERAL ANALYSES ARE EXANINED AND COMPARISONS "ADE 
BETWEEN NUCLEAR PO~P.F PLANTS, A COAL PLANT, AND A ~OLAR THEPNAL 
CONVEIISION PLANT. 

FIPTH NRC ~AT~~ REACTOR SAFETY RESEARCH IRrORNATIO. MEETING 
COTTPI'LL, W. B. 

OAK RIllGF. NATTONAL LABORATORY, OA~ RIDGE, TEU. 
THIS ARTICLE SU~"APIZES THE FIFTH WATER REACTOR SA PBT! 
RESP.ARCH INFOR"ATION ~EETING, SPONSORED BY THE RUCLBAR 
REGIILATOpt CO~~ISSION' S DIVISION OF REACT3R SA rEn RESEARCH no 
HELO AT .HB NATIONAL BnRBlU or STANDARDS, GAITHERSBORG, "D., 
NOY.7-11,1917. P~ESENTED AT THE "EErING WERE 126 PAPERS DIVIDED 
A~ONG THr. FOLLOWING rIVE RFSElRCH PRO~RA" AREAS - [11 LOSS or 
COOLANT ACCIDENT STODIP.S, [2) ~ETALLURGY AND NATERIALS RESEARCH 
PROGRA', [11 FUEL BEHAVIOR RESEARCH PROGRA", [ql ANALYSES 
DEYP.LOP"ENT PROGRA", AND (51 REACTOR OPBRATIONAL SAFETY 
PROGRA~. IN ADDITION, THB NEETIRG INCLODED NONEROUS WORKSHOPS 
ON SEL~CTED TOPICS. A"ONG THE "ANY PRBSERTATIONS ~r.RW SIX 
INVITED PAPERS ON SAFBTY RESEARCH 1ft SEVERAL 1'0R8IGN COOMfRIES 
AND NonEROIIS PAPERS ON RESEARCH SPONSORED BY THE ELECTRIC pown 
PESEARCH INSTITOTE. PliO" ALL THIS W3R~, THE EVIDENCE COMTINUES 
TO "OONT RP~lRDI"G TAE EITENT OP THE CONSBRYATI'E APPROACH TO 
"UCLEA~ SAPf.TY THAT IS TA~B" I" THIS COOITRT. 

\ 
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WATPr Fr.H·TOR SAFETY n .. SEARCR PROGRA" - APPLICATION OF RESEARCH RESUl"'S 
T("ING, T .. S. 

NOC"J FAR RP,r.nlATORY COllftISSIO", WASHINGTON, D.C. 
(p.l'r""or's NOTr - TH~ FOLLOWING ARTICLE liAS A DAPTP.D FROM A PAPER 
Pr~SENTED BY DP. L. S. TONG AT THE rIFTR IlATER REACTOR SAFRTY 
prSp.AnCIf INPORfthTIO. "EETING (S~E PRECEDING ARTTCLm. IT 
DESCPInES THE PHIlOSOPHY BEHIND TH~ "RC WATRR REACTOR SAFETY 
ReSEARCH "ROGRA", WHILE HTGHLIGHTING TRP. ACCOMPLISHMENTS ovrR 
TifF PAST YEAR (NO"INALLY "T 1977). f~R PRRSORS DESIRING "ORE 
BACKr.ROUND INfOR"ATION, DR. TONG COAUTHORED (IiITH G. L. 
DF-NNET"") A CO"PORHP.~SIVE REVIFII OF rHE "RC WATER REACTOR 
"Afr.TT RRSE1RCH PROr.RAft, WHICH VAS PUBLISRED 1M RnCLRAR SArETY, 
10 (1) - 1-)q (1911).) 

N"CLEAr STA'IDA"DS IN THP FFDrRAl pppnBLIC Of G~R"lHY - THE DI~ RUCLEAR STANDARDS CO'"ITrEII 
BP.CKEP, r. 

FEOEPAL pppnSLIC OF GP."ftANY 
VITI'IN T~E NUCLEAR TECHNOLOGY STANDARDS CO"" r'iTl!r: (NIlE) Of THE 
GERMA~ STANDARDS I~STrTnTE (DIN), ABOUT qO WOR~I"G GROIlPS WITH 
SO~E QnO EXPERTS, P~?RP.SENTIMG LICENSING AND INSPECTION 
A!ITIIORTTTES, "ANUFACTURERS, UTILITIRS, AND OTHBR INTERBSTED 
PAPTIES, H'VE DEVELOPED lL"OST 100 NUCLBAR STANDARDS AND DRAFT 
S~ANnARDS. THE "AIN ARBAS OF ACTIVITY ARE COM"U"ICATIVB 
PPINCloLES, RADIATION PROTECTION TECHNOLOGY, THE fllEL CYC!.!, 
A NO, MOST I"PORT ANT, REACTOR SAPETY UD TECR NOI.nGY. EPFORTS I" 
TillS A~EA A"E CLOS~LY CONNECTED WITH THOSE OF THE MORB R!Cr.MTLY 
P.STABI. ISRr.D SR~IGOVP.RN"PHTlL NUCLEAR TIICHNOLOGY BOlRD (I(Tl) , 
WUICH IS I~ CHARGE OF COORDINATING UD APPROVING BASIC NATIORAL 
PEACTOR SAfP.TY STANDARDS. INTFR"ATIOftAL RilE ACTI'ITIES FOCUS OR 
SERVIHG AS THE NATIONAL COUNTERPART FOR THE INTERNATIOftAL 
OPGANIZATION POR STANDARDIZATION'S (ISO'S) NUCLEAR TIICHROLOGY 
COMMITTPF (TC8S), VHOSE SECRETARIAT HAS RECENTLY BEEN 
TRANSpeRRED FRO~ THE A"ERICAN N1TIONAL STANDARDS IRSTIT"TF 
(ANSI) TO DIN/NKE. THE SCOPE, PROGRESS, UD PROBLEftS OP ROCLEAR 
STANDAFDS WORII DORING TAB PAST FEW YE1RS 1ft THE PEDERAL 
RfPnBLIC OF GERftARY ARB BRIBFLY ORSCRIBED. 

PROBABILITY AND nSI( ASSESS"EM'I' - TilE SUBJECnVISTIC n!!VPOIIIT no SO~E SUGGESrrOllS 
APOSTOlAUS, G. 

UNIVFRSITY Of CALIFORNIA, lOS ANGELES, CALIF. 
THE purpOSE OF THIS PAPER IS TO INVESTIGATE THB PHILOSOPHICAL 
BASIS fOR THE US~ Of THE CONCEPT OF PROBABILITY IN RISI( 
ASSESS"P.IIT STUDIES. IT IS ARGUED THU THE SUBJECTIVISTIC 
INTERPFETATION OF PROBABILITY (I. E., PROBABILITY AS A "EASORE 
OF DEGREE Of BELIEf) IS THE APPROPRIATE FRlftEIIOftf( FOR SOCH 
STUDIES. THE RPLATIONSHIP DETIIEER BELATI'E fREQUENCY lND 
SOBJECTTJP. PROBABILITY IS EXAftINED, AID TBE IMPORTAIT CORC~PTS 
Of CORY-RYNCE ANO EXCHANGEABILITY ARE DISCUSSED. fINALLY, TRE 
I"PLICATIONS OF ADOPTING TNE SUBJECTIVISTIC INTRRPRETATION ARE 
INVESTIGATED, AND SOftE SUGGESTIOftS STEftftIftG FRO" rnE 
RCQUIRYMENT or rOHERENCE ARE GIVEN, WHICH ARE USEFUL IIHER LOW 
PIIOBABILITIES OR FPEQunCIES ARE ASSESSED. 

CI IRCII RIVER BREEDER RE1CTOR PLANT SHETY STUDY 
PIPER, H. B. • CONRADI, L. L.. BURL, I. R. 

WOOD, P. J.' I. EHER, D. E. II. 
PROJECT ftANAGEftENT CORPOIIATION, OAII RIDGE, TEftN. / WESTINGHOOSE 
ELECTRIC CORPORATION, "OWROIIJILLE, PA. / SCIEICE APPLICATIONS, 
INC., PALO ALTO, CALIf. 

THIS ARTICLE PRESENTS A RBTIEII AND DISCUSSIO. OF THE 
ODJECTIVF.S, MBrHODS, TECHftIQOES, AND RESULTS OF A SAFIITY STODY 
THAT liAS CONDUCTED FOR THE CLINCH RIVER BREEDER REACTOR (CRBR) 
PLANT. THE OBJECTIVES OF THE STUOY IERE (I) TO PRO'IOII A 
REALI~TIC ASSESS"ENT OF ACCIDENT RISKS TO TRE PUBLIC 
ASSOCIATED WITR OPRRATIOll OF THE CRBR, (2) TO PLACE THOSE 
IDENTIfIED RISKS IN PERSPECTHE IIITH OTHER LOCAL SOCIETAL 
RtSI(S, AND P) TO AI 0 IN DET!BftUIIG IIHITHIIR ACCIDENT RISIIS 
FRO" THE CRBR ARE CO"PARABLE TO THOSE OF PRIIJIOOSLT LICENSED 
REACTORS. 
ACHIEVE"ENT OF THE OBJECTITES Of THIS STUDY BAS REQUIRED 
IDENTIPICATIOI OF SIGNIfICANT CONTRIBUTORS TO RISK II 1 LOGICAL 
AIID ORDERLY UNNER. CONSIDERlrIOR or A CO"PREBEKSlYE SET OF 
ACCIDENT INITIATORS, IICLUSION OF BIPBRIRICS DATA, RBLIAICE 01 
PRO'EN "ETRODS AIID TECHNIQOES, BVALUATIO" OF A IIDE BANGE OF 
RADIONnCLIDE BELEASES UD ASSOCIATED HlllLTH IIFFI!CTS, liD 
UTILIZATION or EXPERIENCED RISI( AJALYSTS lRE THE SlLI!RT 
ELR"ENTS E!PLOYED II THB SYSTEMATIC lPPROACH '1'0 THIS STUDY. 
THIS, TOGETHER VITR HEAVY RI!LIAICE 01 IIIPERIUCII G1INED DURUG 
YEARS OP LIIR DESIGI, LICEftSING, ARD OPER1TIOR. PROYIDBS 
REASONABLE ASSURAICR THAT TIIR STUDT OBJECTI'BS HA'E BBBI 
ACHIEVBD. 
THE Rr.SOLTS or THE CRDR PL1NT SAFETY STUDY IRDICATE TH1T THr 
RISI( ARISING rRO" THl OPRRATION OF rBE CRBR PLllT IS S!ALL II 
CO"PARISON TO OTHIIR LOCAL SOCIETAL RISI(S AID TH1T THII RISK FROM 
THE CRBR PLAIT IS COMPARABLE TO TBE RISI( FROft PIII'IOOSLY 
LICBISED NUCLEAR POIIRR PLARTS, AS IDIIITIFIIID II THE RBACTOR 
SAPETY STU DY. 

RRlIABILITY OF J)-C POIER SUPPLIES 
HAGEl, E. !I. 

OAI( RIDGE NATIOIlL LABORATORY, OAI( RIOGB, TEU. 
THE RELIABILITY OF THE D-C POIIER SYSTB" II IUCLIIAR PLARTS AID 
TBE ADEQUACY OF THE RUCLEAR RIIGDL1'1'ORT COft"ISSIOI (NRC) 
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~EQUIPE"r.NTS rOR THIS SYSTE" HAVE BEE" QUESTIONED BY SAfF~T 

ANALYSTS. COICE"" WAS EXPRESSED TnAT fAILURY Of THE D-C ST9TE" 
WOULD rONCURRENTLY ISOLATE THE PLANT fRO" THP. f,XTP.RNAL A-C 
POVER r.RID, THE ON SITE E"ERGENCY A-C SYSTE", THP. CONTROL 
FUNCTIONS ASSOCIATED VTTH TURBINE DRIVEN PU"PS, AND ALL PROCESS 
IIIDICA'I'ION AND PECOPDING fUNCTIONS, IIITH THE RESULT THAT 
RF"OVAI. Of DECAY HEAT VITHOUT FIIEL AND/OR CONTAftINUED DA"AGE 
"IGHT IIOT UP, POSSIBLY. THIS APTICL~ OUTLINES TnE POSTULATED 
SCENARIO, Pl'YIEWS TIIR TBCHNICAL BAC~GROUND ON THE !lESIGN ANP 
CPITEPIA fOR D-C pnWPR SYSTE"S AS WELL AS THE OPErATING 
ElrpPIENC~ VITH SUCH SY5TE"S, AND PRESENTS THE IRC STAPP'S VIEV 
AND POSITIOR. IT PURTRF.R DPLIIIEATES THE SAfETY SI3!1IflCANCP. OF 
SUCII fAILURES, THE OASTS FOR THE STArF'S VIEII 0' THE LIK~tIHOOD 
OF THE pnSTULATED SCI'IIARIO, AND A PROPOSAL FOR ADDITIONAL 
TECHNICAL STUDIPS. 

TilE SOOI"" LOOP SAFETT fACILITY 
GARTSIDE, C. H.' BEZELLA, W. A. • THO~PSON, D. If. 
L~.NOX, O. H. • TESSIER, J. H. 

AR~OHNE N ATIO NA L LABORATORY, ARGONNE, ILL. 
AS THY. ONLY FACILITY IN THE OMITI'D STATES CAPABLE np CONDOCTING 
SAPETY TESTS ON RELATIVELY LARGE, FULL LENGTH LIQUID "ETAL fAST 
BPY-EDER REACTOR (L"FBR) roEL ASSEMBLIES AT STEADY STATE PO~!R 
u:vns, THE SODIU" I. OOP SAFETY fACILITY (SLSP) IS AN I"PORTANT 
DA~T OF THE L"FBR SAFETY PROGRA". THE IN PILE EXPERI~ENTS THAT 
REGA~ IN S~PTE"RER 1915 IN THE ENGINP.ERING TEST PEACTOR (E~R) 
ARE ~ROVIOING DATA HEEDED FOR ASSESS"E"T OF CRITICAL SAfET! 
QUESTIONS. PRESFNTFD IN TRIS ARTICLE ARE DESCRIPTIons Of rHe 
FACILITY, ITS ETPERI"ENTAL CAPABILITIES, AND TH! OVPRALL 
RESEARcn PROGnA~. 

HI~H LEVEL NUCLEAR VASTE "A~GEMENT IN THE UNITED STATES - A ~IME FOR DECISIONS 
"ALARO, ,T. C. 

NUCLEAR REGOLATORY CO""tSSION, WASHIKGTON, D.C. 
SINCP. THE LATE 1950S, "'NOIlLEDGEABLB EXPERTS HAY! INSISTPO THAT 
TECHNOLOGY EXISTS POR THE SAFE DISPOSAL OF HIGH LEWFL 
RADIOACTIVE VASTES HUT THAT A "EINS FOR SAPE DISPOSAL HAS YET 
TO HE OE"ONST8ATED. SAFE DISPOSAL OF THBSE VASTBS IS THE 
PPINCIPAL PUBLIC CO~CERN ASSOCIATED WITH THE OSE OF NUCLEAR 
POWF.R. THE ABILITY OF INDUSTRT OR GO'ERNRENT TO SOLVB THIS 
PPODLF.~ HAS BEEN QU!STIOKED BY "~NY. SOME CRITICS ARE DE~ARDING 
TRAT LICEMSIMG OP NOCLEAR POWER PLANTS BE SUSPENDEP uaTIL SAFE 
AnD EFFECTIVE DISPOSAL OF HIGH LPVEL RADIOlCTIVB WASTE HAS BEBN 
DE"ONSTRATED. AN INTENSE, COORDIWATED, AND WELL fUNDBD fEDERAL 
EFFORT TO SOLVP THIS PROBLER IS U"DEft lilY. NOI SOME DECISIONS 
ARE ~El!DED. 

THPEE YEARS OF PHENIX OPERATION 
"~GT, J. ". P.' CONTY, f. • GODDET, J. L. 

CO"RISSARIAT A L'FNERGIE ATOMIQUE, SCALAY, FRAMCE 
PHENIX IS A 250-"W(E) SODIUR COOLED PROTOTYPE FlST BREEDER 
REACTOR , VHICH VAS BUILT BT THE FRENCH ATORIC ENERGY COMMISSION 
AND ELECTRICITE PE l'RANC! AND HAS BEEI 1M COMMERCIAL OPERATIon 
SINCE THE SO"ftER Of 1914. THIS ARTICLE REfIEWS THR OPERATIOMAL 
RISTORT OF PRENIX, WHICH nAY BE DIVIDED liTO TWO PHASES. THE 
FIRST 2 YEARS, BEING RELATIVELY TROUBLE FREE, PERftITTED THE 
A"ASSJNG OF IMPRESSIVE OPERATIONAL STATISTICS. DORING TnE THIRD 
TFAR, VHFN CO"PONENT fAILURES WERE EXPBRI!ICED lND IHER THE 
REACTOR WAS OPERATED WITH ONH LOOP OUT OF SERVICE, WALOABLE 
INFORMATION ON PLANT MAINTENANC! VAS OBTAINED. OPERATING D1TA 
ARE ALSO GIVEN FOR THE fIRST 3 YEARS OF OPERATION. 

FRENCH SAFETY STUDIES OF PRBSSURIZED WATER REACTORS 
RIN(;OT, C. 

ADJOINT AO CIIES DU SEPVICE 0' ETUDES TBCHHQO!S DE SURETA "OCLEAR! 
FRANCE 

SINCE THE FRENCH NOCLEAR PROGRAM IS B1SED RAIMLY OM PRESSURIZED 
UTEB RBACTORS (PIRS), VITH 25,OUO "I(B) ORDER CONSTROCTIOM, 
MOST OP TnE NOCI. BAP RESEARCH AND DEVELOPRBlT IN fRANCE IS 
DEVOTED TO TnE SPBCIfIC SlFETY PROBLBRS or PIRS. THIS ARTICLB 
IS A BRIEf RE'IEW OP THAT PROGRAft, WRICH IS CORREHTLY FUNDBD AT 
ABOUT 135 ~ILLIDN (IN U.S. DOLLARS) PER TEAR. T8E PRINCIPAL 
AREAS OF RESEARCH, AS DISCUSSED HERE, INCLUDB FOEL BLBftBNT 
BEHAVIOR, THE PRIMARY SYSTEM, PROBABILITY STUDIES, AID 
PADIOLOGIC AL SAl' BTY STIIDIES. 

ANS EXEcnTIVE CORFERENCE ON SAFEGUARDS 
Jf.NKllfS, J. O. 

OA~ RIDGE NATIOIAL L1BOllATOBT, OU RIDGE, TEll. 
THE AMERICAN NOCLEAR SOCIETY EIECUTI'E CONFBRENCE 01 SAFEGOlRDS 
IS Rf.WIEVED. THE nEETIIG, WRICH V1S HELD 01 OCT. 16-19, 1911, 
AT HTA~RIS, CAPE COD, RASS., FEATURED PAPERS OR IHTERN1TIOftAL 
SAFEGUARDS BY BOTH U.S. GOfER""!RT RBPRBSBITATI'ZS AND A RORBER 
Of FORBIGN SPEAKERS. U.S. DOMESTIC SArEGUARDS ISSUBS, IHICH 
INCLUDED PROBLEMS INVOLVIIG PHYSICAL PROTBCTIOH AWD "ATERIAL 
COlfTROL AND lCCOIINTABILITY, IERB ALSO DISCUSSED BY 
REPRBSENTATIVES PROM THB IOCLEAR REGOL1TOBY COMMISSION AND 
INDUSTRY. IT lAS GENERALLY AGREED BY ALL SPEA~ERS ADDRESSIftG 
TnE IRTBRNATIONAL SAFBGUARDS ISSUE THAT RIILTI.ATIOIAL TREATIES 
ARD CONTROLS (IS OPPOSED TO ONILATBRAL lD ROC AGREEMENTS) WERE 
TnE PREFER RED ROUTB TO PROLIFBRATION RESISTANT IUCLBAR COIIMERCB 
AND THAT THE IRTBRNATIORlL ATOMIC BNERGY lG~RCY WAS TRE LOGICAL 
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~ODY TO AO"INISTER AND OVERSEE THE REQUIRED INSPECTIONS. 
"'1I ~Pf. ~AS SOnE DIV ERGENCE 01' OPIHIOR BETIEE" THE POREIGR A~D 
0.5. PARTICIPANTS ON TRR ISSOR 01' PLOTONIOn RECYCLING, THE 
pOn"!':R GRO OP ASSII"ING THAT THE INTERNATIONAL SAPBGIlARDS SY5TE" 
WOOLD IIAVf. TO CONFRONT THE PROBLE"S ASSOCIATED lITH PLOTORIO" 
PECYCI.ING DIREl'TLY, A~D THE 0.5. SPEUERS HELD OOT "'H~ HOP! 01' 
A tESS PROLIFERATION PRONE, AND HENCE nORE EASIL! SAI'EGOAR!lED, 
FOEL CYCLE. ON OOftf.STIC SApEGUAPDS TOPICS, SPEA~ER5 PRO" TnE 
NOCLEAR RE G') LArORY CO""lSSTON AND THE DEPART"ERT 01' ENERG! 
DESCRJ~P.D SPECIpIC PROGRAnS UNDER VA! TO COUNTER AHD CONTROL 
SIIDNAT I ONAL TPRPORIST THREATS AND TJ ENSIIRE ACCORATE KATP-RIAL 
ACCOUN"'ING AND CONTPOL. INDUSTRY SPEAKERS ADDRESSING DonESTIC 
SAPEr.IIARDS ACQOI ESCED TO THE P'lALIT! OF THE PROBLE~ BOT POINTED 
OIlT THP. NP.P.D FOR WELL DEFINBD PERFORnANCIl C~ITERtA AND STATIC 
FEGULATORY GUIDP.LIN'lL 

NRC SAFETY RESEARCH PRor.nA" - A CRITIQUE AND AN EXTENSION 
N~CL E AP SAPETY STAPP 

OAK nrDr.F. HATIONAL LABORATORY, OAK RI03E, TENR. 
EDITOR'S NOTIl - TWO RECENT REPO~TS ARE UNIQUELY CONCERN~O UTH 
TIfE NOCLPAR SAfETY R!SEARCH PROGRA~ OF THE NOCLEAR REGULATORY 
connISSION (NRC) III THAT BOTH ARE IN RESPOISE TO CONGRESSIONAL 
"ANDATES. ON! FEPOPT, IN DECEMBER 1977, IS B! THE ADVISORY 
CO""ITT!E ON REACTOR SAFEGUARDS AND IS ENTITLED REVIIlW AND 
EVALUATION OF rHE NOCLEAR REGULATORf connISSIOII SA PET! RESrARCH 
PROGRAM, TilE SECOND REPORT, DRAFTED IlARLI THIS lEAR, IS D! THE 
~RC STAPF AND IS ENTITLED PLAN ro~ RESEARCH TO IMPROVE THE 
SAI'ETY 01' LIGHT VATER RUCLRAR POWER PLANTS. ALTHOUGII THE 
GENESES OF THE TWO REPORTS ARE SO~BWHAT DIFrERp.NT, TO SO"E 
F.XTENT BOTH RIlPORTS ARE CRITIQUES OF THE PRIlSENT nc SAFETf 
RESEAPCH PPOGRA", UD THEY BOTII CONTAIN RECOn"ENDATIORS FOR 
ADDITIONH RBSEA RCR. 1I0VEfER, THE LATTER REPORT EnPHASIZJ!S 
SYSTFM I~PROVE~lNTS, ALTHOUGH IT IS RESTRICTED TO LIGHT WATER 
REACTOPS. THIS ARTICLE PRESENTS A BRIIlF RESU"E 01' DOTH 
DOCU"ERTS. 

RRSPONSF. OF UNIRRADJATED ARD IRRADIATED PWR FUEL RODS TESTED URDER POVIlR COOLING "ISnATCH CONDITIONS 
"ACDONALO, P. E. + QUAPP, I. J. + KERNER, A. S. 
"ARTIMSON, Z. R. + nCCARDELL, R. ~. 

EG+G IDAHO, TNC., IDAHO FALLS, IDAHO 
THIS RPPORT SU~~ARIZ lS THE RPsnLTS FRO" THE SIRGLE BOD POIER 
COOLING nIS~lTCH (PC", AND IRRADIATION EFrECTS (IE, TESTS 
CONDnC~ED TO DATE IN THE POIER BUPST FACILITY (PBp) AT THE U.S. 
DEPARTnRNT OF ENBRGY'S IDAHO NATIONAL ENGINEERIWG LABORATDPY. 
THIS VOR~ WAS PERFOR~ED POR THE n.s. ROCLBAR REGULATORY 
CO~~ISSION UNDR R CONTRACT TO THE DEPART~ENT OF BNBPGY. THESE 
TP.STS ARE PABT OF TIfE NOCLEAR REGDLATORY COn"ISSION'S FUEL 
BEHAVIOR PROGRA~, WHICH IS DESIGNED TO PROVIDE DATA paR THE 
DEVELOP"ENT AND VERIFICATION OF ANALYTICAL I'UEL BERAVIOB 
"ODEI.S THAT ARE OS ED TO PREDICT I"UEL RESPONSE TO ABNORnAL OR 
POSTULATED ACCIDENT CONDITIONS IN COM~BRCI1L LIGHT VITER 
REACTO~S (LIRS). TBP. nECBANICAL, CHEKICAL, AND TRERnAL RESPONSE 
01' BOTH PRRVIOUSLY UMIRRADIATED AMD PRBVIOUSLY IRRADIATED 
LWR TYPE pnEL RODS T!STED UNDER POVER COOLING nlsnATCH 
CONDITIONS IS DISCOSSBD. A BRIEF DBSCRIPTION OF THB TEST 
DESIGNS IS PBESEWTED. THE RESULTS OF THE PCN THERnAL HYDRAULIC 
STUDIE~ ARE SUn"ARIZED. PRInARY BMPHASIS IS PLACBD ON THB 
BFHAVIOR OF THE PUEL ARD CLADDING DURIIG lND APTER STABLE 
FlL" BOILING. 

SECOND SPBCIALISTS "EETING ON REACTOR NOISE 
BOOTn, R. S. 

OA~ RIDGE NATIOIAL L1BORATORY, OA~ RIDGE, TBII. 
GATLINBURG, TENN., VAS Tft! SITE OF THB SECOID SPECIALISTS 
"EETING ON REACTOR NOISE (SnORN-II) IRICH TOO! PLACE OR SEPT. 
19-23, 1911. IN CONTRAST TO SRORH-I WHICH SUCCBSSrULLY CO'ERED 
THE STATUS OF NOISE ANALYSIS IN BOTH ZERO POIBR lND palER 
REACTORS, snORN-II PLACED EnPHASIS ON PRACTIC1L APPLICATIONS or 
NOISE ARALYSIS FOR THB PORPOSE OF INCREASING TRB SAPIT! ARD 
AVAILABILITY OF RUCLE1R POVER PLAITS. FIPTY SE'BR PAPERS IERE 
PRESENTED TD THR 117 DELEGATES AND APPBOXIIITBtY 30 'ISITORS 
WHO REPRESENTED 25 COUNTRIES AND INTBRIITIONAL OBGIIIZATIONS. 
AN IRPORTANT CONCLOSION or THE CONFBRENCB lAS TIlT NOISP. 
AHA LYSIS TECHNIQUES HAVE PROVED TO BE SUCCESSPUL AND COST 
BPFECTIVE II SOL.ING SUR'EILLANCE, DIaGNOSTIC, lnD SlFBT! 
RELITP.D PROBLEKS 01' NUCLBIR POVER ST1TI085. BQUALLY lIPORT.NT 
IERE THB NEV AND CHALLERGING APPLICATIONS THAT IBRE IDERTIFIID. 

RECENT ADVANCES IN ALTERJlATB ECCS STDDIBS FOR PEESSURIZED larER RBACtoRS 
CRON, V. Y. 

STATE UNIVERSIT! OF MEl YOR~ IT BOFFALO, lEI !OR~ 
RBSEARCH AND DEYBtOPftERT IOU 01 AtTnUT! nETHODS IS 
CORRENTLY UNDER II! TO InPROVE THE PIRFORftlIC! OF EIISTIRG 
EnERGERCY CORE COOLING SYSTERS (BCCSS, FOR PRESSURIZBD VATER 
REACTORS (PIRS,. REC!RT AD'ARCES II THIS lREl II THE URITID 
STATBS AND 18ROAD ARB REVIEIED. 

PLANNING AND 'ALIDATION OF EI'IRONftENTlL SUR'EILLAICE PIOGRlftS IT OPER1TING NU:LBA8 POIER PLlRtS 
EICHHOLZ, G. G. 

GBORGII INSTITOTE OF TEC8ROLOG!, ATLIITA, Gl. 
TRE CONDUCT OF THB OPERATIONAL PHASE OF T8E E"IBDIIBITAL 
SUR'EILL1NCE PROGRAKS IT IUCLEAR PalER PL'ltS !ST1ILS 1 lID! 
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~ARIRTT OP ECOLOGICAL STUDIES AND ANALTSES OF LOI LEVEL 
RADIOACTIV~ SA~PLES. n~LESS A CLOSE REIN IS ~EPT '1'0 E~SUPF 

TIIAT SA"PI.ES ARF REPRESENTATIYE IN NaTURE ANn COUNTING ~UES 
A~D ACTIVITIES AFE COMMEMSURATE WITH THE ACCURACY SOUGHT, "~CR 
or THAT WORK MAT BE ftEANINGLESS AND "AY "BR~LT SERVE '1'0 MEET 
REGnLATOPr REPOPTING R~QUIREMEN'I'S. 

IT IS pF.Cn'MEHOED THAT AN ACTION LEnL PROGRAM BE AOOPTF.O 
VHER~81 ONLT THP. MOST SIGHIPICHT SHPLBS APF COLLECTED AND 
ANALYSP,D OllRIH~ ROIIT!NE OPERATIONS, VITH PROVISIONS TO STEP UP 
THE FPROIIPNCY ~F SA~PLING AND EIT!HD Sl~PLE LOCATIONS W"ENEVER 
EFFLnENT R!LF.ASES F.XCEF.D CERTAIN FRACTIONS OF SET Lr'ITS. 

FADIOLOGICAL IftPACT OF AIRBORNE EPFLU~HTS OP COAL FIRED AND ""CLEAR ~WER PLANrs 
M(,BRIDE, J. P. + MOORE, R. E. + WITHERSPOON, J. P. 
BI.ANcn, R. P. 

OAK RIOr.Po NATIONAL LABORATORY, OAK RIDGE, TENN. 
TnE RAOIOLnGICAL I'PACT OF NATURALLY OCCURRING RADIO NUCLIDES I~ 
AIRBOR~r. EPFLUPoNTS OP A MODEL COAl FIRRO STEAn PLANT 
[1000 -v (P)) IS FYAIOATFO, AssunIN" A B!LF1Sf TO THE lTftOsrnpnJ~ 

OF 1 PRRCENT OP THE ASH IN TRI' COAL BIIRN ED, AIIO COftPABED VITH 
TilE I~"ACT OP RADI()ACTIYE ~ATERIALS 18 TR! AIRBORNE !PFLnO~TS 
OF 1I0DP,L L I~HT WATER REACTORS [1000 NI (E)). TH! PRINCIPAL 
EXPOSOqE PAfRWAY FOR RADIOACTIVB IIA~ERIALS BBLB1SP.D FROM BOTH 
TTrrS np PLANTS IS IMGESTION OF CO~TA'HATEO POOOSTIfPPS. FOP 
NUCLEAR PLANTS, IM~ERSION IN THE AIBBORNE EFFLOENTS IS ALSO A 
SIGNIPICANT FACTOR IN THE DOSE COllftITM!NT. ASSOMI~G THAT THP 
COAL DORNEO CONTAINS 1 PPM UBANIOM AND 2 PPM TRORIUM TOr.E~"ER 

WITI! THEIP DECAl PRODlICTS AND USING TH! SlMP. IMPACT AULTSIS 
METHODS USED IN EULOATlIIG NUCLEAR nCILITIBS, Tile UIIllun 
INDIVIOUAL DOSE CO~MIT~ENTS PRO~ rHe COAL PLANT PDR THe IHOLE 
BODY AND 1105'1' ORGANS (EXCBPT THB THfROTD) ABE SROWN TO DF. 
GPEATEq THAN THOSE PROM 1 PRESSURIZED IlTIR RBACTOR AHO, 11TH 
TilE Y.XCl'PTJON OF TilE BONE AND KIDNEY DOSP.S, LESS TIIAH TROSE 
PRon A BOILING WATP-R REACTOR. VITH THE EXCBPTION 0' TRE nONe 
DOSE, ·HE ~AXIMlIM INnlvrrnlAL DOSE conllITIIBNTS FROM THE COAL 
PLANT ARE LESS TRAN THE NnMERIClL DRSIGN GHIOELINE LIIIITS 
LISTED IN 10 CFP 50, APPENDIX I, FOR LIGHT WATER REACTORS. 
POPULATION DOSE CO~"TTIIENTS FRO" THE COAL PLAN· AnE HIGHER THAN 
TIIOSE FRO" BUHEA NUCLBAR PLAHT, EXCBPT FOR THE THTROID Do~r 
proll TilE nOILING W~TER REACTOR. 

NRC REVIEV OF LICENSED OPf.RATOR REQUALIFIClTIO~ PROGRAMS FOR 'IUCL!AR POVER PLANTS 
COOLEY, R. A. 

0.5. NIICI.BAR PEGULATOPT COMRISSION, IASRI~GTON, D.C. 
PRESENTED IIERE ARE TilE RESULTS OF NUCLBAR RIGULATORY COMIIISSION 
(NPC) AnDITS OP THE LIC!RSED OPERATOR REQUALIFICA"ION PMG~AMS 
AT NUCLEAR POIER PLANTS. THE PBQUALrFIC1TION PROGRAMS HAVE BEEN 
TN EPFECT POR A LITTLB O'ER 1 YEARS. THE RESOLTS OF THE AUDITS 
CONDUCTED BY TRF OPERATOR LICENSING DR UCH A ND THE OPFICE OF 
INSPECTION AND EHPnR CEMEN'I' ARE DISCOSS BD. THE PROGRA ~S RUB 
INPROYRD OUR IH5 THIS 3- YBAR PERIOD UD, IR THE OPI NION OF MAN Y, 
ARE DE~EPICIAL Tn THP NUCLE1R INDUSTRY. 

LIGHT WATER RE~CTOR SAFETY BESEARCH IN JAPAN 
NOCLEAR SAFETY STAFF 

OAK RIDGY. HATIOIAt LABORATORY, OAK RIDGE, TBU. 
EDITOR'S NOTE - THE FOLLOIING ARTICLB US PREPARl!D BY THE 
EDITORS OF NUCLEAR SAFETT AND IS BASBD EITIRELT ON SEVERAL 
REPORTS 0 0 THE JAPANESB 1I0R~ THAT HUB BIll. RBCBHED IN THIS 
COONTRT THROUGH THE AGAEEMENT BETVBE" THB IOCLI1R REGULATORY 
COII1I1SSION AND JAPAN POR THE EXCHANGB or INFORMATION ON VATBR 
REACT()P SAFETY PESBAPCH. ALTHOUGH VB BIPECT TO pnBLISH AN 
ARTICLE Br A JAP1NESE AOTHOR IN 1979 ON THEIR F.XPP.RIMBN~AL 
RESUL'I'S, TH! PRESENT AqTICLE WILL PROYIDE RUCH USEPOL 
BAC~GRO"ND I.,OR"ATTON 01 THBIR PROGRA". TO THB EX'I'E.,. 
POSSIBI.!!, VB HUB OSPD TH! PHRASEOLJGY OF THE JAP1NESE REPORTS 
IN DESCRIBTNG rHEIR WORK, OUR THOUGHTS ARE INTRODUCED OIlLY AT 
TH! END OF THE ARTICLE UNDER TH! snBHS'DING COMIIENTARY. THE 
DocnMENTS DBSCRI BING THE JAPANESE PROGUII 00 NO'I' GIVE FOlDING 
LE'F.LS OR IDElrIFY THE RESPONSIBLE RBSEARCH ORG1NIZATIONS, 
EXCEPT FOR TR! FACT THAT lLIlOST ALL THI 10RK IS COORDIIATED 
VITH, OR THROOGH, TR! JAPAN ATOIlIC EMEHGY RESEARCH INSTITUTE. 
ROWEVRR, THP. PROGRAMMATIC RESPOISIBILITIBS OF YARIOUS JAPANBSE 
RESEARCH ORG1NIZATIONS CAN BE INFERRED rROIl TftP. TOPICAL REPORTS 
THAT IF. HAVE RBCEIVED AS 1 P1RT OF THB EICHAIG! AGREEMENT. 
THESE DOCU~ENTS ARE LISTED IN THE BIBLIOGB1PHY lID ARE 
DISCUSSED IN GENBRAL IN THE COMMENTARY. 

TH!! ROLF. OF RISK lSSESSMENT IN THE IUCL!lR REGULATORY PROCESS 
LPVINE, SAOL 

H.S. NUCLEAR REGULATORY COMMISSION, VAS8INGTON, D.C. 
THE JODICIOOS APPLICATIOI OF RISK lSSESSIlENT TECHNIQUES CAN 
HELP TO REDHCE PRESENT REGULATORY ONCBRTAINTIl!S, lID THE 
ACCEPTABILITY OP SOCH TBCHNIQUES rs GAIIIIG SUPPORT. lLTHOUGH 
THE APPLICATION OF TRES! TECHNIQOES, 1ft THB RARIER OF REPORT 
VASH-HOO (THE REACTOR SlPETY STUDY), TO IlCH PLANT VOOLD BB 
FORMIDABLE, A PROBABILISTIC APPROACH Cli GOlDE THB DECISIOI 
MA~BRS IRVOLYIO II THE LICBNSING PRJCBSS. SE'ER1L EXANPLES OF 
THE OSE OF A PROBABILISTIC APPROACH ARB GI'EN. rHB RISK 
ASSESSMENT TOOLS WILL BB IIIPROVBD ONDBR 1 PLAN SUB~I'I'TEO TO 
CONGRESS TO IRPRO'E REACTOR SAFETY. !HE QUBSTIOI OF ACCEPTABLE 
RISK CRITERIA WILL BB ADDRESSED II T8B ONGOIIG NUCLEAR 
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~'nnLATOPV CO~'ISSIO N (NRC) P!SEAPCH PROGPA~. IT I ~ EXP"C·~D 
TPAT T~~ CONTTNIICD 1J9E OF RI~~ ASS~. S~RNT TErHNIQU~S WILL "FLP 
.0 I-ponv ! THE " PPI C IE~CY AND T" ~ STABILIZATION Of T" E 
~ Fr.OLA~ORY PROCFSS BY POCO SING THf. 'TT~HTIOK OP TH~ NRC STAPP 
ON TH" I,~npTAN~ CONTRIBOTORS TO PIS~. 

Fl1 'r' F"F.I. art! A\' IOR CO",PIJTER CODE~ 
OrH'BF'1n, p. N.' JnPNSTOH, W. V.' DEARIEN, J. A. 

u.s. NUCL~AR RFGIILATOP.T CO~~ISSIOH, WASHINGTON, n.c. / p,r,+r, Tn~no, 
I.C., InA~O FALLS, IDAHO 

'1'''1' f"~L PO~ ANALY5IS PROGRAM (I'RA"I COMPOTPP CODEr, BEIKr. 
"EV·'.O~En OY TH" N"CLEAR P"GULATDRY COMMISSION ('IPq ARI' 
PPVIEW~D. TrE f~AP-S (THE STEAny STATE COD~ IS DfSIGNPn '1'n 
prOVT"~ INITIAL CONnrTTONS FOR PRAP-~ (THE TRANSIENT con~. THE 
,rDf.LS Cn~TAINf.D IN PACH CODE, THE IBILITY OF -H~ OEC~NT 

V'''510NS OF THf. CODES TO PREDICT f,XPf.PI"~KTS, ~ND ,1IIDG~~N-<; AS 
"'I' ~HF. rnDp.S' STPP.NGTHS A~D WE~KXESSI'.S APE P~f.SE"TBD. FnTilPE 
nI'V~LOP"F.NT OF TilE PRAP-T COilE IS DIScnSSED, AHD ~ LISTl~r. OF 
PO-F.~T!ALLY DE51.ABL~ ~ODELS POP rHE NRC rB~NSIENr AND STFADY 
~TAT~ CODES ARE DIS"LAYEL THf CO"T!~T OP TilE ~ATEqIAL 
PrOP~R"'I f,S "AC~AGE ("A-PRO) IS OU'1'LU ED. THE "ODUL \R U"'PRO IS 
AC~l VEl. Y LINIIED TO qnT!! PH AP-T A MD FPA P- 5 TO PROVI DE A WELL 
D('r,,~p.IITED AND CONSISTENT SET OF ~ArERUL PROPERTIES FOR TilE 
HAP cnnES. 

PR~n PII'!L BFHAiIOR CO"?"TER COOl'S - ~ODRNDUft ON PRAP-S3 
"IAn I-In, r.. p. 

II.S. NUrL~AR REGULATORY CO"~ISSION, VASHIftGTDN, n.c. 
AFTF.P THF. "PPCFDING APTICLP VAS CONPLETED, THE LArpST V~RsrON 
or TRP. STP.AIlY STATB COOE (I'RAP-S1) US DEVl'!LOP!D ANO QUALII'IED. 
-illS AODEq~". DESCPIBES THE I·PR~V~'ENTS IN PRAP-S3 ~S q-LL AS 
ITS QIIALIFIrATION IN A NO"OER OP PBBPOR"~NC~ CALCULATIONS. TilE 
STA~DAqn ERRORS POI! TH'l CALCULATION I)" A No~nER OF nUTPnT 
"ArAHf."'ERS 'RE PRESBH'l"ED. 

ASSr.SSH~NT OP SfIS~IC TOIP SfST~"S FOR COft~f,RCIAL POWER REACT~RS 
CU'"INGS, G. E.' WELLS, J. E. • LAMBERT, H. E. 

LAWRPNCE LIVBP.OR~ LADOPATORY, LIVER"OPE, CALIF. 
":'I"IS A"TICU ASS f.SSI'!S TAl'! VALUr. OF ~f.IS~IC TRIP (SCPA") SfSTEHS 
'H' CO"~f.PCIAL N~CLF.IP POWf.R "!ACTORS. EXPERIENrES WITH SPIS~IC 
~rrp SYSTE'S ON RESEARCA AND TEST R .. ACTORS APf. REVTEVED AS APE 
CnrF1!N~ RP.GllLAUONS CONCERNING SEISHC INSTRU~P.NTATIO~ ON POVER 
PP~CTO~S. THE ADVANTAGES AND DISAIlVINTAGBS OF Sf.IS,IC TPIPS ARE 
nISCIIS S'lD, ~ND A CO"PARATIVE RISK ASSESSftENT IS ~ADE USING 
PAI1I.'!' TPEE TECHNIQII~S. ALSO EXPLORED IS THl! POSSIBILITY OP 
OSTHG A PR~rURSOR SIGNAL PRO" AN EARTHQUAKE TO TRIP THE REACTOR 
BFPnllE THE ARPIVAL OP STRONG ""TIO'. 

SCPN'RIOS OP CARBOil-1U ~ELEASES PROM TKE WORLD NUCLEAR POWER INDOSTRY PRO" 197; TC' 2020 AND TnI'. 
ES'I'I"ATP.D RAOIOLOnICAL I"PACT 

KYLLOnn", ~. G.. TILL, J. E. 
OAr rIDGP NATIONAL LAonRATOPY, OA~ RID~E, TENN. 

TPI~ AIlTICLP. PRESEN~S AN ASSESS"ENT OP THB RADIATION 1l0SE TO 
Tllf. VO~LD I'OPOLATIO'I AND THE ASSOCIATED POTElITIAL IIf.ALTH 
f.PPECTS FRO" TIIREE SCENARIOS OP CARBON-U RELEASES BY TRE 
~"CLEAP INOnSTRY BP.TVPEN 1975 AND 2020. ~HSUPES O~ HEALTH 
TMPACT ARE DERIVBD FRO~ SOURCE TER"S TRROOGH THE USE OF A 
'UI.TICO"PARTBBNT ~ODn OP THE GLOBAL CARBON CYCLE, DOSE RATB 
PACTOPS BASPD ON CAPBON-1Q SPFoCIFIC ACTIVITY IN V~RIOUS ORGANS 
Of "AN, AND REALTH EPPECT INCIDENCE FACTORS RECBNTLY 
RECO~~P.~OED Bf THE INTPRN1TIONAL CO~~ISSIOR ON RADIOLOGICAL 
PPOTl!CTION (ICRP). TAl'. THREE SCENARIOS FOR WORLDWIDB CAPBON-1Q 
REL~AS~S CONSIDFRED ARE (1l A PESSIMISTIC SCENARIO IN WHICH ALL 
TNE CA"BON-1Q PROJF.CTED TO BE PRODUCED IN FUEL CYCLPS IS 
PPLEASSD, (2l AN OPTIUSTIC SCE"lRlJ TUT ASSn"ES A 
DFrONTAHINATION FACTOR OP 100 POB fllEL REPROCESSING, ~ND (3) AN 
INTEIl~I!DIATE SC"RARIO THAT SI"ULATES A PHASED I"PRO'E~ENT IN 
TJOE EP'~LllENT TRF.AT"ENT TICHNOLOGY If REPROCBSSIIG PLARTS. THE 
ESTI~ATES OF CUPOLATI'P POTENTIAL HE~LTH EFPECTS BASED ON 
INTP.GRATION O'ER INFINITE TI"E (EPFECTIVELY Q6,OOO fEARS OR 
ABO'IT A H~LP LIVES COP CARBON-1Q) ARE AS POLLOWS - 110,000 
CANrER~ AND 75,000 GENETIC EPFECTS "RO~ THB PESSI"ISTIC 
SCENARIO, 21,000 CAMCEPS IND lQ,OOO GEIETIC EFPECTS FRO" ~HE 
OPTI"Ir,TIC SCENARIO, 22,000 CANCERS ~ND 15,000 GENETIC EFFECTS 
f'PO~ THE INrER~EDIAT! SCElIARIO, 100,000 CANCERS AND 68,000 
GFNETIC EFf'ECTS PBO~ TIfP! CARBON-l_ POR~ED IN NATORE BETWEEN 
197~ AND 2020, AND 180,000 CANCERS AND 250,000 GEN-TIC EPP'ECTS 
FROK THf. CARBON-1Q POR"ED BY THE DErOIATION OP NOCLEAR 
EXPLOSIVES PRO" 19~5 TO 197Q. CO"PARABLE EFFECTS PRO" THE 
N~TURALLY PORBEO CARBON-1Q IN STE~DY STATE IB THE ENVIBONME"T, 
ALSO I~TB~PATED OVER Q6,OOO fEARS, ARE ~PPROII~ATELf 66 MILLION 
CANCERS AND _3 ~ILLIOR GENETIC EFFBCTS. THESE ESTr'ATES ARE 
BASED ON A VORLD POPULATIOI THAT IS ASSO~!D TO RE~AIN 
STATIONARY AT 12.2 BILLIOR AFTER 2015. 

RADIOLOGICAL QUALITY OF THE E~VIROlftENT IN THE ONITED STATES, 1977 
NUCLEAR S~FETr STAPP 

OA~ PIDGf. NATIONAL LABORATORY, OA~ RID"'E, TEll. 
EDITOR'S NOTE - THE POLLOWING ARTICLE VAS ~DAPTBD BY THE 
NnCLEAR SAFETY ST~FP PRO" CHAP. 1, [NTRODOCTION, Sn~"ARf, AID 
CONCLOSIOIS, OP A REPORT 01 THE SA~r. TITLE, WRIcn WAS PUBLISHED 
TN SEPTE~BER 1971 BY THE EXVIRORftENrAL PROTECTION ~GB.CY AS BPA 
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5~~/'-~09. THf "PPOPT A'O ITS ~~M~ARY HF"S PROVIDR SIGNI"ICANT 
OATA O~ DO~" AS~ESS~P.NT Fon EVALIIATIHG TilE RADIOLOGICAL QUHITT 
nJ' Till' p.'lVlrOH'~NT. 

NU("LrAF R"AC"'OQ OP.RA~OR LICENSING 
DIlPSRT, ". ,1. 

ij.~. NUCt~AR peGULATOPY co~nISSION, WASHINGTON, D.C. 
TIfP. A~n~IC P.N£PGY ACT OJ' 195Q, WHICH WAS A"eNDPD I' 197Q BY THE 
PU'"PGY n~on,ANIZATTON ACT, ESTABLISHBD THE REQUIRE~ENT TIIA~ 
I"OIVInUALS WHO IIAD TH~ RE$PONSIAILIry OF OPERATI~G THE 
RroACTOR" IN NUCJ.PAR POWER PLANTS "IST DB LICENSEn. SI!CTInN 101 
nJ' TH" ACT STATES TIfE CO"~ISSION SHALL (1) PPI!SCRIAE ONIPOQ~ 
CONOITTON~ 'OR LICeNSING INDIVIDUALS .•• , (2) DETER'I"E T~E 
QUALIPICATIONS nF SUCH INDIVIOQALS, AND (3) ISSUE LICENSES TO 
SUCH I»DIVlnUALS IN snCH pon, AS THP. CO"'ISSION MAY PRESCPIB~. 
TnIS ARTICLf DI~CU~~l~ THB TIPES OF LICENSBS, THE SELECTION AND 
"'PAl~1~G OP INO!VIPPALS, AND THE AD'INISTRATION O. T~E NOCLFAR 
FrGutA-ORY CO",15S10N LICENSING El'~INATIDNS. 

PADIOACTIVE "ATERIALS pnEASBD PRon N[JCL~AR POMER PU~Tq IN 'Q76 
DF,f"KfP, T. P. 

q.s. ~OCl"AR PEGULATO.Y CO~"ISSIO~, WASHINGTON, D.C. 
RrLp.AS~S 01' RA~TOAC~IVE "ATERIALS IN AIRDOnN! AND LIQnI~ 
EFpLOE~TS PRO" f"O~~~RCIAt tIGHT VATBR REACTORS DUPING 1976 HAV! 
DEB ("'l'~rLFD A'IO AQE PP.PORTPD H"PE. DATA ON SOLID-VAST!:: 
SHIPnp.NTS, AS WPLL '5 ~ELECTED OPERATING INFOPMATION, ARE 
I»CI"O~D. THE R~PorT PRO" WHICH THIS ARTICLE IS ADAPTED 
SUPPLr"ENT~ EARLIER ANNUAL REPORT$ ISSUED BY THE FOR~ER ATO"IC 
FN"PGT cr"ISSION (~CI1 DOE) AND THE NOCLElR PEGULATORY 
("OMnIS~ION. THE 1916 RELEASE DATA ARE COI1PARF.D VITH THE 
PELEAS~S OP PR£VIO"S YP.ARS IN TABnLlB POR". IN ALL CASKS THE 
TOTAL ~ELEASES WP.RE FELOV THE LI'ITS SET rORTH I" APPLICAALE 
prGllLATIONS AND IN TH" TECHNICAL SPECI FICATIONS Pl'n EAC8 PLANT. 

Tflr NRC PROGRA~ 01' INSPECTION ANn ENFORCBnEHT 
LEDOOX, J. C. + REHPUSS, C. 

II.S. NUCLr.AR RPGULATORY C(1""ISSION, WASHINGTON, D.C. 
THP NrCLEAR REGPLATOPT CO"nISSION (HRC) RBGIlLATES CIVILIAN {lSES 
Of ""CLEAR KlTE9IALS TO ENSURE THE PROTECTION OF Tn! PUBLIC 
HEAL~H AND SApF.TJ AND THE ENVIRON"!N!. THE OFFICE OF IMSPECTION 
AtID F.NPORCEUNr (IE) DEVI!L(1PS ~ND IIIPLE"EITS THE INSPECTION, 
PIVESTIGATION, A NO ENFOPCB"ENT PROGR1"S rOR THE NRC. THE IE 
["ONo'ICTS IN~PECTION PROGRA"S rOR REACTORS UNnER CONSTRUCTION 
AND IN OPPR'TID", NO CLEAR INDUSTRY VENDORS, purL FACILITIES 
AND USERS or NU("LEAP "ATERIALS, AND ALL ASPECTS OF THE 
SAPEGIIHoING OF I'ACIlITI8S AND "AT!RIlLS. R!CENTLY Tn! IE BEGU 
I"PLE"F.NTIH1 A PROGRA" THAT WILL PLACE INSPECTORS ON SIT! AT 
NUCLBAR ~OWER RrACTons AND VILL PROVIDE POR NATIONAL APPRAISAL 
or LI["~NSEF. PERrOR'ANCE AND POR AN E'ALUATION OF THE 
F.FFf:CTIVEN 8SS OP THE INSPECTION PRO::UIIS. 

A PEASSESS"ENT OF TURBINE GENERATOR FAILORE PROBABILITY 
"OSII, S. II. 

BATTELLE PACIFIC NORTHWBST LABORATORIES, RICHLAND, WASH. 
A PRP-VIOUS ARTICLE IN NDCLEAR SAF!TY ASSESSED T8E OVERALL 
PROBAHTLIrY (P~) 01' NUCLEAR PLANT DAUGE DUE TO TURBIIIB 
PAILURES AS A PUNCTION or THr CO"BINED PROBABILITIES OF TURBINE 
FAILDall AND EJECTION OF AN BNBRGBrIC MISSILB (P1), A HSSILP 
STRIKI~G A CRITICAL CO"PONEHT (P21, lND SIGNIFICANT DAnAG! 
O("CORRTNG TO THE CO"PONFNT (P3). DUE TO QUESTIONS P1ISED 
CONCERNIN. THE "ETHOOOLOGT USED. TnE 'ALUE OF PI HAS BEEN 
REASSESSED, USING A sonE8HAT BR01DER DATA BASE lND OTHER 
IIETHODS OF D1TA ANALYSIS. THE RANGE OF INSTANTANEOUS TURBINE 
PAILORE RATP.S CONSIDERED RBLE'A~T TO NOCL!AR SYSTERS IS 3.3 I 
10 (-5) TO 3.1 X 10 (-Q) PIIR TURBUE YEAR IN TAP. CURRENT ARTICLII 
COIIPARED TO A VALUE or 7 I 10(-5) PEa TURBINB YE1R II THE 
PRP.'IOOS ARfICLY.. 

FISSION GAS R~LEASY. PRO~ FUEL AT HIGH BORIUP 
"EYER, R. O. + BEYER, C. B. + VOGLEWEDI!, J. C. 

O.S. NI1CLEAR REGULATORY CO""ISSION, VASAIIGTON. D.C. 
TilE RELEASB OF FISSION GAS PRon PUIIL PIILLB~S AT HIGH BURNUP IS 
FEVIEVP.D IN THE CONTEXT OF THB SAFETY ANALYSIS PIIRPORnBD FOR 
REACTOR LICENSE APPLICATIOIS. LICENSING ACTIONS THAT WBRR TAKEN 
TO CORPECT D!FICIBNT GAS RELEAS! "ODBLS 05110 IN THESII SAPETY 
ANALYSES ARB DESCRIBED. A CORRBCTION PONCTION, IHICH VAS 
DEVEJ.OPED BY THE NUCLEAR REGULATORY COftHSSIOJl STAPP AND ITS 
CONSULTANTS. IS PRESBNTED. RI!LATED INFOR"lTIOJ. INCLODI"G SORB 
PREVIOOSLY UNPUBLISHED D1TA, IS lLSO SU""ARIZED. rHE ARTICL! 
THOS PROVIDES GUIDANCE POR TH! ANALYSIS OF HIGH-BURNUP GAS 
RELEASE IN LICENSING SITOATIONS. 

APPLICATION or REACTOR SCFA" EXPERIENCE II RELIABILITY ANALYSIS OP SHUTDOVI SY5~EIIS 
EDISOR, G. E. + GERSTNER.". T. 

U.S. IIOCLEAR REGULATORY CO"ftISSION, VASRUGTON. D.C. 
SCRAR EXPERIBNCE AT A LIQUID RETAL COOLED FAST BREEDER REACTOR 
(LIIFBR) AND 1~ CORIIERCIAL LIGHT VATER RIIACTORS (LIRS) HAS BEEN 
RP.VIEVED AND ANALYZED rOB APPLIC1TIOI IN THE RELIABILITY 
ANALYSIS OF LNFOR SHOTDOVN SYSTERS. THE DATP. AND REACTOR POVER 
FOR BACH SCRA" VER! CORPILBD FRO" NONTHLY PLANT OPI!RATING 
REPonTS AND PBRSONAL COftBONIC1TIONS WITH PLAIT OPERATIIG 
PBRSOINBL. TH! SCRA" FREQOBNCY IN TR! !IPERIRENTAL BRBED!R 
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PEACTOR II (EBR-II) "AS BEEN HIGHER TRAN THAT I" COftftERCIAL 
LWPS BP.CAUSP. Of ITS CI)NSERVlTIVE SIfOTDOVK STSTEft DESIGN VRICH 
LrAPS TO ftODE SCDAns FROft ftiKOR CAnSES. TRB SCRA" FREQUENCY OF 
THF. ~Bn-Il liAS OECLIK~O PAPIDLY WITH OPERATING EXPERIENCE AS 
SOfty Of THE OVERLY CONSERVATIVl SCRlftS ARE ELIftI"ATED. TR!! 
EBR-II DATA TREND AND OTHrR FACTS SOGGEST THAT THE SCRAft 
FR"Q"p.~cr FOR LARGE I.KFBRS IS LI~ELf TO BE IN TRr. SAftE GENRRAL 
RANGE AS THAT fOR CO"ftERCIAL LWRS. TR! SCRAft FPEQUENCY CUPVE IN 
LWRS R>:SEft~LES A RP,LIABILITY BATHTIIB CUBYE, 11TH TRE USEFOL 
LIFE PHASE OF OPERATION LEVELING ~vf AT ABOOT 2.5 SCRAftS PEP 
rrAP. ~ WErSULL DISTRIBUTION APPEARS TO REPRESERT TRE DATA WELL 
Itl Tllf EARLY LIfE ['onTION OF THE CURfF.. NO SIG~ OF A VEAR-OUT 
PIIAS~ IS EYIDENT APTER 16 TEARS OF OPERATION. 

TII~ $"PAPATIO~ OF fLECTRICAL r.QOIPftENT AND SYSTEftS IN KUCLEAP POI!R PLANTS IN iWEDEK Awn THE UNITED 
STATES 

PEISCH, -. 
SWEDTSH NUCLP.AR POVER INSPECTORATE, STOC~HOLft, SVEDEN 

DESIGN CPITPRIA FOP THE SEPARATION Jr CLlSS IE EQIIIPUIT AND 
STSTEftS AN~ THE SEPARATION REQUIRE'BNTS AS PRACTICED IN NOCL!AR 
rOP!'R PLANTS IN SWRDEN AND IN TfiE nUTED STATBS ARE COftPAR!D. 
SOftE YXAftPLES ARE USED TO SHOW ROW rRBSB sAFBTY REQUIREftENTS 
INFLn!!~c. CABLING IHSTALUTION AND CONTROL ROOft D!!SIGN. ALSO, 
arIF.FLY DISCUSSED IS A DESIGN PBATIlRE USED TO SHUT DOVN THE 
FFAC'!'OP IN SOftE POWEP PLANTS IN OTHER COUNTRIES IR EN ACCESS TO 
THE CONTROL BOO' IS CONSIDERED TO BE TOO HAZ1RDOUS FOR THE 
OPI'RATOR. 

PROTECTION OP "'HE rHTROID GLAND IN THE EVENT OF RELEASES OF RADIOIODINE 
NOCLEAR SAFETY STAPf 

OA~ RIDGE NATIONAL LABORATORY, OA~ RIDGB, TENN. 
EDITI)R'S MOTE - TU~ fOLLOIUG ARTICLE lAS ADAPTED BY TfiE 
NUCLEAR SAFf.TY STAFP FROft A REPORT OF TRB SAftE TITLE WRICR VAS 
ISSUBD AUG.1,1917, BY THE NATIONAL COUNCIL ON R1DIATION 
PROTEC~ION AND ftEASUREftENTS AS NCRP RBPORT NO. 55. THE RBPORT 
AND ITS SUft"ARY HERB PROVIDE USEFOL DATA OH ftIUftnING TR!! 
EFPECTS OF AN ACCIDENTAL RADIOII)DIH! RELEASE. 

ftEDICAL AND LEGAL IftPLICA"'IORS OF A LARGB RELEASE OF RADIOIODINE 
ft~TTLER, F. A., JF. + ~ELS!T, C. A. • BARAft, ft. S. 

THr: UHlVERSITY OF NPoV "EXICO, ALBUQUBRQOE, N.ft. I FRAHUIII PIERCE 
LAW CENTEP, CONCOFD, N. H. 

DATA FROft NCRP REPORT NO.55 BY THE NATIONAL COfJNCIL ON 
RADIATION PPOTECTION AND HEASOREftENTS IR! OSED IN A 
HYPO~HRTICAL REL!ASE SITUATION TO DELINEATE THE POTBNTIAL 
ftEDICAL AND LEGAL PROBLEftS THAT "AY ARISE FROft SUCH A RELEAS!!. 
AN ANAl.YSI~ OF THESE PROBLEHS IHDICATES THAt THE EFFECTS OF 
RADIOII)DINE REL~ASE ARB TUE !OST I"PORTAHT AND THAT GUIDELINES 
"OR CO"NTER~EASORBS AND FOLLOW-UP ACTION HUST BB DEVELOP!!D AND 
PROftOl.GATED. ftODEL GUIDELINBS BASED ON THE HYPOTHETICAL 
RBLEASE AR~ PRESENTED AND DISCUSSP.Il. 

STEAft GENERATOR TOBB FAILURES - WORLD EXPBRIENCE II lATER COOLED BUCLEAR POW!!R REACTORS IN 1976 
TATONE, 0_ S. + PATHA NIl, R. S. 

CHALK RIVf.R N!JCLEAR LABORATORIES, 08TARIO, CANADA 
A SOpVRT VAS C3NDUCTl!D 01' EIPERIUCB VITR STEAft-GFNBR1TOR TOBES 
AT N"CLEAR POWEP STATIONS DORING 1916. FAILURES WERB BEPORTED 
AT 25 OOT OP 68 WATER-COOLED RBAcrORS. THE CAUSES OF THP-SB 
FAILURES AND THE REPAIR AHD INSPECTION PROCEDURBS DESIGNBD TO 
COPE WITH THBft ARE SUftftARIZED. EIAftIHATION OF THE DATA 
INDICATES THAT CORROSION I AS THB ft AJOR CAUSE OF STEAft GEIIERATOR 
TUBP FAILUPBS. IftPROVEftBNTS ARE NEEDED IN STEAft GENERATOR 
DESIGN, CONDEISER INTEGRITT, AND SECONDABJ 11TD CREftISTRY 
CONTROL. 

OCCOPATIONAL RADIATION EXPOSURE AT LIGHT UTER COOLBD IIUCLBAR POIIIIR REACTORS, 1969-1976 
JOHNSOII, L. A. 

O.S. NUCLEAR REGOLATORY COftftISSION, WASHINGTON, D.C. 
THIS ARTICLE, VHICH IS ADAPTED FIOft A REPORT BT TH! NOCL!!AR 
REGULATORY COftRISSION (REPORT NUREG-032l), PB!SENTS III UPDATED 
COftPlLATION OF OCCUPlTIOIlL RADIArl:O. EIP3SURES IT COftftERCIlL 
LIGHT WATER COOLED NOCLEAR POWER RBlCTOIS FOR THE TB1RS 1969 
TPROnGH 1976. THE 18FOR81TION IN THIS DOCO!E'T US DERIUD FROft 
REPORTS SUBftITrED ANNUALLY TO THE NOCLBAR RBGUL1TORY COftftISSION 
IN ACCORDAHCB WITH REQUIREftBNTS OF THE TECHNICAL SPECIrICATIONS 
FOR IJIOHIDOlL PLANTS. AN ADDI'I'IONAL 9 LIGHT IlATD RBlCTORS 
COftPLETED A rOLL CALEND1R YEAR or COftHBRCI1L OPERATIO! FOR TRE 
FIRST TlftE IN 1976, IHCRBlSIMG TH!! TOT1L ROftBER Of OPEBATIRG 
NUCLEAR POVER PLAXTS TO 53_ THB NUftBER OF PEftSOllllEL ftOIlITORED 
AT LIGHT VATER RE1CTORS IWCRI!ASED ABOOT 3. PElenT IN 1976, AIID 
THE U'IUGB COLLECTIVE DOSE TO PERSOIINEL (IIAI-REftS P!R 
REACTOR-TEAR) INCREASED 9 PBRCERT O'ER THE 1'75 l'ERAGB_ TfI!! 
AVERAGE 110 RBER OF PERSOIUL RECEn JIG RBlSOR1BL! !lPOSORE PER 
REACTOR INCRBAS ED 7 PERCEIT, AND TH! lYBUGB EIPOSURE PER 
INDIVIDUAL IX 1976 VAS 0.7 REft PER PERSON. 

TWENTY TEARS OF IUCLEAR SAFETY 
COTTRELL, I. B. 

Ol~ RIDGE NATIO.1L LABORATORY, OA~ RIDGB, fEB •• 
THIS ARTICLE COftftEftORATES 20 YEABS OF NUCLE1R SlrBTY BT 
REVIEIING THB HISTORIClL BACKGROUND sORROUIDIIG ITS GEIESIS liD 
ITS EVOLUTIOII INTO THB RBPUTlBLE JODlllL IT IS TODAY. THE 
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.JOlfllNU, WIITCH ~TAPTED AS A S"ALL QUARTERLY PUBLICATION, RAS 
crowl' TO A WIDYI Y R~COGNIZ ED PEER REfIP.II!D BI"OIlTIII.T REVIEW 
PlfPtICATION. THTS APTICLE PRESENTS A BRI~F RFVIEW OF THP. 
rFPSON~EL 'PsporSIBLE POR THE SUCCESS OF THY JOORNAL, THP. ~ANT 
C'IANf;R5 TIIAT HAVP. "'AK~N PLACE, AND THP. RECOGNITION THE JOIIRNAL 
HAS "FCEIY ~[I. 

NIICLPAP POWY.P PEACTOR n~CO""ISSIONING 
I.AGIIAP nn , '1'. S. 

NflCLHP p~ERGY SFRVICES, INC., DANBUPT, COHN. 
'1'IIIS A"TICLF SU"IIARI7ES THE "AJOR PI'DINGS DP All EVALUATION OP 
srvrPAL ALTERNATIVES POR DECO""ISSIO~rHG 1100-"1(8) NUCLEAR 
POW"P "EACTORS. TII~ ~VALUATION INCLRDIIG TilE TECHNTCAL 
FHSIRTLJTY OF [lECO"'ISSIONING AND rRI!: COSTS, SCH"!DIILE, 
R"VJRO~"ENTAL IIIPACTS, AND OCCUPATIONAL EIPOSIIPRS POR THPRE 
orCOMrSSIONING ALTFRRATIVES - 1I0TIIBALLING, ENTO"BIIENT, AND 
prOMPT Pf.~OV U OF RADIOACTIVE COIIPOHENTS AND IlISIIA "TI.INI;. III 
ADDITION, ~WO COIIBINATIONS OP THESE ALTEBNATIVP.S WP.RP. EVALnAT!D 
- 1I0THnALLHG DF.LAYf.D REIIOVAL AND ~IS"ANTLING AND ~HTOIIBIIP,NT 
DrLATEq PP'OVAL A"n nIS~AIITLIRG. THE EfALUATION DEMO"STRA~~D 
TIIAT NO ~~W TECHNOLOr" IS REQnIRIlD TO ~AFBLt DI'COII'ISSIOII A 
LAPGE "O~~P REACT~r. THE PROIIPT Rf.~O'AL OF RADIOACTIVE 
CO"POHP.IITS AND DISIIA HTI.I"G ALTERHATIfe IS THE HIGnEST III CO~T, 
QPQrIPING Arpp~~IIIATFLT S50 IIILLION A"D APPROXIIIATF.LY 6 TPARS 
T~ P!"OV~ AIL 5TRUCTnRES AT THE END OP USBFO~ LIFE. THE 
PAIlIATTON PXPosnRES A~D P.N'IRON~~NTAL III PACTS AR! LOW FOR ALL 
Tllr AL"'ERNATtvES so "'IIAT DECOIIIIISSIOHNG CU BE ACCOIIPIISHED 
~I·HO"T IINIlU! PTS~ TO PDBLIC HEALTH IIlD SIFETY. 

prpOR~ OF TilE NBC RIsr ASSESS"E"T REVIEW GROUP ON TRP. REACTor SAP!TY STUDY 
~PC PIS~ ASSPSS"PNT PPvlrw GP. 

U.S. NOCLP.AR n .. GULATOR! CO""IssrON, WASHI~GTON, D.C. 
P.IlITOR ' S NOTE - THP. RIS~ ASSESSIIRNT REflEW GROUP OF TilE UOCLEAR 
prGULA"'ORY CO""ISSION (NRC) HAS CO'PLETED ITS PEVIP.W AND REPORT 
011 "'~E REACTOR ~AFETY STODY (HPPORT WASH-1400). TH~ SEVEII 
'~~BER ,qDpn!NDFNT ASSESSIIENT GROUP, READED BY DR. HAROLD LEWIS 
or TilE UNIVERSITY OF CALIFORNIA AT SANTA BARBARA, WAS APPOINTED 
DY NHC IN 1977 TO CLARIPY THE ACHIE'E~ENTS AND LI~ITATIONS OP 
TOP REACTor SAPPTY STUDT, SO"ETI"ES CALLBD THE RAS~OSSEII 
R~POHT, AND TO ASSESS TH! COII"ENTS ~lD! OM IT. Tn! R!ACTOR 
SAFETY STODT WAS S"ONSORED PIRST BY fHE FORIIER U.S. ATO"IC 
ENFRGT CO"~ISSION AND LATER BT ~RC. fH~ GROOP OF SCIENTISTS 
ALSO VAS TO DEVELOP FOR NRC ADVICE AID RBCOII"BNDATIONS 011 THE 
FlfTORE D~V P.LOP"P~T A ND USE OF PISr. ASS ESSftENT IIE'HODOLOGT IN 
TilE PEr,ULATORY AND LICENSING PROCESS. THE REPORT CONTAINS 
~n"ERons PINDINGS AND RECOIIIIENDATIONS 'RAT "PC IS NOV 
CONSIDERING. SINGLE COPIES OF THE REPOIT, DESIGIIATP.D 
NnRPG/CR-0400, CAN DE OBTAINED BT WRITING TO TRB DIVISION OP 
TPCHNICAL INPOR"ATION AND DOCDIIENT CONTROL, II. S. NUCLEAR 
REGULATORY COIIIIISSION, WASHINGTON, D.C. 20~55. 

SY~OPSIS OP THP. BWR BLOWDOWN nEAT-TRANSFER PBOGRA" 
BURNETTE, G. W.' SOZZI, G. L. 

GENERAL ELRCTPIC COIIPANY, SAN JOSE, CALIP. 
STSTE" PPRFOR"ANCE AND THBPIIAL RESPONS! CHARACTERISTICS OF 
DOILINI; WATP.R Rf-ACTORS (BWRS) DURING THE INITIAL BLOWDOn 
PRASP. "NDEP LOSS OF COOL AliT ACCIDEqr (LOCI) CONDITIONS WI'RP. 
INVESTTGATEIl IN A SCALED TEST APPARATUS. A NO"~!R OP I~HER~NT 
CnOLIIIC "ECHANIS"S WPRP OBSERVED FOR IIHICH MO CREIlIT IS TA~E" 
IN THP COPREN! BWR LCCA EVALOATION IIETRDD. THE CURRENT "ETHOD, 
WilEN APPLIED TO THE TRST APPARATUS, SROWS A SUBSTANTIAL IIARGIN 
IN THP. PREDICTION OF PEA~ CLADDING rS"PER1TURE. SPECIPIC 
PIIENO"ENOLOHCAL 1I0llEL I"PROfB"ENTS AR B RECOII"ENDEn. 

TnI'. DOE I'ITPUSION DETRCTION SISTEIIS HUDBOOI( 
"ANGAN, n. L. 

SANDIA LABORATflRIES, ALBUQUERQUE, N.". 
THIS ARTICLF REVIEWS THE INTROSION DBTECTION SISTEIIS HA"DBOO~ 
THAT WAS PRF.PAP!!D BY SANDIA LABORATORIES FOR THE n.s. 
nEPART"ENT OF ENERGT, OpnCE OF SAFEGOARDS AMD SECURITY. THE 
PURPOSE OF THE HA"DBOO~ IS TO PROVIDE I"PORIIATION PERTINENT 
TO THE SELECTION, PROCUREIII'.IIT, USTULITION, TESTING, AIIO 
"AINTRNANCE OP THE ELP.IIEHTS OP AN INTROSION DE~ECTION SISTEII. 
TIIESE ELEIIENTS INCLUDE IIITERIOR un BlTERIOR SEIISORS, ALAR" 
ASSESSIIENT EQUIPIIENT, AND ALARII REPORTING EQUIP"!"T. THE 
HANDBOO~ ALSO CONTAINS A DISCUSSION or HOI THBS! ELEII!IITS CAN 
BE INTEGRATED INTO AN OPERATIONALLY EPPECTI'! SYSTP.". 

HANDLING AIID STORAGE OF SPENT PUEL PROII LIGHT lATER CTOBS 
NOCLEAR SAFETY STAFP 

on RIDGE "ATIOIlAL LlBORATORY, OA~ RIDG!, TENR. 
THIS ARTICLE HAS BEEN ADAPTED PROII THB EIBCOTI'! SU""ARY OP 
TnE 1I0CLEAR REGULATORY COII"ISSIOI (IRC) RBPORT, G!IIERIC 
ENVIROIIIIFKTAL IIIPACT STATE"!IIT 01 HUDLIIIG UD STORAGE OF SP!NT 
LIGHT WATER POIRP REACTOR POEL (IIURBG-040_ ) . THE BRPORT lAS 
PREPARED BT THE "RC STAPP II RES POliS! TO 1 DIRECTIVE FROII TH! 
COII"ISSIONERS. r KASIIUCH AS THERE RAT! B!BI - nD CONTI Nil! TO BE 
- SIGKIPIC ANT PO LICY DEVI!LOPIIENTS SIIC E THE IIRC' 5 DIRI!CTIYB WAS 
ISSUED, TRIS IIIPACT STATEn!"T IS CONSIDERBD TO B! AN I.1ERI" 
ACTION, NOT 1 PINAL SOLOTION. THB REPORT COYBRS TIIP. POLLOWING 
CONCERNS - (11 RXPECTED ~GNITOD! OF TH! SHORTAGE OP STORAG! 
CAPACITY, (2) rHE OPTIOIIS POR DBALIKG nTa 1HE PROBLB", (3) A 
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r0ST RnN~FT- ~N~LfST~ OF THESB OPTIONS, (U) THE I"nACTS OF 
~DDITION~L TR~NSPOrTATloN OF SPENT POELS, ~ND (5) TilE NPro FOF 
~OPr. RP'GnL~"'TONS ANTl r.nIDANCE. THE STUDT CONCLIIDI'.S THAT 'l'R~ 
STOFAr.E OF SPf.NT fUEL [S A WELL EST~BLISHED TECHKOLOGY, THAT 
"'HP A"rlIJNT (,F S"f.H'" FUFL REQUIRING AMAT-I'RO'-PP.ACTOR STOPAGF 
BY YEAR 200n IS NOT GRE~T, AND THAT THE ENVIRON"ENTAL I"PACT nF 
>:TTnF.R AT-RPAcrop 0R AMAY-FRO"-Rp.AcrOR SPENT-PI'RL STORAr.· IS 
INSIGNTFTCANT. 

Til! PIFTE~~"'H DOE AIR CLEANING CONFEPENCE 
B~LLA"T, R. R. + ~OELLP.R, D. W. + U~DERHILL, O. w. 
FrDST, ~. w. 

U.S. NUCL~AR RFGULATOPT CO'"ISSION, WASHNGTON, D.C. I HARVARD 
UNIVrPSITT, BOSTON, "ASS. 

TilE PIPTEEN"'H ODE 'IR CLEANING CONF~RENCP. WAS HELD AQG. 7-10, 
197 0, 1N BnSTON, "AS~ THE 331 NnCLEAR ATR CL~ANING SP!CIAlISTS 
WIIO A"''!'1':NDED CA~P. FPC~ GOYERN"ENTAL AGENCIES, P.DUCATIONAL 
INSTIT~TIO~S, NATIONAL LABORATOPTES, AND ALL AREAS or 1NOPSTPT 
'NO INCLUOED RFPRESENTATIVES FRO" THE UNITEn STATP.S AND 10 
pnPEIGN CO"~TRI·S. ~A~OR TOPICS DISCOSSED DURING THE COnFPR!NCE 
WEPF W~STE TR1':AT"EHT, INCLUDING VOLUME REDUCTION AHD 
PPI'.PARATION FOP STORAGP., THP. RE~OVAL or TRI'I'II1", CARDON-1Q, AND 
OZONI'., cnNTA INMPHT OF ACCI DENTAl. RELEASES, A DSORBENTS AND 
ABSOPBENTS, THE TPEA~"ENT OF OFF ,ASES PRO" CIIE"ICAL 
PRnCES,TNJ, AEROSOL BEHAVIOR, LABORATORY ARD IN PLACE FILTER 
TESTING RETHODS, AH~ PARTICULATP FILTRATION. Til! CONPERENCE 
POCUSED ON NEW RES~ARCII DEYELOPRENTS, NEEDS, AND RP.FINE"ENTS IN 
AIR CL1!A~IN~ SYSTE"S AND CO"PON!NTS. RESEARCH TRENDS, 
!SPECI'LLY TN FOREIGN COUNTRIES, APPEAR TO BE "OVING AWAY FRO" 
RADIOIODINE AND TOWARD NOBLE-GAS PELEASES PRO" POWER RPACTORS 
AND TnE TRBAT"ENT OP VARIOUS CHE"ICALS (BOTH RADIOACTIVE AND 
NONRADInACTIV~ RELEASED DURING THE CHEMIC~L PPOCESSING OF FUEL 
ELE"ENTS. NPoW CHALLENGES ARE ER·R~I~G TO I"PROVE THE SAFETY AND 
LOWER THE COST OF DISPOSAL OF CONTA"INATED AIR CLEANING 
CO"POH~NTS AND TO REencp SPACE REQIlIREnBNTS POR AlP CLEA'IrG 
STSTE"S AT REACTOR STATIORS. BELIABLE AND ACCURATE nONITORTNG 
OF PEL~ASES CONTINUPS AS IN ELUSI'E GOAL, BUT IT HAS BEEN 
P0TNTED OU~ THAT CARFPnL ABALYSIS OF PAILURE DATA ON OP~RATrRG 
conpON~NTS TS LTKELY TO LEAD TO IftPRDYEnENTS IN fUTURE DESIGNS. 
I~PROV~D T~STING TEcn~IQUES POR '!~IFIIBG THE SUITABILITY np 
STST>:", UD conpONENTS FOB N"CLEAR SERVICE CnnTINUp. TO BE 
~"PIIASIZED BY TnOSp. IN THE AIR CLEAHUG INDUSTRY. All O'ERH~I 
OF UPSTERN ·UROPEAN AIR ABD GAS CLEANING CONCEPNS AND PRACTICES 
INDICATPS "ANt APEAS Of' CO"nON INTEREST WITH U.s. AND CAUDlln 
SCIENTISTS AND ENGINP.r.RS. 

BRrlW~S PEqRT CHARCOAL ADSORBER InCIDENT 
nATS, G. T. 

OA~ RIDGE "ATIONlL LABOnAT0RY, OA~ RIDGE, TENN. 
THIS ARTICLE REVIEWS THE TE"PERATORE EXCURSION II THE CHARCOAL 
ADSORB!R BEDS OF THE BRO'NS rERRY UNIT 3 OFF GAS STSTER TnAT 
OCCnRRp.D Oil JULY 17, 1977. SIGNIFICANT TBSPERATUBE INCBEASES 
'EPE ExrERIERCED IN THE CHARCOAL ADSORB!R BEDS 'HEn CHARCOAL 
FINF.S weRE TGNITED ~y THE IGNITION OF A CO"BUSTIBLE nIXTnPE OF 
HYDPOGEN AND OXIGEN IN THE OFF GAS SIST!". THE BROWNS FEPRY 
OFf' GAS SYSTE" IS DESCRIBED, AND EVEns LEADING UP TO AND 
SURROUNDING TBE INCIDENT ARE DISCOSSED. THE FOLLOI-UP 
INVF.STIGATrON BY TENNESSEE VALLEY AUTHORITT AND GENERAL 
EJ.ECTPIC CO"PANY PERSONNI!L ARD THEIR R!CO""ENDATIOns fOR 
STSTE" ARD OPERA~IONAL MODIFICATIONS ABE SU"SARIZED. 

A REVIEW nF SAFETY RELATED EVENTS AT NUCLEAR POIER puns AS REPORTED IN 1977 
SCOTT, R. L. + GALLAHFR, R. B. 

OA~ RIDGE NATIONAL LABORATORY, OA~ RIDJE, TENN. 
THIS ARTICLE REVIEWS THE REPORTS Of SAPETY BELATED E'ENTS AT 
I.IGHT MATER FEACTOH NnCLEAR POWER PLAMTS SUB"ITTED IN 1917 TO 
THr. n.~. NU~LEAR REGULATORY CO"RISSION. THE REVIEW COVERS 1222 
REPnRTS FROR BOILING WATER REACTOR PACILITIES AID 1780 PEPORTS 
PRO" PRESSURIZED WAT!R RBACTOR FACILITIBS. INFOR"ATIOH IS 
PRESENTED IN TABLES LISTING I"STRO"ENT FAILURES, EQUIP~EnT 
FAILURES, SYSTEnS INVOLVED, CAUSES, DBFICIENCIES, ABO TI"ES OP 
rlCCURFPNCES (I. E., ReFUELING, TESTUG, OPER~TION, OR 
CONSTRIICTION). THE TABLES GUE THE NU"BER or REPORTS CONCERNED 
WITH PACH LISTED ITER AND THEREFORE INDICATE THE FBEQUENCIES nF 
EVENTS AND THOSE EVENTS WRICH SHOOLD RBCEI'E RORE ATTENTION IN 
THE I'ORR OF MAINTENANCE AID TESTUG TO I"PROVE PLAnT 
RELIABILITT AND SAPETY. 

NnCLEAR pnWER PLANT SAPETY II DEVRLOPIHG COUNTRIES 
RnSEN, ". 

INTERNATIONAL ATO"IC ENEPGT AGENCY, 'IEN"A, AUSTRIA 
BY 1990 THER! WILL BE CO"~ERCUL NOCLEAR POWBR PLANTS U 11 
COUNTRIES THAT ARE PRP.SENTLY CONSIDERED INDnSTRIALLY LESS 
DBVELOPED. OIlLY RECENTLY HAS SOftE ATTBITION BEBN POCUSED ON THE 
ADDITIONAL AND SPECIAL NUCLEAR SAFEry ASPECTS or THESE EXPORTED 
POWER PACILITIES. THIS ARTICLE DISCUSSBS THESE ASPECTS, IN 
PAPTIcnLAR THE NONSTANDARD NATORE OF THB EXPORTED ~UCLEAR 
PACILITY A"D THE NONUNlrOR" SAPET! STI.DIRDS AND REQUIBE"ENTS 
THAT APE USED. SUGGESTIONS ARE "ADE FOR RlISING THE LEVEL OF 
THE I"PORTANT REGULATORY EPPORT II THE LBSS DEVELOPED 
COUNTRIES BY UPGRADING THE TPADITIORALLf SUPPLIBD SAPETY 
DOCORENTATIO., PRINCIPALLY BY THE USB Of A SUPPLBnENTARY 
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I~F(I~.~TION RFP O .T wrITTEII SPEClnCHLT FOR A $"ALLFR AND LFSS 
TECnNT C ALLY QUALIFI E D STAPP, AND BT lDDRESSING TH~ N!!O$ OF 
S ~AILP· CO ~ .T~I F S III THE (lPEPATIN G REGULATIONS (T ECHNICAL 
S:> "CTF T CATI ~ NS POP nrERATION). "IN AUY THB SAPBTY A$SIS"UCE 
AVATLAIJLP. 1'1'0" T HE I NTERNATIONAL ATO"IC ENERGY AGENCY (rAEA) AS 
~ rLI A$ FRO' NA T IONAL OPGA~I1ATIONS TS OUTLTN ~ ~. 

TP· AFPrAI. "EA $ URING SYSTE"$ PROG RA" 
.lOR ST, J ••• 

FG AND r., INC., NOPTH LAS VEGAS, NEVADA 
"G AND G, I"C., HA S OEYFLOPED FOR THE DEPART"EHT ~ I' ENEPGT 
(D(lP) AN AERIAL ~EASnRING STSTE"$ (A"S) PROGRA" DEDICATED TO 
p'IYInO'I~ F NTAL PpSEA RCH AT fACILITIRS OF INTEREST TO DO!, THE 
NflCI FoAl' REGIII.AT O pT CO""ISSTON (NRC), UD OTHPR P8DEPAL 
AGFIICl r. S. TilE A"S WA S ORIGINALLY CRHATBO TO "EASUPE NI/CLEAR 
OADIA TI ON, rHE PROr.PA, SCOPll HA S BRRN BROAD E NED ORA"ATICALLT TO 
! RCLOn ! A WIDE YA RIETY OF FE"OT B SENSORS - "ULTISPFCTRAL AND 
"APPlnG CA.~RAS , OPTICAL AND I~YRARED ~ULTISPECTRAL SCAN"ERS, 
AT P ~A'PL~Nr. SYS TE .' S , AND "ETI'.OROL<r.ICAL SENSORS. TIIB A"S 
'AINTATNS S EYEN AI PCR APT AS SOPVEY PLA TPOB"S, BOTH FIlED WI"G 
'IFcnAP~ AND HF LICOPTRRS. PIIOTOGRAPHY, SCANNBF I"AGERY, AND 
~ ADIATION DATA APF PROCFSS EO I N D E DICA ~ BD, 'ODBRN LABORATORIES 
Alln IJSP.O FOR A RROAD RA NGP. OF EHYI RON" ENTAL aPACT S TOOI P;S. A 
GPA r llIC OV RP YIFW ST S T~ " HAS BEEN DEVELOPBO POP Brr~CTIV~ 
PR ESp.NTATro~ OF ALL TYPES 01' R E~OTELY S ENSED DATA OBTAINED AT ~ 
FACILI~T OP INrrRpST. 

r I· ~ PE NP.PT T P.YALIIATI ON ·OR LARG E TEC IINOLOGICAL SYSTE"S 
Or p p.IIT, D. 

II NTY Cr SI'1'Y or CALTPORRIA, 1.05 ANG ELES, CALIF. 
T il E ~P,T. A Tf. O TOPICS or RISK BFH EPrr ANALYSIS, RISK ANALYSIS, AND 
RI S K ACCEPTANCE CRITFRIA (HON S APE IS SAFE nOnGR) ARE 01' 
r.RONIN G I~PO R"ANCE . AN INTEROISCIPLINUY STnDY ON VARIOOS 
A ~ PECTS OP THES~ TOPICS, INCLnDING APPLIC1TIONS TO NOCLEAR 
PO~ E R, WA S RECPNTLY CO"PLETEO AT THE UNIVERSITY or CALIPOPNIA, 
L0 5 ANG EL ES (IICI A), WITH TII ~ snpPORT OF THE RATIONAL SCIFNCE 
POUNOA TION. IN ADDITION TO "ORE THAN 10 TOPICAL REPORTS ANO 
YAPIOfl ~ OP!" LI TBFATDRE PUBLICATION S , A FINAL REPORT 
( n CLA- >: NG-l117) TO TilE STOOY, TIT!. ~D A GENER UIZED EVALOATION 
A~PROACII Tn RI S ~ BE N!FIT Fon LARGE TBCR~OLOGICAL SYSTE"S A~O 
I T S AP P LIC AT ION TO NI/CLEAR POW ER, WAS ISSO!!:D IN !!:ARLY 1918. 
TO I~ A-TI C Lf BRIEFLY SO""ApIZPS PORTIONS OF THB YINAL REPORT 
~EALING WT TH . E NERAL ASPECTS OF RISK BBNEFIT nETAOOOLOGY, 
S OCIETAL ~NOWLF OGE AND PBRCEPTION or RISK, AND RIS~ ACCEPTUC! 
C RIT ER T ~. 

IA F A "ER~ I NG ON PJ WER SOPPLY ARRA~GR ' E"TS IN NUCLEAR POWER PLANTS 
HAll EN, P.. W. 

O A~ RI DGR NATIONAL LABORATOBY, OAK RIOlE, TEHN. 
AN INT ~RH~TIONAL "E ETING OF SPECIALISTS CONCERNBO WITH ELECTRIC 
POWP.R ~~PPLY ARPANGf."ENTS IN NOCLEAR POWER ST~TIONS WAS RELO IN 
STOCKIIOL", S WEDEN, SEPT.5-8,l978, ONDER THE AOSPIC!!:S or TAP. 
INTRRNATIONAL ATO"IC ENERGY AGENCT AND TnI'. NUCLEAR POWER 
IHSP~CTORATE Of SWROBN. ACTOAL REQOIREBBNTS lNO DESIGNS AS WBLL 
AS OPE-ATIONlL EXPERIENCES AT NUCLEAR POWBR ST1TIONS WERE 
P RP.S P, NT ED TN TRE FORnAL SESSIONS AND THBN DISCUSSED IN QOESTION 
A~D ANSWER PERI O DS AND LATER IN OPE~ FORU"S AND PRIVATE 
CONVERSATIONS. 

I'AILnpES IN AIR " J NlTORIlfG, lIR CL8ANU~, AND 'I!NTILlTION SYSTE"S IN CO"nERCIAL NOCL!AR POVER PLIITS 
(JAN.1,l'115-JIINE-JO,1978 ) 

~OELLI!R, O. W. 
HARV~PO n-IV f. RSITY, BOSTON, "ASS. 

n"r.ING THP. PBRIOO J~N.l,1975, TO JUU-JO,1'118, onR 9000 
LIcr.sp.E RY!NT PEPORTS (LERS) PB~TAUING TO TRE OPEBlTION OF 
COMMERCIAL LIGRT VATER RBACTOR NUCL81B POWBR PLAITS n THE 
n~ITED STATES WERE SOBnITTEO TO THE NOCLEAR REGULATORY 
CO""ISSION (NRC). OF THBSE REPORTS, OUR 1200 (APl'ROlIlIlTELT 13 
PERCBNT) PERT~INEO TO FAILURES IN ~IR MOIITORINO, AIR CLEARING, 
AND VENTILATION STST!"S. POR BOILING ur88 REACTOR (BNR) 
INSTALLATIONS, OVER UALF (51 PERCENT) OP T8E REPORTED nUTS 
R8LATED TO rAILURES IN EQDIPMENT FOR "OlfITORIJlG THE PBRFORMUCE 
OF AIR CLRANIN. SJSTEK~ RATHER THAN TO FAILDRES IN TAE SYSTEMS 
THEnSEI.YES. IN PRESSURIZED IlATER REAC'I'OR (PIR, INSTILUTIONS, 
rAILORP.S IN RONTTORING EQDIP"ENT I"OONTED TO ABOOT 32 PERCEn 
Of TOr. TOfU. RE PORTPD PROBLER AREAS n elR IRSTlLLATIONS 
INCLOOEO THr. PPI"ARY CONTAINRENT AND STANDBY GAS TRF.ATRENT AIID 
orF r.AS SYSTERS, AS WELL AS THE HIGR PRBSSORB COOLANT INJ!!:CTION 
AND RE'CTOR COPE ISOLATION SYSTE"S. rOR PWR IlsrALLATIOIS, 
REPORTED PUOBLE" ARBL~ IIICLnDBO TH! PRI"AlT COITAINRUT AID 
ASSOCIATED SPRAY SYSTERS 1110 THE WASTE PROCESSING EQUIPn!NT. 
ALTHOOGH TRIS STUDY WAS LI"ITBD 1M SCOPE AID THB RESULTIJIG DATI 
CAlI BE IIITIIRPRP.Tl!O II' A URIETY OF VATS, SEYBR1L n8SSAG!S ARE 
CLEAR. PIRST, THERE IS ~ IEID FOR RBSElRCB ON TH! O!f!LOPRENT 
or MORB RELIIBLE EQnIP"!.T POR nONITOBIJlG OF lIR CLEA!IRG INO 
VENTILATION SYSTE"S. SECOND, ALTHOUGH THEBB RAS BEEN A 
SIGNIFICANT RBonCTION III RECENT TEARS IN TBE CONTRIBOTIONS OF 
HU"AN ERROR TO FULORES III AIR CLEAlUG SYSTBnS, ABOOT HlLF OF 
ALL FAILnRES CONTINOE TO RBSULT DIRBCTLY FROM THIS SODBCE. 
THIRD, THIS STUDY HAS SHOWN THAT ANALYSBS OF LER INFOB"~TION 
CAl PROVIDE OSEFOL DATA TO CON FIR" KSTI"'t'BS or THE RBLIABILITt 
or 'IRIOUS RBACTOR SAYETY SYSTBRS. I PROOIAII TO DB'ELOP SOCH 
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DATA Iq unorR WAT VTTHIN TIIF P~~O~9tLISTIC A"ALYSIS seC.IO~ or 
THE OFFICE OF NOCL~AR R~GULATORY RESBARCH OF THE NRC. 

AD"~DAI1CE AND OISTPI811TIOII O~ RADI~'IOCLInES DISClIlRGED FRO" A OIlR IWO.EAR POWFR STArrOIl INTO A URINE 
BAY 

StANCIlARD, R. L. • ~AIIN, B. 
U.S. rNVI~ON"RNTAL PROTECTIon AGENCY, 'OIlTGO"ERY, ALA. 

TillS ARTICLE S"~"ArIZ~S A PORTION OP ONE OF A SERIES OF 
QAOlnLnGTCAL SURVEILLANCE STUDIES CJ'DUCTED BY THE 0.5. 
EnVI~ON~rNTAL P~OTECTION AGENCY (P"A) AT NUCLEAR POIER 
STATIONS. RADIONUCLTDE CONCENTRATIONS IIERE "EASURP~ IN BAR~EGAT 
DAY AT TnF 'Ell .HRSH SHORE DURING EPA'S 2-TEAR RA'lIOLOGTC'AL 
SUrY~J[LANCe STODY AT THE OYSTER C~!EK .UCLRAR G~II~RATING 
STATION. TH~ STATION DISCHAPGES ~ATCHBS OP RADIOACTIVE LIOIIID 
WAST!! INTO EHLU ENT CONDElfSFR cnOLI~G WATER, WAlCH FLOWS 
THROI/Gil OTSTER CRf.r~ INTO BAR"E5A~ BAT ] ~ft FFOW THE PO!NT OF 
OISCHAnGP. THE BAT IS LO"G, NARROW, AND SHALLOW, WITH FEW 
rASSAGp.S TO THY. ATLANTIC OCEAN. RADIONUCLIDE COWCENTRATIONS 
WP.~E "F.AStlRED REPEATfDLY IN VATER, SEDI"ENT, "ARIN~ 'EGETA~IO", 
PISR, CLAMS, AND CPAes AT VARIOUS SAWPLING POINTS. "EASORRD 
VALOES VERE COftPARED TO CALCULATED VALUES BASED ON 
nIOACCA"UL_TION FACTORS, AND BOTH SETS WERE OSED TO CO"POTP. 
DOSE PQOIVALBNT RAT~S TO THf "051' ~IPOSED PERSONS IN THE 
~NVIRO~"ENT. THE TWO OBSERVED CRITICAL RADIATION EXPOSURE 
PATHWAVS - PISH COnSij"PTIO~ AND STANDING ON BEACHES - R~snLTED 
IN DOSP. f.QI/IVALENTS OF LESS THAN 1 'RBft/YEAR, THE CRITICAL 
PADIONI/CLIDES WPRE STRONTIU"-90 AND COBALT-60, RESPECTIV~LT. 
I~OICATOP RADI1NACLIDES WEPE IDENTIFIED, AND ENVIRON"ERTAL 
RADTOLOGICAL ftONITORING ACTIVITIES veRE RECO"ftENDEn. 

AMO~HP.R P~RSPF.CTIV~ OP THE 1958 SOYlrT NUCL!AR ACCIDENT 
T~ABALn, J. R.' EY"AN, L. D •• PAR~EB, F. L. 
STRt/XNESS, E. G •• A'IFPBACH, S. 1. 

OAK RIDGP. NATIONAL LABORATORY, OAK RtDGP., TENN. I VA"OERBILT 
"nIV~PSITT, NASHVILLE, TENN. 

T~E OCCIIRRENCE OP A ftA.lOR SOVIET NUCLEAR ACCIDENT INVOLVIN:; 
STOP ED, RE~ROCESSED, LONG LIYEn PISSIO~ WASTES HAS BEEN 
REPORTP.!l BY POR"ER SOVIET CITIZENS. Z. A. SEDVBDEY, IIEITING I" 
T!lf PODULAR SCIFNCE ,AGAZINE N!V SCIENTIST, 8l!LIEVED THA! THE 
ACCTOEMT RE5IJLrED I~ SIGIII'f'I("ANT LOS$ OF LIPE AND IlEQUIRED THB 
PERftA~·HT EVACUATIO~ OP THE CIVILIAN POPULATIO~ PRO" A LAnGe 
APF.A (SEVERAL TlionSAND SQUARE WILESI. ALTHOUGH ftEDVEDBV APPfARS 
TO /lAVE REACHED UNTPHABLE CONCLUSIONS ABOUT TnE EXACT ORIGIN 
ARD ETTENT OF THE CONTA"IRATED AREA, IT DOES APPEAR THA'" A 
CREDIBLE CASE CAli 8E "AOE POR A~ ACCIDENTAL AIqBORHE RBLEASE or 
PI5StON WASTES IN ~HE GE"ERAL GEOGRAPHIC LO<"ATION nE SUGGl!STED. 
IN VIEII OP Tn! GROWING IftPORTANCE OP NUCLEAR POVER AS A WORLD 
ENP.~r.Y SOURC'B, AN EXHAnSTIVE CRITICAL REVIEW OF THE SOVIET 
LITEqATUR~ TS VARRANTED TO RESOLV' DOUBTS ABOUT THR EIACT 
NATORE AND CONSl!QUENCES, INDEBD EYBN THE OCCORRENCE, OP THE 
POSTULATED ACCIDENT. 

OUTAGES AT LI':HT WATER REACTOR POWE!! PLAIITS - A REVIP.W OF 1973-1917 !~PERrE"CE 
SCOTT, P. L. 

OA~ RTDGr. NATIONAL LA80RATORY, OAK RJD~E, TBIIN. 
THE n~SU'.TS O!" A R~VIPW OF OUTAGE EXP!RIE"CE AT N"CLEAR POWER 
PLAns POR THE PERTOD 1913-1977 ABE GUU. SPBCIPICALLY, TflP. 
OUTAGPS EXPfRIENCED VERE EIAftINEO T1 O!T!R~INE CAOS~S, 

PREQUENCI!S, TINE, ETC., TO S8E IP rREIIDS leRE BYIDE"T OR OTHER 
INSIGHTS conLD BE OBTAINBD. THE DATA REVIEIED REPRESENT 230 
REACTOR YEAPS OF EXPERIBNCE - 56 PBRCENT OF THB TOTAL 
ACCOftlll.ATION IN THE ONITBD STATES AT THE E"D OP 1977. THIRTEU 
TA8LES AND TVO fIGURES PRESBNT THE DATA, AN8 A SU"ftARY GIVES 
THY. I""ORTA~'T DEDUCTIONS. 

SIXTH NRC VATr.R REACTOR SAFETY RESEARCR IN'ORSATION "BETIRG 
COTTRELL, W. B. 

OA~ RIDGE NATIONAL LABORATORY, OA~ RIDGE, TE"N. 
THIS A"TICLE SU~ftAPIZES TRE SIXTH WATER REACTOR SAfETY RESEARCH 
INFOR"ATIOII "EETING, SPONSORED BY THE NUCLBAR RBGULATORY 
CO""ISSION'S ("PC'S) DIVISION OP REACTOR SIPBTY RESEARCH A~D 
RELD AT THE NATION1L 80RB10 OF STAND1RDS, GAITHERSBURG, "D., 
NOY.6-<1,197A. PRESP.NTP.D AT THIS "Ee-rING VERE 116 PAPERS IN THE 
POLLl)lItNG !'IV! P ESEARCH PROGRAft AREAS - (1) A"ALYSIS 
DEVBLOP"ENT PROGRAft, (2) FUBL BEHAVIOR RESEARCH, (3) REACTOR 
I)PERATIOHAL SAFETT PROGRA", (4) LOSS OF COOLA"T lCCIDB"T 
STUDlf:S, AND (5) "ETALLORGT AND ~ATI!RULS RESEARCH. IN 
ADDITION, THE "EETIMG I1CLUDED SBTI!Rlt 10R~SROPS 0" SELBCTED 
TOPICS. l"OHG THE ftAU PRESEITA!IONS IIER! 12 IIYITED PIPERS ON 
SAFBTY RBSP.ARCH II SEVERAL FOREIGN COUNTRIES, THE PESULTS OP 
WHICH 80TH CO"PLP.~RNT A"D REINFORCE THOSE FRO" THE NRC PROGPAS. 
ALTHOUGH SONE COftPONENTS OF THE NRC PROGRA" BAYE BEE" 
CO~PL!T!D, rHE LOSS OP COOLl"T ACCIDENT (LOCA) STUDIES, WHICH 
CONSTITUTB THE LARGEST PORTION OF THE IRC PROGRAM, VILL 
CONTIIUE UNTIL THE LARGB SCILE EIPERI"ERTS, SOCR AS THB 
PLBCHT-S!T AID LOCA TESTS IN THE LOSS OF FLUID TEST (LOFT) 
FACILITY, ARE CO"PLETED AID TREIR RBSULTS IRE ABSORBBD lITO TH! 
ANALYTICAL PROGRASS AND DATA BA"~S FOR REACTOR LIC!IISIIG 
CONSIDERATIO"S. PULL SCAt! TESTING I" LOFT lAS TO COS"EICE 
VITHIN 6 lEEKS OF THE EID OF THB "BBTING. HOIE'ER, IRCBBASI"G 
E"PHASIS ON OPERATIONAL SA FETT PB08L!8S IS ALR!lDY III EVIDUC'II. 
THER! IIBRE NO PI RDIIGS R'llPOBTBD THAT lOOLD THREATEII OOR PRESBn 
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~NDE~5TAnD!NG 0" R ~ ACTOR SAFeTY, A~D TH!RE WAS "OCH WHICII 
ET~HER S"prORTE~ TrAT UMDEPSTANDINn DR DB"ONSTPATED 
CO'IS ~PV AT! 5'. 

PfVT"W OP .11I111" T 1~70 CIIANGES TO 'I'IIE NRC'S PROGRA~ FOP STANDARDIZATION OF NurLEAR rOWER PLANTS 
R'A.'Ir, '1 .. PO. 

U.~. tlOCL 'An PrGULA "'09Y COftftISSIO!l, v ISHnGTON, D.C. 
Til" HUrLEA" REGULATOP, COftftISSION'S ("RC'S) STANDAPDIZATIO~ 

rnor.nA' FO" TIIP. T.IrF.NSING OF N"CLP.AR POWER PLANTS ns INITIATED 
I" A"PTL 1972 ANIl liAS BEeN "SeD EXT .. IfSUELY BY IHD/TSTRY SI~CF 
TI'A'" TT~·. IN .HINE 1Q77 THE NRC DIRF-CTED THE STArP TO 
''''np.PT\~B \ DFTA TLEIl STUDY OF Til" PROGRA". AS PART OF TRAT 
STUDY, "'liP. ~TAFF VAS TO DETER"!NE STRP5 THAT THE NPC ftIGRT TAKE 
Tn pQR'T'II!n PNC'"PAr." STA~DAR~IZATIO~. THIS APTICLP DISCUSSFS 
Tllf rHINr,~ s "AIlP TO TilE STANDARDI? HION PROGPAn THAT RESUL"'ED 
FRO- T"A~ STUDY. 

AN ov~rVTPW OF NRC'S ~KERGENCY CORE COOLANT BYPASS RE~EARCH 
DPCK~n''!, N .. I'l. 

".~. NUCr"AR RPGULATORY CO"ftISSrOH, WASHINGTON, D.C. 
A!! ()IOl'nVIEW OF PESEArCH SPONSOR~O BY THE NUCLEAR PEGULATOPY 
rO~ftT~~IOH ON COIIN"'PRCIIRRENT FLOW PLOODING IN FELATIONSRIP TO 
Tllr E~rpG~~CY COPE C~OLANT (ECC) BYPASS PHENOftFNON IS 
pnpSRNTED. PRO~RES~ HAS BEEN nADE IN UNDERSTANnIN:; THB 
TnAN~Ip.'I" P,CC PFNFTPATIOH PROBLEft n S"ALL SCALE ftoons OF 
RrACTOR PRES SUR" VESSELS. EXPERr'EHTS HAVE BEEN ~ADE TO STODY 
F.C'C PF.~r.TRATION IN THE "RESENCE Of rRUSIENT COUNTEPC"RRP!NT 
STRA" now AND S UPERllrATBD VESSEL VALLS OVER A UUEn or UST 
C~!lDITIONS. TnE R!SijLTS or THIS WOP~ HAVE BrEN usrn TO DEVELOP 
nODn~ AND CORRI'LATICNS TO ANALTZE TIIB BCC INJECTION PHASE OF 
'"HE HY"OTHETICAL LOSS Of COOLANT ACCIDP,IIT (LOCA). Til! 
AP?LTCADILTTT AND LIftITATIONS OF TRIS VORK IN RELlTlON TO BEST 
ESTI~ATE EVALUATIONS OF THE LOCA AND IN THE LICEISING PROCESS 
Arp EunUED. 

TNSTROftE"~ATION rOR ~ONITORI"G PLOTOIIO" IR THE ER'IROI"BNT 
uvnn, A. V., ,1R .. 

LAWR"NC~ RERKP.LlT I ABORATORT, B~RKELET, CALI'. 
SUBSTA ~TI A 1. lfto" MrS OF .LIJTONIU~ A q~ PRO DOC' D TN BOTH CTVILI A N 
ANn ~TtTTAnv NUC1EAP PROGRAftS, IKD PER~ISSIBLE ENVIPON~~~TAL 
PLr~ONI"~ C~"CENTnATJONS ARE VERI LlW. THIS APTICL~ DESCRIBES 
INSTRn~p.NTATION FOR ~ONlTORING PLnTOKIO" IN THE EN'IRONftEN~, 
WITH R"PHASrS O. ALPHA ~ONIT0RING !gCRNIQn~s USED FOR DIRrCT 
AIR "ONITORING OR FOLLOYING RADIOCHEnTCAL ANALYSIS AND GAnnA 
x-rAT -O_ITnRING TECANIQUES For SOP'EIIKG POS~IBLE 
CON"'AnTHATION OF ARP.AS OR AU"ANS • 

PP.VIl':W OF PIRP. PROT!C"'I!'N IN THE HI/CLBAR FACILITIES OF THE ATO~IC ENEPGY CO~ftISSION, 19~7-1975 
"ATnER, v. V. 

/T.R. nFPART.~N· OF fNEPGY, WASHINGTON, D.C. 
IN ~nr. 7~ TrARS IN VAICH IT GREW PROn A TEMrORARY VARTI"~ BO~B 
np.VELO"nPtlT PROGRA~ TO A FEDERAL AGP.IfCT UTI! OVER '3D BUI rnN 
wnp"'l! roF PArILITIP.S HOOSI"G ftnCn OF TilE NATIOH'S ADVAKCFD 
RESRAPCH EfFORTS, TAl ATOKTC EN~RGT COn"rSSIOH S~ nANY RECORDS 
FOP SAFFTT. AftONG TR~ BFST WAS A CU~ULATI'E PIRB LOSS RATIO OF 
1.2 CRHTS PER S100 OF VALUE. A 196q PIRF - OlE or POUR IN ITS 
HISTnR. TAAT EICfEnED S1 ftILLIO~ TN LOSS - IICnRRED DAMAGES 
TOTALTNG ~26 nIL LION AND PRonPTED MAJOR ADDITIONS TO ITS FIPE 
PROTErTION PRO,FAftS. TRE ADDF.D PROGRAnS ENCO"PASSIKG AD~I·I01lAL 
FIRE PPOTECTION E"GIIP.ERS, NEW "POTECTrDN STSTP."S, rND!O~NOP.NT 
I NSPEr"'T01l PR03 P A!S, UD lEV PEPPOR~ AMCE BAS ED GOALS, BESOLT!D 
IN A' ORDER OF ~AGNITUDe IftPROVE'F.N'. THE CU~ULATI'E PIP! LOSS 
PA~ro AFTBR 1969 WAS 0.06 CElTS PER 1100 or 'ALU!, A RECORD FEI 
INDnSTQIES HA'E EVER ACHIEV!D. 

NUCLEAR PLANT PIRB IRCIDENT DATA FIL! 
SIDErIS, A. G.' HOCKENBURY, R. V. 
TEATER, n. L •• VBSBLY, I. E. 

A"l'RICAN NUCLEAR IN SURBRS, PlRnUGTON, CONI. I RIlNSSIlLA ER 
PO!.tTRCRNTC INSTITIITE, TROY, R.T. I O.S. I~CLBAR REGULATORY 
CO""ISSION, WASHINGTON, D.C. 

A CO"P~TERIZ!D NUCLEAR PLAIT FIRB IICIDINT DITA PILE W1S 
DEVELOPED BT l~ERICAN NUCLP!AR INSURBRS AND WAS rURTRER AIALTZED 
HI RENSSELAER POLYTECHNIC INSTITOTE WITa rECRHICAL lID nONETAR! 
SUPPOIIT PROVIDE" BY TH~ II1JCLEAR REGOLATORY COM"ISSIOI. DATA ON 
21Q FIRES TH1T OCCURRED AT NnCLBAR FACILITIES HA'E BBBI ENTBRBD 
IN Tnp. PILE. 1 COftPOTER PROGRAft HAS BUN D!YELOPP!D TO SORT THE 
FTRE INCIDENTS ACCORDIIG '1'0 VARIOUS PARlnBTERS. THE P1RAnp.TRIC 
SOllTS THAr ARE PIIESENTED IN THIS ARTICLE ARB SIGNIFICANT SINCE 
THEY ARE TH~ lOST CO~PRBRB"SIVB STATISTICS PBESBNrLT A'AILABLB 
ON PIRES TIIAT HAVE OCCURRED AT NOCLEAR rACILITIES. 

RADIOLOGICAL I~PACT OF THORIU" 
nEYER, R. R. • TILL, J. E. + 
BOND, II. D. • !OR SB, L. E. + 
TALCIITAS, ft. G. 

"INtRG AID "ILLIIG 
BOftlR, B. S. 
TBNNBRY. ,. J. 

OAK RIDGE nTIOWlL LABOBATOBf, OAK RIDGE, rBNN. 
I"PLE"~NTATrOI OP AN ALTERIATB PUEL OSAGB SCHP!n! IlfOL'I.~ 
ORAKIO"-233 lOULD RBOIIIRE VBRY LABGE nCRBASBS IN TRORIOI-232 
PIIODnCTION RITES, PROVABLY RECESSITATIIG THE "IIING or THORITI 
(THSIOq) rROI WESTBRI 0.5. DEPOSITS. TRIS ARTICLB RBfIBIS 

CURPENT BSTI"ITES or rHE !ITBIT OF TH1T RP!SOURCE lID ISTI"'T!! 
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Tn~ "AnTOLOnICAL r~PACT OF OPERATIN~ A THORIU~ ~rNE AND ~ItL 1" 
T"E ·~GION. RADIOLOGICAL DOSPS TO A HYPOTHETICAL ~AXI~ALLT 
EXPO~pn INOTVTOUAL LOCATED 1.6 K~ PRO" THE 5IT~ AR' ESTTftATPD 
TO BF. 2.4 ~PE~S [TO TOTAL DODY), 9.~ "RE~~ [TO BONP) , AND 35.3 
"P~~S [TO LUNGS). THE5~ OOSRS ARE DIIE PRT"ARTLY TO INClP.STIfIN 
A~n IN"ALA'I'ION OF FADON-nO DAlIGHTP.RS, RADIUft-228 AND 
TIIORIO"-232. DOSPS TO THR GENERAL POPULATION IN THP. AREA 
S~RRO"NDTNG THE SITE AND POSTOPERATIONAL DOSES DUE TO TAltINGS 
PIL~ RP.LEASPS ARE ALSO ClLCULATPD. 

rr.rO"~E~O'TIONS OP THE INTERNATIONAL C~""ISSION ON RADIOLOGICAL PROTECTIOI 
N~CLEAq SAPRTY STAFP 

OAK RTeroE NATIONAL LADORATORY, OAK RIDGE, TENN. 
RflITOR'S II01'E - THP FOLLOWING AOAPTION BY TRF ~UCU'AR SAFETY 
P"1TOl'TAL STAPP WAS "AilE FRO" A ~nCH LONGER REPORT OP T"? 
SA~E NA~P [ICRP PUBLICATION 26). THE REPORT IS AN AUTHORITATI'E 
SOURCE OF npORHTION ON RISK ~ST!~ATES or ILL HF.ALTH 
ASSOCIATED WITH IOHI7ING RADIATION AMD PROVIDES AN ESTABLISH!D 
OASIS YOP RAIlIATION PROTECTION ACTI~"S AND POLICIES BOTH IN 
THIS COUNrRY AND ELSEWHERE. A SUftftARY IS PRESHftTED P!RE TO 
PPClVIDE A prNF.TPATI~G INSIGHT INTO THIS I"PORTAN~ APEA. 

occurATIOHAL R~OIATION EXPOSORE FRO" THB O.S. NAVAL REACTOR PROGRA~, lq77 
~ILES, ". E. 

DRPART~~NT OP THE HAVY, WASHINGTON, D.C. 20362 
BIDTOP'S HOTE - THIS ARTICLE IS ADAPTED PROft THB REPORT, 
OCCUPA~IOHAL RADIATION EXPOSURE YRO" o.s. NAVAL NUCLEAR 
PROP~LSIOH PLANTS AND THEIR SOPPORT FACILITIES, RT-7B-2, NAVAL 
SI'.! SYSTE~S CO"~AHD, DRPART"ERT OP THB RAfY, ftARCH 1978. TAE 
AnAPTION HEPE INCLUDES EXCERPTS IN WHICH TilE lOSUNG IS 
SUDSTAHTTALLY rHE SA"E AS THAT IN THE RA'Y REPORT, IHICH WAS 
CONS IllER ABLY LONGER. THE ARTICLB IS INCLUDED HER!, SINCE THE 
SUBJ'ICT or OCCIIPATIONAL EXPOSURES IS BECONING OF INCREASIIG 
I~"'EREST WITH PESPECT TO COftftERCIAL N"CL!AR POWER EXPERIENCE. 
TilE AV'IRAGR OCCUPA'l'TONAL EXPOSURE IN THE NAVY PROGRAft IN 1977 
WA~ ABnOT 1/4 RE~ ppp PERSON, WHICH IS LESS THAN THE AVERAGE 
ANNUAL OCCUPATIONAL EXPOSURE POR PERSONNEL AT ROCLEAR 
RFGULATORY CO"~ISSION [NRC) LICENSEE STATIONS [0.36 REft PEP 
PEPSON IN 1976 AND IS OECREASING). 

ADVISORY CO"~ITTEE ON REACTOR SAPEGUAROS - ITS ROLE IN NUCLEAR SAPETY 
LAWROSII1, S. • MOELLER, D. W. 

ARGONNE NATIONAL LABORATORY, ARGONNE, ILL. / HARVARD UNIVERSITY, 
RO~TON, ftASS. 

~on OV~R 25 TEARS THE ADVISORY COftftITTEB ON BEACTOR SAFEGUARDS 
[ACPS) HAS Hill A CONTINUUG RESPORSIBILI1'T POR CONDUCTING 
INDEPENDENT REVIEWS AND BVALUATIONS OP THE HBALTH AND SAPETf 
ASPECTS OP NUCLEAR POWER ~EACTORS, SPENT-PUEL REP~OCESSING 
PLANTS, AND ASSOCIATED ACTI'ITIBS, WAlCH INCLUDB EVALUATJO~ OP 
ABNOR~AL OCCURRENCES AND PROPOSED CHARGBS AT OPERATING 
YACILITIES, THE ADBQUACY OP RELATED SAPETf STANDARDS AID 
CRITERIA, THE ADEQUACY OP THE RELATED SAFETY RESEARCH PROGRA~S, 
AND SPECIYIC GENERIC QOBSTIONS, SOCH AS THE RBLIABILITY OF 
REACTOR PRESSORP VESSELS. THB ICRS ~OR!lALLY ISSUBS qO TO 50 
REPORTS ON SPECIPIC NUCLEAR FACILITIES AND SAPETY-RELlT~O 
QnESTIONS eACH YEAR. TOPICS DISCUSSIID IN THIS ARTICLE I!lCLUDB 
TIIP. VIEWS AND fHOnGHTS OP TilE ACRS IIITH RESPECT TO E!lERGENCY 
CORE-COOLING SYSTE~S, AMTICIPATPO TqANSIEHTS WITROUT SCRA~, 
REACTOR PRESSURE VESSEL PAILORE, rORBIIB !lISSILBS, STBAftLINE 
BREAKS, SEIS"ICITY, ENVIROH~ENTAL MOIITORING, BftBRGENCY 
PLANNING, WASTB !lANAGE~BIT, SITING, AND REACTOR SAPETY 
RESURCH. 

1978 ArRS CRITIQUE OF NRC SAFETY RESEARCH PROGRA!! 
AOVISOR~ COft"ITTEE ON REACTOR SAFEGUARDS / O.S. "UCLEAR REGULATORY 
CO~!!IS~ION, WASHINGTON, ~.C. 

EDITOR'S NOTE: AS PEQUIRED BY STATUTE [SECTION 5 OP POBLIC LAI 
9~-20q), THE ADVISORY COftRITTBE OW RBACTOR SAPEGUARDS [ACRS) 
ANNUALLY RE'IEWS AND EVALUATBS THE NRC SAPBTY RESEARCH PROGRlft. 
THE PIRST SUCR REVIEI WAS COBDUCTEO IN 1977, AND A REPORT lAS 
SUB!!ITTED TO CONGRESS II DECB!!BBR 1977. BlCBBPTS FROM THAT 
REPORT IERE PUBLISHED IN MOCLEAR SIFETY. THE EIBeUTIVE SUftftARY 
OF THE 1978 REVIEW, WHICB lAS INCLUDED II THB REPORT SENT TO 
CONGRESS IN DECHftBER 1978, IS GI'EN HsBB. as IN ITS FIRST 
REPORT, THE ACRS 8AS INTBBPRBTED THE WORDS "RHACTOR SAPETY 
RESEARCH" AS USED IN THE ENABLING LBGISLATIOI TO INCLUDE 
SAPETY-RELATED RBS~ARCH IN ALL PHISES or THr. NOCLEAR CYCLE. 

THr. "ECHANISTIC ANALYSIS OF LftPBR ACCIDENT ENERGETICS 
BOUDREAU, J. E. 

LOS ALAftOS SCIEITIFIC LABORATORY, LOS ALAROS, N.". 
TilE STATE OF THE ART IS REVIEUD POR LIQUID-ftETlL-COOLBO nST 
BREEDER REACTOR (L"FBRI POSTDIS1SSEftBLY EIERGETICS AULYSIS. 
PREVIOqS ATTEftPTS HA'E PROVIDED BOONDING IND COWSER'ATI'! 
EFPICIENCY ESTIRATBS POR CON'ERTIJG lISSIO! EIERGr INTO 
PRIRART-SYSTE!! DAftAGE. BOIE'ER, CALCOLATIOIAL RBSOLTS OSIIG TBE 
SI~!lER-II CODB IWDICATE THAT CURBENr 0.5. PRI".RY-SYSTE~ 
DESIGNS ftAY IITHSTAID SUBSTAITIALLY LIRGER REACTIVITY IISBRTIOB 
RATES THAN PREVIOUSLY TROOGRT. DBTAILED RSSULTS ARB PRESENTED 
POR THE BNERGETICS RESULTING FRO! A 'OlD ED-CORE EIPAWSION, 
ALOIG 11TH A DISCUSSIOI OP CUDE-VERIFICATION ACTI'ITIES. 
rORTBER RESULTS IRE PRESIITED POR EIPIISI0lS IN'OL'IIG OTBER 
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INITIAL AND BoaNDARY CONDITIONS, ASD THE I~PORTANCE OF THP, 
SnnIO" INITIALlY PRRSFNT IN TH! COqE IS DEFINED. FINALLY, TH! 
RANGP. OP REACTIVITY INSERTTON RATES THAT rHg PRI"A~Y SYSTE~ CAR 
ACCn""ODATP. IS FSTI~ATRD POR THF VOIDED-CORP. CASE, AND THE 
RP"AT.NING TECHNTCAL ISSUES ARE DEPIN!D. 

ANTICrPATp.o rPAl'SIENTS WITHOUT SCRA~ I'OR LIGHT WATER REACTORS 
TIIADANt, A. C. + HAGEN, E. V. 

U.S. NOC1P.AR PFGULATOPY CO""ISSION, WASHUGTJN, D.C. / OAII RIDGB 
NATIONAL LABORATORY, OAII RIDGE, TENN. 

THIS ARTICL! SI1""ARIZES AN NRC STAPP REPORT (NURE~-D460) IIHICH 
REVIEM~ AND EVALUATES THE INFOR"ATION NOV AVAILABLE ON TAP. 
SIID.lECT OF UTICIPATED TRANSIENTS MITnOUT SCRA" (ATWS), 1ft 
PAPTIC~LAR, THE "ATPRIAL D~VELOPP'D SUBSP.QUP.~T TO TBY. 
PUBLICATION OF THR prEVIOUS STATUS REPORTS BY THE STAFP, WHICH 
WEPE CqITrCIZED BY THE NOCLEAR INDIJSTR!. REPon NORP.G-OQ60 IS, 
1M PAP~, A RESPONSE TO THAT INDO~TRf CRITICIS": IT IS A 
STATE"'!"T np THF CTJRRENT POSITION OP fHP. DSS STAFF REGARDING 
TBE TREAT"P.NT OF ATWS EUIITS IN THE SAFETY EVALUATION OF 
""CT. BAn POWER PLANTS AND AN EXPOSITION OF THE BASP.S FOR THAT 
POSITrON. THE STAFF RECO""RNDS THE PROVISIO" OP SYSTR"S TO 
~ITIGATE TBE CONSEQIJrllCES OF ATWS EfE~TS, SHOULD THEY OCCUR, AS 
THF. "OST PRO"ISING ALTERRATIfE FOR n!!TIMG TB! SAFETY 
OBJECTIVE. THE PEPORT CO"SISTS OF THE ftAIII BODY OF TEXT, 
AprEHDT~!~ TN iHICH TRP. DETAILS OF TH! BASES POB rnE STAPP'S 
PllnpnSRD RECOII"PNDATIONS APE DrSCUSSED, UD A SOPPLEIIENT IHICH 
PROPOSES A COURSE OF ACTION FOR RESOLfiNG PBOBLB"S PELA~IIIG TO 
ATIIS. 

RADTnACTrVR WASTE "AlIAGE"ENT AT THE HANFORD R!SER'ATIOII 
IIA'UONAL AClDMY np SCIENCl!S 

WASHiNGTON, D.C. 
DOPPIG SO"E 30 YEARS OF PLOTONIUII PRODUCTION, THE RAIIFORD 
RESP.RUTION HAS ACCOIIULATED LARGR QUAIITITIES OP LOW- AND 
HIGH-LP.VP'L RADIOACTIVE WASTES. TnE RIGH-LEVP.L IIASTP'S HAV! 8EEN 
STOR!D IN UNDERGROUND TA\I~S, AND THE LOII-LI'EL IASTES HA'E BEEN 
PERCOLATED INTO THE SOIL. III RPCENT YEABS SO"E PROGRI"S FOR 
SOLIDIFICATION AIID SPPARITION OF THB HIGH-LE'EL IASTRS nA'E 
BrEN I~ITIATED. THE HAIIPORD WASTE-~I"AGE~ENT SYSTR" liAS ~TnDIED 
RY A PANEL OF THE CO"MITTE! ON RIDIOACTIYE IIASTE "ANAGE"!NT or 
THE RATIONAL ACA DENT OF SCIENCES. THE PARP;L CONCLUD!D THAT 
HA~FORD WASTE-"ANAGE"E~T PRACTICES VERE ADEQUATE AT PIESERT AWD 
POP THE I""EDIATE FUTUR! BOT RECOM"BIIDED INCREASED RESEARCH AND 
DEVPLODMENT PROGRA"S RELATED '1'0 LONG-TEIIN ISOLATION OP THE 
WASTES. THE PANEL ALSO CONSIDERED SO"E ALTER.ITI'ES FOR ON-SITE 
DISPOSAL or THE IISTES. THE HANFORD RESE'YATIOII liAS URIGINALLY 
RSTABLISHED rOR THE PRODOCTION OP PLOTONIUII POP NILITARY 
PURPOSES. DURING NORP THAN 30 TEARS OF OPERATION, URGE 'OLUIIES 
or RIGH- AND LOW-LEVEL PADIOACTIVE WASTES HAVE B8RII ACCOIIOLATEO 
A~D CONTAINED AT TilE SITE. THE "ANl3EN8I1T OF 'I'H!SE WASTES HAS 
BE!!N TItE SIlBJECT OF CONTROVERSY AND CRITICISM. '1'0 OBTAU A rROI 
TECHUCAL EYlLUA'I'IOIl OP THII HANFORD IIAST8 SITOlTION, THE r.NERGt 
RESl'!ARCH UD 08' ELOP "P.RT A D"UISTRlTIOH (11011 PART OF THE 
DEPART"ENT or ENERGY) ISSUED A CON'1'RACT TO TH! ftATIOHlL ACADEMt 
OF SCIENCES ANn THB NATIONAL RESEARCH COONCIL TO ·COIIDOCT III 
INDEPRNDENT REVIEI ANn E'ALUATIOII or THE HANFORD 
WASTE-"ANAG!NE~T PRACTICl!S UD PLHS.· A PAIIEL OP THE CO~.ITT!B 
ON RAnIOACTI'E IASTE "ANAGE"ENT (CRWN) OP TH! NATIONAL ACAD!"Y 
OP' SCIP.IICES CONDOCTED THIS STUDY B~WEEN fHr SO""ER UP' 1976 A liD 
THE S!J""ER OF 1n7. THIS ARTICLE IS A SO""ARt or THE PUAt 
REPORT OF TR AT PANEL. 

ENVIRONMENTAL MONITORrNG Alln DISPOSAL or RADIOACTI'E VASTE rRO" IIA'AL 10CLEAR 'ESSELS AND SOPPORT 
FACILITIR5 IN 1978 

IIILES, N. E. + SJOBLOII, G. L. + EAGLES, J. D. 
DEPART"ENT OF THE ~IVT, IIASHINGTON, D.C. 

TilE BNVIRONMENTAL EFFECT or DISPOSAL or RADIOACTIVE WASTES 
ORIGIRATIIIG PDO" 'I'HR U.S. NAVY'S RnCLBAR PROPULSION PLANTS AND 
THEIR SOPPORT FACILITIES IS ASSESSED. THE TOTAL GAftMA 
PADIOACTIYITY 1M LIQOIDS, LESS TRITIUM, DISCHARGED TO ALL PORTS 
ARD HARBORS FROft THE "OBI 'I'HA' 100 IIA'AL JOCLIAR-POIERED SHIPS 
AHD snpPORTIIG TEIIDERS IBD FRON NA'lL BASES AID SHIPYARDS WAS 
LESS THAll 0.002 ex III 1978. TnE TOTAL A"OUIT or TRITIOII 
RELEASED TO ALL PORTS ARD HARBORS WAS LESS TRAil 1 CI IN 1978. 
TRIS ARTICLE CONFIR"S THAT THE PROCBnURES 05 ED BY TH! O.S. RAn 
TO CONTROL RBLEASES OF RADIOACTIVITY PROft ITS 1I0CLEAR-POWER!D 
SHIPS UD THBIR sorpORT rACILITIES AlIE EPl'BCTIYE IN PBOTBCTIIIG 
THE 8"VIROII"E"T ABO THE HEALTH AND SAFETY OF THE GENE.AL 
PUBLIC. 

AN ANALYSIS OF IBC "ETHODS roR ESTIN1TIlIG THI EFFECTS OP DRY DEPOSITIO" IR !R'IROBII!IITAL RADIOLOGICAL 
A~~~UH 

IIILLEP, C. I. + HOFFMAN, r. 0. 
OA~ RrDGK \lATIOIAL LABORATORY, OAII RIDGE, TENR. 

THE "ETRODS CONTAIN!D IN METEOROLOGY AND ATORIC ENERGY - 1968, 
IHIcn ARE CO"NONLY OSED roB ESTIII1TIIG THB Irr!CTS or DBY 
DEPOSITIO" II RADIOLOGICAL ASSESSIIEIITS, HA'E BEll COMPARED TO 
THE IIETHODS CONTAINED II 10CLEAR REGnLA'I'ORY COII"ISSIOJ (NRC) 
REGULATORY GOlDE 1.1'1. AL'I'HOOGH DBSIGJBD rOR OSB IIHBN 
DETER"IIIlIG CO"PLIIIC! 11'1'8 TITLE 10, CODE or FIDBRAL 
REGOLA~IONS, PIRT 50, APPBIDIl I rOR LIGHT-lATER-COOLED 
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qtACTOQS, T~E NPC GIIIDB HAS THP "nT~NTIH OF BI!IHG IISED POR 
OTHER 'l'YPES OF _UCLP.AR REACTORS A.n POR "OCLEAR I'ACILITIES AS 
W~Lt. THTS COftP'RISON RAS RAISED A Nn~AER OP CONCERNS AnOOT TRl! 
.'C AP"POACH: 1. npoOSITION RATE BSTIUTES An" INnrp!NOp.NT 01' 
THE OS~R'S CALcnLATEn AIR CONCENTRA.ION. 2. nEPOSITION 
P.STI~ATPS FC'R EI EYATfD RELEASES Sl':lIN TOO RIGR CLOSE TO THP 
SOnRCp.. J. THE I'LUMr. DEpLETION ClIRVP.S U THE GUIDE DO NO,. 
REHAVf. A~ PXPEC'l'EO REUTIVE TO TilE :OM~ONLY OSlO PT."ME 
DErL~TION ~FTHon. I. VIEI OF THESP CONCEP~S, IT IS PECO~"ENDED 
TIIAT OTHP.R, SIMPLER APPROACHES TO TRESE PROCESSES 1111 CONSIDERED 
FOR RADIOLOGICAL ASS'SSNBNT PURoOSES. 

nAnIO~CTrVP. 1!FFLaPNTS PROM NUCLEAR ponn STArIONS AHD FUEL REPPOCESSIH~ PUNTS IN P !ROPE, 1972-1916 
DA.VIS, .1R., A. 

OA~ RIDGr NATIONAL LABORATORY, OAK HI D;8, TENn. 
DA.A O~ THR HA~IOACTIVP GASBORNE A~O LIQUID EPPLU~'TS FRON 58 
N[lCLP.A~ POWER STATIONS AND 1 PUEL RBPROCRSSIIIG PU'ITS IN THY. 
E"POPIIAH CO."ONITY FOR TilE TEAqS 1912-1916 ARE PRPSENTED. TftPR! 
APE WInE VARIATIONS IH RELEASES PRON BOTH REACTOR STATIOHS AND 
p r!P.L R~ORnCf.SST~G PLANTS BECAOSE Of DI~fERP.~CI'S IN RIIAC"on 
TYPE, oLANT SIzr, POWER LEVELS, AND BPrLOBNT TPEAT"ENT LP.'~LS. 
DATA cnVERING SPPCIFIC ISOTOPI'S OF PARTICaLAR INTEREST ARE 
S""M~RTZBD. IN HEAPLY ALL CASES, REL~ASES OF RADIOACTI'ITY WERB 
DELOW "A~I"UN APPLIC4BLB YALUPS OR TilE TREATNEIITS ~SP.D BFPP. 
CONSTDIIRED TO SATI~FT THB REQUIRENB"T THAT TilE REST PRACTICABLE 
"FANS BE USED TO NINIMIZE THB AflOIINT OP R1DIOACTIVITY 
DISCIIAnGEIl. THIS ARTICLE IS ADAPTED I'ROII AN APRIL 1H8 REPORT 
n.EPAR~D 8T TUE COP.~ISSION OF TIIB BUROPEU COMIIONITIES. 

R ADII)AC'l:TVE MATERIA LS II ELEASED FRO II "UCLEAR POI ER PU HTS IN 1971 
DRCfiER, or. R. 

U.S. NOCLRAR REGULATORY CONMSSIOH, WASHINGTOH, D.C. 
nnnslls OF UOIOACTIVE IIATERIALS IN AIRBORNE AND l.IQIIID 
EFPL"~NTS FPOM CO""EnCIAL I.IGHT-WAT"R REACTORS DORING 1971, AS 
HPLL AS DATA ON SOLID-WASTE SHIP"ENTS, HAYE BEER CO"PILED AND 
PEI'OR"'P.D. TillS REPOPT SOPPLE"ENTS BAnLIER ONES ISSOED BY TIIF 
1'0Pft'!R ATOMIC ENERGY COMIIISSION AND TH~ NaCLEAI! REr.IlLATORY 
CO""ISSION. THI' 1911 RELEASE DATA ARE COllPARED 11TH THE 
9JUElSES OF PPFVIOOS TEARS 1ft TA8UUR FOR". DATA COVBRIIIG 
SPECIFIC R ADIONII CI.IDES ARE SONMARI z~n. 

PRELIftI'A~Y PEPOPT ON THE THPP.E "ILII ISLAND INCIDEnT 
CASTO, W. R. • COTTRELL, I. B. 

OAY RTDGF NATIONAL I.ABORATORY, OAK RIDGE, TENI. 
ABonT 4:00 A.N. OH liAR. 28, 197Q, aNIT 2 AT THE THREE flILE 
ISLAND NnCLEAR POWEP STATION EXpERIENCED A TaPBINE TRIP. TilE 
sU~!<'!!QnENT SEQOENCf. OF EVENTS InOUUG RUNA H ERPORS, DESIGI 
DEFICIRNCIES, AND EQOIP"EHT PAILOPBS RESULTPD II AW ICClarNT 
UNIQIIE TN PE1CTOR OPERATING EXPERIENCE TO DATE. ALTHOOGR NO Ol! 
WAS IN.TOPED BT THIS INCIDE~T, IT HAS RESULTED III INCREASED 
COHC1'!RN FOR THE NOCL!!AR OPTION AND HAS PRONPTED IO~RROUS 
IlIVESTIGATTO~S. THIS PPELI"IIIARY RepORT SO"~ARIZES THE STATas 
0" TilE PLAHT AND RELATED ACTIVITIES THROnGH APRIL )0, PRINARILY 
ON T~E 8ASIS OF INFOR~ATION FRO" ""CLEAR PEGULATORT COII'I!<SIOll 
(NPC) PRESS RELEASES, PRBLININARY NDTIPICATION OP OCCURRENCE 
"E"ORA~D""S, ANn INSPECTIOI AND ENf'JRCT!NENT RIILLETIlfS. NO 
CONCLIISIOHS ARf. IlRANN AT TRIS TINE, oaT TRE INCIDEHT WILL BE 
PIILT! COVERED IN A SOBSEQOENT ARTICLE WBn THE "INDIIiGS FRON 
SO"P. OF THE "ORE SOBSTAHTIlE IHVESTrGATING CONIIITT'!ES BECOME 
AVAILABLE. 

A COST BENEFIT COIIPARISOR OF NaCLEAR AID 10"NUCLEAR HEALTR AND SAPETY PROTECTIVE ftlASOHES AHD 
REGnLATIO~S 

O'DONNELL, E. P •• MAORO, J. J. 
EBASCO SERVICES, INC., ~RI YORIt, N.Y. 

TnTS AnTTCLF. CO"PARES THE COSTS AND BENBPITS or IIEALTII AND 
SAFETY MP.ASURES AND REGaLATIONS IN THE NOCLEAR AND NONBOCLEAR 
PIP.LDS. A COST-DENEFIT NETHODOLOGT POR NUCLP.AR SA"ETT CONC~RIS 
IS PRT'.SENTED AND APPLIED TO EXISTIH3 ~aCLEAR PLANr ENGIIIEERED 
SAFETY FEATqRES. CONPAPlSONS IN TERIIS OF INVESTIIENT COSTS ~O 
ACHIEVR REDOCTIONS II NORTALITY RATES ARE TREN NADE 8ETWPEN 
NUCLBAP PLANT SAFETY FEATUPES AND THE PROTBCTl~B MEAsaRES AND 
REGULATIOIS ASSOCIATED WITH ROnOCLE AR R ISJ!:S, PARTICaURLY WI I'll 
COAL-PIRBD POWEP PLANTS. THESE CONPARISONS RE~EAL A NARltED 
INCOllSISTENCY IN THE COST EPFECTIVEnESS OF HEALTII AND SAI'ETY 
POLICT, IN WHICR NUCLEAR REGULATORY POLICY REQUIRES NUCH 
GREATER INVESTNENTS TO REDaCE THE RISJ!: 01' POBLIC "ORTALITY THA~ 
IS p~QnIREn IN 'ONNUCLEAR AREAS WHERE REDaCTIONS IN NORTALITY 
RATES COOLD BE ACHIEVED AT NaCR LOV!R COST. A SPBCII'IC EXANPLE 
OF REGnUTORY DISPARITY REGAPDING GASEOUS EFPLUP.ftT LI"ITS FOR 
NUCLSAR ANIl FOSSIL-POEL POIER PLANTS IS PRESEIITI!D. IT IS 
CONCLUDED THlT A CONSISTENT HEALTR ABD SAFETY REGULATORY POLICT 
RASED ON ONTI'ORM BISIt A~D COST-BENB"IT CRITEPIA SHOULD 8E 
ADOPTED AND THAT FaTURE PROPOSED NUCLBAR REGaLATORY CONNISSION 
RP.GOI.ATORY REQ!IIRE"EJITS SRoaLD 88 CRITICALLY EVALaATED FRON A 
COST-B~"r.I'IT ~IEBPOIIIT. 

STSTEN RELIABILITY ENGIIEEBIRG NBTHODOLOGY - A DIscaSSION OF THE STATE OF THE ARt 
FUSSELL, J. B.. ATII~N DT, J. S. 

a~IYERSITY OF TENNESSEB, ItNOIVILLE, TBn~. / JBI' ASSOCIATES, INC., 
J!:ROXVILLE, TENN. 

THP. Sf STEil RELIABILITY ENGINEERING IIETRODOLOGY THAT IS II 
GEHnU OSE FOR NUCLEAR SISTUS lPPLIClTIOllS IS DISCUSSBD. no 
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EFF"RT r~ KADf TO ADDRESS THE PPESE~· STATE OF Tflf.OPETICAL 
npvrl.O~~.HT; TII~ A!,npOACIlFS COV~~P.D ARE THOSE WHICII IIUP BEEN 
TPST~n RT P<TI'~~IVE 'PPLICATION. SINCr. NnCLRAP SYSTF~S 
rPtIARTLIT' ENGINEp.rING I'PPQU'~TLr INVOLVES TOO KOCH 
TNI'On~ ITION FOR ~A~UAT. PPOCESSBG TF.CfI~IO~r.S, TillS APTICL~ 
LTST~ ~O~F OF THE HAILABL!' ("O~POTF.~ PROGRA"S TIIAT CAM RE "SED 
~O PROVIDI' INPUT TO -flP FNGIHEE"IHG EI'OORT. ALSO, SFYI'PAL 
'l'lIcrpI'TTC"A J PROrLF.~S APE PPESFNTPD !HAT CAN RP.SOL1" IN ERRONEOUS 
CONCL"'IO~S AND ~ECO~K~HnATIONS HH ~N CERTAI~ AMALYSIS 
pPor~DIIRES ARE IISPO. 

coryPLFD pf.IIIn STPOC~IIP. ANALYSIS fOP LWRS IN THo I'EDrPAL RHOSLIC 01' G"p"At!Y 
SrIlLl'rIJT~NnAIIl" E. G. 

I~S'!'ITfI· p,,~ PPAKTI'PENTWIC~LUNG, PPDFRAL REPUBLIC OF GrR~A"Y 
~"E DpVFLOP~ENr OF LARnE CO~~ERCIAL LI~HT-WATRP P~ACTORS rop 
~[FC-PTc-pnVER GI'NERATTON IN THE pEDE~AL REPflBLIC Of GEp~~~y IS 
ACCO~PANIED 8Y A DPOAD PROnRA" POP INVESTTGATION or THE SApETY 
ASP~CTS or NnCLPAR "LANTS. CONSTDlRABLE BPFORT IS DP.VOT~D ·0 
-liP ANALYST: OF TRANo,IP.NT LOAll~ ON CRITICAL RPAC'I'OP COUON~NTS 
O"rI~G ABHOPftAL "ONOITIONS AND THE RESPONSE 01' THP CO~PI'"P'TS 
TO ~"rll LOA~S. TilTS ~P.VIPW CONCP.WTR'TI'!S ON TIII'SP. STrOATTON! AND 
CI'~rr)N~NTS WHEp· TilE TN'I'FRACTION 01' FLUID AND STRnCTORES ~nST 
Rr TA~~H INTO ACCOnN~ IN A REST-ESTI~ATB ANALYSIS. IN TRPSP. 
CASps AN lt~COOPI PD ANHYSIS wonLO PRODnCIl nNR~ALrSTIC - 'I'HI'OGH 
r;PlIERALLT CONSERVATTV" - RRSOLTS. THE WORK OF SEYEPAL 
nPGARI"ATIO'IS IS CI.OSFLY COORDINATEn, BOTIl WITfI PESPECT TO CODE 
OEVF.I.OP"fN'!' AND WITII RRSPECT TO CODE ASS ESS"r.NT OSING RRSIILT~ 
PPO~ LAPGl-SCALp EXp'PI~ENTS. 

A NEW APPPOACR TO ·IIP PROBLEftS or ELECTRICAL INTEPFERENCE IN INSTftU"ENTATION HD CONTROL SYSTE~S 
WTLSON, T. 

A'I'O~IC ENEPGY FSTADLISII~E"T, WINrRITH, DORCHESTEP, DOqSET, ENGLAND 
TN TilE CONTp'T or NO CLEAR PRACTOR CDWTROL AND SAFETY, 
I'IPCTPlfAL TNT~RFEPENCp CAN RF POTE~TIALLr DETRIftF.~T1L, 

SC"E·I,PS T~ sn8TLE WATS. THR "05'1' PROLIFIC DISTURBANCES ARE 
GE~rRATED "' SWITCIlING NAINS-POWPRED EQOIPftENT, THY LOCAL 
r,POUNO STRnrTURE CONS~ITOTTNG A ~AJOR COOPLING P1TP VIA WHICH 
IIIGH-PPEQOP~C' TRAPSI~NTS CAN Ap~Ecr ELECTRONIC STSTE"S. WHr" 
nESTGH CONSTDBRATIONS ARE OUTLINED, THE ADVANTAGES OF USING 
I~ppnV~D SCREENPO CO"PONENTS, SOCR AS SOPERSCREENED CABI.PS, 
HPTnHLI '1'0 ELT~INATP. INTERFERENCE PROBLE~S OreOftE CLEAR. 
PPOCEDOPl'S pOB ~p.ASUnHG THE INTRRPEPRHCE I"ft"NITY 01' EQOIP~ENT 
AND o~ INSTALLED SYS'fP."S IN SITU R "B aBBN OEVP.LOPED. TnEY 
PROVIDE POWfRFfJI. DIAGNOSTIC, QUALTTY CONTROL, AND CONNISSIONING 
HDS. SP.VERAL CASE HISTORIES ARP. PRRSENTED TO ILLO~TRATJ! "OW 
TilE ~SSoNTIAL PRINCIPLES HAVE DPEN APPLIED SOCCBSSF~LL' IN 
PRACTICE A NO TO nE~ONSTRATF. THAT ELECTRICAL INTBBrEPEHCE NEED 
~O LO~GPR or A PROBL~~. 

UNTQUE f.COL03TCAL I'PACTS ASSOCIlTED WITH OFFSHORE PLOATING NIICLUR POWER I'LAHrS 
ADA"S, S. " •• ~CLEAN, R. B. 

OA~ RIDGr. NATTO.AL LARORATORY, OAK RID~E, TBNN. 
THE P.COI.OGrCAL T"PACTS TH1T COUI.D OCCOR AS A REsnLT OP SITE 
CONSTRIJrTTON AND OPERATION or AN OFpSHORR FLOATING NOCLEAR 
PovER nLANT ARP. IDP.NTIfIBD BY CO~PARI"G THE PRINCIPAL 
P.COLOG rCAL rBATO RftS AS~OCIATBD UTH or rSHORB SITING WITH THOS E 
ASSOCIATI'D VITH THE SITING Of ONSHORE BSTOARIN~ PLANTS. IN 
GF.NI'RAL, TUP. ECOLOGICAL IftPACTS Of orrSHORB NnCL!!AR PLANTS 
SIIOOI.D BP. ~F.LATIVELY S"ALLER THAN THOSE 01' ESTIlARI~E PLANTS. 
POSStOI.E FACTOR~ TAAT COULD INCRRASP. TH! BEL1THI! IftPACTS or 
OPPSIIORP PI.A NTS AP~ HIGH rPBQUEMCT Of COJlt'ACT WITn SCHOOLS or 
1'1511, SITTNG NEAR INLETS TO BSTQARIBS OR OTHBR ECOLOGICALLY 
I"POqTA~T A~EAS, AND THE PERSISTENCE OP HALOGEN RESIDOAr.S. 
IDRNTIPYING THE POTENTIAL ECOLOGICAL HPACTS ASSOCIATED WITH 
TIIP SITING OF OPfSIIOR! PLANTS PERftlTS THE DEYELOP~~HT 01' 
HRIOUS ~ONTTORING PROGHA"S AND tlEASIlRRS TO t1INItlIZE THESE 
IKPACTS. 

PR~LI~IHARY DOSE AND UEUTa I~PACT OF THE ACCIDENT AT THE THPP.E "ILB ISLUD NIl:LBAP STArION 
AD HOC oooULAT!OI DOSE ASSESS"ENT GPonp CONPOSBD or Tn! NOCLEAR 
REGnLATORY CO~"ISSION, TUE DEPART~ENT ~I' HEALTH, EDOCATION. A"D 
WELFARE, AND THE ENVIRON"ENTAL PROTECTIDII AGRNCY / WASHINGTON, 
D.C. 

RDITOR'S NOTE: THE AD HOC POPIlLATION DOSE ASSESStI!HT GROIJP IS 
CO"POSED OP "E"BFRS 01' THE NOCLEAR REGOLATORY COftftISSION, THE 
PEPART"ENT or HEALTH, EDOCATION, AHD WELF1RE, AID THE 
ENVIRONftENTAL PROTECTION AGENCY. THIS GROOP HAS BrANINBD THE 
AVAILABLE DATI rOR THE PERIOD FOLLOWIWG THE ACCIDENT AND RAS 
COHCLODED TRAT THB OFp-SITE COLLBCTIfE DOSR ASSOCIATEn 11TH TH! 
PADIOACTIVE ~ArFFIAL PEPRP.SENTS NI~I"AL RIS~S or ADDITIONAL 
HEALTH BFPF.::TS TO 'l'H! OFF-SITE POPOLATION, B.G., AN I.CRBASE OF 
1 CANCER DEATa OVER THE 325,DOO IHICH lOOLD OTHERWISE BE 
EXPECTP.D. P"RTHER~ORE, THE COLLECT I'! DOSE WILL 110'1' BJ! 
SIGNIpICANTLY INCREASED BY BXTENDIN~ THB PERIOD PAST APRIL 7. 
THE 100-PAGP. REPORT OF TH! AD HOC GROOP, DATID RAJ lD. 197Q. IS 
011 5 AtE BY THE S OPEBINTEMDEHT OF DOCIl" EITS, O. S . GOYER'ft!NT 
PRINTING OFFICE, WASHINGTON, D. C. 20Q02. STOC~ 10"8!R 
017-001-00408-1. PRESE'TED HBRR IS rHE 50"N1RI lND DISCUSSIO. 
OF FINDINGS FDO" THAT REPORT. 
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STP.A~ GPNp.RATOr TOBE P~QfO~~AWCE - MOPLD EXPBRIENCE WITH WATf.R COOLED NOCLEAR POWBP REACTORS DOPING 1911 
PA~HA"IA, R. $. + TATeNE, O. S. 

CHAL~ PTVP.R NnCLEAR LABORATORIES, OWTARIO, CANAnA 
TilE PP.RPOR~ANCR OF ~TEA~-Gf.NIIRATOR TOBES IN IIATBR-COOLED 
NOCL~A. POWER "rACTons IN VARIOIlS COUNTRIES I~ REVIEIIED POR 
1q11. TOBR FAILIJ~BS WERE REPORTED U )Q OF rHE 19 RRACTORS 
SU.VEY~D. THE CAUS~S Of THESf fAILUPES AND THP INSPECTION AND 
RErATR PRorr-DORRS DESIGNED TO Dr.AL WITH THEft ARE PRBSENTf~. 
ALTIIOIIGH DP.NTlHfl CAfls~n BY conOSION REftAUED THE LEADING CAUSE 
or TIlD'! fA II ORE~, SP~CIFIC ~P.CHAN1~~S HAVB BBEN IDENTlYIP.P, A NO 
~PTH~D~ Of DEALING WITH THP" RAVE BEP.N DBVELOPPD. THESE ftETHODS 
AP~ IlETNfl APPLTED ANn SHOoLD lEAD TO A RIIDUCTION OP CORRO~TON 
PAIL~P~S IN THF ~UTUP~. 

DEVElOI'UNTS PfRTAINIHG TO THE THREE ~ILE ISLAND ACCIDENT 
C(\TTR~LL, II. II. 

OU RTDr;R NATIONAL LABORATORY, OU RI DGE, TENN. , 
A PFET.I"INAPf RFPOPT OM THY THREE ~ILE ISLAND ACCIDENT OP 'APCH 
2~, 19'9, WAS INCLnORD IN THE PR~VTOOS ISSOr. OP "UClBAR SAFETY. 
A~ WAS STATFD IN THAT ARTICLE, A FINAL REPORT ON THE ACCIDENT 
WTLL RE PRR~ENrp.D IN NUCLEAR SAFETY WHEft THE VARIOOS 
T~'ES~TGATING CO""ITTVES REPORT ON THEIR FINDINGS. ftOST of 
TIiESE PEPOR~S SHOULD BE AVAILABLE 8f THE END OF THE fEAR. 
HrWEVE", SO"E OF TH" D!VELOP"EnTS OP THE PAST 2 1I0IIT8S 
P~RTATNING TO rHE ACCIDBNT ARE OF flENP.RAL INTEREST AND WILL BE 
~n""AFIZED HERE. "0 ATTEftPT IS ~ADE HERE TO PRESENT A 
co~rRr.~RNSIVE REVIEV OF THE ACCIDRIIT "OR EVEN TO PoVALU!TE TRE 
"ATE~IAL THAT HAS BECO"E AVAIlABLF; RATHBR, GIVEN TnE I"TEREST 
IN THY. SUBJECT, THIS ARTICLB WILL "ERELY CALL ATTE"TION TO THP. 
AVAILA 8LE INI'ORIIATIOII. (IN ADDITION, TH! REPORT BT THB AD HOC 
DOSr. ASSESS"!NT GROUP IS SUII"lRIZED IN THE PREVIOUS SECTION OF 
THIS ISSOf OF NUCLEAP SAPETY.) THE DE'EL~P"~NTS RFPORTRD HRRE 
FALL INTO THE FOLLOWING TOPICS: LY.SSONS LEARNBD TASK FOFr~, 
ADVISORY CO"ftITTEE ON REACTOR SAP~GOARDS (ACRS) RP.PORTS OR 
TRrEE "ILE ISLAND, CORGRI!SSIOIAL I~'!!STIGATIONS, "ETROPOLTTAN 
EnIS~N CO"P!!Y IWTERI~ REPORT, NUCLP.AR REGULATORY COftftISSIO" 
(NRC) REPORT ON BABCOCK AHD IIILCO~ (B+I, FEEDIIATER TRllISIf.RTS, 
TP.NNESSBe VALLEY AUTHORITY (TVA) NUCLEAR PROGRAft REVIEI, 
RADI~ACTIVITY SA"PLING, LIABIlITT INSURANCE PA~ftE"TS, AND 
CATCHALL READING ENTITLBD ftISCELL1NBOUS ACTIONS OF NOTE. 

EDnCATIO" AND POBLIC ACCEPTANCE or ~nCLEAR POIER PLANTS 
DF.LCOlr.NlI.:, G. 

InTERNATIONAL ATO"IC EN~RGY AGENCf, VIENNA, AUSTRIA 
EDITOR'S NO,],8 ' - TnE POLLOIIUG ARTICL! WAS ADAPTI!D FROft A TAL' 
BY "R. DELCOIGNE WHICII liAS PRESB"TED AT THE EOROPEAN ROCLEAR 
SOCIP.TY/ARERICAN NII("LBAR SOCIETY (ftNS/lHS) IIITERNATIONlL 
TOPICAL ftBETIB~ ON NUCLElR POWER HBACTOR SAFETY HELD IN 
BROSSELS, BELGIUM, OCT. 16-19, 1918. THOSE FA"ILIAR 11TH THE 
TOPIC WILL FIND MOTHING IIB1l IN THIS ARTICLE, BUT THE DIscnSSION 
OP THIS TOPIC PROII THB EOROPEAN PERSPECTIVB PROYIDES A"PLE 
RVIUENCE UP TRf CO~ftORALITT OF THE PROBLIIII 01 BOTH SIDES OF THB 
ATLANTIC. I'~RTHERRORl, THE ARTICLY. IS IBLL DOCOftENTED NOT ONLT 
VITH TP.ITUAL CITATIONS BUT ALSO BY THE IICLOSIOI OP A 
BIBLIOGRAPHY. THE EVOlOTION or THE ~O-CALLED NUCLEAR DEBATE 
fROft THE LATE 19605 TO THE PRESENT TIRE IS REYIBIBD, AND THE 
CnRR!!IIT ftANIPESTATIONS OF TBE UTINOCLE1R "OYEftI!RT III un 
conNTRIBS AR! DESCRIBED. DESPITE THB ERERGENCE or PRONOCLEAR 
GROUPS AND DISCUSSIONS II "ART COUNTRIBS, THE IUTHOR CONCLUDBS 
THAT pnBLIC EDUCATION IS THE CRUI OP THR PROBL!!ft, AND HE 
OISCUSSES THB ROLE OF THE I.TERIITIONAL lTO~IC BIRRGY AGENCY 
(UBA) III THE NOCLEA R DEBATE. 

RISKS ASSOCIATED 11TH NUCLEAR POIER 
NATIOIIAL ACA DERY OF SCIENCI!S 

IIASHIRG~O~, D.C. 
EDITOR'S NOTB: THE REPORT FROII IUICB THIS lRTICLE IS ADAPTED 
"An ITS ORIGIN II 1915 IN A REQ08ST BY PHILIP HAIDL!R, 
PRESIDENT OF THE NATIOIlAL ACADBIIY or SCIBNCES, TO ITS COftftITTE! 
ON SCIENCE AND PUBLIC POLICY (COSPOP), TO REYIBI THE DRArT or 
THE RBACTOR SlFBTY STUDT (IAS8-1QOO, ILSO KIOIN AS THE 
RAS~OSSER REPORT,. TH! COSPUP IBLCORED THIS CRAIGE AID DBCIDED 
TO UNDERTAKE A SURVEY OF ILL THB TTPES OF RISKS ASSOCIAT!D 11TH 
THE "OCLEAR POIER PROGRI! THROUGH A CRITIC1L RBYIEW OF THR 
LITERATORE. AT THE SA"E TI"E TH! NATIOIlAL RESIIARCH COOICIL lAS 
ORGA~I7ING 1 CO"!ITT!E 01 NUCLEAR AID ALTERIATI'! IIIERGY 
SYSTllftS (CONAES) FOR A BROAD STUDY REQUBSTBD BY TH! BIBRGY 
RESE.\RCH AND DEVELOPftEU ADftIIIISTRATION (BRDA), 1011 THB 
DEl'ARTftEIIT or ENERGY (DOB). IT illS AGB E!D THAT THE LITBRATIIR! 
REVIll PROPOSED BY COSPUP 100LD PROYIDl! IlrORftlTIOII THAT COoLD 
CONTRIBUTE SIGNIrIC1WTLY TO TH~ COWAES STUDY. ACCORDINGLY, THE 
COSPOP STUDY lAS SUPPORTED LARGELY BY FOlDS "ADI nlItlBLB BY 
~RDA AND OOE ~R THE COlAES EFFDRT; lDDITION1L SUPPORT lAS 
PROVIDBD BY THE NlTIOln ACADlftT OF SCIBIICIS. THIS IRTICLE 
CONSISTS PRIftARILT OF TH! "IITRODUCTIO." (SIICTIOIl II AIID 
"OVERALL ASSI!SSftBNT" (SBCTION VIII) or THB "5Uft"IRT AID 
SYNTHESIS CHAPTER" OF TH! COSPOP LIT!!RITURII R!'IEW. TH! 
"SU~~ART AND STftTHESIS CH1PTER" lAS BEtElSID III lPRIL 1979 -
BEPORE COftPLI!TIOII OF TH! FOLL RBPORT - BICIUSI OP TR~ IITE'SIT! 
OF CURREIT IITERBST III THB SUBJECT. 



20-~-2-~11 

20-6-1-6QO 

20--6-~-106 

20-~-5-122 

20-6-6-129 

100 

8UPHO~~ TN BOlLIN~ HEAT TRANSFER III. RIGR QUALITI PORCED CONVECTtON STS.F~S 
B~RGL~5, A. E. 

JOWA STATE UNIVBRSITY, A~ES, IOVA 
T"IS IS TH~ THIPD AND PINAL PART Of A REVIEW OP BUPHOUT DnRING 
nOTLIRr. HP.AT TRANSPER. THE STATUS or BURNOUT IN RIGn-QUALITI 
PORCED-coNVECTlO" STSTE~S IS REVIP.W~D, AND RECENT Or'ELOP~ERTS 
ARP. S~~~ARTZED TN DETAIL. A GBNERAL GUIDE TO TH! CONSIDERABLB 
LITEQATURE IS GI'E~. PARAftETRIC P.PFBCTS AND CORRELATIOMS FnR 
WATRR IN CIRCULAR AND NOICIRCULAR DUCTS ARB PRES!N.ED. oTnp.R 
TOPICS DISCUSSED INCLUDF. TRANSIENTS, STEAft-GPNERATOR 
APPLTr~TIONS, CORRELATTONS FOR OTHER PLUtDS, POULING, AND 
AOGft~H·ATION. 

ASSBSS""INT OP THE FRBQIIENCT OP PAILURB TO SCRA" IN LIGRT VATF.R RBACTORS 
APOSTOLA~IS, G. + ~ArIAN, S. + GARRICK, B. J. 
DJCKTr.q, W. 

nnV~RSI"'" flP ClLIFOaNIA, LOS ANGBLES, CALIF. / PICKlRD, LOVE ARD 
GARRICK, TNC., IRVINE, CALIl. 

BATESIAN "RTHODS APE uspn TO COftSTRUCT A DISTRIBOTION FOR THE 
PROnABILITY OF fAILURE OP THE REACTOP PROTECTION HSTn (RPS) 
PEP D~~AMD H LIGHT-VATER REACTORS. TillS DISTRIBOTION BXPRESSES 
QUANTITATIVELY OOR CORRBftT STATE OF ~"OWLBDG! AS FORRBD BT OOR 
OVN ANALTSIS OF THE RPS, BT THE AVArLABLB STITISTICAL nInEMC!, 
AND liT THE WORK OF TIIB ELECTRIC POVB~ RBSEARCH IRSTITOT. UD 
TnR NUCLEAR RE~nLATOPT CO"~IS5ION SUF' ON ANTICIPATED 
TRA"~I~NTS VITH00T SCRAft. THE DISTRIBUTION CAN BE SnR"A~IZED B! 
T"E POLLOWING VALUES: 5TH PERCBNTIL~: 6 X 10(-61 P~R DE~AND; 
MEDIAN: 2. R I 10 I-51 PER DEMAND; MEAN: 5. ~ X 10(-51 PER np.~u D; 
9~TH P~RCRNTILE: 1.2 I 10(-~1 PER DEMAID. 

SU"MAPT OP THE RBP0RT TO THE PR!SIDENT DT THF INT!ftAG-NCT RB'IE' GROUP ON NOCLEAR WASTE MARAGEMERT 
INTERAGENCY RE'IEW GRODP 

WASHINGTON, D.C. 
ON "AR. 13, 197ft, IN RESPONSE TO THP. PINDINGS or AN INTERNAL 
nEPA'IT~ENT OF ENERGT (1l0l!) TlSK FORCE IIHICH RID REVIBVBD THB 
UNITED STATES NUCLEAR VASTB MANAGEMBRT PROGRAM, PRESIDENT 
C'RTRP ESTABLISIIBD THE INTERAGBNCY REVIBV GROUP (IRGI TO 
fORM"LATE RECOIIMEJDATIORS POR THB BSTABLISHM!.T or AI 
ADIIIHISTRATI'E POLICY WITH RESPBCT Tn LONG-'P8~ ~A'AG!RENT OP 
NUCL!!AR VASTES AND SIIPPORTING PROGRAMS. CRAInD 8T TRB 
SBCR1!T~RT flF BNERGT, THE IRG IS CO~POSED OP' REPRBS~NTATnp.s OP' 
1~ GOVP.RNIIENT BMTITIES., THE NIICLl!AR REGULATORT CON!!ISSIOJ (NRC) 
PARTICTPATED IN THE ACTIYITIBS OP THE IRG AS A NONVOTING 
ftE!!BRR. TaE IRG ATTEIIPTBD TO OBTUN A BROAD RANGE OF UPOTS AHD 
VIEVS PROft ftANT SOURCES, INCLUnI"G CO~GRESS, STATB AND LOCAL 
GOVRRH"ENTS, INDIAN NATIORS, INDUSTRY, TRE SCIENTIFIC AND 
TECHNICAL CO~ftIlRITT, POBLIC INTEREST AND EIIVI801IlBN,.AL 
ORGANIZATTONS, AND THB PUBLIC. IN OCTOBER 1q18 TR! IRG ISSOED A 
DRAP'T PEPORT FOR PUBLIC REVIBV AND CO""B'''. SO~! 3300 COII"BITS 
WERr. R~CEIVF.D AND REVIBVED, AID THEIR PIIAL RBPORT, VRICH WAS 
PUBLISHBD IN ftAP CR 19H, R EPLECTS THEIR COIISI DERATION or TRES E 
COIIMRMTS. TAIS ARTICLB SOIlIlARIZES THI FINAL RRPORT, OSI"G TO 
THE BXTBNT PRACTICAL THE SA"B PaRMA,., WORDING, lND EIIPHASIS. 

NATUPAL AND TBCRIIOLOGICALL! BNRAICED SOORCBS or RADON-222 
TRAVIS, C. C. + VITSON, A. P. 
IICDOWELL-BOTER, L. II. + COTTER, S •. 1. 
RANDOLPH, M. L. + PIELDS, D. B. 

OU RIDGE NATIOUL LABORATORT, OAr; RIOG!, TEU. 
AN ASSESSIIENT OP RADON-222 RBI.EASES ICOPIES/TEARI P80" MA.lOR 
NATURAL AND TECHNOLOGICALLT BNHANCBD SOURCBS IJ TRE ORITll .. 
STATBS IS PRESENTBD. THE RESOLTING !MHALUIOI POPULATION DOSB 
COIIIIITIIENTS TO THE BRONCBIAL EPITHELIOM OP THE LONG (LU"G-RE~I 
ARE ALSO !STIIIATED. TH! CODRSES OP RADOI CONSIDERED ARE NATURAL 
SOIL, F.VAPOTRAMSPIRATIOM, POTABLE IIATER SUPPLIBS, BUILDING 
IIATBRIALS, NATORAL GAS, ORAlID!! IIINIIG AND ~ILLING, COAL AND 
PHOS~HATE !lINING, PHOSPAATE FERTILIZER, LIQDEFIED PETROLBUft 
GAS, GEOTHBRIIAL POWER FACILITIES, COAL-FIRED POVER PLARTS, AID 
GAS AND OIL VELLS. TilE MOST IlIl'ORTAIT NATURAL SOURCR or 
RADOIl-222 IS DECAY 0' R1DIUII-226 IN -HIl SOIL AND ROCKS OP' 'l'RB 
EAFTO'S CRUST. THIS COUPSB RESOLTS IN APPROXI"AT!LT qO PERCEWT 
OP THft TOTAL POPULATION DOSB PROft ALL SOURCES OP RADOW. TRE 
LARGEST TECHIOLOGICALLY ENHANCED COlfRIBOTOR TO POPULITION DOSE 
IS AIRBOR~E RIDOH-222 IN BUILDING INTBRIORS, IHICR IS IlSTI"ATIlD 
TO CONTRIB~E 55 PERCBNT TO TH! TOTAL POPULATIO. eXPOSURE TO 
RADOH-222. EACH OP THE OTHER SOURCES IS llSTUATBD TO COIITIUBUTE 
LESS TnAN 3 PBRCBNT TO TRE TOTAL. 

STRBSS CO~ROSION CRACKING II PIPING OF LIGHT VITER REACTOR PLAITS 
PlPP. CHAcr; STODY G Ronp 

U.S. NDCLEAR REGOLATORT COII"I5SION, VASRIIOTON. D.C. 
EDITOR'S NOTB: TRE PIPE CBACK STUDT GROUP, ESTABLISHED BI THE 
NUCLEAR FEGUL1TORT COft"ISSIOII (NRCI, R!'IEVED INTERGB110LAR 
STRESS-CORROSION CRAC~IMG (IGSCCI OP PIPIIG II BOILING-VATER 
REACTORS (BVaSI AND IN 1915 ISSUED A REPoaT, NURBG-15/061. 
DURING 1978 SOCII CRAC~ING lAS REPORT!D rOR TRB PIRST TI"! IN 
LARGB-DIAIIETER PIPING (GREATER THAN 20 IR.I II A BVR IN THIl 
FEDERAL RBPDBLIC OP GBR!!IR!. TRIS DISCO,!a!, TOGEfHER WITR TOE 
REPORTED QOBSTIONS CONCBRRING THE INTERPRETATION DP ULTRASONIC 
INSPECTIONS, LED TO THB ESTIBLISOIIENT or A RIV PIP! CRACK STUDY 
GRODP BY THB NRC. TH! CHARTER OP THE lEW GROUP VAS EXPANDED TO 
INCLUDB (11 A RE'IE. OP TRB POTBWTIAL FOR STRESS-CORROSION 
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CRAC~InG I~ PRESSORIZED-WATER REACtoRS (PWRS) AS WELL AS IN 
~WRS, (2) AN EH"IHATION OP THE OPERATING B[PBRIE"CE IN FORRIGN 
~F.ACTOPS RELB'ANT TO IGSCC, AND (3) A RESPONSE TO FIV! SPECIPIC 
QUI'SnONS CONCEPNIIIG IGSCC. THIS ARtICLE SU""ARIZES THE 
rTNOINGS 01' THE NRW PIPB CRACK STUDY GROUP; CO"PLJ':TE DBTAILS 
APE PRP.SENTr.O IN THEIR HEPORT, NUR~-0531. 

SU~"ARY 01' T"I-2 LESSONS LBARNED TASK rORC! REPORT 
IInCLEAR SAFETY STAPP 

OA~ RTOGE NATIONAL LABORATORY, OAK RIDGB, TBNR. 
AFTF.l> ITS REVIEW 01' THl' THREB "ILP ISLAIID 2 ACCIDENT, TilE T"I~2 
LESSON~ LBAPNBD TASK FORCB RECO""BHDBD TRAT A NO"BER 01' ACTIORS 
I~ THE APEAS OP DESIGN AND ANALYSIS AND PLUT OPERATIONS BB 
REQnIPEO IN THE SHORT TER" TO PROVI?E SUBSTANTIAL ADDITIONAL 
PPOTECTION POR THB POBLIC HlALTH A"D SAPETY. ALL NlICLEAP POWER 
PLANTS IN OPERATION OR IN VARIOQS SrAGES OP CONSTRUCTION OR 
LICENSING ACTION APE ~FF!cTED TO VARTI~G DEGREES BT THE 
SPEc~prc RECOIIIIENDATIONS. CO""ENTS BY THB AnV~SORr CO~IIITrEe ON 
RPoACTOR SA FfGUARllS CONCERNING THE SHORT-TSRII PF.COIIII!NDATIO~S 
ARE PRESENTED. 

THPR"AI. RP.ACTOP SAP Eft RESEARCH IN SWEDEN 
G~A9LU"D, C. • HELL~TRAND, E. 

STUDSVIK E~ERGITB~NI~ AB, SWEDEN 
swp,nEN BP.NBPITS IN IIANY WAYS PROII TRE REACTOR SAFETY RESEaRCH 
PER"OP~ED IN OTHER COUNTRIES. ITS 0," ACTIVITY COIIPLP.IIENTS THIS 
EFFORT, BUT A CERTAIN fRACTION IS ORIENTED TOWARD SAFETY rSSUES 
THAT ARE INTIIIATPL~ RELATED Tn THE SPECIAL DESIGN OP THE 
A~RA-ATOII BOILINr.-WATER RBACTOR. THROOGH THE AVAILABILITY OP 
TII~ DECOIIIIISSI:lNED "ARVIKEN REACTOq PLART, SIIEDEN HAS BEE II ABLE 
TO PLA T A LP.ADI NG ROLE 1ft INTEGRAL CONTAINBERT EIPBRIIIBIITS 11TH 
IIITERUTIO NA L PA RTIC IPATION. JOUT EPPORTS WITH OTHER COllRTRI ES 
~RE NOW DEVOTED TO DEPINING NEW LAR.B-SCALE EIPEBI~E"TS TO BE 
PP.PPO~~ED III THE OllIQIIE IIAHHEN I'~CILITY. THE LARGEST PORTIOII 
OF TilE SAPF.TY RE~EARCH PROGRAII IN SWBDEN IS PERFOR~BD BY 
STUDSVIK E"~RGITEKNIK AB, BllT VARIOUS UNIVBRSITIES, CONSULTANT 
PIPII~, AND RBSEARCH INSTITUTBS ARE ALSO INVOLVBD. IN ADDITIOR, 
A smlSTANTIAL AIIOUN'!' OF WORK IS DOME Bt THE RBACTOR VEIIDOR 
ASEA-~TOII BUT I~ NOT INCLUDBD IN THIS ARTICLE. THB OVBRALL 
AIINun BlIDGET IS AT PRESENT BEf1lEE~ 57 AND SH IIILLlON, WITH 
THRE!! GOVERNIIENTAL AIfTHORITIES AS THE UIN FIRUCING BODHS. 

STRIfCTUqAL "ECHARICS IN REACTOR 'l'BCHNOLOGY 
COTTRF.LL, 11. B. 

OAK RIDGr. NATIONAL LABORATORY, OAK RI IIGE, TEIN. 
IN A BRIEF ARTICLE ON A BIG CONPERBIICE - rHE FIFTH 
INT.ERN~TIONAL CONFER~NCB ON STROCTURAL IIECRAIIICS IN RElCTOP 
TECHNOLOGY (SIIIRT-5) - THE SCOPE AND CONTEMTS OP THAT 
CONF~RENCE ARE IDENTIFIED, AND SELECTED HIGHLIGHTS ABB 
PRESENTBD. O'ER 1QOO PERSORS lTTENDsn THE WEEK-LOIIG !lEETING, 
WHICH VAS HPLD III BBRLU, AUG. 1}-11, 1919. O'ER 700 PIPl!RS 
WEPE PRESENTBD IN OVER 100 TIlCHNICAL SESSIONS NOT COUHTINr. 10 
SATI'LI.TTB 2-DAY SESSJONS THAT WBRE RELD BOTH BEFORE AID IPTER 
TRP. CO~I'ERENCE ITSELP. FBW TECHNICAL DETAILS ARE PRESEIITED Ilf 
THIS BRIEl' REVIEW, BUT THE PLENARY rAL~S ARE SUIIIIARIZBD AND THE 
CONTRIBnTIONS OP DR. THOBIS A. JAEGER, GEIIERAL CHAIR"AN OP THIS 
AND ~LL PREVIOUS SIIIRT CONFERENCES, ARB LlllDED. 

IN-PILE TESTS AT H RLSRllnB OF LIIR FUEL ROD BEU VIOR DURING THE HBATOP P8 ASE OF A L'CI 
KARB, B. H. 

FEDERAL RE~U8LIC OP GERIIANT 
IN OHDER TO IB'ESTIGATE THB IIPLUEKCB OF A RUCLEAR EII'IRONIIEIT 
ON TH~ IIECHARISIIS OF FUEL-POD FAILORE, IR-PILE TBSTS 
SIIIULATING THE RElTUP PRASB OP A LOSS-OP-COOLAIIT ACCIDElfT IN A 
PRESSIIRI7ED-IIATER REACTOR ARE BEING CONDOCTED 11TH IRRADIATftD 
AND UNTRRADT ATEO SHOBT-LBNGTH SINGLE RODS IN THE FR2 RBAC'I'OR AT 
KEPNPOPSCHUNGSZENTRU!I KARLSROHE (KARLSRUHE KUCLE1R RESEARCH 
CENTRR), FEDERAL REPUBLIC OP GERNA"Y, IIITHIN THE PROJBCT 
NUCLEAR SAFETY. 11TH HEARLY 70 PERCENT 01' TH! SCHEDULBD TBSTS 
COIIPLf.TED, NO SUCH INFLUENCBS HA'E BEBI POOIID. TH! IN-PILE 
BURST AND DBFOR!lATION DATA AR! II GOOD AGRBF.IIBNT 11TH RESllLTS 
PRO II IIONIIUCLBAR TBSTS IIITH BL!CTJICALLY HEATED FOEL-ROD 
SIIIULATORS. THE PRENOIIEION OF PELLBf DISIIITBGRATION, IHICH HAS 
BEEI OBSBRVED III ILL TBSTS 11TH PREfIOOSLY IRRADIATED RODS, 
REEDS FURTHER INVESTIGATION. 

TECHNICAL ASS!SSIIE~T OF DISTURBAIC! ANALYSIS SYSTBIIS 
LONG, A. D. 

ELECTRIC PonR RESEARCH INSTITUTE, PALO lLTO, curr. 
IN DECEIIBER 1978, THE l!LECTRIC POIER RESBlRCH I1STITOTE 
SPONSORBD AN INTERNATIOBlL SPECIALISTS 1I0RKSHOP ON DISTURBANCB 
ANALYSIS SYSTEIIS. SINCB TB! THREE IIIL! ISLARD IReID!NT, THE 
ELECTRIC-POWBR INDUSTRY HAS BBBB BfALUTIBG TH! OSE OF THIS TYPE 
OF SYSTBII AS A IIEANS TO IIIPRO'E rHZ OPERATOR-PROCESS IBTERFACE 
DURING BORIIAL AND ABIIORIIAL SODBS OF KUCLEA! PLANT OPERATION. 
THB PUTlCTIONlL RBQUIRE"UrS, JUSTIFICATION, TBCRNICAL 
DBSCRIPTIONS, ABD OPBRA'I'IOI EIPBRIBICB 1IITH SllCH SYSTBRS ABE 
SOllftARIZBD 01 THB BASIS OP THE 'OR~SHOP PRBSB.TATIONS. 
llNRESOLVBD PROBLEIIS 1RB IDE.TIFIED AIID OIGOIBG RBSE1RCH AID 
DEVELOPII!IIT ACTI'ITIBS I. TH! U.ITBD STATBS 1.0 BOROP! IRE 
BRIBFLY REVIBIED. 
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AGING .~CnNI~nRS A~D QnALIPIBD Lrp! POR SAF~'T SYSTE" COftPONENTS 
WRAVER, W. W. 

POW~P r,F.N~RATIOH GPO"~, LTNCHBORG, VA. 
PRES~N·LY, THE QUALTPIED LIPE OBJBCTIVE 'OR CLASS If SAFrTT 
~TSTP." CO'~ONENTS IN "UCLEAR POWBR PLANTS IS SO"ElnAT OP A 
S""JIlrTIYE PNGTHF.ERTNr. JODr."ENT. IHBN THE DESIR811 QUUIl'I~D 
LIFE IS ASCPRTAINP,Il, TH~RE ARE OTH~R CROICES THAT ~UST BE ~AD! 
(wnrcn ftlf IlE INfLUEftCED BT THE DESIRED QUALIFTBD LIPB) snCR AS 
SP.Ll'CTING THB Ar.IHG PROCEDURE TO USB TN TAB QnALIfICATIon 
PAor .. ss. AnOINr. CO'PIE~ITY TO THE SITUATION 
TS TH .. PACT TnAT THFRE ARE SORE LIftI"'IO"S 
IU Ar.T~r. TECHNIQOES AT THR PRESENT TI~L THIS 
APTICL· PPESENTS (1) A DISC"SSIn~ Of THE LIftITATIONS IN A3ING 
ppor .. nnRPS, (2) THE GRN~RAL PHILOSOPHY OP QIIALIFICUION, A~O 
(J) A PROPOSED ftp.TnOD fOB SPECIFTIN~ A DESURD QOALTFI!D LI~E, 
"HICU "S8S A PRPDABILISTIC APPROACH. Tn! PRODABILI~TIC APPROACH 
PROPO~P.D IN ITE~ J CAN BE APPLIBD TO NATURAL AnING PROGRA~, ARn 
EVFNTlIALLt TO ACCELEPATP.D AGUG ONC~ THP. PR!SBftT TECHNICAl. 
OTHIC"LTTES ARP. OYHRCO"P.. 

FIPE UA~A"DS A~D CONSEQUENCES Of ~IPES IN NUCLEAR POW"R PLAIITS 
TALREPT, .J. ~. 

NA·InNAL LO~S CONrpOL SFAYICS CORPORATION, LONG GROYE, ILL. 
TnIS ArTICLE BRIErLY nESCRIBES TH~ PIRE HAZARns IN NOCLP.AP 
POWRR "tANTS, Til! DOTENTIA L ft"el.EAR-SA fBTY-R P.LATED A NO l'rONO~IC 
CON~~QIIFNCES THIT CAN BE CAUSED BY PIRES II N!lnEA~ POIEP 
PlANTS, ANn TnE US~ Of A PIRE PROTECTION PROGRAft TO pqEfr.WT 
ONACCEPTAB LP. CON SBQU ENCES rRO" OCCORRING. 

EHPCTS o~ I.O~ LEYEL RADIATION - A CRITICAL REVI'l1 
APCHER, V. E. 

PUBLIC HPALTU SlAVIC', SALT LAKE CITY, UTAH 
BOTH MEr.ATIVE AND POSITI'E REPORT~ ON THP. EPPZCTS ON ~AW OP 
LOW-OO~E A~D PRrTRACTED RADIATION ~[POSURES ARE REVIEWED. SOCH 
F.PPFrTS ARP. OASP-RVAHtE ONLY IN LARGE POPULATIONS BY 
E"InE"IOI.OGICAL TECHNIQOP.S. ALTHOnGH ~OT COMCLUSIYII, THEPE IS 
CONSTDP.RABLE EVID~"CE TO SOPPORT THE HYPOTHESIS THAT BACKGRODND 
~ADIA~ION AnD APTIFICIAL RADIATION IN CO"PABABLB POSES PROBABLY 
IIAVP. nET~CTABLE El'P'lCTS ON nAN. CERTAINLY THIS IS THE PRODENT 
conCLuSIon TO RY AC1I. THIS nEAHS T1I" N"CLEAP POWER SHOOLD ~E 
ASSESSED O~ THE BASTS OF RIS~ 'IS. REKEPIT. Tnp. SAft! TYPE Of 
ASSPSS~ENT SHOOLD BR APPLIED TO NO~N~CLEAR P~IER SOORCES. 

SOftE onSPRVATIONAL ~ASES POR !STInATI.G THE ONCOGENIC EPFECTS OF IORI?ING RADI'TIO" 
TOTTER, J. P. 

OAr RTIlGE ASSOCIATED UNIVERSITIES, OAK RTDGP., TEllft. 
DATA RITRACTBD p~O" SEVERAL STODIES OK AonAR SOBJECTS IHO 
RECEIVRD PARTI'L- OP WHOLE-BODY EXPOSORBS TO IOJIZIJG RAIlIATIO" 
ARE DR".SENTED. THE OSE OF THESE DATA TO BSTlftAT! THP erPECTED 
ftOPT~LTTY PRO" WHOLE-BODY IRBADIATION IS OISCUSSEn. TRB 
INTPRPRETATIONS OF TilE QES1ILTS PRO~ RETAOSPl'C'I'TYE CASB-CONTROL 
STODIP.S, AS EIEftPLIrIBD BY TAE OIFORO SUR'EI or CHTLDHOOD 
CANCBRS, ARE CRITICAI.LI REVIBIED. IT IS 1'00I'O THAT THE OlPORD 
DATA OP 1912 DO HOT SUPPORT CONVENTIONAL DOS E-RESPONSE 
RPLATIONS ANY BETTER THAR DO RANDon RlJftBERS WITH SIftILIR RA~G!S 
AND ~EANS. ALSO DISCUSSED IS A nETHOD rOR A"ALTtI"r. THE RESOLTS 
Of' W~OL~-BODY RADIATION STODIRS, IHICH RELAT!S THE NnnB!R Of 
ryEnHS PRO" CANrBR TC TROSB PRon ALI. OTH!I CAOSES EXCLO'lUr. 
ACCIDE'TS. 

PIFTA INT~RNATIONlL StftPOSIon ON THE PAC~AGI.G AND TRANSPORTATIO. or RADIOACTTfE nArERIALS 
ALLEI/, fl. C., JR. rBIlT, D. C. • POP!, R. B. 

SANDIA LA~ORATnRlp.s, ALBUQOERQOE, NV,V "r.[ICO 
THIS AqTICLE IS A BRIBP REVIEW OF THE PIFTH INT!RNATIOBAL 
SYftPOSTU" on THE PAC~AGIRG AND TRANSPORTATION or RADIOACTI'E 
nATERIns HELD AT LAS YFoGAS, NEV., "AT 7-12, 1970. TRIS 
SYftPOSIUft WAS S PONSO~ED OY SANDIA LA BORnORI BS DND ER THE 
AnSPICES OP TAE DEPART"!"' OP EHRRGY. RIGHLIGHTIRG TRE "BETING 
VERf: PAPERS ON REGULATIONS, LEGAL ISSOES, LOGISTICS A"D 
PLANNING, RTSK ASSESSnr.NT, AND VARIons TECRNOLOGY- AND 
SYSTR"S-RELATED TOPICS. IT IS APPARRNT THAT, AL'I'HOOGH 
TRANSPORTATION OF RADIOACTIVE nATERIALS RAS BEC!T'ED "OCR 
ATTENTION IN TRP. PAST, EVE. NORE ATTBN'I'ION WILL BP. REQUIRED 1ft 
TIlE pnTORE OR TRANSPORTATION nAY BRCOftR A LIftI'URG fACTOR III 
THE ~OCLEAR POWER OPTION. AREAS REQllIUla SPECHL ATTnTION 
INCLI1DE (1) THE CONTINUED EVALUATION AND UPDATING Of 
RRG1ILATIONS AND THE COORDINATIOR or TRIS EF'08T ON AN 
IliTERNATIONAL LEVEL; (2) THE Dse OF RISK ANALYSIS NOT ORtf TO 
ESTABLISH, "ODIPI, OR V!RIn REGULATIOllS BR' ALSO TO LUll 
CRP.DENCB TO THE REGIILATIONS III THE PUBLIC 'lEA; U) THB 
DEVELOP"BNT OP T!eH NCLOGY TO PRon DE COST- Z'PECTIY BAND ftOR! 
EASILY USED PACKAGING AND TRANSPORTATION STST!~S; (4) THE 
r.XPARSIOH or EP'ORT TO PROYIDE ACCORATR INPORftATION TO 
LRGISLATIVB AND m'HER ROLE-"AKING B:lDI!S AND TO THE POBLIC TO 
AID IN "AKING RATIONAL DBCISIONS RBLATI'E TO TRARSPORTATION; 
(5) TR'! EVALUATION Of LARGE-SClLE INTEUUIOUJ. TRANSFER OP 
SPENT ~OBL; AftD (6) THE COn"IT"ENT TO, lND PABRICATION OP, THB 
LAPGE PL!RTS Of SHIPPIRG SIST!"S THAT MILL SOOft BP. REQOIRftD TO 
TRANSPORT THE GROIING QOANTITIES OP SPZIT POEL, ROCL!I! lAST!, 
AND OTlIER RADIOICTI'I! nATBBI1LS. 
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T~."r.A~InijAl COOr p PA~IO" IN NUCl~AP S~I'ETT AND lIC~N9r~G r~ -HI' PPA"RWOP~ 0" rur JRCD ~UCLPAP P~ERGT 
At; r~C"y 
n~YA'lHlf' -.. + OLIVEr, P. + OLIVI~P .. J. P. 
~TAnn', -. n. + STErI!I'N~,". 

n~G~~ISA'TO •• ~R PCONO~IC CO-OPERATI'N AND DEVELOP"'N-, PApr~, 

FRANCE 
"'HIS AnTIClE OPSCRIBF5 THE IN'l'r~NATrONAl :OOP~RA'I'rV~ PPOGRA" IN 
~UC'l~A' SAP~TY AND lICENSING THAT IS CARR[~D onT TN TUR 
"PA'R~nR~ OF TH" PIlCLEAR PNPRGY AG~~CT (NEA) OF TH· 
onnANTZATION POP ECONO"TC COorPRATTJN AND nEVELop"rNT (prc") 
ANn IS nIPp.CTED RT "'UE NEA CO"~T'!'T~E ON THE SAFETY OF N!lCl~AR 
1'ISTHtATIO"S (rSNI). ITS PRINrrrAL ORJRCTIVES APr (1) ~O 

TNcr~A~E TUP PUND OF ~NOWlEDGE IN ~PY ARRAS 0' ~AP~TY RESEAPCH 
T"POnnn INTPRNATIONAl coorrRA-ION AND UENcr AnOADp· TH~ 
T~C'HnTrAL nATA OASE AVAILABLE -0 R~lUlATOPY Aij·HORITIES AND (2) 
TI' ~"I'IG AllO"T AN T.TP.PNATIONAL CO.SEHS~S ON I'POP~ANT SAF~TY 
T~sn~s. 1MB CSNI AlSC PROVIDES A FOqn~ POP TilE ~TC!lAHGE OF 
T~FI'~~ATIO~ A~D nO!PIFNCE B!':TVP.EN LrCBNsn~ AOTHonITI!S III THE 
orCD rnn~TRTES. TilE PROGRA" IS MADE UP OP GP.NERAL ErCHAlIGP'~ or 
I".PP"ATION AND on"~ATIONAL COOP"P~TIO~. TH" ARTICLE GIn~ 
r.H~PI. ns 01' BOTH A~PECT~ OF THr. rRO~PA", IlESC~TRT~r, THE 
n~,JFC'I'TV"'S AND TnE ~IHFRFNT vopnN~ "ETHOIlS Ospn. IT GOES ON 
TO POINT OUT TUR Hr.ED POR ENHANCED INTRRNATTONAl COOPERATION IN 
SAFE~T P"Sp.ARcn ANn C'UTLINf'S Tllr. DIPr.CTIONS THIS snOUlD TA~E. 

DFVP'I.OP~F.NT A"n A~SES~'PNT OP THE TRANSIENT BEA..,.OR A!IAlYSrS rl'DE ( TRA(' ) 
vrnrr., .J. C. • pr YOR, P. J. 

lOS ~L~'OS SCIENTIFIC lAnOPATOPT, lOS AlA~OS, MI!W "R~ICO 
TIIF "'PArISIENT PEACTnR ANALTSIS CODE (TPAC) IS AN A"VANC!D 
R!ST-~STI"ATr. CO"pnTFR PROGRA" FOR THR SAFBTY ANALYSIS I'F 
LIGnT-WATER pEACTOrs. TnR TRAC-P1A PROVIDES THIS A 'IA lYSI~ 
CAP.QJlITY FOP "RRSSURT71ID-WATER RRleTORS. THE ADV'HCED 
vrA-qR~S OP TRAC'-P1A INClOD~ NO"HO~lGENEOUS, NO"E0~ILIBRrO', 

"10 'OlTTDT~P.N~TONAL HYDRODYNA"ICS WITH nOW-RP'GI~E-DEPI!NO~"T 
CONSTI"'II"'I VE PEL ATIO NS; QITE~CH-FRo~r TRAC~IHG CAN BI LITY FOP 
BOTF nOTTO~ FlOOIl AND I'ALr.UG FIL'S; CONSISTENT TREAT"ENT OF 
P.N~I~I! ACCInENT SE~OFNCES I~Cl~DI~~ THE GEN~PATION or I~ITrAL 
ST~Any- STA "'r CON DITI eNS; 'NO ~ODnl. U DESIGN THAT ALLOWS 
~pnp~S~~TATION "P A WIllE VARIPTI OF P.1PERI"EN'I'Al 
CO"I'IG"RATIONS, RANGING 'RO~ SING!.E CO"PONENTS TO "OlTIlonp 
SY~TP"~. TIfE THAC-PH HAS BEEN TESTED AGAINST AN INITIAL S~T OF 
SEPARA'l'E- AND INTEGRAL-EPPv,cTS EIPERaENTS. PORTHEP ASSESS"ENT 
OF ~'fP. CODE THF.OIIGIf PPBTEST AND POSTTE~T PREOICTTONS OF OTHPR 
EYPF~I'P.llTS IS TN PRC'GRESS. THE OVERALL RP.SOL-S OP THES! 
TESTTNr. AND ASS~SS"~NT ACTTVITIES IqE ENCOURAGING. 

CO~'ON 'O~P./CO'ftON CAUSE PAILORE - A .~VII!V 
IfAG~M, Poe II. 

OAr PIDGr NATIONAL LABOPATORY, OA~ RID3E, TE~N. 

CO"NON-HOOE/CO""ON-CAnSp. (C"/CC) FAILORE AND ITS PREYENTIO~ HAS 
BEEN A S8.IOUS CONCERN IN THE NUCLEAR SAPETT CO"NITNITT DnRING 
TIIP PAST FPW TRARS. SINCE REDUNDANCY VAS PIRST USP.~ IN AN 
A-TI!'PT TO ACHIF.VE HIGH RELIABILITY IN SYSTP"S, THE C"ICC 
'AILqp~ PHENO"!NON HAS BEEN IMUERENT IN STSTE" DESIGNS. THI! 
CONC"ERN IS THAT HIG"-.~LIA8ILITY SYSTEHS ABF SOBJrCT TO 
CO"PRO~rSE BY Hn"AH ERROR AND ER'IRON~EMTAl FACTORS. POTENTIAL 
C"ICC ·AllURES ARP. Tn! PESUlT OP ADDING COftPLEIITT TO SYSTR~ 
Qf.SIGN'-. THf.Y ARE THE PRODUCT or A SUPERSAPE PRILO~OPHY. THIS 
APTICL~ RP.VIEWS THE C"/CC PAILUR~ P~E~O~ENOR. CLASSES OF C"/CC 
FAILUR~S ARE CO"PIL~D, AND THE DEFENSES AGAINST SUCH FAILURES 
AND THEIR WfAlfNESSES ARE SURVEYED. SO"E REGITLATORT 
CONSID~RATIONS, OPERATING EXPERIENCES, UD RELIABILITY ANALYSIS 
"ETHODOLOGT ARE TOITC"E" UPON. 

A REVIEW OF SOLID RADIOACTIVE IASTE PRACTICES IN LIGfIT VATP.B COOllll NUCLEAR RE'CTOP POIER PLAHfS 
KIBBET, ~. H. + <lOD~~E, H. W. + CO~PERE, E. L. 

OAf( FTDGE NATIONAL LABORATORY, OU RIO'lE, TERN. 
TUIS A~TIClE BXA"INES RECENT TRENDS IR BOUTINE SOLID RADVASTB 
GENf~ATION AT lIGHT-VAT!P-COOLl':D ftOCLBAR RBACTOR rOWER PLANTS. 
TAP. SOORCES OF THBSE RADVASTI!S, ESPECIALLT THOSE ARISIRG FPON 
PPOCESS STRE'" CLEANUP, AND THE "ETHODS USED TO TR~AT THE~ 
BEFORE SHIP"ENT O'F SITE rOB BURIAL IIRB DESCRIBED. THROIIGH 1977 
~ESPP'CTIVE CU"UUTIVI! PPESSUPIZED-VATER REACTOl! (PVR) AND 
BOILINn-VATBR REACTOR (BIR) THERNAl OUTPUTS IBRE 1.8 X 10(Q) 
AND 1.2 X 10 (9) ftVII (T). CORRESPOROUG CONULATIY! SOLID RADIAST! 
VOlU"P.S SHIPPED WEPE ABOOT 5.6 I 10(Q) ARD 7.7 I 1Q(q) H(3) 
OR 3.1 X 10(-5) AND 6. q X 10 (-5) H (3) '"V H (T). THE CORTAINED 
pADIOICTIVITT AVP.RAG!D 1.0 UD 1.6 C1/"O) OR 3.2 ~ 10(-5) ARD 
1.0 X 10(-Q) CI/"VH(T) FOR PIRS IND BIBS, RESPECTIfELT. THE 
PVRS "AilE lARGER, BITT ABOUT FOUR TI~BS PBIBR, S8IP"8"TS TPAN 
DIn TRE BWRS. 

EARTHQUA~E VIBRATORY GROUND NOTIOR INTE"SITY ATTENUATION 
TO"NG, G. A. 

AGIIA8IA N ASSOCI ATES, El SEGUR DO, CALI r. 
TillS APTICLE REVIEWS I!APTRQUUE HBRATORT GROOND-"OTION 
INTFNSTTY-DISTANCE-ATTBftOATION RELATIONSHIPS ARD DEPICTS THE 
RVOL~TION AND LIftITATIONS OF CURRENTLT USED PROCEDUR!S POR 
PREDICTING THE R ATE or ATTENUATIO" OF INTBIS1TT or VIBRATORY 
GpOD~D "OTIOI WITH RESPECT TO DISTANCE PRO" TH! EARTHQUA~r. 
SOURCr.. TWO GBN~RAl PROCBDUR!S ARE CORSIDERED: ON! PROCEDURE 
RELATES PP,U HORIZOITAL GROOIfD ACCELERATION, EARTRQUUE 
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~AGNtT"P!, AND PISTANCE; THE OTH~R R~LATES !PICENTRAL "ODTPIED 
oF-PCALL! INTENSITY (.~T), 1)IsTA~C~, AND ATT'PUAT~n "~I. A 
CONV ERSTON RP.U"'IOIISIlIP BETWEEN MI A~D PEH 1I0RTZONTAL GPOUND 
ACCELEPATT ONs IS USED WITH THE LATTER. OSING THE PROCED"R !~, 

c o nCLUSION S AP F. DPAWN R~GARDING THE ~!LATIVf VALlnTTY OP 
VARTons GROUND-"OTION ATTENUATION ~P.L1TIONsHIPS IN VAPIOOs 
~CIL~. 

(In 'Ll'''' ASSIlRAIiCE A!'PLIED TO P.NVIFO~"EnAL RADIOLOGICAL SORVEIl.LAIiCE 
OAKfS, '1'. v •• SHAN~, ~. E •• BI. DRIDGE, J. S. 

OA·' rIDGP IlATIONAL LARO RATOPY, OAK RIOGr., TENN. 
'l'PF POLLOWING P.LE"EN·S OF A QnALITY-ASSURANCE (OA) PROGRA" AS 
APPLIPD Tn PNYlrON~ E NTAL RADIOLOGICAL SORVEILLANC~ ACTIVIT'PS 
AFr PP ~ SP.N 'I'E P: (1) A PHILOSOPHICAL A~1l CONCPPTOAL PRA"EWOP~ POR 
Q~, VI~H ~ DETAILED AS S ESS~ENT OF THE SOURCES OF IJ~CERTAnTr III 
A MO~I~QqI~~ PP OGR'"; (2) TilE FEQnI.~~ENTS POR THE PORftnLA~ION 
OP r."NP,RAL AND TP.CHNICAL PROCEDIIRE~ OP QUALITY conpOL; (3) Til! 
~.vI~O.~"~TAL QA ~CTIVITIPS I~PLE"ENT.D AT OA~ RIO G! NATIONAL 
I. Anr~A"'nqy (ORNI); (q) DETAILS ON RECORD KE"PI'G, I\ATA 
p' rOUC'I'TON AND CO"PTL ATIOII, AUDITTNr., ANALYTTCAL PROCBDurES, AND 
DATA IIITER"OEfATION ALONG VITH PRAcrrCAL OBSPPVATTO~S PPO" TRE 
OPNL PRor.RA~; ~ND (5) THE ROLE ftANAGEIIENT IIUST PLAT TO ENSIIRI'! A 
S ~CC~SSP~L PROGFA". THE QA PRINCIPLES DEVELOPED IIEPE "AY ALSO 
q E ~PPLIEI\ TO NONRAD IOLOGICAL SORVEILLANCE PROGRAft S. 

TIITR n ST"POSrll" ON TRAINING OF NOCLEAR FlCrLITY PERSOIINEL 
!1 \ lI{:;IN, A. .. !II. 

TNpn, ~TLANTA, GE OPGIA 
THI S ARTICLP REVIEWS THE THIRn SY~PJSIUft ON TPAI NING OP ~UCLEAR 
P ACILI~T PERSONNEL HELD APR. 29-"AY 2, 1919, IN GATLINBORG, 
T~ 'N. THE ST"PO S IO', SPONSORED BT OAK RIDGE NATIONAL LADOPATORY 
A~D THP, A~ F.RICAN NnC LEAR SOCI~TT, ATTRACTED 2~0 PEOPL~ 

R·PR~SoNTIIiG NUCLEA P IITILITloS, REACTOR UD EQnIP" "~T V~"OOPS, 
U"IV1R~ITT"S, NOCL EAR FOEL CYCLE FACILITIBS, 
ArCHIT P.CT-FNGI~rFRs ANn CONSTRUCTORS, TRAINING CONSULTANTS , A~D 
~ OV r. RN~FHT LABonATORIE~ AND REGULATO RS. PAPBPS IIER l! PRESEN""!!! 
ON A WTDF YAPI .. TY n~ P~PsO'NEL TPAINING TOPICS INCLnDING 
COFRENT ISSUES TN TPAIHIIIG PHILOSOPHIES AND APPROACHBS, THP. 
STAT's OF TPAI NING PROGPA"S, AND REC ~NT D!VELOPftENT~ IN 
P,PtlCATTONAL TECHNOLOGY AND TRAINfNr. HARDWARE. ~HP. PAPRR~ 

"PES RN'I'ED REFLECTED Til' GROVING INT8RlIST U THE TRAINING OP 
SIIPPOR'" PERSONNEL, THE USE OF TRAT"HG "EDtA IN AD!!ITION '!'O 
CLls SPOO" LFCTUPBs, AND THE OsE OP SI"OLATORS. 

PRP OR~ OP TIIF PRESTDBNT'S CO""ISSION ON THE ACCIDRNT AT THREl "ILE ISLAND 
NOCL~A~ ~AFrTT STAPP 

OAK RID'lE NATIONAl. LABORATORY, OA~ RI DGE, TB~N. 
P. OITOP's 'OTE: THE rEPORT OF THE PRESIDENT'S CO""ISSION ON TH! 
A CCI~RNT AT THRPE "ILE ISLAND, WHICH VAS RELEASED IN THE 
LATTR" PART OF OCTOBER 1979, IS StlBTITt!D THB NEED FOR CHANG!!: 
TnE LBGACY OF T"I. THE TABLE OP CONTENTS OF THE PEPORT IS AS 
FOLLOWS: PREFACE, OV ERVIEW, CO""ISSION FINDINGS, COftftIS5ION 
q P.CO'"~NDATIONS, ACCOUNT OF THE ACCIDENT, APPP.NDICES: EXErOTIVB 
OROER, CO~"lsSION OPERATIONS AND "ETRODDLOGT, CO""ISSIONRRS' 
I1IOGRA"HIES, STAFP LIST, AND GLOSsART. TilE PREFACE AND THE 
COftllIS~ION RECO"ftENDATIOIS ARE REPRIITED HERE IN TREIR 
ENTIRRTY. 

SRV ENTII NRC WATER REACTOR SAFETY RESEARCR INrORftATIO~ ftEETUG 
COTTRELL, V. B. 

OA~ RIDGE NATIONAL LADORATORY, OU RIDGE, TN. 
"'nIS ARTICLE SII"ftAPIZES THE SEnHTH UTER-R!ACTOR SAFETY 
RESF.ARCH TNPORnATION ftBETING, SPONsORBD BY TnE NUCLBAR 
RBGnLATORY COftftJSSION DIVISION OF REACTOR SAFETY RE~BARCH AND 
II ELD AT THE NATIONAL BOPEAU 01' STANDARDS, GAITH!!RSB!JRG, "D., 
NOV. ~-9, 1979. PRRSENTBD IT THIS IIUTING VBRB 163 PAPERS IN 
THE J'OLLOWING EIGRT PESEARCH PROGRA~ ARBAS: (1) LIlSS-Or-FLOID 
Tl'sT, (2) SBPARATB-EFFECTS TBSTS AND AULYSIS, (3) ANALYSIS 
DEVF.LOPftENT, (q) METALLORGY AND "ATERIALS, (5) rOEL BBHAVIOR 
RESEARcn, (6) REACTOR OPBRATIONAL SHRTT, (7) SIFBGnARDS, pnEL 
CYCLB, AND BNfIRON"ENT1L RESEARCH, AWD (8) ELECTRIC POVER 
RESEARCH INSTITOTE (~PRI) REACTOR SArETT RESEARCH, THB LArTER 
TWO REsnRCH PROGRA"S BEING OOTSIDE rRE DlnSIO~ OF REACTOR 
SURT! PES ElBCR. IN ADDITIOII, THE nBRTING BEGH VITH A PLENARY 
SESSION ENCOMPASSING TH! LATEST TRRE! "ILE ISLAID 2 PINDINGS 
AND IHCLIIDEO NINE WOR~SHOPS OM SELECTED TOPICS UO 22 nUTED 
FOPEIGN PAPERS OR RELATED VOR~. 

RECENT DRVELOP"!!NrS IN THE ONDERSTANDING or BMBRGBTIC "OLTEN pnEL-COOL1NT IRT!RlCTIOIlS 
CnONENTlERG, A. W. 

ENGINEERING SCIBNCF AND ANALYSIS, IDAHO FALLS, IDAHO 
SOftE Of THE ftORE RECEIIT THEORIES RELITUG TO BftIlRGETIC "OLTEN 
FORL-CnOLA IT INTERACTIONS FOR NUCLEAR R!ACTOR SAFETY ASSESSMENT 
ARE CRITICALLY REVIEVED liD ASSBSSED IN THIS ARTICLE. 
SPP.CIJ'ICALLY, rHE sPONTANEOOS NOCLEATION-PRESSORE SOPPRESSION 
AND THER"AL DBTOllATIOJ CONCEPTS ARE REfIEUBD. IN ADDITION, A 
DIscnSSION or TRE I"PORTANCE OF RAPID, FINE-SCALE PRAG"ENrITION 
01' HOT ftOLTEN FUEL UPON CONTACT VITR LIOOID COOLAIIT AND ENftRGY 
CONSIDERATIONS POR INT!RNIIING OF SOCH rRlGHE.TED rOEL AIID 
COOLAlIT ARE PBBSBftTBD. 
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SE~ISCALE PRO~RA" 50"~APY - A REVIEW O~ MOD-1 RESULTS 
HAIISOII, '1. J. + LAR50~, T. K. 

~G AnD G IDAHO, INC., InlHO FALLS, IDAHO 
TFlr OJ\.n:CTHBS rF THE SEMI SCALE PRO'lRA" ARE ARIEPLY DEFINeD, 
AND ACCO"PLISH"'"TS DURI"G THF "00-1 PORTION OF THE PBOGRA~ ARE 
SU'"ARTZEO. sr~NrFICANT RESULTS FRO~ SEVERAL SEBIES OF 
EXPERI~ENTS AR~ PRESPNTED INCLUDING: (I) RESULTS FRO" TESTS 
nES1GNr.D TO AID IN PLANNING AND EVALUATING FUTraE TESTS (LOFT), 
(2) IlInSTIGATIONS OP BLOW DOWN AIID OP BBPLOOD 
"'IIFP~AI.-nT DR AnLI es , (3) INVESTIGATION OF UT~GRAL 
BLOV1)OWN-RP.PLOOD BEIIAVIOB, (q) DBTBR"INATION OF TRE POTEIITIAL 
BENEl'ITS OF ALTERNATF P"ERGENCY COOLING CONCEPTS, AIID (5) 
EVALUATION OF TH" INFLUENCE OF STEA"-GENERATOR TOBE RUPTORES ON 
I~~EGRAL BLOVDOWN-RFFLnOD qESPO~SP. 

H1I,A'/ FACTORS ENGINEERING ENHARCE~ERT JF NUCLEAR POVER PLANT CORTROL rOOKS 
S~ftTNAl\A, J. L. + PACK, R. W. + SEIDENSTEIN, S. 
EC~EPT, S. K. 

LOCKIIEE~ ~ISSILES AND srACE CORPAN!, IIC., SUNNYVALE, CALIf. / 
EL~CTPIC "OWER arSP,ARCH HSTITOTI'!, PALO ALTO, CALIF. 

"""AN FACTORS ENGINEERrNG IS AN INTERDISCIPLIRAIY SPECIALTY 
COHC"!R~EO WITH I NnnPNCIRG THE DI'!SI~R OF EQOIPftEHT, SYST~MS, 
FACILITIEf., AND OPERATIONAL ENVIROH"EITS TO PROKOTE SAFr., 
RPFICI~RT, ARD RELIABLE OP~RATOR PERFORKANCE. A HO"AN FACTORS 
RP.VIEW OF FIVE REPRRSENTATIVE NOCLEAR POWER-PLANT CONTROL ROOKS 
PpPORT~n IN THP. NOVE~BEP-DECFftBER 1917 ISSOE Of NUCLEAR SAPETY 
RPVPALED THAT OPERATIONAL CONTROL ROO~S DE'lATE IN ftANY 
SIGNIFICANT VAI5 FRO~ HUKAN FACTORS PRINCIPLES OF DESIG~. THE 
PRESRNT ARTICLE DEALS VITH ftBTHonS POR OPGRADIRG OPERATIORAL 
("0IiTR01. ROOftS TO IftPROVE THE RAN-ftACHUE IRTERPACE. TIO LFVELS 
OF R~HANCE"ERf AilE CONSIDERED: P) A YlRIETY 01' snllFACE CRUGES 
THAT COOLD BE EFFECTED WIT HOOT IMTBRROPTING POIIER GENBRATIOR 
AND (2) ftODIPICATIONS THAT ARE POSSIBLE DORUG SCR1'!DOLEO 
EXTI'!NDP.D OUTAGRS. nOTH LEVELS OF ENHARCBftBRT WOOLD RESOLT IN 
snBSTA~TIAL IMPPOVEftENTS, BOT IT IS I~PORTART TO STATE THA~ 
NEIT"F.~ APPROACH IIUL FOLLY OPTBIZE THE CORTROL DOARDS PRO" 
TH~ Hn'AN PACToas STANDPOINT. IDEALLY, HOMAI PACTORS "BTHODS 
SIIOOLD BE APPLIED TRROUGHOUT THE DBSIGR PROCESS - FROM CORCEPT 
DEVELOP"~NT TO SYSTE" I~PLEMENTATIO" - RATH~R TRAN O~ A BACKPIT 
BASIS. 

DECO"KISSIONING Of NOCLEAR FACILITIES 
KOORE, E. B., JR. 

PACIFIC NORTHWEST LABORATORY, RICHLAND, IA 
EDITOR'S NOT!: THR FOLLOIING ARTICLB IS BICERPTBD PRO" B. B. 
"OOP~ , JR., PA~ILITATION OF DRCOft~ISSIONrNG LIGHT WATBR 
REACTORS, NRC REPORT RUREG/CR-0569, PACIPIC nORTHILEST 
LABORATORIES, DECBKBER 197~. AN EARLIBR ARTICL! H YOLo 20, NO. 
1, OP NOCLEAR SAPETY SURBARIZED TBE RESOL!S OP AR ATOKIC 
I"DOST~IAL PORO" STODY OJ THIS SUBJBCT. 

TIIER"AL ~COLOGT RESEARCH AT THE SAVARnAH RI'ER PLAIT - A REVI!V 
GTBBONS, J. V. + SHARITZ, R. B. 
8RIS8I' , I. L., JR. 

SAVANNAH RIVER IICOLOGY LlBOBlTORY, un~, S.C. 
THE O.~. Df-PUTHERT OF EJERGY'S SAYANUH RHER PLANT (SRP) WEAR 
Ar~f.N, S.C., PRO'IDES A URIQOE SITUATTOW POR STODfING TH! 
ENVIRO~ftENTAL EFFECTS AND PHENOMENA ASSOCIATED 11TH 
HIGH-TBKPERATDRE EFFLOBNTS PROM NOCLEl! PRODOCTIOI RUCTORS. 
PLETHORA OF THERMAL SIT01TI09S CAN BE POOND AT TBE SITB, 
INCLIJDUG RESERVOIRS AND STREA"S IIITH SORPlC! TEKPERlTORES 
ABOVE 60C, MODERATELY VAR"ED SWAMPS AND LA~ES, lQDATIC AREAS 
THAT HAVE RECEIVED HOT VATER CORTIROALL! FOR 25 YR, AIID KAJOR 
POST-THERMAL-BRCOVERY ARB1S OF DIPFERING AGES. THIS ARTICLE 
DISCOSSES NOKEROUS THERRAL STUDIES CORDOCTED AT TRE SRP II TH! 
PAST D!CAP! BY P.COLOGISTS, ESPECIALLY THOS! ASSOCIATED 11TH THB 
ONIVERSITY or GRORGIA ' S SAUNHAH RlYER ECOLOGY LABORATORY 
(SREL). TRE RESEARCH OR THE FLORA UD PAOIl OP THE REGION HAS 
REVEALED BOTH EXPECTBD AND ONEXPECTED PROPERTIES OP THE 
BIOLOGICAL CRARACTERISTICS OP IWDlnDD1LS, POPOLATIONS, AID 
CO"KONITIES. TRP STODIES HA'E DBALT 11TH A NORRER or SOBJECTS, 
INCLnDIRG ~ET1BOLIS", THERNAL TOLERANCE, GENETICS, DISPERSAL, 
SPECIBS DIYERSITY, PHODOCTI'ITY, GROWTR AND DE'!LOPR!NT, ARD 
TH~ SYNERGISTIC BFFECTS OF TENPERA10RB A"D OTRE! FORKS OF 
ENVIRONMENTAL STRESS. 

INVENTORY ( 1962-1978 ) AWD PROJECTIONS ( TO 2000 ) OF SRALLOV LUD BJRIlL Of RADIOACTIVE WASTES AT 
COK"ERCIAL SITES - AN UPDAT! 

HOLCOKB, V. F. 
U.S. EHVIRONKENTAL PROTECTION AGENCr, ilSRIRGTOB, D.C. 

Tn! n. S. ERUR09RENTAL PROTECTION AGEIICY (BPA) RAS 10R~!D 11TH 
THE SIX STATBS HAVING CDRMEICIlL SHALLO. LARD BORIAL FACILITIES 
POR OTHER-TRAN-HIGR-LEVEL BlDIOACTIf! USTES TO PROHDE 
INVENTORIES OF THB TYPES AID Q01RTITIBS OP VASTES BORIED AT 
THESE SITES. COMPILATIONS AND IIITBRPRBT1TIORS OP TH! 
INVENTORIES IRE PRESEITED III TABLES lKD PIGORES. THE EPA HAS 
PROPOSED AN EQOATION TO BSTIRATB THE 'OLOftE Of lAST! GERERATBD 
FROK TH! TOTAL FOEL CYCLB IS A PONcrIOR OP IRST1LLED GENf.RATIIG 
CAPACITY. NOW-FOEL-CYCLB IASTES 181 lLSO BSTIKATBD. THREE OP 
THE SIX COftRERCIAL BURIAL SITE·S HUE CLOSED. BIIC10SE OP TRE 
RECENT PROJECTIORS OF POIBR-GEURUUG CAPACITY ARD 
IASTE-GERBRATIOI lATE AW D TBE PROPOSED BORIAL LIRITATIORS, THB 
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PP(l.HC"TFO C"""LATIV~ VOLII"F (IF WASTE r:ENEPUEO nIOICATF.S THAT 
TI ' I' nnrIAL CAPA CITY 'AY DE INADY.QUATE 8Y THY. "IIl-IQ80S. 

TH" p(lnOVIN n E~OPT 0" THPFE "IL" ISLAND 2 
E~ ! Ton ' S ~OTF.: THF. LA ST OF SEVBRAL ~AJDR INQUIPIRS IN·O TH~ ~AR. 

2", 1979, ArcrOENT AT IINIT 2 OF TH~ TAP~E "ILF. ISLAND NnCL~AP 
PLANT " AS THP. SPP,cTA L INQUIRY SPONSJ~~D BY THE NIJCLFAR 
RPGULA TOPY CO""ISSI OH (NRC) BUT CONonCTEO BY THE LA" FIn" OF 
POGOVI~, ST PPN AND HflG E, PPO" WHICH THE REPORT DRRIVES ITS 
NA"E. THF. PPPOR T , RRI.P.ASED IN LATP. JANIJAny 1980, IS P.NTI~L~D 
VOLU'E I , TIIPFP "It" ISLAND : A RP.PORT TO THE CO""TSSION"PS AND 
TI' T~r PUDLTC. T HRRE IS ftO REPORT NII~BP.R, BUT THR VOLII"" IS 
AVAILADLE FPO" NRC ~Nn NTIS. 

Arr s nrVI r. w OF NR C PRGIILATORY ACTIVITIES 
FDI~or ' S ~OTE: A PfCP.NT RFPORT PRP.PARED Bf THE AnvIsoqy CO""ITTEE 

ON PEACTOP SAPpr,nAPO S (ACR S) PEVIFWS THE LtCERSING PROCPSS PRO" 
TH E Acns P~PSP"CTIvr OP "ANY Y~ARS or OBSBRVATION ~ND 
E YA"!lIATIO ~. TIIP ACPS BElIEVRS THAT CHA~GES ApI' nRr,PMTLT 
» PRn~n IN 50"E AREAS AND THAT ·HR RBPORT IILL ~! II~LPFIIL ·0 
TIIOS~ P, U"IMING TH R ."r.ULATORY PR3C~SS BY nISCIJSSI>IG HOW I'" 
WOR~ S , WII ER E I · IS WPAK, AND THE OPPORTUNITIES POR I"PROVE'FNT. 
"'fi E ~"~O.T , ENTI TLED A REVIP.W OF' NRC REGijLATORY PROCESSES A~D 

FUIIC" TTONS (NOP Er.-06Q2, .HNlIARf 19~OI, IS lVAILABLE PRO" NRC AND 
'ITI S. 

fPPI "nrT."AP SAFETf AN D AIIALYSI~ RESpARCH PROGRA" 
LOEWENST~IN, W. O. • ADA"ANTIADES, A. r:. 

EL " rTPIe PON ER RE SfARCII INSTITUT!, PALO ALTO, CALIP. 
Til E ~O"'IVATrONS , OAJPCTIVES, STRUCTURE, ARD CnPRENT STATOS OP 
TilE ELF-CTRTC POW ER RESEARCH INSTITlJrE (EPRI) ROCLRAR SAFETY 
Aun ANALYSIS RE S p.ARell PROr:PI" ARE "RESENTBD. BY OSUG 
r.S TABLTSHp.n EXPERI'~NTAL AND ANALYTI CAL TECHNIQOES AND 
nF.VF.LOPIN~ NEW ONES, THE PROGRA" AI,S AT PROVIDING A BBTTER 
IINDERSTANDIMG DP PH ENO"ENA AND BEHAVIOR IN NUCLEII' POWEP 
PLAUTS. TH IS BNH ANCEn CAPABILITY FOR I,"OERSHNDUt; AND 
PP EDICTION LEAD S ROT ONLY TO A QUANTIFICATION OF TilE ~HGIN OF 
SAPETY RUT 'LSO TO "Af~ OF I"PROVING THE AVAILABILTTY, 
PRODijCTIVITT, AND H"NCP. TAE ECONO"ICS OF NOCLEAR PLANTS. TAP 
ACTIVI TTES 01' rllp. I'ROGRA", WHI c n SPAN ~ANt SCIEIITIFIC 
nIsrI"T.INE S, AP- INT PGPATFD TNTO PR'GRA~ UD snBPROGRA" AREAS: 
LOS ~-OP-COI)L ANT AC"C! DENTS AND E"ERGENCY COR P.-COOJ.I RG SYSTE~S; 
LIGHT-HArP.P-REACTOR (LWR) SfSTE" BEHAVIOR; STRUCTURAL 
INTEGRITY; PROBAEILISTIC ANALT~rs AIID APPLICATION ; REACTOR 
PER FOP'ANC E; ST PA" GENERATOP TECHNOLOGY; LIQOID-"P.TAL FAST 
BPEEDEP RBACTOR; ANry ADVANCED SYSTP.,S. "AJOR RECBNT 
AcrO'PLt~H"PNTS AND CURRBNT E"PHASIS ARB PRESBNTBD. 

CON TROL OP SP RNDING ON NUClEAR SAfBTY 
SIDDALL, E. 

ATO~IC EN ~RGT OF CANADA LI"ITRD, ONTARIO, CAIADA 
NIICL!A~ SAFETY IS REVIBWBD IN RBLATION TO SHETY III THE 
CO~"~N ITT AS A WHOL P. A ~ETHOD IS PROPOSED WHICH POINTS TO AR 
OPTT~n, EXPENDITUR E ON NUCLEAR SAFErT "BASORES AS OPPOSED TO 
THP. PR-SFftT OPEN-ENDED SITUATION. AT THIS OPT"U" POIIIT THE 
COST OP SAVING PXTRA LIVES IN THE NUCLEAR FIELIl IS EQUAL TO 
TII P. COST OJ' SAVING e XTRA LIVES TN OrRBR ACTHITIBS IN TH! 
C(l,"ijKITY. THE """00 REQOIRES TAAT THE PRESEIIT LEnL OF 
SAF ETY BE r STI"ATED, AND TAIS IS DORE BY RELATING THE WORK OF 
PAs~nSSEN, FAR" ER AND BEATTIE, ANn rHE RECEKT GER"AN STUny TO 
·HP. ACTIJAL RECORD OF ACCIDENTS. TAE AIIALYSIS IROICITBS THAT 
PPES~"T PXPENDITOP ES ON PBACTOR SAPETY ARB FAR III EXCESS OF 
"' ll r OPTJ"n". AN EY~N "OR! STRIKING CONCLUSION IS REICHED IIRER 
TII P POSSIBLE EFPECT OF THE WEALTH GENERATBD BY THE NOCLEAR 
INDUSTRY ON THE GENP.RAL SAPETY or THE COftllOIITY IS CONSIDERED. 
THE APPLICATION OF TilE THE"E TO THE PICKBRUr. NUCLEAR 
GENERATING STATION IS DE'ELOP!D. 

REsnLTS OP TilE FIRST ,ocr.p.AR POWERED LOSS 01' COOLAIIT RIPERI"UTS IN THE J.OPT p~CILIrr 
l.rACH, L. P. • "CPHERSON, G. D. 

EG AND G I DAHO, INC., IDAHO PALLS, IDAHO I 0.5. NOCLEAR REGULATORY 
CO'"ISS IO~ , WASHIN GTON , D.C. 

PI'SIILTS PRO" THPEE LeSS-OF-COOLANT EXP!RI"EftTS IN THE 
LOS s -oP-PLnID rEST FACILITY IIITH THE "DCLEAR CORF. AT SELECTElI 
POVER LBVELS ARE DESCHIBED . E"PHISIS fS PLACED ON THE 
TIIE~~AL-HYDRIULIC REHAVIOR WHICH LP.D TO AN UIIEXPE:T!D 
RFWP'I'TtNG, OR EARLT COOLIftG, OP THB POEL RODS PRIOR TO "'HE 
ACTI"N or TilE e, ERGENCY CORE-COOLING SfST!". PHENO"EIIA 
I"PORTANT TO THE OBSERVED BEHAVIOR ARB DESCRIBED. 

ANTICIPA'I'ED TRANSIRMTS WITHOOT SCRA" 
LP.LLOOCRP., r:. S. 

ELECTRIC POWER RESEARCH INSTITOTE , PALO ALTO, CALIP. 
THIS ARTICLE DISCUSSES IN VARIOOS DBGRBES or DPoPTH THE 
POB!.ICATIONS VlSH-1270 (REP. 1) , VASH-IQOO (REF. 2), AIID 
NUREG-OQ60 (REP. )), 'liD HAS AS ITS PORPOSE A DESCRIPTIO. or 
THE TECHNICAL WORK OOMB BY ELBCTRIC POIER RES BARCH INSTITOT! 
(EPPI) PERSONNEL AND ITS CORTRACTORS ON THE SUBJF.CT OF 
ANTICIPATED TRAftSIENTS WIT HOOT SCRAft ( ATNS ) . IT DE"ORSTRITES 
THE CLOSE RELATION BETWEEN THE PROBABILITY OF SCRA~ I'AILURE 
nERI,!n PRO" HISTORICAL SCRA" DITA ARD TH1T DERIVED FRO" THE 
USE OF CO" PONENT DATA I N I ftODBL OP I SYST!ft (THB SO-CALLED 



2 I -u - )- ', q 0 

2 I -Q- 5-4 86 

21-U- 5-u 95 

21-5-1-~C) 

107 

S 'N.Q "~ I S ~p 7HnD ), SUCH AS WAS DON E IN WASII - 1UOO. THE IN""'P ~ T 
rOH~~n V ATT~ . Of TII~S F ~OnF.1S IS n! , ONSTRATEll BT SlIoWINr. TH~· 
· H" Y nn r o TCT S T n~r p T CANTLY "OP F. EV8ijTS THAN HAVE IR PAC· 
Orr" ~Rp. n AND THlT "lI CII ~ODFLS STTLL P"EDTCT SC~A" PAll.URE 
P P~P_RILIT rp s [ n v PNounH Tn 'AKE AT~S AN INSIG-I"rCANT 
C(, N T~TnI/TO R ·0 _rerOENT RI~L 

·Hr CP~Aij - K!Y rArTOP IN NUCLEAP SAf F.fT 
H\Gr.H, r.. w. 

nA ~ RID," UTTONAL 1,A Do nTORT, OAr ~ID"'E, TENN. 
ON DEC. 2- 1, l Q'Q, - HE INSTITHTE DP ~LECTRICAL AND rLEC~RO Nrcs 
"~'r;r~n ~ ~ s , INC. (I " ·~), THY NI'CL"A. R ~ G~LATORT CO""ISSIOft, AHD 
TI' P. O~oOKH AV f,N N A'fIO NAL LARORATORY SPON~ O R EO AN 
I"- f PDlsc!n!.I ~ Ar., I ~EPNATIONAL WO~~SH'J' TITLF.D "1979 lEE" 
STANn_ PO· VORK SH OP ON HilftAN PACTORS AND NlICLF.AP SAFETT" A
HP" L~ BrA ClI, s .c. ~ Hf OB.1FCTJVP. ('IF '"np, WORKSHOP WAS TO 
~!'~ABLISH "'IIE ~A SIS FOR DEVnOPING ~O"ND TP.CIIHICAL STANDA~DS 

I " TqI ~ AP~A. AS SI1CII, THE WOP~SH~" TRF.ATF.O VAPTOOS APPROACIIES 
·0 H""_N ACT ION~ EVALUATION, PRRPOR'EO A COHS·RUCTIVE CPI'!'TonE 
Of ~IIP STATf OP THE ART Of R""AN '~ROR A~ALYSIS, ANO 
rr~~TOE~ED TECHNIQ"P. S POR ESTIftATI~l nn"AN PAILU~E PATES. ~H~ 
'""F.OTITE nY-NEfTT fPC" THIS PIRST-or-A- ~IND WflP~SHOP WILL BE 
'"II~ P'1~LIS HED PPOCP. ROINGS, A " ~ S S AGP' '1'0 THE TNI'USTRT. 

A "EVTEW OF PAPA~E T PR S DESCRIBING TERRESTRIAL FOOD CHAIN TRAN SPORT OP !.EAO-210 ANn PADIU"- 226 
'CD"WELL-~OY~F, L. ". + WATSON, A. P. 
TRAVIS, C. C. 

o Ar RTDGF NATIONAL LABOPATORY, OU PrDr. E, TR"N. 
B ECA'1S~ OF Til E "'EC nNOLOGICAL P.NH_HC'~RNT AftD p.Nn~ON~EN'!'Ar, 

orp SISTENC E OF NATflRALLY OCCURRING (2101 PB IND [22'" FA, 
f OnD-CIIAIN TRANS POPT Of THFSE NUCLIDES IS I"POPTUT TO TH ~ 
.VALfIA'l'ION OF "AN' S POTRIITJAL INTr,PNAL RADU':'ION rrpOSORE. 
PARA"E TE RS OESC PIBt Nr. THIS TRANSPOR! ARE DET ER"INED IN ·"15 
Ar TIcr," FOP USP. 1M CflpnPNTLY AVAILAnLE EQUILIBPI"~ "ODELS 
TIIPI'UGII W~ ICH PO TEN~JAL 01 ETART EX POSURP.S "A Y BE rVALUATED. 
P t E~RNT- S Pf,CIFIC LI~FRATORE DESCRIBING SOIL-PLANT AND 
PLANT-ANIftAL BF.LATIONSHIPS IS PEVIEWED AND INTrnPRETED IN 
TER" S nF DP.RIVIijG COijCF~TPATION PAcrORS AND TRANSF"P 
CI'E F~IrrEIiTS FOP (2101 pa AND (2261 Rio ALSO PROVID!" ARE 
~rW P IGHTED ~EAH S AND ASSOCIATED RA~GES fOR TRYSE PARA"ETF.RS, 
WHICH REPR ESENT AVE RAGES OP DATA COLLECTED OVER A VARIETY OF 
EIIVIPO""EHTAL C ~ HDIT IOPS, SOIL TTPES, ANn CHE"ICAL FOR"S OP 
LP.AO AND RADIO~. A CC"PARISON OF "EAN VALUES DETEP"INED 1ft 
"'I!I~ P F. VI~ W WIrl! VALn~s FOP TH E SA'E PARAftRTERS THAT ARE 
PP.C O"" ENDEn IN THE N"CLEAR REGULATORT CO""ISSION'r " ARCII 1976 
DPAF~ OF PEGULATORY GOlDE 1.109 INnICATES T/fA" THY. LATT"P 
ESTI"ATES POR (210)PD AND (2261RA ~IT ROT BE APPROPRIATE r OR 
GE~pPIC ExrOSOR E ASSPSS"ENTS. 
TrE PPEDICTIVE CAPABILITIES Of THE AVERAGE vALnES ARE TESTED 
A G AI~ST "EASUPED DIF~ART CONC ENTRATIO"S OF (210)PB AHD 
(226)PA. PREDICTED VALUES DIFPERED BY NO "ORE THAN Aft ORDER OF 

"AGNITnDE PPO" OBS IlRVEO VALOES. REASONS rOR DISCREPANCIES 
BE"'IIEP.N pn EDIcr ED A'ln "HSURED VALUES AR~ nTscnSSEn. ALTHonGH 
SI TE-SPECIPIC DATA APE DESIRABLE IN ASSESSING POOD-CHAIN 
TPANSPORT, THP.S E AV~RAG~ VALnp.s "AT AE OSEPUL IN PRFLIftINAoT 
ASSESS"P.NTS WilEN SI"'E-SPECIPIC INFOR~ATION IS NOT AVAILARLR. 

CHRO'ATTlD COOLING 'l'OVF.R DRIPT AND THY. TERRESTRIAL P.NV~RONftENT - A REVIEW 
TITLOR, F. r.. 

OAr RIDGl! NATIONAL LADnnATORY, OAK RID3E, T~NN. 
NUftEROnS INVESTTGATIONS HAVr. BEEN CONDUCTBD AT DEPARTftENT OF 
ENEPGT (DOEI PAC"ILITIES IN PADUCAH, n., AND OAIt RInGE, TPHN., 
TO DETER"IN E THE ENVIRONftENTAL EPP~CTS Of COOLIIG TOWBR DRIrT 
A~n TIIP. EFFECTS Of A SPBCIFIC DRIFT TOUCANT 
(HF.XAVALENT CHROBIU~) ON BIOLOGICAL STSTERS. THE R~SULTS OP 
THESE INVF. STIGATIO~S PROVIDED THE PIRST QUANTITaTIVE EVIDF.~CE 
01' TilE TRA NSPORT OP CHROBIUft IN COOLING TOVER DRIFT TO 
VEGETATION IN THY. SURPOUftDING AREA, ILLUSTRATED THAT "OST Of 
THE DRIPT (~REATP.R THAN 75 PERCENT) PELL VITHIN DOE 
PPOPERTI"P.S (1 K~ DOWNRIND), AftD 
PROVIDED F.VIDEHCE FOR POTENTIAL ADVERSE BIOLOGICAL EPPBCTS 
IN PLANTS. ADDITIONAL STUDIES INVESTIGATED THE TRANSPER OF 
DRIPT CONSTITUBNTS ALONG PooD CHAINS AND THE HORI7.0NTAL UD 
VERTICAL "OVEftFNT 01' DRIPT CHEftICALS 1ft COILS BT ftOISTURE 
PLOW. P.IPERIftENTS SI"ULATING DRIPT PRO'IDED ESTIftATES OF 
I'RAC"'I"NAL INTEPCEPTION ANn RETENTIOft TI~!S or DRIFT ON PLAftTS 
WITH nTVERSE FOLIAGE (GRASSES, PINE, BROADLEAP PLANTS). THIS 
PEVIEW PFOVIDES CONDENSED SUftRARIES OF SE'ERAL ECOLOGICAL 
STUDIP~; ALTHOIIGH THE STUDIES UP. SITE SPECIFIC, TilE RESOLTS 
HAVE GENERIC APPLICATIOft IN ftONITORIHG DESIGft SAftPLE 
COLl,E,Tlo" IND ASSESS"E"T OF DRIFT EFFECTS IT OTHPP SITPS. 

NUCLEAR SAPETT ACTIVITIES OP THE CBC 
VI~C~, R. + GABOLD!, J. 

CO"ftISSION or THE F.UROPEAN CO"ft"ftITIES, BELGIUft 
TnE CO~ftISSIOR ~F TnE EUROPlAN CO'"UUTII'!S [CEC) HAS ENGAGED 1ft 
VARIOUS ACTIVIT! ES IN THB AR!AS or nCLEAR 5 APETY AHD HY.UTH 
PROT~C~ION IN OPDER TO PROftOTY. ANn COORDlftATE RBSEARCH AftD TO 
ENHAHCP. HAR~ONI7ATION 01' REGULATIOIS AftD TECHNOLOGICAL SAFETY 
PRACTICES, ROLES, AND STUDARDS 1ft rnE ftEftBP!P STATES. A BROAD 
SUR'~Y OF THESE AC~I'ITIES, ftAIftLY OftDE'TA~!" VITHIN THE 
pnA"p.WORK OF THE CEC JOINT RESEARCH CENtF.R AftD OP SPftCIALIZED 
WORII'IftG GROUPS, IS GIfEft IN TillS ARrICLB. 
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PA~TAT-O~ ArCIDENT5 - A CONFERENCE PEVIRi 
Si\C;A~, J~ .. A .. + pnT . 5. A. 

P1."CTRJ(· I'ow~r RESEARCH I~STITUTF, PHO ALTO, CALII'. I OU RIOGE 
ASSOCI'\~Rn "NIVPPSI'"I~5, OU PIDGE, T8MN. 

SINr.e 1Q40, 98 5EP~RATE ACCI!)ENTS IN VRICH PERSOH5 HAVE 9fr.N 
r'lJ"Pp'~ 9Y ACCIDENTAl. pXPosnPf TO I~NIZING RADIATION HAV~ DEElI 
~~CO"nF,lI WOPL"W r DE. AMONG THESE WEqE 14 CRIT ICALITY ACCJQI'.~TS 
WITH ~ PATALITIFS , NCN~ OF WHICH OCCURRED ArTp." lQ65. SIRCP 
1nfi~, -~r MAJORITY 01' ACCIDENTS HAVE REP.N C_USED or EXPOSURE TO 
srCH PAnIATION nEVICps AS ~ACHINES on SOURCES, SOMETIftES 
"POnnCrN~ LOCALIZEn POPNS WITH NO rATALITIES [4R ACCIDRNTS), 
nff'r ~O~P.TJ~ES pPODnCr~~ TOTAL-DroOY IRRAOIATION nRsnLTING 1'1 9 
PATALTTTPS [20 ~CCIDENTS). THIS ~XPERI~NCP, INCLUOING D~TAILS 
OF MEDICAL ~ANAGEMENT, WAS REVIEW~O AT A COHPRFElICE CONVEN~O BY 
-n~ "AOrArrnN ~.ER~ENCT ASSISTANCF CRHTER/TRAINI"G SITE, A UNIT 
or Tnf ,pnrCAL AND "PALT" SCIE~CES DIVISION OPERATED FOR -np 
~. S. nRPAPT~ENT OF FNERGY BY OAK RIDGP. ASSOCIATEO 
"nTV~p~ITT~S, TO ADn'ESS TilE TOPIC, "THE ftEOICAL OASIS pon 
"AnlArIoH ACCIOR"T nR~PAR~ONESS." TH~ CONFER~NCE, WHICH PAS 
n~L'1 Oil OCT. 19-20, lQ1Q, TN OU RtDGE , TENN. IS P.~VIBWED IN 
TillS A"'"Ir.L~. 

SO~~ 155""5 IN THF SEI~'IC DESIGN OP NUCLEAR POWER PLANT FACILITIE" 
H\D.lIA>', A. II •• IWAN, II. D. 

o~r"TEL POWfR CORPORATTON, NORWALK, CALIP. I CALIFORNIA INSTITUTB 
0" "'2CnNOJ.OGY, PASADF.nA, CALIF. 

TnIS PAPrR 5UftHARI7,ES THE ftA.l0R ISSUES DISCUSSED AT AN 
I'I-~RN A'"IO N1 L PA NEL rp PXP ERTS Dnp ING THE MST-SURT 
[STROC-URAL ~PCHANICS IN R~ACTOR TECHNOLOGY) SEfttNAR ON EXTREftB 
LOAO n~SIG' OF .nCLPAP POWPR-PLANT FACILITI~S, WHICH VAS nELD 
~H RERl. IN, Arm. 20-21, 1979. TlfE P.MPHASIS or Till! DELIBERATIONS 
WAS ON TIIP. STATR OF milE APT OF 5EIS~IC-RESPONS! nLC'nLATIONS TO 
"REDTC- '!'II~ EXPRCTP,n P!RPOP~ANCE Of STRUCTIJRP:S ANO EQUIP~E~T 
DURIIIG EARTHQUAKES. FOUR SEPARATP. PANI!I,S DISCOSSEO ISSOES ON 
(1) SOIL-STPflCTURE INTERACTION ANn 5TRUCTORAL RESPONSE, (2) 
~ODELING, MATER I US, AND BOUNDARY CONDITIONS, (3) nAftPING IN 
STnnC'""RES AN" EQIIIPMP.NT, ANO (4) FRAGILrrr LEVF.LS OF 
~QnTDMp'IIT. THP INT~PNATIONAL CHARACTER nr THE SEMINAR WAS 
PARTTcnURLY HrLPFIJL IN TifE CROSS-POLLINATION OF IDEAS 
IlRGAqDING TilE ISSUES AND TilE STEPS REQOIRED TO P.NHANCE THP. 
CAOSE OF SAPETY OP NQCLEAR PLANTS. 

AS~·SS'!NT OF LI~HT WAT-R RBACTOR FnEL DAftAGE DURING A REACTIVITY INITIATED AC:IDE~r 
"'CDOHALO, P. E •• SEt!'P!!RT, S. L • 
• ~RmJ~;'OIl, Z. R.. MCCARDELL, R. K •• OWEN, D. B. 
F~'("D', 5. K. 

~G AND G TDAHO, INC., InAHO PALLS, IDAHO 
TUIS ADTICLP. PPESEIITS AN ASSESSftE~T OF DAUGE TO 
LTGIIT-WA'"P'R-PRACTOR FURL DURING A REACTIVITY-INITIATED ACCIDI!NT 
ANn CO"ftFNTS ON THP, ADP.QUACY OF THE PRESE~T NOCLP:AR REGULATORY 
COMMTSSION DESIGN REQnIREMENTS. RESULTS FROft EARL! E~PERI~E"TS 
IN THE SPPCIAL POWEP EXCURSION RRACTOR TEST (SPERT) ARE 
PPVIP,WP.O AND COMPARED VITH RP.SOLT5 FROM RECENT COftPnTER 
S!MULATIONS AND POVEfl BURST PACILITY T".STS. A PROGRESSION O~ 
rUEL-ROD AND CLADDING DAftAGE FVENTS IS PRESENTED. 
HIGn-~TRATN-RATE DRFORftATION OF RELATI'ELI COOL IRRADIATI'.D 
CLADDING RARLY IN THF TRANSIP.NT CAN RESULT IN PRACTORE AT A 
RADIAL AVERAGE PEA~ I'UEL ENTHALPY or ABOOT 1QO CAL/G 00(2). 
VOLn,r EXPANSIJN O~ PREVIOUSLY IRRADIATED PUEL OR ~ELTIRG CAR 
CAUS!! OEPORKATION AND ROPTnR! OF THE CLADDING AND COOLANT 
CIIAN~PT. SLOCnGE AT HIGHER PEAK ENTHALPIES. VSRR CUDDING 
TR~P~RATURES REACHED VALUES NEAR TH~ ftELTING POINT, 'ARIATIONS 
IN COOUNT CONDITIONS AROUND AND ALONG THE ROD CAnSE THICKRNIRG 
'NO TIIINNT NG OF THE CLADDING. THE REGIONS OF CLADDUG VALL 
TIIINNI~G ARP S~!lSF.Q"ENTLY OXIDIZED TO BRITTLE OnG~N-STABILIZED 
ALPHA ZIRCALOY AND ZIRCONIO" DIOIIDE UD FRACTURE DIIRIRG 
onE"CHING WHEN THE RAOIAL AVERAGE PEAK fuBL ENTHALPY IS 250 
CU/G 110 (2) OR A BOV E. THI! MODI! 01' ROD PAILOR E IS STRONGLY 
AFfECTED BY PRrVIOUS IR"ADIATIOR AND P&A~ FUEL ENTnALPY. 

SUqVEY OF CONTROL ROOM DE~TGN PRACTICES WITH RESPECT TO RO"AN ~ACTORS ENGINEERING 
S~MINARA, J. L. • PARSONS, S. O. 

LOCKIIERO MISSILES AND SPACE COftPANY, IRC., SONNYVALE, CALIF. 
KnftA~ PACTOPS F~GINEEnING IS AN INTRRDISCIPLINARJ SPECIALTY 
CONCERNED WTTH INFLUENCING THE DESIGN OF EQOIPftENr SYSTI!~S, 
FACILITIRS, AND OPERATIONAL RNVIRONftENTS TO PROROTE SAP!, 
EFFICIRNT, AND RRLIABLE OPERATOR PERFORftARCE. THIS EftPHASIS HAS 
BRE~ APPLIEO TO ftOST ftILI~ARY AND SPACE SJSTBftS IK THE PAS! 30 
YR. A REVIEW OF PIVE ""CLEAR POWER-PLART COKTROL 800115, 
RFPO~TED IN THE ROVEMBER-DECEftBER 1977 ISSOE or NOCLEAR SAPETY, 
R~VP.ALED THAT ROftAR PACTORS PRINCIPLBS or DESIGR HAVB GEIII!RALLY 
HOT BERN INCORPORATED IN PRESENT-GENERATION CONTROL ROOMS. TRIS 
APTICLE SUKMARIZBS THE FIRDIRGS OF A SOR'EY or 20 CONTROL-B01RD 
OESIGN~RS FFOII A ftIX OF RDCLEAR STEAII-SUPPLY SYS!EK AND 
ARC"ITECT-ENGINEERING FIRftS. THE I"fBR'IEIS 11TH THI!SE 
DESIG"~RS PROBED DESIGN ftl!THODS cnRRERTLY USED IR DEVELOPING 
CONTROL ROOftS. PROM TRESB DATA IT WAS CO'CLUD!O TKAT THERR IS 
C~PRENTLT NO CONSIST!IIT, PORIIAL, UNIFORft CORCERN I'OR THE HUM'R 
FACTORS ASPECTS OF CONTROL-ROOM DESIGI 01 THE PART 01' THE 
DESIGR ORGANIZATIONS, THE OTILITIES, OR TRE NUCLEAR REGOLATORY 
CO~ftISSION. ALTHOUGH ALL THE PARTIES III'OL'ED ARE CONCERRf.D 
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WITH II~~AN rAC".,.n~s ISS"ES, TilTS PESrO~~IBILrTY IS ~OT pnC~SED, 
AND RU~AN PACTOFS "YArDSTIC~S," OR DE~IG~ STAIIDA~Or" SPEC!qTC 
TO POW~R PtAHTS HAV E ~OT BErN 'VOLV~D ANO APPLIED I~ TH~ 

DfVr.l.0P"PNT AND VErIFICATTON Of CONTROL-ROO~ DESIGNS FRO~ TilE 
STA~DPOINT OF TilE ~All-.ACHINE INTE~PACE. 

rnT'ARY CONTATNftEN~ LEAKAGE INTEGRITY - AVAILABILTTY ~IID REVTEW OF FAILURE ETPEPIPI/CE 
W~InSTp.IH, - .. B. 

Aft~nICA~ NIICLEAR !~SUREP9, FARftINGTON, CONN. 
LCAKAG~-r'Tr TESTI.~ AND FAILnRE PtPf~IE~CE ON prr,ARY RfACTOR 
CO'l'I'UNKENT SYSTEftS HAVP. BEEN REVIEW"D TO DETERKI'/ .. (1) OV~RALL 
AVAILARILITY OF LEAYAGE INTlGFITT; I~ VARIATION IN 
A\'An.AnTLTTY OF I.EA~AGF INTEGRITT WITH YUR, AGE OP PLAII~, A'D 
TYPF OF PLANT; (1) ':'RENDS n PAILnRP, ~AGKITUllE~; A'In IU) 
CA"S~S OF I'AILllrES. LEA~AGE-~AT~ TE~TIKG IS Iftl'OPTAKT, SIN~P 

LEAK'GE FATP.S IN EXCESS OF THE ~AXI'n~ ALLOWED BY TECHNICAL 
S~F.CU·TCATTOK nFQUIRI!KENTS COULD ~P.~ULTS IN OPP-SITP. EXPOSUPES 
ADOVE ~1I0S~ snECIFIQD BY REGlJLATIO~S POR CO~P.-OA'AGP ACCIDE"TS. 
TnE AVATLABTLITY Of LEHAGE INTEGRITY IS LOW Il'OS~ll'LY AIIOIIT 
8" PP.RC~NT) BOT IS SHOWING SO~E I"PROVE"ENT SIHCE ":~E AKOnNT OF 
LEA~Anp PT WlltC~ TP.~TS rAIL HAS BEEN DECREASI"G. L~A~AGE-PATE 

TESTING PRACTICPS, STANDARllS, AND ~EGULATORY REQUlnr"EN~S ARE 
ALSO PF,VI"WED AS ARE LEA~AGE "OKITOnING A"D "ITIGATIHG SYSTP'S. 
R~CO""PNDATIONS FOR INCREASING AVArLASILITY ANll TP.STING PROGPA" 
~PPICACT AFr OPFPREll. 

ECONOftICAI. KETHODOLOGT rOR ASSESSING THE RAOIOLOGICAL IftPACT OP HYPO'llIETTCAL REACT~R ACCIDENfS 
LASSEr, ~. P. 

THP INSTITUTE (II' NIICLEAR SCIENCES, NEW ~BALAND 

IN ASSPSST'lG TH· CONSEOUE~CES or A RrtEASE or FlDIOACTIVITY TO 
Tllp 'T~OSP"P.RE, WP ~1l0W TRAT TIIY. CO"'UTATIO" Of BOTU THE nOSES 
OpLIVp.'En T~ Elros~n PPRSONS AND TUE CONSEQnEtlCBS OF TUOSI' 
DOSf.S rAN BE SE!'AFAT!O FRON THPo CO~PUTATIO" OF TilE 
PADIOAC"TIVITY DISP~PSAL. snCR A SEPAPATION OFI'FRS QSEFUL 
P.COHO~TP.S IN PRACTICAL CALCULATIONS I" ADDrTIO~ TO ITS 
C~NCEP~"AL ~nVA'TAG·S. I'OR A POSTUL~TED RaDIOACTI'ITY RFLFASE 
R~?nESp.NT~~rVE OP A SERIOUS REACTOR ACCIDENT, P! PRESENT 
DP.TAILED ILLOSTPATIVE PPEDICTIONS OP 'OOP.LS DESCRI91NG TilE 
DOSP.S RORNE BY ~ODY TISSUES, AND THf. LATE"T CONSEQnENCES OP 
THOS! OOSES, WITHOUT RESORTING TO , SP~CIPIC orSCR IPTION OF 
AT'OSPIIP.RIC DTSP~RSAL. 

ICPP CRITICALITY BVP.NT CP OCTOBER 17,1918 
~UCLrA~ SAPETY STAFF 

OA~ RIOGF NATIONAL LABOPATORY, OAK RID~E, TBNN. 
EDTTnR'S HOTE: THIS ARTICLB IS ADAPTED I'ROft INVESTIGATIOII OF 
THE 10-17-1978 C'ITICALITY INCIDE"T I~ THE URANIn" PXTRACTION 
pnOCBSS AT THE IDAHO CHENICAL PROCESSING PLAnT, A REPORT ISSUPD 
BT THP. IDAtIO NA~TONAL ENGINEERING LABORATORY IN NDYP~BER 1q7B. 
TilE opnBABLp. CAOSE 01' THP CRITICAL ITT INCIDENT DESCRIBED IN 
THIS R~PORT VAS THE PAILURE OF ~ANAGB~ENT TO RECTIFY 
DEFICI~~CIES IN DOTH AO"INISTRATIVP. CONTROL AftD 
INST~n"ENTATION, BOTH OF WHICR HAD BBBN PRBVIOUSLY IDENTIFIED 
AS D~ING P~QUIRED. H(,WEV!R, 'fHE INCIDENT PRODUCED NO PEIISONNEL 
IIlJORY, NEITHER ON-SIT! HOR OFP-SITr. COHTA~IftATIO!, AND HO 
nA~AGE TO R(lOIP"ENT eR PROPERTY. 

NUCLEAR P-OLIFRRATION AND NUCLEAR POWER - A REYIEW OF THE HASAP AND INPCE STOOT!S 
SPlrllA~, I. • BARlfEMBUS, J. N. 

O~~ RID~B NATTONAL LABOBATORY, OAK RIDGE, TENN. I OA~ RIDGE 
ASSOCIATRn UNIVERSITIP.S, OA~ RIllGE, TrN". 

TillS ARTICLE SOKURIZES TUB WOR~ OF THE RECRHTL! CO"PLETBD 
NONPROLIFERATION UTERIIATTYE SYSTEMS ASSESS~I!NT PROGRA" (NASAP) 
AND THE INTRRNATIONAL NUCLEAR I'OEL-CYCLE EVALUATION IINFeE). 
THE ~'~RODOLOGY OSED IN PROLIFERATI)" ASSESSftENT IS OUTLINED, 
AND TilE RESllLTS or TilE EVALUATION OF ALTERNATIVE CfCLES ARE 
PRP-SENTED. ORAllIn" P!SOORCE CONSTRAINTS ARB ANALYZED BOTR TN A 
U. s. AND A WORLD CONTEXT, SINCE RP.SOURCE CONSTRAINTS ARE TUE 
"AIN DRIVING PORCE PPOPELLING NATIONS TOW1RD ADOPTION OF LESS 
PROLtF~RATION-Rr.SISTANT PUP.L CYCLES. OTHER INSTITUTIONAL 
FACT~RS AR~ BRIFPLY SO""lRIZED, AS ARE IftPLICATIONS POR NnCLEAR 
RESEARCH AND DEVELOPftENT. THE ftAJOR DIFPBRENCES IN OUTLOO~ 
BETWBEN NASAP AND INFCE ARP. PRESEIITP.D. 

:ONCEPTS, PROBLBftS, ABO ISSUES IN DEVBLOPING SA PETf GOALS AND OBJ!CTIfES POR CJIIIIEFCIAL N!lCLBAR P(lWBR 
KATTSOll, R. • ERNST, ". + IIInERS, W. 
SP~ NGI.ER, II. 

lNVIROH"ENTAL PROTECTION AGENCY, VASHINGTOIl, I). C. I f/oCLEAR 
RrGOLATORY COllftISSIOR, WASHINGTON, ll. C. 

TflP ENERGY REORG ANIZ ATION ACT OP 197q CALLBD FOR A STATEftF.NT OF 
TIIP. SHnRT- AND LONG-nANGE GOALS, PRIORITIES, AND PLANS or THE 
NUCLEAR REGULATORY COII"ISSION AS TU!!Y RBLATE TO THE BBNEFITS, 
COSTS, AND RIS~S OF CO"~ERCIAL ""CLP.AR POWBR. SIIICE THE 
Ar.CIDBNT AT THREE MILE ISLAIID, THERB HAS BBRN AN UPSURGE or 
INTP.RE~T IN NUCLEAR SAFBTY GOALS. THIS ARTICLE DISCUSS~S A 
NU"BER 01' CANDIDAT~ GOAL P08NS, ISSUES, AlID DBCISIO" CRITBRIA 
WHIcn COULD SERVE AS A FRA"BWORK FOR CONSIDERING AND 
INTEGRATING A WIDE RAIIGE OF VIEWS. OIALOGUE AIIOMG GOVERNftE"T, 
INDUSTRY, AND PUBLIC GPOUPS WILL BE Aft I~PORTA'T PART IN 
DETERftINING THB ANSWER TO THE QUBSTION, -ROV SAPE IS SAPE 
ENOnGH?" THIS ARTICLE POSES 50"£ OF THB QUESTIONS TO BB AS~BD 
AI.OHG THE WAY. 
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~ A n~ AM!O~ p"~.rTT[. ""?"T - SIGNIPICA~C~ :IF ITS ~FFECTS ON INTlGPITT AND OPEPATI'" OF LWR pn~SSURE V~SS"LS 
lIIIr. PS TON, '!'. fl. + <lTA!!LKOPF , K .. ~. 

": L "CT ~ IC ~OV'R RF.~"APCH INSTI"'HTP, PU~ ALTO, CALI~. 
, If. ~J(;.IfIC ANC E Of rAOIATION E~RPITT[.P.~ENT OF R~ACTOR PP"S50R! 
~.,, ~~[ . "_"'PorIAl S I~ nrSCIIS!iED RFt.AT[VE TO THE TN"'P.GRITY AN~ 
on " PA" YO. OF TIf ' EA P U-GENEPA TI<'" LIGRT-WAT"R-PEACTOF ST5TP.-S • 
... q. ~cn~O~Ir I~'AC'" 0' E~C EEDTNG THE C"RRENT E"BPTTTLEKENT 
LIN I TS I·~'lSyn RY YBDPRA!. PPGDLATIO.S IS ESTI"AT!D. TH. 
~" ppTTTLr~EIfT LT"ITS ACE EVALUATED IN T!R"S OF AcrHAL R~ArTOR 
I N T E ~ PI TY CONSJnBFATJONS. THP SATU'A'IO. OF RADIATION 
~~npl"''!'LE'ENT P" .NO,.NON IS DESCRIBED, VITH SUPPORMIHG 
o '( ry"'I~"!I1'AJ AND A"HY'l'ICAI. FVIDEN C~. FINALLY, '"II". I"PAC1' OF 
T~E ""QR T T7lE"C'! SATURATION ON THE OPERATION OF Tllr 
~APl'-~". S ·ATION ~UClEAn PLANT IS ASS~SSBD . 

IS~UC~ nF sorL-STRDCT""! INTP.RACTION AN~ SEIS"IC INPIIT DEFINIT!ON FOR NUClrAR POVEP PLANTS 
ALL!::N, ~1 . v . + 5""", D. !. 
~"~ POLnNTA CONSUl T IN r. ! NGTNEERS, INC., PITTSDORGR, P'. 

c~r"'AI . S. IS"I C CPIT"PIA FnR THE o ~srG. OF N"CLEAR POWER PLARTS 
!!I T'IE IINITro S"'UC ~ SIIGGESTPD BY TH!! NOCLEAR RBI;UlATORT 
rn'·T~ S Inll (NRC) Ar ~ .~VIEWED T(I RVALUATE THEIP 
"np()p q IAr~Hp.ss. III AIIDITION, so~~ ASSU"PTTON5 USP,D IN 
co~nllTfR rnOES WHICII HAVB BEEN ACC ! PTEO IN SOK" LICRNSING 
ACTJON" OY THE NRC 'R~ ALSO FVAlUATED. EVALUATIOII "ETHOIlS 
INcr. IIDED LITRPA T IIR r. PP. SEARCII AND CMPIITATION1L ANA LYSIS. 'l'IIE 
C P IT'P.P I A REVJEWRII P CLA1'P TO THE DEFINITION OF SEI~"IC INPOT TO 
A ·'DCI.~A o pnllEP PU'I'f fRO~ ITS GEOL'GIC UD TOPOGPAPIIIC 
~I:VIRON~EII T AND TO ~orL-STRUCTIIPP. INTERACTION AS A'~BCT!D Bf 
8 Y SIT~ ST PATIG'APIIY, STPAIN INPnT, AND FOONDATION E"BED"!NT. 

" Em~OROLOr.lrAL "EA S npC~eNT "p.TlIons AND nIP~USI()N "ODELS POR O!>F AT COASTAL NUCLEAR REAcrOR SIrE~ 
P h I'IOP, r.. S. • " ICTIA !L, P. • SETH~HUR, S. 

BPOOKIIAV.~ NATIONAL LAnOPATO~Y, liPTON, N.Y. 
A ~"'"Of , BA~ED ON A LIT8~ATORE REVI ! V, VAS KAD! TO exA"I"E. 
CIIRP !!NTLY PPCO""PNll l C "PTROROLOGICAL "EASORP"!NT P~OGRA~S AND 
DIP"'n~rON PREDICTION "ETIIODS POP NIICL EAR POW ER PLA MTS TO 
OETCR"INP THEIR AD~QUACT POR PLANTS LDCUED IN COASTAL '7.0N~S. 

UTIlO""H PRnCEDnRES POP HANDLING THf. "NEAP-1I0RST" CAS! 
( S TABI C, LIGHT-VIND SITUATION) IIEP E .TnDG~D ADEQUATE!.! 

conSERVA'!'I VP, DFFIcr ~NCII!S I~ r,~TD!LI"RS AND PROCEryORES, IIEP E 
Fo nun VITn P~SP ~ CT T O TilE POLLOI/ING: FAILIl~E '!'O CONSIDER THl! 
aou: OF COASTAl. INM E RNAL BOUNDARY LAT!!RS, SPRCIPICATIORS FOF 
TO WI'.~ lOCA'I'IONS AND TNSTROK!!NT H~IGRTS, "ETHODS OP CLASSIPTI RG 
AT'OSPPRRIC STABILlmy, "!THOD~ OF ALLOVING CREDIT FOR PL""E 
~ P. AII OFF, A ~D ~ODELS Sp.CIP!FD FOO 01 FPUSION CA LCflLATIONS. 
OPCO"" RNOA TrONS VERE "ADE POR CHANGES IN THE GnID!LINR5 
APPLICABlE TO Tllp.sr TOPICS. AREA~ IN WHICH ADDITIONAL RES~ARCII 
l~ t"~F nEP IIrRE InEl/mnIRD. 

ST OA· GE_P.PATOP TURE P"qFOR"ANCE - WORLD EXPERIENCE WITH VATER COOL8D NUCLEAP POVEP R~ACTORS DURING 1978 
TATONY, o. S. + PATHANIA, R. S. 

ATO~IC ENPPGf O F CANADA lI~ITFD, CHAL~ RIVER, ONTARIO, CARADA 
T"E PEPf'OR"ANCE OF STEAK-GENERATOR rOBES IN WATBR-COOLBn 
N~CL!':AP paPER PF.AC"'ORS DURING 1~7B IS QEVIEVBD. TlI8E FAILURES 
OCCURRP.D AT 31 OF THf 86 REACTORS SUR~EfED. THB CAUSES OF 
TilES ~ nnup ES ~ Nil THE PROCEDnR ES D~SIGR BD TO DEAL IIITH T"E~ 
APE DPSCPIRED. THE NU~BRR Of' TURES PLUGGED HA~ DRCRElS!':D 
DPAMATICALlY IN 19"8 CO"PARED 'l'n THE PREYIOOS TElP. THIS IS 
ATTRtBnTFIl TO rRE nILIGfNT APPLICATfOW OF Tp.CHHIQnBS DEVELOPBO 
'!'HROnGH III-PLAN'" !':XPEFI"HCE ANIl RP.SP.ARCH lRD DEYELOPKENT 
PROGRA~S OVER THP. PAST SEVERA!. fEARS. 
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Section 2 

PERMUTED-TITLE (KWIC) INDEX 

A KWIC (KeyWord in Context) index is one in which article titles 

are permuted around the various significant words contained therein. 

For example, the title, "Design Basis for Nuclear Power Plant Protec

tion Systems," is indexed under the words Design, Nuclear, Power, Plant, 

and Protection. The index words are arranged alphabetically in a 

column in the center of the page, with the titles permuted around them. 

In some cases, additional significant words in parentheses have been 

added to the title by the editors to allow more precise indexing. A 

slash (/) indicates the end of a title. The location of the articles 

listed in the main index (orange) is indicated by the seven-digit numbers 

in the column to the right of the page, as described in the Introduction. 
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PROBL~~S IN NUCLEAR 
SPACESI SIZI!G OF 

( JAN.l,197S-JU~E-30,1978 II FAILURES IN AIR RO~ITORIRG. 
AR PO'~R PLAITS JAR. 1,1915-JDNF.-30, 1978 II FAILURIS II 
ER PLARTSI RAOIOLOOICAL IRPACT OP 

PROBABILISTIC ASSBSS"!RT or 
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CO"PARlTIVR RISK - COST - BlurIT ST!JDI or 
I)~EXPECTl!n REUDOWN 01' SCUP ORUID" -

R r~STAU"ENTATTON STRPOSIO" OF THE INSTROMENT SOCIETI or 
AR SAFETY 19151 

REACTOR SI!"!TTI 
NUCLHAR SArBTI IN 

BEREnT COST 
CO"PARATIV!I RELIABUIU 

LON LRVEL F.NVIRd""ENTAL RONITORING 81 rLUCTDATIOIS 
PHENO"EllbLOGICAL RES !APCH U LMPBR ACCIDERT 

SREAI':-CI Rcon 
HOMAI RELIABILITT 

NOCLEAR POVER PL1IT PER'ORRANCB 
APq CORPUTI!R CODE I. APPLIC1TION TO MOCLIAR POIIR PLUT 
OF COOLANT ACCIDENTSI PROBABILITT 

D,!V!LOP"P.!IT AND ASSESS"!IIT OF THE TRUSI!!IT R~lCTOR 
!ANTI COUPLED PLOID STROCTORE 
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DCt!AR POIER REACTORS/ U 

TRB KBCRU ISTrC 
DEPOSITION IN ENVIRON~P.NTAL R1DIOLOGICAL ISSISS"!NTSI AN 
CRANNEl BT RAPID RRATINGI 

APPlICATIOM OF REACTOR SCRAM EXPBRIENCE IN RRLIABILITI 
fERSIT! USURCH Rl!ACTORI RUIABILIU 

EPRI HOCl!lR SArETT AND 
THP. RP.LAPQ COMPUTER CODB III. LOCA 
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FETT/ 
I! STST!KSI 

GI 

01 
nER ~!ACTORSI 
OOLED PONER REACTORSI 

19H 
RBUEI or 

THE 

'ITT CONPIH!ftINT AND DECOITARINATION lPTBR P1ILORE OF AI 
ERATURE UOftALIBSI SAN ONOPRI! I!XPI!RIUCB WITH 

AI 
LE PACILITIESI RADIATIOI DOSES AND EFFI!CTS ESTI"ATBD rOR 
lNG, DESIOR, lND OPBRATIONI COLD SAOC~ TO 
IONSI ftA RAGEft!!MT or RADIOACTIYB 

RBrLECTIONS ON THE RECRITICAlITI CONrERENCB AT 
lAEA KEETING ON PonR SOPPLT 

GINEERING ft8THODOLOGT - A DISCOSSIOR or Tft! STATI! or THE 
STRPOSIUK 011 HI!ALTH PHI SICS II THI! REALIIG 

REACTORS/ THI 
COBSTROCTION or A SITB 

PARTI1L BtOCKAGIS IN LNPBR rOEL 
L REACTOR ACCIDERTSI ECOIIOftICAL KBTBODOLOGI FOR 

ACOUSTIC !lftISSIOI - A CRITICAL 
WDERGROUND MOClEAR PLANT SITIMG - 1 TECHRICIL AID SA'ETT 
nCE OM NUCLUR STST!IIS RElIABILITI EIGUEERIMG UD RISI 
A IR THE POPOLATION IIEAR NOClEAR PlCILITI!S - A CRITICAL 
HB SUGGESTIONS/ PROB1BILITT lND RISK 

COST - BBN!!'IT AND RISK - BEMBFIT 
TBI! ROLl or RISK 

FOR LOSS OF ELECTRIC POVERI 
NUCLEAR POVER PLANTSI AI 

PROBABILISTIC 
TICRIIICAL 

S ArMY 
PROB1BILISTIC 

AI 

ANTSI 

ONITED HKGDOftl 
P'LUTSI 

RIMG 1 RBACTIVITT INITI1TID ACCIDBIITI 
RONftEHT/ COftPOTER CODBS FOR TBI 

L POVER RE1CTORSI 
II lIGHT IATBR RR1CTORS/ 
B ( TRIC 1/ 
LIT!I 

SArBTY 

DUELOPftB., AID 
SAPIITT 

EPA'S EIITIRONftBRTlL UDIITIO. 
ODT/ REPORT or THB rac RISK 

BFFECTS or DRY DEPOSITION 1M ENVIROM"ENTAL RADIOLOGICAL 
IONAL CONGRBSS or THB INTERN1TIONAL RIDI1TIOI P~TECTION 
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lIR ClP.IIIING STST~"81 
AU CUUING STSn"S rOR ACCBSS TO IOCLUR PI.UT 
lIB CLBINING, AND 'P.RTIlATIOI SYSTEMS IN COft"BAC 
AIR "OIITORIIO, AIR ClIANINa, ANb VINTILATION ST 
AIRBORNB El'rlOENTS or COAL rIRID AND NUCLBAR POI 
AIRCRA'T CRASH PROBABILItIP.SI 
lIRCRA'T RISK rOR NUCLEAR POIER PLAN!SI 
AlLOcl!IOI or RESOURCBS A'~IlAALE 'OR RISK RBDUC 
ALURUTP. BCCS STITD!!S rOR PRBSSORUBD NArBH RBA 
ALTERRATIU SOORC!S or liT. !C1'RICAt BURGr I 
ALONHO" CEUBT COR!S DORIIIl OUTOASHNOI 
A"IP ICAI TR! 'OI1RTP.ftR!A POIB 
AKBRICAI NUCLIIAR SOCl!n TOPICAL ft!ITIN~ - NUCLS 
ANERICAN PHTSICAL SOCIETT'S STOOl or LIGHT MATIH 
AftIRICA. RADIOCn!ftICAl PROC~SSINO PLAIITSI 
ANALrnS 1M LICftllSINCl or IlUCLI!U POIIIR RBACTORSI 
ANALTS!S O~ REICTO~ SIP~T! STSTP.ftS/ 
AlALrSISI 
AlIL ISISI 
AlALtSISI 
IULISISI 
UAtTSISI 
AUL TSISI TIlE REl 
AIALTSIS APPLIBD TO LIGHT lATER REA:TORS - LOSS 
ARILTSIS COOl ( 1RAC )/ 
AIIALISIS FOR LMRS IN TBE 'EDERAL R!PDBLI: or OBR 
UALISIS OF A SDDD!I RAJOR LOSS or :OOLAU ACCO" 
lNALYSIS OF CONTROL ROD STBTER MllFUNCTIONS IN I 
UIL ISIS 0' LftrBR ICCIDnT Bft!~GBTT.::SI 
lIAL!SIS OF IRC ftBTRODS rOR !STtftATING rRE ErrEC 
lNILTSIS OF PRESSOR! PlTlSES PRODOCED IN A lATER 
AIIALISIS 01' SHOTDO," STSTERSI 
AIIALTSIS 01' TRB SCRAR STSTB" or TH! NIS3lDRI OIl 
lUlTSIS RES!ARCR PROGRA", 
AIALISI5 RBSOLTS or A TIPICAl PIR PLINTI 
AIALYSIS SYSTENSI 
ANALTZING MDCLIAA ACCIDIITSI 
IIILTZIIG NUCLEAR ACCIDENTSI 
INMDll POIER IISTRDftlNTATIOM STKPOSIOft - CHALl!N 
lIRO At SYRPOSIOM or I BilE POIIR AKD 'OCL!AR SCIBII 
lJORALI!S/ SAl ONorn EXPERIP.NCII IITR 
liS COlrlRENCE 01 PO.IR RIACTOR SISTERS ARD CORP 
AMS IXICOTIVE COMPIRENCI ON SArEGOARDSI 
lNS IIITIORAL TOPICAL ftEETING 01 IArER RE1CTOR Sl 
AilS STAIDARD .,8.8 01 DISIGI B1S!S rOR PROTBCT!' 
US TOPICAL U!TUG 01 rasr Rl!lCTOR SAPETYI 
ANS TOPICAL ~!!TIRG 01 NOCLEAR POIER pun SITU 
ARS TOPICAL ftBETING ON TRIIRftlL REAcrOR SlrBTYI 
AISI-15NB NOCl!AR ST1IIDARDS PROGRAftl 
UTICIPlT!D TRlNSIBMTS 11'1'1100T SCRA", 
UTICIPAnD TBANSIUTS 11'1'1100T SCRAN - suros (10 
AIITICIPAT!lD TRANSI!NTS II'I'IIOOT SCRAR rOR LIGHT I 
UTICIPUED TRlIsnns IITROOT SCUM rOR IAnR C 
UTIRORT - BEBllLION SOORC! RODI ACTI 
IPPARBNT POIER MISMATCH lID RBACTOR COOLANT TIRP 
APPR!CIlTION or 'AST REaCTOR SAr!TT-197~1 
l(lOATIC BIOTl IXPOS!!b TO ~ADIOACTIYE RP.LUSIS PR 
l(lOlTIC ORGIIISft! - GOlDA ICE FOR POIER PLAIT SIT 
AQUEOOS .ASTES PRDft ABC r"BL REPROCBSSING OPSRAT 
ARGOIIIE IATIOlll LABORITORI/ 
ARR1IIGBft!M'S IN lOClIAR POI!R PlIITS/ 
lRTI SIST!ft RBlIABILITY EN 
ARTS/ 
ASft! CODB QUALITY-ASSDRAIICI PROGRAM rOR NUCLBIR 
ASSBftBLED NOClEIR REICTOR PRESSOBE fESSELI 
ASSEIIBLIBSI 
ASSESSIIG THB RADIOLOGICAL I"P1CT ,r HTPOTHETICI 
lSSBSSftBMTI 
ASSESS"!!TI II 
ASSE5SIIUTI I MTnurrOUL COWPER 
ASSIISSRI!IITI TRnDS IN PUBLIC HRALT 
ASSESSftE.T - TAl! SDBJECTI'ISTIC 'IBIPOINr ARD SO 
ASSBSSKBJT rOB NllCLBAR PonR PLAlITSI 
ASSBSSftEMT II TH! 1I0CtllR REGOlATORI PROCBSSI 
ASSESSftEIIT or A RIGR IBTBGRITI PROTBCTIVE SISTEft 
ASSBSSftE.T or ACCIDE.T RISKS II 0.5. CORMERCIAl 
ASS~SSKE'T or AIRCRlrT RISK POB 1I0CLIIR POIER PL 
ISSESSftBIIT or DISTORBAIICE AIALTSIS SYSTBRS/ 
ASSESSft!'T OF rAST SODIOft-COOlED REACTORS II THE 
ASSESSIII!IIT or PlooDIIIO IIIZARD POR IDCLIAR POWER 
ASSESS8!'T or HTGR ACCIDIIT COISE(lOBNCP.SI 
ASSBSSftllT 01' LIGHT IATEB RBICTOR ~UEL DAMAGE DO 
ASSBSSft!IT or RADIOIOCLIDBS RBLEASED TO TA! INVI 
ASSESSft!'T or RRACTOR SISTE"S/ 
lSSBSS!ENT or SEISIIIC TRIP STSTINS rOR COftMBRCIA 
ASSftSS!B.T or rnl rRI(lOE.CY or FiIlORB TO SCRAM 
ISSP.SSRUT or TRE TRARSIIMT REACTOR ANALISIS COD 
ASSESSftlRT PHILOSOPHY or 1HE rAST rLUX TEST rlCI 
ISSESSftlMT PROGRA"/ 
ASSBSSftlMT REUEI GROOP ON TBI RnCTOR SlPlITY S1' 
ASSESSftlNTSI All AIIALTSIS or .RC,RITRODS rOR BSTI 
lSSOCIlTIONI POIIBTH IMTBRRlT 

16-q"Q-qU 
lq-6-Q-6311 
20-2-11-176 
20-2-11-176 
19-q-5-1191 
11-3-2-312 
15-3-2-276 
12-11-2-305 
19-11-11- 1173 
11-2-1-111 
15-11-6-455 
13-1-3-029 
17-3-1-289 
16-5-1-SI12 
12-3-11-2311 
15-6-1-665 
1II-6-3-60S 
IG-2-3-10S 
ll1-I1-2-30q 
1II-5-3-q61 
17-3-3-3 I 5 
19-5-6-&" 
11-2-2-1911 
111-1-2-0 III 
21-2-2-171 
20-5-2-551 
15-3-2-295 
lQ-/l-3-31S 
20-11-2-1102 
20-Q-S-1I58 
11-1-2-012 
19-6-3-712 
17-11-3-q37 
21-11-1-1135 
17-11-2-1122 
21-1-3-38 
12-S-3-1161 
15-5-2-535 
15-11-3-1117 
12-11-3-310 
11-2-6-1112 
12-2-6-13q 
19-11-1-1127 
1/1-5-1-1139 
15-3-3-292 
16-2-1-Ul 
16-3-1-213 
19-2-1-153 
16-11-1-"5 
21 -q-3-1169 
11-1-3-113 
20-11-3-1122 
15-2-3-151 
IQ-II-6-362 
11-2-6-1112 
12-2-1-83 
11-3-5-351 
111-3-5-329 
111-5-5-1182 
18-1-2-115 
20-2-3-166 
20-5-2-511 1 
111-11-5-3'0 
13-2-1-099 
11-2-11-119 
17-1-2-19 
21-5-5-6311 
17-1-3-33 
15-5-1-519 
19-1-3-38 
19-5-S-6" 
19-3-2-305 
17-5-1-S25 
19-5-1-SS6 
111-2-]-168 
IS-6-1-673 
15-3-2-276 
21-1-3-38 
11-/1-1-283 
15-11-2-399 
18-6-2-161 
21-S-2-582 
18-3-5-lII3 
15-2-3-15' 
19-5-3-590 
20-6-3-690 
21-2-2-171 
1/1-2-1-019 
16-6-1-667 
20-1-1-211 
20-/l-S-1159 
19-1-5-60 



SURVULLAIIC1I1 
LANTSI 
'f/ 

QUILIn 
QUALln 
QOAL!U 
QUALITY 

Tn! PHrStolL BE H~VIon or IAnIOACTIV! CONTAIIINAN'! II THI 
R R""0VA!. or RAnnll AND ~ADON DAIIGRIrRR PRODUCTS PlOft nn 
SION CONDITIO NS I A slInnr nr PI ELD "IASlIRIIRBJfS 0' 
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~BIn~A.CI ~rp~IIP TO I~YI~RIII"T1L R~pIOLOqICAL 
UIORnCB U TH1'i OO"ST~UCTIOI op IOCL!!AP POIIIR P 
AUORUO! PROSLIIIIS AT RIDLARD "UCLIIU POIIIR PL~I 
ASSOBl"C! !lTlNDASn9 AID PllcnClal 
UIIOSP"RRr.1 IAIA-!'''O "l!rOSIII~ 0" 
nllOSPHIRRSI PROILIII!! AID nCMNrQDlI9 PO 
A'"0SPHIIIC DIPrOSIO" DROIR LO •• 110 SPP~D IN'.p 
A'ROSPRIRIC RILlaSft AD9I80RY CAPABILITYI 

UBI UnICT!! 0' RAtNSTn" R!! ~ND RUNO" ON CONSsQUIMCBS or UROSP"IRIC R.P!A9I1S PRO" 1I0CLIIAII Rllc'!'na AC:ID. 
I A'ROIPHIRIC ,aaRspn., aID DISPPo RSION 09.1 CIT liS 

Til! ORrnIN AND ,nDnns or THI 
ITAL COBALT-fiO BXPOSOR! AT 'If I IINI'~RSITY or 'INllft8SII -
vnw or PIn noncnn" IN Till "!lCLUP PACILITIII 0' '!'HI 

. TR~ lOtI OP 'rHI 
IARTlIQIIAKe VUIIATORY DJlonND WOTIO, I~T!lIsrn 

N"UDnATIQ" or NIICt,ftAR POW"R 'UJUI Rlnn or 
"C! AND ! IHI BITI IN9TRUIINTATIOI AID 

- OI~'rACLI. Tn COIPLITW 
AT DRnl 

ITY 0' R!RUOl!1 

JlYAI,nATlo N or NneLiAR 
n.s. NDCLIAR 

PIla~u CONTAUNP.lI:r LlAUO. 

.ona PLUiI' 
,nVIR PLlI'I' 
I1TltlltU -

UPRnVIHQ 
nIRR RIHI"I!ATION 8' OPTINDII 

lIIlCTO' 
II'CTOR PRI8IU~1 ' IS aiL 
ALLOCATtOI or RlSOOft CIS 

unRAL 

ATORIC BOIIB CASOALTY COIIRI91tOll 
AfOUC INBROY CORRUSIOR AIlItCOLTORAL USlAlCII L 
,TOlltC IIIIROY COIlIIISSIOI. 1"7-197~1 "I 
nORIC UPBTY UD LICIIIUIl 10ARD PlIlLI 
,TUIDlf.IO lll 
AIIOIIST 1978 CII1"018 TO THI RRC'S P"lO'AN ro. S'A 
,U'OIlA'IC COIT.OL srl'l"s - ,"a ~6T" IRA co.rl~1 
AIITn"A'lo. or nlCTol eOITROLI 
~1I'O"A'Io, OP RIACTOI COI'ROL A'P ~A'.Tr IY8TII~ 
UULUtLnYI 
l'AILARILITY lin C1PACI" 8Tl!IITICS .Oft 19731 
AUtLUIUn UD .nul O' .AILOn UPBRIUGII 
~'lIL1IILI'r liD ItlTIQ. 11~~~pILITr ,q~ CO'TIRD 
l'AT.LAlrLI'Y I' DISIIII 
A'lILARLI POI RIIK II0DC'lQ,' 
IACKOROURD RADIATIOI I. 'ftl ORITID "A!eSI 
IALA'CIID P,.'I~OI"II!AL I"P~C1 A~n Ico"PNtC PROD ~'S9 - T~W ! "9ACT or Tif ft conR'SI 

"I1.1NG R~DIATlnNI son ouuunOUL IAUI I'Oft IIBTIUtIlD '"I oleODllIC ."lIeu or 10 
AIS ~TA"DARD "8.11 OM DISID. B1SII rOI PRO'ICTI'. IrSIIRII 

SAPITT DISIOI lAIRS 0. TIll IrARI 
rlft~IO" aAS !rp~CTS IN RllcmR '81LS I. 11SIC 8TDDIISI 

nCHARl'lllD r~o" A I~. Nuruu PQWP.R STAT,IO" UTO A 1I1ltn R,U AIIIIIDUCI AIIO DISTRUnnol OP RAQIOROGLlDIS 
R accnnnOR CINTZRI IIU sUln COlunllUIORS U 'HI RU,'DRD LIII' 

IPPIC'" 0' RUPTn-. IN 1 n!!s~ORU!n NPILI all lDIOaPrIOI UDI 
.UP P!lIL .IRA nOI COnDn! CODlII 
.IAP 'OIL .IRA'XOI CON'II! •• COOlS - ADDIRODN 01 .RA.-III 

pun Pl.T IRllIlP III RIIAC,rOR8 I. ?aDnOCTIOII UDIO.DCUDI IlRl nOI DnUla II0RU L o.panol n. LIOaID lUlL 
OOLPn rAftT BRBED"R RI~CTOI~ II. ,.~~s.n.', .ADIO'lIe~Ip. BIHA'IOI 001111 .ORRAL O.I.ATIO. 0' LIQOID II'AL 

III-PUI! " 18'1'11 AT KAlIL!lnORII or Lift 'DIlL ROO .IHUIO. OURtIa ,NIl III&,n. PIlIi D. 1 LOC11 

B'M'R ! I 
UNYI 

n 'OWlIP ItUTSI 

LN'~R IAPITY t •• IS8IOI .IODUO' •• HA'IOR 1M 10DIO", 
! COLOnrClI. ASPICU 0' TRrnllN .. IRAUOI IN 'rRB l1li91110111." 

IUll~Y"O UR,onDII 01 'HI PRlSIO". IIKUIOI O' IlDInAC!UI O(!IIURIIU1S U nl lTNO 
LII .OIL IINArIOI II'!RIARCH II 'HI •• DII&I. IIRPnlJ,rc 0' al~ 

STUOIIR or rAIT IIIACfOIl CO •• 8IKA'rO. OIDIa ACctDI'~ CQRDI'IO'II 
II •••• 'UDII8 nil LIIPlR ,nIL liRA noa nMOII ACCIDU' COIIDUXOUI 

COS! - ",""1' lin IIIK - I •• I.I! A.IIIRIIIIIT r~. 'OCLIA 
COST - B!'IIPI'J' UD un - auan, lSSftSSIlIR'r PO •• DCLIlI POll. PLAITSI 

If ~Nn R~HTT PRO'''CTnl ""ASUUS AMP unD"J,TIoNIII A CO., nnrt'!' COllPAIlI!!" 0, IlUCLIU liD IOUDCLlU Ril 
V~R ~"ACTO~SI .,MI'I' CO!!T A"A~Y.II II LICI'SI'~ D. ,oeL'A~ .0 
Nsl RIIK BIII.I' l'ALD1'IOII rOI LAIOI 'ICR.OLOOI0AL Ifl'l 
AI. JlN!Rn!1 COIIPAUTITI us. - con - 1 .. ln, STnDY OP ALTUUnn 100RCII D. IL,CUIC 

IIUCI, IAn POWI!R IN PI!RRPICnn - THI PLIOH! 0' 'HI linn. OIlII', 
811!!N' ARD DICON'AIIIIIA'!'ION A"IR PAILDRft or 11 AJ,r"OI' - II.YLLIOII SOURC! 1001 acunn eo~rIK 

SIISITI'Ifr or POlfAILI Bltl-Ollll 9111'!Y IIS'llIlIllf81 
l!NTI! D AT 'J'HI 1'173 NORLI GASSIIII ',"POBI"" AT us 91011 II BIOLOIIC1L I"ICTI 0. lOlL! OUIII ( 1 R.VIII 0. 
ITI!!SI RADIAT~ON OOS~~ AWD 8"ICTS IS'IlIafIO 'OR AQRlTIC IIOTA IIPO'ID '0 R1DIOACTI'. RIL11SIS 'ION L.R P 
OIRUIOR! IN snIlln NIICT.!AR POll I PLA ITS - 'HI LO.O naN BIonc I"ICTS PlOlLllI1 ICOLOClICU. CO.SI 

PlBTUL ILOCUDIS IN u,n .OIL 1I18111LIIII 
SYROPSIS 0' THI II. ItO' 001. Il!l'-'RAJS'III PlOOlll/ 

RUIIAN .NOUlIlIUO PACTaIS II CONUOL 1I0UD 0111111 rOil .IICL .. I lOUR 'LUUI 
TH! ROL! 01' 'HI! ATonc SAun lID L1CIISUO IIOUD PAIILI 

BOalODf I. 101LIIO .I~T f.A.srl~ I. POOL 10ILIIO SYS'I"II 
LXTY 'O~C!D CORnCTION sunlllll BUIIODT II 10unD llAT TIIAIISr.. II. SDICOOLID UD LOI QDa 
CONV!c'!'rOI SYS'!"SI BORRODf I. 10ILI.0 BI1' '.118.SI tIl. KI0R QoALIT' rOlcllO 

III1R"OU'!' U BOIL1I(I RUT TIIAU,n I. POOL 1I0ILUO surllal -
PIPI cllcun II 10~LIIO lUll U1CTOlSI 

" or INCIOIHTS OP PRtlll~Y COOL.IT ~IL!'SI PRON OPllIlflla BOILI"O '.TII .11CfOIIlI 
THI ORIOIN AID .rIOIIOI 0' 'HI ATONIC lOBI caBOAL'!'r CO""I8IIOII 

THI 1I0UIIADa IDCl.IU aou anDROlII1 

IY1LOATl0 

'~1011.T1TIOI 10DILIIO IILA'I'. fO 'HI a.I.IU' D. 1I0L,a. ORa'lUII DIOIIDI I. SODIDRI 
vrOR DDRlla IOR"AL O'~RITIO" 0' LIQOID NI,aL COOLIO rA.T BR.IDI. 'IAC'IO~S I •• IODUC'IO., R1DIOIOCLIDI I 
I-'O-PIII Plnnn PBm'..AOU I ON_ I JI LI.onu U'l'U CO~O_LlO PAn .UIUR Jt"C'_O'~'DlIo SUBlISIIN8LUII PI 

'U-CL.l1ll..'UIU~L-'II'-J.II" Cl,JlCfI!Uf,1 aUD., ....... ,lUI" \ _ 
CItI'"Jlf'l~ 'UHlLUleW ... ftl.~~."wrr.Jlln1 

Tn LIQU i D 1I!l!lL r Uf BIiIOIB IUC'OI SlPl'Y PlOOU I/ 
lonIPUII'l' CILt Luns rOI LIQUID "."L COOLIO 'U' IUIDI" IIACfOISI 

R'IC! IIIS'ICTIO~ '!CRIIIOD!S rOR LIQDID "l,aL COOL.O PAllf B.IIDaR R!AC'OIS! II-SI 
COITIOL 0' SODID" RPoLIASIS PROI LIQDID NaTAL COOLIO .AIT •• 1101. IIAC'1'OIII O'lfAIII.ITIO. 
YIOR DOPIlla NORKAL O'.ll'ION or LIQUID "ITAL COOLIO 'ASf a.IIDIII IllC'O.S II • . '11IIPO", IlDIOlIlICLIDI .1 
UPlnl laCt ... LIlBILITr IIlIORnOI - a IUIP lurollY UPLIICTIIO TIll BDCCIU OP RDCLl!U 

197!11 

ALI 
~oRSI 

I.O.IS 'Ia"y CRlIC01L lDSOIII. lICIDII" 
11011. PlIU .DCLlIl .0111 PLUT 'UI O. "".22. 

CONPOT.I COIT.OL a, B.DCI "DCLI1. OlllllllfIla STa'IolIl 
IIACTOI COI!lII"I'T IOILDlla BPI1Y I'I!I.I '01 PIIIIO, 'IODIIC' '1110' 

II91aRCI 01 ,a! DII 0. CO.f1Ilftl.' BOILDI'O .p.ar SfSTIIIII I" PIISSORII8D Ilfl. IIAC 
UDON COllcnUATIO. u .IACTO. COlflU .. ., IOILDUas "UQDIIlDIS AS tDDIII-U1 Rlr-unl 

RADI1TIOI PIOTICTIO. ACTI'I'IIS or '"I 111.110 or R10IOLOOIC1L .11LTII 
62 AID 1976, VITH PROJICTIOl81 a SDRRllr OP SHALLOW LllD BO.I1L D. R1DI01CTI'1 .as'ls aT COIII.CIAL IIrlS 

1962-1918 I UD PROJBCTIONS ( :1'0 2,000 I or lIIlLLO. LA.D IIIIIAL 0. IADIOACTln nS'BI iT COUIICUL arns 
IAOIO'OllC K1ZlID 1'111111 .01 10lIID SOLID .1DIOAC!I" IAltBl 

o STSTI!IISI 
AID LOI QDAttTf 'OlcaD COI'IC'IOI IIrS'I"11 

'101100' II BOIUla IIIIT 'RlIl.II I . 'DOL 1I01L1I 
BO •• OO' I. 10ILI.0 BI" ' .. I sr.. JI. 10lCOOLID 

21-2-5-217 
16-2 .. 1-127 
17-1-fi-81 
12-6-1-5" 
'!I-~-5-306 
lQ-fr-!l-6U 
17-2-5-221 
17-1-1-2Bl 
19-2-~-220 
13-5-5-391 
1'-6-5-651 
13-1-6-101 
20-'-1-291 
15-I-l-1U 
21-2-1-205 
20 .. 3-"'258 
"-5~h366 
1. -2-'-0911 
" ,,2 .. h 115 
15-5-6-599 
1!S.·6~h71B 
21-11-1-618 
12-5-h." 
'7-1-'-62 
Udeb305 
11-1-5-'7' 
'h~e h209 
21-'-!l-83 
15-3~"'2U 
U-6-1-61B 
12"'e ~ "2n 
20-2-5-190 
1 h'-I .. ' 35 
U-6-I-UI 
19w5R2 .. !I6!1 
19-5-2 .. 111 
16 .. 1-""3 
16-]-1-3'. 
21 ,, 1 .. 2-26 
11-5-3-37' 
12 .. . - ... , '2& 
111-3-5-306 
18-2-2,, 176 
11-3-2-195 
l'''!le i " .52 
11-5-'-IIU 
17,.5-1 .. 525 
20-5-'-525 ,5 .. 6"1-6U 
20-2-2,. ,.8 
17-2-'-171 
;2-' .. 1-283 
1 . .. ' .. ' .. 362 
16 .. '-'-U2 
15 "6~5 .. ,?l2 
17-l-5-l!I; 
12-1 .. 3-025 
17-1-2-19 
20-1-2-27 
11-1-3-021 
15 ... .. ,~l8' 
,6-1-2-29 
18-2-2-111 
20-6-2-67' 
16-1-2 .. 29 
11-1-'-'15 
15-1-6 .. 076 
"-6-5-651 
18-'-1-U7 
16-6-2-683 
16-'-I-U 
t~l-2- 291 

~"'-I" It~~JJ~ 
H-'-1-001 
17-2-1-20. 
,a-1-3 .. U9 
U-l-I-017 
16-3-1-318 
'2-'-1-291 
20-1-6-11 
17-5-6-11'2 
15-6-3 .. 691 
12-5-5-1516 
1I-3-1-22.J 
, 1-3-6-2.115 
'5-2-5-185 
19-1-5-50 
21-3-5-.180 
16-2-1-1811 
16-1-2:'2' 
18-2-2-'5\ 
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n~ A " n.nlUI , NI'I'H"II n, CALCULA'!'lM' 'I'OI1 "l N~ Ntl!ftttl! ft'l'fttKI AND DANAQI! '11 

"t!.tcnN~ I!IIUTlI1 UlntA,..1l CADLM '0" C'LYU'" CLf". NOCLI U Jlnwlft III,AlI'I 
'HI I!N~nal"(I IInLI 0' '~I r.AN'"!! 11&I'I I A'I'ION I!A'~'I" 0'PIC8ftl 

A'l'IIMP"~nt.e ~ILlAn ADvunn CAPUlLT'I'YI 
a PI,AM'I'I "111 ZNYl"nNNln", f"PA CI' 0' cnIOW - ,. ~ILlAIIID If , "(lCLIAR P"~L u'p,nCIIIU 
202n ANn TII ~ ~nT"~'r~D "ADIOI,DCIrCAL a PAC'I'1 ICIINAu n~ 01' CUtlnM-,. RILlAnNft 1'1011 'HI In"'.11 N3CLI'IU ,nNU 
I U " pan, "UC'I'n ~ ACCID r. N'I'nl !.IUK""U AMD 'l'lIyftCIID CAIlCUONA - , CO"PUUON nf UI LUI "ClUAU!'! R 

CA SK" .nn %ft~ADt"ID ,n i L - A LOOK ''I' ,n. CAlM D.'%ONIII. 0"10 11 
U fO" '''" ont ol l cuu ,on UIJADU 'I'I D POlL - , LOO" U TMR CAnK ~ 

Til l onnlN AND ,unuoft 0' 'I'MI'! A'I'On e nn~D CUOALT? CONftUnln", 
NIICtllA' DAPln AC'I'nnr U n, 'I'HII CICI 

p ~ ~r 'l'O"81 . a llf'ft .. ' CILL LInn ! '01 L!gon NnAt COOL liD rAnr .nBDI" 
BA , r'I'Y CO IlO lnPlU'nnHft A'I' 'I'n , 8TA",n~D I.lH"A~ ACCII LUUnft CIN'I'I"I IUN 

NOCLIA n IMlnor CI"'.ft ItT" 8U"Wf - 111'1 
,nCLIAR INIIIQY CIM'I'I'8 - A P.T~! nLlftlN' 1" RIACTon arrINal 

IINH nC'l'ftO 1Ill1,'!'onllN or IICftAp "UN!!!N - ALOII,"OIl cn~ U CO Ull DOPUCI on'fOUIIUOI 
A nnnN or PAnAII Il 'l' lI n ,~ DROC~X nINn :l'IIUIIIT'UI, ~nOD CIIUN TI1U ~P OftT or LIAD-ZIO UD UDtuN-2UI 

'I'""NO' ~ft AND CONC""'~A'I'%O" ClP IIAnlOMnCUD lft IN pnon CHAIN SI 
'I'll,. 16'I'H ANNlln !'ONPl' nftTl10 ~ ~ NTA'I'JO" 8YIIP"Uflft - CHlLLUa!1 '01 !'OU, UaUnUN'I'A'I'IONI 

Cunnllf CHALL I Nalft %N AIR CLRANt"a A'!' N~CLr,An PA CILlft!1I 
ANALY8t ' 0' rft~!S!lft' PUL!!! PftOnnC!D IN A NAT8R CMANNIIL IT PA.ID H'A'I'%.OI 

UOU" 'URr CIlAllenAL ADIOI1U' I IlC%Ollft'l'l 
I ~~"TAL InDIN! AND IIB'l'HTL InOID~ ADnnft~'I' lnN ON ACTIYATID CHAftCOAL A'I' LOll C"NC".'fft~TtON81 

'I'H~ NilCLun SAPlln nOORAN AT no. CHI/nCAL C"N'ANT nOCIIT 'UU PLAn n.1 
"'H PI NOCLIU BUR'l'T nOOnAN AT no. CUIHCAL Cnll'Anl ROCII' ,uu pun 1.1 

11. 

'I' DI9CH"Cl Pl9 - T!'I'UD ~nnz ""UO~ADLE IPnnnT .LIftns "N C"LnftIn, pnru PLA" 
IJ RNvnO'"I1N'I' - A I1 IlU !!1I1 CHlJONATID COOUIIG TO ... DIU" UD TUB 'l'UUS'I'UA 

AT~nft'''ft'lC 'l'ftunnR'l' AND DUPlftftION OYU cntlSI 
Cnft'ZNT CHALLINO!R IN lEft CLB'"III' AT "OC~I!AP 'ACILI'ZISI 

Till IILIUIITH AlC AU CLIAnMO CONPlUIII':1I1 
'111ft TWELFTH UC UII CLIUUO CONranIlC"I 

'liP. 'I'HUTP.IM'I''' AlC U' CLlAnMG cnUUIIHCftl 
THI rOUR'I'IIIN'H IIRDA At. CLI'"INO CO.'IIIRCftl 

'I'll! puuln" DO~ AU CLlnuo COI'lIftRIICU 
'ROILI1I8 II NOCL!AR AIR CLIA.rIlO STSTI~II 

CIISI SIIIN(I or ltft CLIANIla SYSTI~S POR ACCIS! TO IIOCLIAR PLAIIT SPA 
N.1,n7~-J"N"-30,1910)1 'ULUftlS IN AIR ~onTORUo, An CLlUINO, UD YlllnLAnON SU'I'!!II! III cnlllllllCIU 

SILICON! Rn"II' X.SULAT!!D CAlLIS 'all CALfl"'I' CLt'PII _UCLPI'R POI'" Pt'N'I'1 
""CLUR SArllTY DIIIIIClN 0' THI CLIIICI! ann IUlnBl IlIAC'l'OR 

CLIIICI RIUII IIftZIDI!lR UAC'l'OR 
RADtOLOOICAI. I~PAC'I' or AI RlORn 1"1.0111'1'1 or COAL PInD UD IIDr.LII R POIftR 

"UUH I!PPI!CU 01' IIL!C'I'nCITT (lIURA'I'tOIl PRO~ COAt, OIt, AID IIl1cr.1l1I PULl 
rREnlCTTNO S~A-RRIIIZI 'UlltClATIOII 'IO~ 'l'ALL IITACIIS At COASTAt LOCATIOIISI 

nAnl 
PtAW! SA'~fl STDDYI 
p~Allrs' 

I CAL IIIA9URI"RMT ~ETHnD9 AIID DIrrOSIOII ~ODILS rOR OSft AT COASTAL JOCLIAR RIACTOR SITI!I ~ErIO'OLOO 
CO""ISSlOll AORICIILTURU RESUaC!! LABORATOllTl ~CCIDI"'lL COBALT-60 p.nOSDa! AT Till lIunp,snr o~ nnl'!SSE 

~ PLANTI orRI alltAPQ coullna CODI In. LOCA ANALun RISULTS or A TYPICAL P. 
T9lSI 'l'n IllLAPQ co~prrfU COOl I. APPLIcurnl to IIUCLUft POIU PLAIIT AlIAL 

THI aiLAP' connu CODI 2. IMClUIP.RUQ DISlO. 0' UP. IIIPDT 1I0DILI 
LO~II!NT AIID ASSlSSN!N' or THI! THun.'I' nACTOR UALUU COOl ( 'I'RAr. ) I illY! 
O~SI tHI 1SIII CODI Q01LITY-ASSrrRAICI PROGRAII roa "nCL!lR RIIACT 

ED TO THII !NVIROIIII!1I'1 

DnA SOORCIS 
rHA p rUIL BlYA VIOl 
rup ,nIL BEHlVIOR 

rOR LOCA CODII 'IRlrIcATIoIII 
CORPurll CODISI 
co~prrnl CODIS - ADD"OO~ Oll rn,-sll 
COR'UfIR CODIS POR AIIALIIIIIO 1I0CLIAa lcclDRllrsl 
CO"'OfU CODIS POR l1IALTZIIICI IUCLIIlR lCCIDursl 
COIIPOfla CODIS POR TR! ASS!SSHIIT or BADIOllDCLIDES RIL!lS 

LOSS or ILIC'I'RIC 'OIIA COI.CIDI.T 11TH LOCAl 
OUR pUII'I' SlUNG, nlSICI'II, A"D OPERATIO'llI cnLD SROCK fO AgnuIc OROAnSNS - GOIOARCI rOR P 

UBA-IIIl" "IBTIIO 01 SODtlJR COHBOSTIOI AND us IUIIInOISlIlI!KTI 
BILITIP.S POR NOCLIAR POWER - LApr RIPORT TO 'I'll! ILLIIIOIS CORRIIC! CONRISSIOIII SrAT! RISPOII~I 
A'IIn rssnBS tN DI'!tOPIlIr. SlP~TI GOALS AIID OBJ!CTI'IS POI COIlIl!ICIAL 1IUCLI'!AR pOIIRI COllCIP'I'S, PR~8LIRS, 

AM ASSISSIII.T 01' ACCIDIIT RISKS I" D.S. COI~IRCIAL IIOCLIA! POIIR PLAII!SI 
AIR IIO"ITORING, AIn CLIARI"G, A"D fEII!ILA!IO' SYS!IKS II COR~IRCIlL 'IIOCLlla POIIR PLA'tS I J1R. 1,1975-JUII 

AS~!SS"I'T 0' SIISRIC TRIP SISTI~S rOI CO""IRCIAL POIIR BIlCtORSI 
o 2000 I or SHALLOW LAID BURt At or UDIO~CTln USTIS iT CO~~IBCIAL stTlS - AN OPDaTlI tnurORr ( 19&2-1 

S"""AlIT OP SHILLOI tAli" BURIlL 01' RlDIOACTIf! UST!S At COIlURCIAL SIns aUllII 1962 AID 1976. lItH PRO 
1RE ORIOIII AND PINDIIOS OP tH! 1TOIIIC BOIIB C~SUILTT COIIIIISSIOII 

POR NUCL!AR POI!R - LAPP REPORT TO THI ILLIIOIS COR"IICI COIRISSIOIII STAT! R!SPOIISIBILI!IIS 
EXPOSURE AT THII UNI'IRSI!I ~r fE""!SSI! - a!ORIC IIIBRGI CO"RISSIO' AGRICULTURaL RISEaRCB LABO.AfORtl ACC 

R!CORII!"DarIONS or TH! IHTIR'IIlTIO'AL CO~RISSI01l 01 IADIOLOGICAl PROt!C!IOnl 
RIPORT OP !ftl 'RISIOII"S COIBISSIO. 01 THI ACCIDII' At TRRI! RILE ISLANDI 

ROTECTIOR IN THE A"CUAR PACItI1'I!S or TR! AtOIlIC !RlRGI COII~ISSIO', 19Q7-19751 RRUII OP rIIII P 
rBIlIRAJ. REPUBLIC or G!lUl1IT - fHI DIll "OeLIlI STARDlRDS COBUTTIII RIICLUR StANDARDS III TH! 

ACTI'ITIES OP TRI G!RIIA' srAIDARDS COIIRltrl1 POR IUCLIAR !ICHROLOGII 
CLEAR SAr!TTI 
IClnSIIG PROCISSI 

AD'ISOIIT CORRItfl1 011 REaCTOR SI'!OnARDS - Irs ROLl IR IIU 
TH! ROL! OP TH! lDUSORr COIRITTII! ON RucrOR SanClOlRDS III 'rRl BIACTOR L 

EIS I"POR!~NT '0 RBACTOR SIPET!1 

TH! NUCLEAR SA,.,I PIOGRAI aT DOl CHIRIC1L 
IN-S!RVIC! INSP!CTIOII or 10CLEAI POI!I PLAIt PRISS~II 
AGI1IG TECBNIgOIS AND QUALIrIED LIP! POR sap ITT SISTB~ 

OR TH! 1970 AilS co.r!R!IIC! 01 POI!R R!ACTOR SISf!RS liD 

IPICAL plB PLAITI 
PROBABILITr 0·' DARIGI TO II!JCL!lI 

!B! RELl" 

COR~O' IIOD!ICOINOII causl PAlLOR! - A RIY11II 
CORROI-ROOE rlll0RI II!CllallISRS IR REDORDAIT SYST 
CORROll-ROD! 'AILURIS III RIAC!OR SAP!!I SI9TI"SI 
CO"PAIIS ROCKI PLATS PLAIIT 1.1 
CORPollnTSI 
CORPOIIITSI 
CORPOl!nSI REPORT 
COIIPOllllltS 001 TO TnaBI •• rAILo~11 
CORpOTl!R COOl III. Loca AlUUSIS R!SOLrS OP A T 

an-l'i-~-nl 
I~ - '-2-U' 
~O - I - 3 -n 
15-a- ' - IU 
20 - 2- ' - 190 
aO -3- Z- U'? 
,6 - 1-' -1,. 
I~ - ,-a - '.3 
111 - 1-'- 1 I. 
I~ - ft- !l-U2 
11 - 3- 1- 261 
''' - 5-1-580 
IQ - II- !l - 602 
11 - 1- '-'82 
12 - 6- 1- 553 
12- 1-1 - 1!I! 
" -6-'-' ~I 
21 -S- 1 - 1!I~ 
!1- 2- '-208 
TT - I - I - Il!! 
17-'-'-" I 16 - 3- 1- 282 
,,- Q- 6-U!l 
21 - '-'-U6 
" - I-!l-0.3 

15-'-'-11 " IA - 5-1I - &33 
11 - 1-2 -012 
20 - 1-6-" 
15-1-11-711 
" - 6-'-723 
15- '-1 -512 
l e -I\-5-102 
21-Q-S-U!l 
U-5-5-391 
1~-'-'-U3 
12-2-'-100 
1'-2-1-'" 
16-2-Q-1'0 
IA-2-Q-UI 
2n-l-1-63 
16-'-Q-I69 
"-1-11-6,. 
20-2-1-116 
16-I-l-1U 
16-!l-'-5~Q 
19-3-2-316 
19-'-5-U1 
"-5-1-Q09 
12-2-5-110 
21-6-5-?q9 
13-'-6-30Q 
17-Q-2-U2 
17-2-2-19Q 
17-3-2-299 
21-2-2-171 
13-2-1-099 
17-6-2-671 
Iq-5-2-!l65 
19-5-2-!l88 
12-5-3-'61 
15-5-2-535 
18-3-5-3'3 
18-1-3-53 
18-3-5-329 
15- 2-2-1'6 
"-6-1-57' 
21-6-1-703 
15-6-1-673 
20-2-1-176 
19-5-3-590 
21-3-5-380 
19-1-5-50 
"-6-5-651 
IQ-6-1-57' 
13-11-11-30' 
20-3-5-330 
21-2-6-23' 
20-3-Q-2911 
19-3-1-297 
1'-3-1-181 
20-'-1-387 
13-1-1-001 
21-2-3-18' 
17-6-3-686 
18-5-3-62' 
15-5-'-572 
11-6-6-733 
21-1-]-51 
12-2-6-13' 
"-3-2-181 
11-11-2-'22 
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Qtl ID ~I',TAt COOLED PA~T DftP.!D!1I ~ ~ACTnUI CONUIIJUnON C011'l0r. 0' SOOIlI" RUUSE8 PRO" 1.1 

nnCTOI UATUDILtTT ANn STATIOR ULIABILITT rOI COIIUllony 0' 8I!RHCII 
~B9T~CLIB TO CO"P!.!T! A"TO"~TION OP alAcrOR CONTIOLI 

Irtr.ATrnll or "A" - "ACnt"!'. STST!R ,eLIAII!.ITr IN PROCKSS CON"ROLI 
orHnOIl"" rlJl~IT PROORAII!I Tn NIl PlDIIUL unR pOLLonoH co.nOl, ~CT AID US rNPACT 01 
9DICTt()N AlIO PRCCIDnR!SI Til! Nn PlDI'iUL IAnR POLLOl'ION conRoL ICT no n~ IIIPACt nN 

QIIAllf 
.!lCLftA~ rOI!R ~LAH 
NUCL!'.AR PO.ZI PLAN 

UIIA tN'rWRHATIONAt STRPOnO"S ON .DCLIAR .OUR Pl. .. " CONTIIOL UD IISfRnNUTATION' 
AllTONA'I'ION or UlCTOR CONnOL un SUIlTT ~nn"s n OULI 

LID PAST B',"PDRR "IACTOn!1 

COUUUR CONnoL AT BRDCI! IOCLI!AI OIlUA'I'UG SUrIOII 
HURA" !MGIHE!RINO PACTORS IN CONTROL BOARD DllstG' rOR NtlCLIIU ponR PLAII'I'SI 

CON'I'AIIINATtO' CONTROL OP SODI "" RILIAS!S FRON LIQDID R"T~L COO 
cnNTROL or S.INOING ON Nnctp.AR SAP~rr, 

INn A rI~En NIUTRON AD~ORel~1 
U:ACT~RRI 

TRI SAPI'I'Y UD CONnOL OP !lRAnnR-2)~ SOL!lnON I. TU~S CO"TAU 
AN ANALTSIS OF COITROL ROD 9'9TII" IIALPOICfIONS IN IIt1CLPAR POWIIA 

A!lIIAN rACTORS IN TH! "nCLIAR COITIOL InORI 
RAil PACTO!S !NGINEIRINGI SOR'"T 0' COITIOL ROOR DE~ION PRACTICES 11TH 'ESP~C! !O HU 
II FACTon~ !"~INIIRRIRn E"HA"C~R!N" OP ftnCL!~~ POWIR PLllT CO.TROL ROOll91 BnllA 
08L1':IIS or II. I!C'I'RICAL INTUPIUIICB III INSnUUllfATIOM UD cOlnot STSnUI 1 UI APPROACH ro 'rBB PR 
HIBI'r1 luna RIft'l' A'I'101 UD A!lTORUrC COlnOL srsnRS - TRI 26'rU ISA COIIP'BRU:! UD !'.X 
ITT TN !rrLIJIIJIITS I. AlC OIUD PACILITII!SI rn conROL, "OIUTORUG, liD &lPOITUa OP RlDI01CU' 
If' III !p"nIIlTS II. A!C LICIISED PICILITIESI rill CONTROt, IIO"I'I'ORIN", aln IIIPORTIIO 0' RADIOICTI' 
PERATINO IDCLEAR POW!R R'I'~"IOIIS' COIITIOLI.IIIO OCCUP~'I'ION~t RADIATIOII !EPOSnR! AT a 
RllonT III BOILIIIG KElT TRlIISP!R III. HIOR QUILITT PORCID COI'ICfIOII SYSf""SI an 
LUG HUT TRAMSP!R II. SnSC()OLp.n HD 1.0. QUALIT! PORCID C019IC'I'ION STSTSII!!I BDRROO' II aOI 
III"" OXIDII All EXPLOSION 1110 PIR! DURIIIG COII'ERSIOII or LIQUID URAI!t IIITIA!E TO SOLID nRA 

CRI'I'TCAL HIAT PLUX D!lRINO A LOSS OP COOLANT ACCIDEII'I'I 
INJECTIO" OP ER!RGP.IICT COR! COOLAII' POLLOIIIIG A LOSS OP COOL AliT ACCID!N! III PI.SI THIIRAL SROC~ S!ODtIS 

ILI'I'! ANALrSIS APPLIID TO LIGST IATIR REACTOIS - LOSS or COOLA"T ACCIDBIITSI PROBAB 
I rR!SSUIIZ8D IA'I'!R REACTOR LOSS OP COOL~IIT ACCIDBHTS BT H!PO'rftETICAL 'ISS!L 10PTDRI 
/ RADIol.tTlC HTDROGEN nEUUTIOI APTER LOSS OP CooLAn ACCIDIHTS U IATIR COOLED POUR RUCTORS 
Hcr COR! COOLING, ANALYSIS OF A SODnE' RIJOR LOSS or COOLIWT ACCO"PAWI!D aT SERIOUS PAILaR! or EftERG! 

All OURUEI or lfllC' S IIft!RG!IICf COBB COOL AI'!' BfPASS RlSRABCrv 
RESnT.TS or 'I'HI rIRST "oCLnR pounD LOSS or COOLUT BlPEIIIII!II'I'S III TH! LOP'!' PACILI'1'f1 

HOC~ STODIBS ASSOCIATED VITH IIIJBCTIOII or IIIIRG!IICr CORI COOLAIT POLLOIIIIG A LOSS or COOLAR'I' ACCIDBWT III 
CSBI ft!B'l'IIG 01 rUEL - COOtAWT INTERICTIONSI 

CTORSI !VALUATION or IKeIDllIfS or PRIftAR! COOLA!T BBLEISB PRO" OPERATING BOILING RATER REA 
OrR! EXPERIENC! WITH APPAR!NT povla ftIS"A'I'CR liD REACTOR COOLANT TEftPEllTnRB INOIIALlBSI SIN OR 
lIUCLID! BEHAVIOR DtlRIlIG 1I0RlIAL OPERA'I'IOlf or LIQUID RETIL COOLED PAST BRBEDRR REACTIORS I. PRODUCTIOWI R~ 

PIN-TO-PII rAILOR! PROP1GATIOW II LIQUID RBTAL COOLED PAST BREBD!R R!ACTOR PUEL SU8AS5Eft8LIES/ 
EQUIP"EIIT CELL LIftERS POB LIQtlID !ITAL COOLED PAST BRE!DBI BEIC!ORSI 

l1 -a-~- , q, 
" -~-a-~~ I) 
' 9-D-~ · 5h~ 
,q-~-~- ~"H 
12 - ~-~ -Q" 
u-§- ' -n~ 
I" ~3-~-3 ~ ~ 
I ~- fi -J- ~ 9 1 
n- ~-'-ft~1I 
"-II-~-~U 
" ~ ~-h -~J~ 
" - I- ~ -Oij J 
I ~-6 · ' - ?1' 
21-6- 1- 103 
' ~- ~-~- U II J 
" - ' - ~-nu 
" - ' - 4-Z n 
n -,,-Q- 7,n 
13-e-?,- ft6Q 
12-2-"- 100 
I" -Z-U- ,,, 
16 -2-0- no 
'M -2-0- 11" 
20 - '-Q - U 
u -:!-o- U, 
I ' -5- 3 - 36~ 
U-'~2- 0' 
U - I-3-3 0 
12-2-6- !J" 
13 - U-2- 267 
1' - ' -' - .27 
13 - 3- '-2 10 
21 -I-I-~6 2 
U -a-a- 107 
U-U-&-3 62 
IV-I-5-60 
11-'-. - 315 
11-2-4- "q 
I~-2-1-a7 
I Q -5-. -no 
12-5- ' - 51' 
11-3-'-223 
I I - 3-6-235 
13 -5-4-373 
2r-!l~IIJ' 
15-- 3- ' --3 0 2 
17-6-.-710 
I~-2-q - 189 
11-l-' - 21~ 
"-2-4 - ' 63 
"-6-3 - 702 
1~-3- ~ -~ O~ 
13-1-U-031 
12-5-.-.99 
'.-2-)-OQ, 
16-3-3-316 
"-3-1-262 
16-q-l-.21 
15-1-3-015 
11-2-3-115 
15-6-3-691 
lQ-I-3-021 
13-1-Q-037 
21-4-1-451 
15-]-Q-295 
"-4-3-]15 
16-6-3-77' 
21-5-3-603 
21-]-3-351 
20-5-l-56Q 
1.1-'-3-)66 
16-1-5-60 
16-1-5-." 
lA-Q-'-492 
20-6-2-671 
18-2-2-15. 
19-1-6-9 I 
18-3-2-298 
19- 1-2- I 0 
1'-1-2-0" 
U-'-2-291 
13-6-2-'59 
1~-3-2-285 
20-3-2-26" 
21-q-2-1161 
19-1-2-10 
16-Q-2-'36 
15-1-6-076 
11-2-6-142 
16-1-4-q3 
16-3-2-291 
17-2-Q-208 
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rN-S ~ IVICB INR PeCTTON TECHNlqU!S POR LIOUID "~TAL COOL~n PAST BIIIDIR PIACTOPSI 
N'!' ~ ~THATTON r.ONTnOL 0'1' roonIll" RF.LUR~~ FRO~ LIQUID NRTAL COOLIID PAST BRUDlIR RUCTOR!!I CO 
NnctID~ B ~HAVID" D""IMG MOR ~ AL O r!R~TloN OP LIQ"ID NETAL COOLED PAST BRlftO~R Rl!ACTOR! II. TRANSPOlTI RAD 

SAPP.'!' Y IN RUIIHRTATIO" 'OR THI SODIa" COOI.ID 'UT nUCTORI 
I TI'iPTA POR p.K~nGr.NCY COR P! COOLINO synp."s 0' LIGH T WiTIR COOLED ""CLP.AR !'(lPIIR RUC'I'ORSI Nil ACCEPTANC! CR 
nAK GEN Pi RATOR '!''10!! 'AUilns - NonLII IxrPlRn'CII IN NAUR COOLIO 10CI.PlAI POUR IIAC'fORli DIIRUl lq721 S 
r. PoNT-," ~To n Tn BPI PPo R POR KAlIC! - WORL 0 Pol "P,RU"O! MITH Wl TBR COOUD NOCLII .. rein RIIAC'fORS 01lRI"3 19771 SUA" 
O!HJlPATO R TUBP. P! RPORKANC l! - WORLD I'IXnRI!MCI WITH NAUR COOLID ,nCLua POll'll nAC'fORS noRI!I~ 19781 S!'UI 
'I'ft~~ r,P,NP,U'1'nR '1'nOR ,ul.uns - WO~Ln !XP!RII'!NC! I~ IATP.R COOLI':O MnCLI!AR !'(lUP UlC'l'ORS n 1'1731 s 
' " AM npN'~~TOR '!'1I0r. PUI,ORlS - WORLD !XPUIIICII !M UTIR COOLI'D N!leL!':lR !'(lUR UlC'fORS J.(I 1'7Ql S 
TI'IAK IIE~~nATOR TlIO ! HII.IIR l!~ - WORLD BUUUI!:11 IN WATIR cooun NOCUAR !'(lUR UAC'fORS IN 1'1761 R 

OC:CUPATt"NU ~lnrA"ION Il[PO!ORl! AT LlnH'!' UTII COOLlID NnCLI'iU !'(l1"R UAC'l'ORS, "69-19761 
VTI'i W o r SOLTO RA OIOA!:TIV! WAST! PRACTICIS IN tInHT IATIR COOLID IO!:LEAI RllaC'OI .011R .LAITSI A R! 
1'1'lA~ a!~p.ftl'!'OR 'I'lInl'l 'AII,IIUn - N""LIl !XPUUNC! II NATII COOLID 1I0CLlU RI':ACTOIS n 19751 

rrOT Il C1ION INS '!'RII"!NTATION STST!"! IN LIGnT lUll COOLIP POIP.R aBACTOR punsl 
S 

VTICIrH'En TRAWlII!'!",S UTIIOn'!' SCU" rOI VATU COOLID .OUR IUCTnUI 
OO !II OZNunTON 'PUR I.nss or Ca OLU'I' ACCIDEITS IN nTn COOLl'lO 'Ol!'!R l"ACTOI'SI RAOIOLf'I'IC R!OR 

OCCllpATrONAL RADUTIO! I!XPOSORIS AT LInn var .. COOL 110 .OUP IIAC"IlU, 1169-19751 
COOI,AN T ACCO~PANHD BY SIuon9 PULnRR OP I"IIIIIIC! con COOL II III lMALUU or A !lUOOII! II&.TOII LOllI! 0' 

TIIP. ORR 1!~1!RG8IIC' COOL no rULUlI!1 
P AnTA':'F!) ANn IRAAntAran I'VR 'IlIL RODS T!SUD DlOIl .011111 COOLINO IIA"ITCII COIDlnOISI 

~'!"A " - .ATIR ~IXI~O nTODIRS AftLAT " D TO I"~ROI'C' CORI COOLlln R!STIN Pln,oRNaIC., 
RISPOIS! Dr DNIn 

VEr AP.~C~OR~I Mr. V ACC~P! l'C ! calTIII I A '01 I"IIOIIC! COl. COOLIIO S'ATI"S or LInRT I1TIR COOLftO NOCLl!lR PO 
11 ~'I' - A ru n VI CRtONAtlO COOL lin Town DrrPT AIIO nl TSIIAISTUll- I':n%llOI" 

pon ANn nRIPT DIPOSITIO" PROI I'IV1PORl'IfR COOL lin TOW~.SI 
OP np" r "ON TonR P!'tO~1 1"lIltell.'" UUTOO," COOL lin rOIlRS - COli SI O!R 11'1 0 liS %II fliP. "YOLIIUOI 

I\PrftCT!I ON oa3 AM! A"" or lH'l'RUN!llIIf II COOL no 'ATII - srlPII '!'OIlIID .RIIDICrAIILlnl 
5'"'OSIIIN 01 COOLIln-TOlLr. IN'IROllll' - 197', 

AN "MO np 0' 'I'UI O ~CD NnC!.IAR r. nao, AnINC'1 UTiRUrIONlL COOPl!U'UON II IOC!.I1I IIrllT! AND LICIN9UII II , 
IITUD!!!! or 'AST uaCTO' COli! BlHAnol UIIDIR lCCIOIIIT COIIOIrIOI!!1 

AN n,ap'l!W 0' IIC'S IIII)RO.IC' CORR COOLanT l,pa5S alSIAlICIII 
Mn !l II!lCK ST"Dn~ AssnCTA'!'!!!! nTH u.ncrrol or IIIIRllnc, COli! cnnLur 'OLLOlun A LOU or cOOtallf ACCIOIN 
S 01' COOLAN' ACCONrANUD B! SlUonS 'ULun or luunc, COli COOLINal UlLtlIS 0' l SODOIII NAJOR LOS 

nP.A" - NA'1'ftR RUTlIO nuoTl!s nll.Ano TO IURnuc, con CooLUO SUT'l" .n,a'''UCIII 
AR row" RlAI:TOR!1 I',W ACCII1"I'1ICI cnnllRtl '01 INlRnnC' CORI cooI.na STII'!!"S 0' LmNT lA'fEI COOLIID 10CLII 
II 0 1' .I.II'BRSI 'HI! lOLl! or cou nnIlUI"I'IU AccIOnrs n DIllION AID LICIUIII 

Tlln R~rLnnnnn rllaSl 0' TII II LOCA II PIIRB I. COlli HIla, TUUrlt AID PLUID rLOII 
II ~ L l-q PlP!R%"INTI LO'T IIIIIIGUC' COU-COOLINO SUTI!" U"lIIllInS - RUULTR PlO" T 
"" r80"P'!'-CRITJCAL n!:n~SlONS IN URADUnD 'UT IBACTOR COIISI !"lCfORS LINIU 

U"1!Xp~cr"" IIILTno .. or SCRAP DUnn!! - &LUUIIUII CIRII., CORiI DUIIINII ODTOAssnal 
TOR PUN'!'SI stUS! COIIOn01l CRlCllno III PIPITIO OP LIIIRr JATIR RUC 

""rLIIAR .0WRa P!.ANT!!I con - .. u.n 110 RISK - III!!II!PIT lSlIIISSIIINT rOR 
1.l'lrnICAL I!NlRIIYI cOIIPuanVl II~K - COS, - IIUPI' STUOf or lLTlH"Ifl! SOURCIS 0' R 
T(lRAI ..... I! con l11lLTSIS II LIClnua or IDCLIAR POUR nAC 
IIIIAl.TH AND S~P1ITY PROTIICTIf Il N!lAlIllnS UD UOULlTIOUI A COST III1 .. IT CORPAUSOI or I!lCLlAI AIID NO,,"UCLIA 

MIICLlAI! 'I'IIIR .LAIIT SAUT! II DlnLO. ua counUllI1 
,"nIRAT. I I!P'III.IC ar nllUUTI COUPLID PLIlID SftOCTUII AlALY8IS POR LlRS II TH! 

COOPL.D IIIITIOIICS R!DIOD!.AIICS "IIrRODSI 
""!!N'!'AL tN'ACT AND !CnNnNIC PROOR!SS - TRI IR'ACT OP rHI COURrSI BaLanCIKa II'IRO 
pn~SSUR I V~RSRL STIILSI 'ATlaUR ClACK •• 0PlaATIOW IN RIO"OI IRRADIAT!O .IRRIfIC 

PI.I ClaCKIRII II 10ILIIn IATII IlaCTORSI 
nUl! COUOSIO~ CUCKUG IN .IPIlla or LIOHT unl R!ACTOR .uns 

. UICUPT CRlSH PlOIUIUfll!!l1 
I 

RSI nPACp. - TIIII RElC!O" D'NARICS • A uun OP THI '''" cun CONUUIC. ON IIUCTnU! IPrECts IN LUO! 

011 8YST ft "ftl 
CIIIST SUIIIIlR' - I~TI'-COOtIO alACtOR 11P.'!1 
CllrilII aID IIQUIRlftlll!S rOI RDT PLANT PRorlCTI 

TR! OPULO'"l!n OP IIlcrOR unlo CBITIRU UUD n.oll IUK ,..oIUIUTYI 
tnnT WATZR COQUO NUCLUR .onl !IIlCTORSI ... lCCIPTAIICII CUTIRIA rOI 1IIftlllUCY COlli CootIlO S1'SUIIS 0' L 
I on.RAL BTRUt"I'ORAL DlnGI CIITIIRU 'OR "I con'auulr III!IRIJR S!'80C!IlIlS 

AcousrIC IRISSIOR - a CII'ICAL lS.ISSlIllrl 
LIC R~ALTR II T"P. POPOLATION Iial 
OB"TI 
DLIe IN'I'EIISTI 

""CLIlI PlCILITIIS - A cnnCAL USIISS"U", 
CUTtClL nn fLOI DUUlla 
CIITICAL IIass - POLI"ICS, 

n01l1 lUI - A llelllf CIUICAL n'UII 

ranDs II PUll 
A LOSS 0' COOLAIT ACCI 
"SCRROLoar, AWD IRI PO 

.Pr.CTS 0' LOI LlYn IADUTIOK - I CUTICAL nfUII 
Ie,. CRI'ICaLI!' .flll! or OCTO III 17,19781 

IIRC sar.T! RESIAICH .1001aN - A CllrIQUI liD al IIT!IStOII 
1978 lCU CUTIQnl OP IIIC sarin IIISIUCR ,.onul 

callI UftI!IIl 011 rnllL - COOLU' I1!11RACTIONSI 
HANDLING AIID STORAIII 0' SPIIIT 'UIL rlOll LIIIRT IAfl1 crOISI 

CtUTIISI CUU In CBALLIIII!S n UI CLUWUII AT WDCLIl! PI 
I'OLUTIOI AID CIIIIIN! S!ArUS or TRI II. COI'IIIIIIIIN" 9tS"I", 

aLB", 
IILUBnUf 0' 

~SI'SS"I" 0' LIGHT 'A'" IIAC'OI P~IL 
A III1TROD 0' CALC01.lTUa TOR 1I11! IIISSUI !fRIll liD 

DR!I .Iouanur or 
PROIL!"8 AID T!CRNIQUIS rOI IIIIOflL OP R100N aiD IlDOI 

a RlUIV 0' SHORf nR" 'USIOI .10Docr 
CL!AR IA8TI II1IAGI"!N' IN TBI Ull'1'IO STal .. - A TIll. POI 

NUCLIII POIIR IIAC'OI 

cou"n STArDS or rn 'LU'fOlIIU" 1I0r PAR1'ICLI! .RO 
O-C .0.11 SU.PLIIISI 
DaRlOI DUIIIII a RIIAcnnn I1IrU!IID ICCIDIHI 
Dallal PloBalILlfIISI 
DlllADI TO IUCLIAR COl.OIIHS OUR ro "UR!III rUL 
DaOIlI'11 .ROOUCTS rlON NIII arROSPIIII181 
DIClY .01lRI 
OICIIIOISI nail LUlL IU 
DICOlIIS9IOIIIII1 
DICOI.ISSIOllla or IUCLlaR raCILI'IESI 

BRILLIUII SOORCI RODI aCTIn" COIPUINlI'1' 110 DlCOIUllunOI &rnR rULon or AN lII'1'III0Nl - II 
ISSlI!! OP SOIL-STRlICTun INnUCTIOI 110 SUSNtC IIPUr DlrllIUOI rOI IDCLUI ,oln .LIIUI 

nc 'OlU'1I .IPII 01 ,0'UU'l'I01 
roo 110 Du,r 

"ALrSIS or I.C IIBTnoos 'OR IS'III'TIIII 'HI .r'lcts or DI! 
I PAU"ITlIIUnOIS rOI RUUI .. lnaR 1110 rol 1ft lID 011 
1I1D-210 UD uonll-2261 a unll or PA .. I.,.IS 

III.IOfIIO RlaCTOR , •• SSU.I flSSIL "IILIIIILIT! I! 
OP ACTUA'I'ORS IS LOIIIC ILI"llIrS II IlltA'IOI '0 raIL sari 

DllunClnOI or BlACtOR PUILSI 
DIIIIT! Ii0UIO IUCLllaR POIII PLAir SI!ISI 
OIPOSUIOI PlOI In.OUrI" COOUIIII 'OURSI 
DI'OII'IOI II IIlfIIOIl'I!1L laDIOL03IcaL aSSIISSII 
DI.OSITIOII or PlR'UCLlS arm IUSlS '01 USII II R&D 
OISClIlIla rl.llIsrPIaL rooD CIIII IR1IS'OlT or L 
DISIGII 
OI8%all rll! UBI 

1ft -1I-]-Q6'1 
13-1-11-031 
lli-]-II-] 18 
16-6-]-101 
15-2-'-173 
111- ]-6- 35q 
20-5-6-595 
21-6-6-766 
16-5-6-603 
17-2-6-231 
1!I-6-6-7qe 
1'1-6-6-760 
21-2-11-193 
1"-3-6-355 
11-3-3-206 
15-2-3-151 
13-6-2-1159 
18-3-6-Jb5 
15-3-2-285 
11-11-6-323 
"-11-2-"0 
17-2-2- I 85 
15-2-Q-17J 
21-11-5-1195 
1'1-2-'1-190 
17-6-11-701 
12-6-5-600 
15-5-5-592 
21-2-1-158 
11-3-2-195 
20 -3-2-261 
19-1-2-10 
15-3-2-205 
'1-2-2-185 
15-2-11-173 
11-5-2-550 
19-1-2-20 
"-'-11-113 
"-3-2-201 
15-11-6-Q55 
20-6-6-129 
17-5-1-525 
17-2-1-171 
15-6-1-665 
20 -5-1-525 
20-2-1-123 
20-5-2-551 
"-2-2-091 
13-3-1-209 
18-6-11-791 
17-'-6-"5 
20-6-6-729 
17-3-2-312 
13-11-2-281 
12-3-1-196 
11-5-2-315 
13-1-2-022 
15-2-11-173 
13-5-11-313 
17-1-]-]3 
18-!'I-5-U7 
11-3-2-298 
17-5-1-539 
12-1-3-015 
21-1-5-68 
21-5-6-6118 
19-11-1-1133 
20-11-1-]99 
16-11-2-11]6 
20-1-11-511 
18-5-11-633 
15-2-'-16] 
17-1I-5-UII 
19-3-3-330 
21-5-2-582 
16-11-2-"'3 
"-3-2-181 
11-6-5-6113 
18-5-2-596 
19-3-5-356 
20-1-1-15 
21-3-'-361 
11-11-6-362 
21-6-11-135 
111-11-11-356 
16-1-1- 1 
15-2-5-190 
20-11 .. 5-'511 
19-2-5-205 
21-11-5-186 
l1-t-'-62 
12_3-]-226 
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OVEP.~ - CON"IDEn~TlONS TN THE EVOLU'I'ICH OP OPrIftUft TOWER DBSIGNI E"BRGENCY SHUTDOIN COOLING T 

SYSTRPlSI 
IICTtlPESI 

TH~ nOLE OF CORE DISRUPTIVE ACCIDEITS IN 
ANS STANDARD N18.8 01 

SAFETY 
TRE 

GEMER At STROCTU RlL 
H"~AN ERGINEr.RIIG ~ACTORS IN CONTROL BOARD 

EARTHQUAKE RESISTANT 
son ISSOF.S II THE SEIS"IC 

STRUCTOP!S AND SYSTE"SI 
I 

TORNADO RESISTANT 
TRENDS liTRE 

RUCLP!lR SArnl 
THE RBLAP4 COftPOTER CODE 2. EIIGIHE!RTIG 

NGI~I':!RI!lGI SURvn or CONTROL ROOft 
TO AQIJATIC ORG ANIS"S - GUI DAIIC!! FOR POIER PLnT SITING. 

CASKS fOR IRRADTATF.D FOIL - A LOOK AT THE CASK 
LSI A PROGRESS R!PORT ON TH~ OSE or ACOUSTIC !ftISSIO' TO 

FEACTORSI 

RCIAL NrrCLEAR POWERI 

TnE DO! INTROSIOI 
FISSION PROD OCT 

NUCLEAR POWER PLANT SAFBTY III 
CONCEPTS. PROBL!ftS. 1.0 ISSOES II 
"ITROG£N-16 RADIATION SOPPRESSIOI A COPIPARISON OF TWO 

pown PLlnSI 
TOR Sl1'f,SI IIE'I'EOROLOGICAL IIEASIIREIIERT R!THODS UD 

INTBBN ATIONAL CONGRESS ON THE 
TOIIBOL BIT 

ONSI SORVEY 01' !'lELD UASOREIIF.NTS or ATIIOSPHERIC 
SAPtTY BfALOATION I!XPBRIBNC! lITH 

CLEAR STAIDARDS IN THB FEDERAL REPUBLIC or GERIIA!Y - TRB 
ATION IIODELIIG RBLATIVE TO THE BRBAKOP OP IIOLTEN OR1IIIO" 

VARIABILITY or 1110 
IIARINE BAYI ABUNDIRCE AID DISTRIBOTION OP RADIONOCLIDBS 

lTIOR OP THE PIPCA lND RELATP,D LBGISLATIOI TO INDIfIDOAL 
ITS ON CRLORINEI POIER PLUT 

lTftOSPBBRIC TRlnSPORT AID 

TESI STATUS or 
SUPPORT rACILITI1!S 
LftPBRS/ 

R1DIOACTIVE W1STE 
INVESTIGATIONS or SALT POBftATIOrS FOR 
III 19781 ENnROll~EnlL ftONITORIHG &ND 

TRE BOL! or CORE 
TECHJIC1L ASSESSft!HT 0' 

SAPBGU1RDS AGlIUT THE TREFT OR 
THE PIPTBBITH 

TR! 
SY"POSIOII Oil IIBDIClL RADIONUCLIDES - RADIlTIOI 

REI! ULE ISLAND NOCLBAR STATIONI PlELIUI1RY 
Y DEPOSITIon OF rARTICLBS AND GASES FOR OSE II RADIATION 
Y A SINGLl! NOCLBAR FUEL RI!PROCESSIIIG PLAIITI ESTI",!!'!5 or 
CTIY! RELEaSES PROII LIIR POBL CYCLE PlCILITI!SI RADUTIOI 

POPOLlTIOI 
TRE IOCLEAR SlPBTf PROGRA" AT 
TRE NUCLEAR SIP!TY PBOGRlft 1'1' 

I CHROftlTED COOLIIG TOlER 
I POG UD 
ROIIERTATIOII SET-POIlIT 
IN ANALYSIS OP NRC "ETRODS rOR ESTIIIATING TBE EFrECTS OP 
IORSI PARlftBTERIZ1TIOllS POR RESOSP!RSIOR AID POR I"T lID 

STRUCTURAL EPFECTS or COlrIIBD 
TY EFFECTS IN LARGE POWER REACTORSI SPACE - TIRE RBAC!!'OR 

ST1IDBY EIIERGEICY POIER srSTEftS I. TRE 
SIROLATIIIG STROIG ROTIOI 

TURRSI 
£"OATIOIII 

VIROIIRENTI 

POWER PLII! SAPETY AIID 
THE 

RBC!NT IDVANCBS II ALTERIA!!'E 

DESIGN AND EVlLU~TION OP PPTP CONTAIIIIP.HTI 
DESIGN UD LICEMSIRG OP I. "FB~ 51 
DESIGN BAS1':S FOR PROTBCTIVE SYSTEIISI 
DESIGN BASBS OF THE HTGRI 
DBSIGN BAStS rOR ""CLEIR POWER PLANT PROTECTION 
DESIGI CRITERIA POR PIR CONTAINII!NT I'TERIOR STR 
DISIGN rOR 'UCLEAR POIBR PLAITSI 
DBSIGI or UGIN!RRIIG STRUCTURESI 
DBSIGI OP NOCLIAR POIER PLAIT FACILITIESI 
DBSIGI OP MUCLEAR PO.ER PLAMT STRucrORESI 
DBSIG" OF PRBSSURIZIlD lATER REACTOR CO"fAIIIIIEHT 
DESIGII or THB CLIRCH RIVER BPEBDER REACTOR PLANT 
DIlSIG' OP TH! INPOT "ODELl 
DBSIOI PR1CTICES IITR RESPIlCT TO RONAl PACTORS B 
DESIG •• lIID OURUIOII COLO SHOC" 
DESIOll~RS GOIDBI 
Dp.nCT IIICIPIBNT FlILURE IN IUCLEAR PRESSOR! VES 
DBTECTION OP rAILED FOEL BLEIIENTSI 
DETECTION SYSTENS RANDBOO~I 
DETECTION SYST!IIS IN RIGH T!ftPE~ATURE GAS ~COOLP.D 
DBULOPIHG coonRUSI 
D8fELOPING SArETY GOALS AID OBJECTIJI!S fOR CO"ft! 
DEVICES POR TWO TYPES or B~S!ARCH REACTOR PUELI 
DIESEL GEBBRATOR OPERATING EXPERIENCB Ar NnCLBAR 
DIFfOSION "ODELS POR OSE IT COASTAL NOCLBAR REAC 
DIPfUSION OF PISSION PRODOCTSI 
DIrpOSIOB TYPING SCH!"BS - 1 BE'IBWI 
DIPPOSION OlDER LOI 11110 SPEED INfRRSION CONDITI 
DIGIT1L conpUTER SOPTWAREI 
011 1I0CLEAR STA "01 RDS COft "ITTE!I 
DIOIIDE IN SODInll1 
DIRBCTION WITHIN THE OllIT!D STATESI 

N" 
FRICl"E"T 

DISCHARGED PRO" A BIR anCLEAR POIER STATION lITO 
DISCHARGERS THROOGR PBBftIT PROGRA"SI THr. 8E. FED 
DISC8ARGES - TOIll1!D BOR! UASOIABLE BrPLOENT LIN 
DISPERSION O'ER CITIESI 
DISPOSAL BY HYDRAOLIC PR1CTURINGI 
DISPOSAL OF RIGRLY RA 010 ACTIY B POIBR Rl'.lCTOR lAS 
DISPOSAL OP RADI01CTI'! WAST! PRO" IAHL 1I11CLEAR 
DISR DPTIfB ACCIfl!"TS II DESIG. AID LICRNSIftG - OP 
DISTORBllIC! llllLfSIS STST!"SI 
DI'ERSIOI or IOCLEAR "ITI!RI1LSI 
DOE AIR CLEAIIIG CONPERENC!I 
DOE INTROSIOI DBTP.CTIOB SYSTE"S 8A"DBOO~1 
DOS! lND EFFECTSI 
DOSE AND HE1LTR I"PACT or THI! ACCIDBIT AT THE TH 
DOS! CALCOLATIONSI PAR1IIETI'!UZATIONS POR RESUSPE 
DOS! TO 10RTRER" RE"ISPHERE POPOLATIOI GROOPS FR 
DOSES AID ErFECTS ESTIftATED rOR AQOATIC 810'1'1 EI 
DOSES PRO" TRE InCLBlR IlIDUSTRT TO 2000 A".f).1 
DOl CHERICAL CO"PARY ROCKY rLATS PLAIT 11.1 
DOl CRERICAL CORPAHIS ~OCKT PLATS PLART 1.1 
DIESDElI 2 nCIDEIIT or JOII!-5,19101 
DRlrT AID TH! TERRESTRI1L EIVIROIBEIT - A RE'IEW 
DRIPT IIEPOSITIOJ rROR EHPORlTHE C30LI"G TOIBBS 
DRIrT II NOCLEAR POIER PLANT SAnTt RELATED UST 
DRY DBPOSITIOB II EI'IROIR£ITAL .ADIOLOGICAL ASS 
DR! DEPOSITIOI or PARTICLES 1"0 GASES POR USE II 
DfIIAIIIC LOADSI 
DrllRICS - 1 REf lEI OP THE 1910 CRP-Sf CONPBREICE 
EUtT PUlITSI 
B1RTROOA"E EPPECTS 01 lIUCLEAR POIER PLAITSI 
B1RTHQU1KE RESISTANT DESIG" or EIGIR!ERIIG STRUC 
ElRTRQOAKE VIBRATORY GRCO ID ROTIO' I .llfEJSITr ATT 
EaRTBQOU!SI 
ECCS RnLE-IIAKIIG HEAIIIGI 
ECCS STODIES POR PRESSORIZED WATBR REACTORSI 
BCOLOGICAL lSPECTS or TRITIOft BE8A'IOR II TBE E" 

R PLlIITS - THE LOI/G TER" BIOTIC Errl!CTS PBOBLERI 
TIIG IPCLEAR POIER PLARTSI 

. !COLOGICAL COISIDERATIOIS II SITI'G ROCLB1R POlE 
ONIQUE ECOLOGICAL IRP1CTS ASSOCIATED IIT8 ~rrSRO!E FLOl 

TR!RRlL ECOLOGY RESE1RCH AT THE SlfANllR RIfEI! PLART - A 
BALANCIBG ENVIBOlftEJT1L IftPIeT A'D ECOllOBIC PROGRESS - THE IRPACT or THE COORTSI 

REVIERI 

GICAL I"PlCT OP HYPOTHETICAL UICTaR ACCIDBIITSI BCOIORICAL ftBTHODOLOGY POR ASSESSING THE UDIOLO 
PUNTSI EDOCATIOI ARD POBLIC lCCBPTlIC! or nCLl!lR POIER 

POIER PLANT DISCHARGES - TOIARD ROB! RI!lSOIiDLE 
B CONTROL. "OIITORING, AND RBPORTI"G or R1DIOACTIVITY II 
E COI/TROL. IIO"ITORI"G. AID RBPORTIIG or RADIOACTI'IT( I' 
ITS IN 19721 RELEASES or RaDIOICTIVITY II 

SOft"ARY or R1DIOACTIfITY RELEISED III 
EPROCESSING PLAITS II EOROPE, 1912-19161 IADI01CTIn 

1910-19141 
I 
HISICS SOCIETYI 
SSIIF.NT OP A HIGH 

RADIOACTIVE 
R1DIOLOGIC1L IftPACT OP lIRBORNE 

POPOLATION RXPOSORBS - THE 
IlITEGRITY PROTECTIVE $TSTER POR LOSS or 

LOSS OP 
VI! RIS~ - COST - BEIEPIT STnD·Y OP ALTERUTIYE SOORCES or 
L1RTS II SWBDEr AID TaR O"ITED STATESI THE SEPAR1TIOI OP 
O.TROL SYSTERSI A II!I APPR01CH TO Tft! PRODLERS UP 
lR PUELI UltTa EFFECTS or 

lCTIV1T!D C81RcoaL lT LOI COIICEIITRATIOI$I 

BPPLUEIT LIRITS OR CRLORIJEI 
nrLOEIlrS I. lEC 01l1l·ED PlCILIUESI TB 
IPrLOB.,.S II. A!C LICBrSBD PACILITIISI TH 
ErPLOE.,.S AIID SOLID WASTE FROft NnCLI1R POIER PLA 
EPrLOBlTS PROB 1I0CL!lR POIEI PLAIlrS DORIIIG 19131 
BrPLOEIlTS FRO! 1I0CLEAI POWER STATIOIS A'D FOEL R 
ErPLOBJTS PROB JOCLB1R POIER ST1~IOIS 1ft EUROPE. 
EPFLOEITS OF C01L PIaED liD ROCLEAR POIER PLAIITS 
BIGHTH IIDTEAa TOPIcaL STIPOSIUR or TftB BEALTR P 
ELECTRIC POI!II ASS£ 
ELECTRIC POIER COINCIDIIT IITR LOC11 
ELBCTRICAL ERERGYI COBPARATI 
ELBCTRICAL EQOIPR!NT AND SYSTERS IN InCL!lR POI! 
BLBCTIICAL IITERPE.BICE II I"STIO!EIT1TIO" aiD C 
BLBCTRICITY GIJBRATIOI PROII COlL. OIL, All.!, JUCLE 
ELBftIJTlL 10DII! lND !!T8IL IODIDE lDSOIPTIOI 01 

THE BLI'EITB ABC All CLBalIIG CO'PIRB'CII 

17-6-ij-701 
lij-5-4-470 
17-5-2-550 
15-3-3- 292 
14-6-'-618 
11-1-3-020 
13-!i-'-J1] 
1'-1-]-021 
1Q-1-1-001 
21-5-2-572 
15-.-4-' ]2 

18-2-'-189 
16-5-4-5611 
17-3-2-299 
21-5-3-6U3 
16-3-5-]29 
12-6-1-553 
15-5-]-55' 
13-3-3-220 
20-1-3-'" 
12-2-]-90 
20-2-1-123 
21-6-1-103 
11-3-6-237 
16-2-6-2211 
21-6-5-149 
11-4-Q-315 
11-1-5-68 
17-2-5-223 
11-6-3-693 
19-3-1-291 
16-6-2-683 
11-1-5-0H 
20-2-5-190 
15-3-1-262 
18-6-5- 802 
13-5-5-391 
11-5-'-391 
11-2-5-130 
20-4-5-4/16 
17-5-2-550 
21-1-3-38 
15-5-1-513 
20-1-11-63 
20-1-3-" 
11-6-11-475 
20-5-5-5'11 
19 -2-5-205 
13-2-5-130 
11-3-';-351 
15-1-5-056 
15-6-11-123 
15-5-11-572 
12-5-7-538 
21-11-5-1195 
15-2-5-190 
16-2-6-223 
20-11-5-1158 
19-2-5-205 
13-2-2-101 
13-11-2-281 
111-3-3-206 
13-2-2-1111 
"-1-1-001 
21·2-Q-205 
"-6-2-586 
15~1-Q-030 
19-11-11-1173 
12-'-11-326 
12-1-3-0·25 
20-5-5-582 
21-3-5-367 
13-3-1-209 
21-5-5-63" 
20-6-1-655 
18-6-5-802 
16 -1-5-60 
16 -1-5-11 
15-3-6-311 
16-6-6-1311 
20-11-6-1168 
18-3-6-310 
19-11-5-1191 
16-6-5-720 
18-2-3-168 
18-1-3-53 
11-2-1.-111 
19-6-3-123 
20-5-3-5611 
U-5-1-II09 
15-6-11-111 
12-2-11-100 



120 

Trr.nITY ~NO OPP,A~TION OF LW~ PR E9 ~U~! V~8SILSI ~ADIA~In. 
N!U!~ON I~"ADIATlnl 

PLAMRIIa rOR M"CL~U 
,."" ()U 

AR OVI.'IIW or MIC'I 
punsl TH!RIIAL SHOCK STUOln usocunn VITH INJICTtON or 
II~JOR LOSS or cnnLANT ~CCO~PANI~n OY SlRIODS PArLII"1 op 

ST"A~ - VAT!" ~1~IHO "TODIZ! "IL~TID ,.0 
OLsn ""CLEAR POWER R!ACTORSI N!V ~CC!PTANCI C"rTRRI~ POR 
LTS FRO~ TH~ L1-4 F.XP"RI~"NTI LOP' 

IUCLIAR 
nunn 
IITAMnn 

I, P.~R nCILITI!51 ST~TP. UD LOCAL (JOVERNII.lI'I' IUDIOLOaICAL 
NS IN TH! IVOLnTION OP OPTI~U" ronR OIUOII 
IrERI Tal 

~CO(JnIC 
l SStlPE nssr.LSI A rnOGnr-ss RePORT ON TlIB on or AC('IOSfIC 
TO "ORTHERN "BIII~rHERR POPllLATIOI OROIlI'II riO" KIU,.OI-85 

RBC~NT nEV"LOPIIP.RTS rN Til! nND!RSTANDIN~ or 
THP. N!CHANISTIC ANALf!I! or Lllr8~ ACCIDBMT 

05'1' - B~ NErIT STnOY OP ALT~nNATI'! SOURe!1 or eL!CTRICAL 
ArETY AND LICBNSING TN TH! ~RAB!VORK or THI OECD MIICI.IAR 

NDCLua 
NGI nCLIU 
AAtT-60 'XPOSURE AT TH! ONIY'RSITY OP TIN'llft!! - ATONIC 
PI~E PRonCTION IN Til! RnCLEn nCILITt!s or TH! ATO~IC 

RIS~S IN TnAISPORTINO IIATP.RIALS rOR 'ARIODS 

TH! 
BTICAL LIIPBR ACCID!NTSI 
TROt ROOII DRSIGN PRACTICIS 

OFFSHOR! SITIIO or NnCL RU 
NRC PROORAM or I"SPICTrOI AID 

EPPecr OP 
WITH nISP!CT TO RDNAM rACTORS 

"""AN INTERNATIONAL CONP!R!NC! ON RUCL!AP SYSTlftS Rr.LII8ILITf 
rrSSION r.u ""nCTS IN RUCTOR raeLS tI. 

O"TROL noollSI 
NUCLEAR POW~R PLANTSI 
ATE OP TRE ARTI 
I 
WER SYSTEIISI 

TR! R !UP4 COMPunR COOl 2. 
HUftAN PICTOU 

HnftAl 
SYSTI" RELIABILITY 

RILIUtLITf 
Runl or 

!ARTHQIJAK! PP.SISTAIT DlstaN or 
NATURAL AND TICHNOLoaICALLY 

I nn NAIl UCTORS I!IClUnUICI 
DING PHASE or THE LOCA IN pvas IY. RBWITTINO AND LI~nID 
ICTABILITY/ !FF!CTS 01 OIOUtsNS or 

ECOLOGICAL ASPECTS OF TRITIUft BIHA'IOR IN T~I 
NATORAL IADIATIO. IN TUI nalll 

BADIOLOOIC~L QOALITY or !HI 
INSTRUIIF.NTATION POR RONITORIRG PLUTONIUft IN THI 

ODES POR THE ASSESSIIENT OP RADIO""CLID!S RIL!ASID TO THB 
ON RADIOECOLOGY APPLIID TO THI PROTECTION 0' "AN AND HIS 

CHROIIATED COOLING TOW!R DRIPT AND THE TIRBP.STRIAL 
sr~ POSI DR 01 COOLIIG-TOIfII 

CONSEQO!IIC!!S Of U ACCIDENTAL R BUAS! or SODIOII oro THB 
RADIOLOGICAL QOALITT or THI 

RADIOLOOICAL AID 
TH! Il U-AIC STIIPOSIOR 01 

THE REGUL1TION or Till 
TH! RIClUL1TIOI or TRI 

INrlCT or THE COURTSI 
CLEAR rlln RI!PROCI!SSING PLA "TI 
""CLE~R pnEL RIPROCBS5IIIG PLANTI 
OR NAV1L RUCLIAR VESSELS AND SOPPORT 
SI 

ITIf.S IN IRW YORK STAT!I 

BlLUCIJIJ 
Tal 
TR! 

rACILITIBS IN 19181 
LOW LIUL 

BPA'S 

R~THOOS POR E5TI81TING THE ErrECTS or DRT DBPOSITION II 
QU1LITY ASSURANCI APPLIID TO 

ANTSI R~DI1TIO" IN P!RSPICTIVI - SOli! CORPARISOMS or rHZ 
5 PRACTICABLE HEARINGI R!'l!' OP PIIAL 
SI 
NOCLE~R POwlR PLANTSI PLAIIIHG liD 'ALIDATION or 

I 
III 

AI 

IDENTIPICATION or POTINTIAL IIIPRO'!II!'TS II 
Il0IOLOGICAL ASPICTS or 

TR! ST1T!! SID! or THE SITlla 
nuncs 

S T. THEORETICAL RELATIO"SI 
SORI! PRELIIIINARY COISIO!RATIO"S RUATIIG TO AN 

BDEN lKD THE onnD STATESI THB SIIPARATIOJ or ILBCTRICAL 
ST BREEDER RBACTORSI 

TBB POUATIBITB 
THI 

II LwR PUEL CYCLE PACILITIESI R10IATIOR DOSIS AND EPPICTS 
E WORLD IUCLB1R POWER INDUSTRY PROII 1915 TO 2020 AID TIl 
-85 EMITTBD BJ A SIRGLE ROCL!11 rOIL RBPROCBSSIJG PLAITI 
T ACTS AGAINST NOCLBAI PACILITIBSI 

ftNO~tTTL!R~NT - nr~MlrICA.Cft or ITO R,p~~fn 01 I 
IftBRXT'tIRIN' 0' 'IAC'O~ '"WlftOnl '~18 IL I'IBLII 
uftftanCnnl 
"RIROIMCY COOLINg P.%LOI~I 
INlnGBNCT cnl. CnOLA"' .'PAI. IftllARCHI 
INlUIICT COni CO('lLAn potJ.lllnn ~ 1,01ln (I' ~OOIoA 
IlIlROUCT C:ClU COClLfUI AUUfttO OP A "IInDIN 
""lnOINC' CORI COOLING ".'1" PIRP('IRNA"ell 
""nanINcr coni COOL'"O Of.,elll OP LII"' WATI. co 
I"B,aINCY COnl-CO('lLINO .'ITI" IX'lftI"""'ft - Rlln 
InannCT N.unlO U '"I IU'" "P Nil JlllnKYI 
IRPoUIIICT !'OtiU lunlll I. ,un ""nLf IILAI"I 
11I1.n1RCT '0"'. IfD'!RI, rl. 'HI LAfR6 PLAI,al 
IlIBnancr III1'OIU PIoUI II .0PPOI\' or rUIID NOC 
eRIIUlIlICr 8"OTOO," conLIN a fOln.a - eriK" fnl~ATl(! 
IlIIIO%IO ROLlo' '"I C~"PU •• A~rAfIOI SAri" tI" 
IlIunON - A CRn'ICU AnnIlUI"'I'1 
BRUII%O" '0 Dlnc, nC%PIIN' 'Arl.n'~ IN N!lCLU~ 
BU,.nD IY A AUOLI nCLlAft rn,lII. ~"PROCI".ug PL 
I"' un NnCI,lAn nul' UPlTrl 
IlIftO""tC "OL'U '"ftL-COnLUI' unucnONII 
ftl1RaI'l'IC81 
III'OYI COR'AnArl'~ ,,"" - c 
1III0r AORNerl %NTIIIA'I'IOIAL COOpnRA'I"o. IN IVCL 
~1!Ray CI.TIR IX'" B~"lIr - '9'~1 
IIIIOY C.I' •• S - A '~I"I IL!lIIN' II .BAr'l'OI '%Tl 
1III0r CORNII'X"N AnIXCIIL'I'IIIAL "InIARC" LABOIAfO 
IIlIRllr CO""UIIOI, 'U?-n751 ppnll 0' 
IIIIOT Ift"USfltl!BI 
IIInoy U""UU' II .UCLIAI 'OUR PLANUI 
IIIRor .'A'I'IOIII 
IIPORCI"1I11!1 
IIOINIIIRD larl'l'r '~ATOIIS ON ~H" RIBR 0' HYPO'" 
.IOIIWIIINOI 'DR'~y or CON 
1I01~lInua - UDn TO SROOTH nPIIRATIOl1 
nanll"RUa liD RISI AllllnnN'!'1 
INaI"I!nIIIO A"LIr.A,rOIII 
BIIOIIIIIRI,Q 01111" nr THII XNPUT "ODILI 
IraI"lnRINO INHAIICINII' or InCLIAI PO'~R 'LA'T C 
•• 0UIIRl"O fACTOR" II COIITIOL "OU D DPI~ to rOil 
l.aIR!KIII" "ITnODnLOOt - A DXSCDSSIOI OP '"~ ST 
.laINIIRIIO ftl'"O~S II ~IACTOR IAr!fY r!~ftROLOa, 
BlOIlEIIIIIO STANDARDS DlnLOPII!!I'I' rOil IUCLIU .0 
IIOUIIIIUO ST_lJCT~'1I1 
IIHUCln SODlCR~ or RADOI-2221 
InlNClIlIIIT or ""CUU POWBn PLAR! cnnRClL 1100115 
BlTUUftUTI 'H" IIIPLOO 
I.TRAII .. IIT IN COOLI.O WA~!R - ~TRPS TtlVAID 'lin 
UfIROUelT1 
InUOIlllIlT1 
U'IROIIP.lTI 
InUlllllRlT1 
IIVX RO "!IIRTI COII'OUII C 
InllOlftllRTI 8YIIP08101l 
II'IROIIl!M' - A R!VIIII 
I,VIROI .. IIT - '9"1 
1.,ynOIIlIIT riO" A. LII'881 
II'IIOIIIINT X" 'I'll" 011'10 SfAT!S, 19111 
BlnlOlllBllTAL AsncTS 01' "'SIOR '01\1111 
InnOlllllTAL UPICTS 01' NUCLI~R POIIRI 
InIROIRIIT1L IPPl!CTS or rmCLIAI POIIIR PLU!SI 
InnOllBlTAL IPrICTS or \IllCLlAR PIlIBI PIoUTSI 
InIRONRlRTAL IlIneT un ICOIOIlIC PROORUS - Till 
UVIROllllnAL UPACf rODIII!- 1 29 AlLIAUD IT A NU 
ZnIRORUITAL IftPAC? 0' CIIIIOll-1Q RIL1A9ID Bf A 
BlYIIOUIUAL "OUfOURa AID DISPOSAL or RADIOIC 
InIROIIIll'l'AL "OltTOlna 11' PLnCTOArIOIS nUUI 
1"IRONIIINTAL RADXAfIOI 1SSISSII!Nf PRonRAlI1 
l'fIION"!IT'L IADIATION Irr!CTS or NnCLeA. 'ACIL 
Ir'IROIIIITAL RAnIOLOOICAL ASSISSI!NTSI AN A'ALT 
18'IROIIIIRT1L 8ADIIlLoaIcaL SOR'!ILLANC!I 
II'IROIIIIITAL RISKS PIIOII .DCLIAR IND 'OSSIL rOIL 
BII'IROlftIITAL STAfllllllT CONCZlllla rHI, AS LOI I 
l"IROIIIIITAL SDR'IILL1NCII POR IDCLIAR P~CILITII 
!lnROINIITAL SOanILLAICI PIOGIAII!! AT OPIUfUQ 
IIIUROIIIBNTlL SORUIL URCI flCIIMlQO!!l1 
Ir'I.OIIlIITAL TRIfID III 
IPA'S II'IRO'BINfAL 11DIATIOI ASS!SSIIINf PROD RAil 
!PRI IUeLIAR upny AND AlALTSIS U!IARCH PROClRl 
UBI 111'111 BlICfOI SA P I'tl PROGRAIII 
IQ01TIOI - SOBI CASI StUDI!SI 
loonIOI rOR LIJIBAR PI1IST-QRDIR IUCLllR PBIRORl" 
!QOATIOI or STAT! PDR PAST I!ACTOR SAr!TY STODII 
JQDATIO. OP ST1f! rOR IRRIDIA,!n NOCL!AR PDILI 
BQUIPBINT AND STSUftS III rmCLIAR ponl PLUts II 
IQOIPBIIT CILL LUllS rol LIQUID nUL COOLID fa 
IIDA IIR CUllING COIlPlURCII 
IRDA RADIOLOGICAL ASSISrAlC1 PIOORAftl 
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a' ~'-3-H' ,., -)-ij- U7 ,,-,-,-, 
"-'-6-)3) 
21! - 3-3- 2U 
n - '-3- 10 
' 8-'-2- 281; 
11-3-3- ,n 
'"-2-'-n~ ,,-,-q-U 
,.-6-' -';63 ,.-'-'-30t 
'1-2-)-U2 

"-'-'-'~ "-6-Q -70' 
U-ft-Ii-U3 ,,-,-,-u 
"-~-' -5U 
U-2-~- no 
,n- ' - ' -J22 
a'-'-2-3" 
20-'-2-,02 
"-2-'-11' 2'-2-'-11. 
1,-q-,- . " '8-'- '-203 13-Q-6- 30q 
20-3-' - 29Q 
"-2-'-'35 ,.-'-'-2U 12-,-a-oo. "-6-'-6'7' 
'9 -2-Q - '.0 
2' -'-3-603 
'"-2-&-221 
" -'-3-31 
12-"'2-562 
11-3-2-2" 
2'-'-3 - '" 
11-1- 3-0 2' 
20-5-2-5" 
12-'-'-496 
'2-3-3-2 " 
"-'-'-00' 
20-6-5-122 
~'-J-3- J5' 
,. -2-2-1110 
12-6-5-1100 
12-'-'-32' 
13-11-'-215 
18-2-5-215 
20-3-3-280 
18-3-5-343 
13-5-5-380 
21 -'-5-'" 
'5-5-5-592 
"-11-5-325 
1'-5-5-611 
18- 2-5- 203 
12-Z-1-7~ 
1'-'-1-006 
1'-3-'-'65 
13-3-1-209 
'6-5-5-593 
11-5-5-58C1 
20-11-5-11'6 
1Q-2-3-105 
'6-6-1-667 
16-2-5-2U 
20-11-5-"8 
21-2-5-211 
12-3-1-185 
15-11-5-"40 
'9-'-5-66 
'9-"-5-U6 
11-3-5-"" 
11-2-5-216 
16-6-'-661 
2'-11-'-1135 
16-6-1-659 
lq-l-1-1 
16-3-5-337 
1 '-6-2-1150 
13-6-2-"1 
19-6-3-723 
11-2-11-208 
18-2-11-1111 
16-3-5-H5 
11-3-5-351 
19-5-5-602 
13-2-5-130 
11-6-1-659 
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!XP!RI!NCE IH WA~"" COOLED NUCtEAn POWER RRACTOR 
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exposen TO nADIOACTIVI RELEAS!S FROR Lwn ~D!L CY 
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BIPOSUR! BB RBCORDED POR RADIATION VOR~!RSI 
EXPOSURE ~ROR THE 0.5. NA'AL REACTOR PROlRAM. 19 
UPOSUR! GIJIOBLIUSI 
EXPOSURE TO I-RArs - O.S. 1970/ 
EXPOSORES - THE EIGHTH "IDTEAR TOPICAL Sr" POSIIJH 
BIPOSURES ~T LICERSED F~CILITIr.S, 19741 
!IPJSOR!S AT LICEnSED rACILITIES, 19751 
!(POSOR!S AT LIGHT VAT!R CooLI!D POIIER REACTORS. 
IXPOSURIS AT twRS, 19 fi'l-1 97_1 
!tTERSIORI 
lilT I ROOISH "BITI 
PUL SAFB DRSIGNI 
FiIL!D POEL ELEMENTSI 
!'AlLUU/ 
FAILURBI PR 
PAILUR! - A RBVIEWI 
PAILORB AND ITS RPFECTS II LIGHT VArER REACTOR A 
PULIIRE EXPERIENCEI PRI"ARf CO 
PAILORE IN NUCLEAR PRESSOR! VESSELSI A PROGRBSS 
rAIL ORE IIRCHAHIS~S II REDU~DANT S!ST!"S I"POBT~N 
PlILORE or All AIIrt"OR! - 8ERTLLIO~ SOllllCR RODI 
PAILOR! OP !ftBRG!'Cf COR! COOLUGI IULTSIS 
PlILOR! Of N RUCTOR PRIMARY SCRA" STSTEMI 
PAlLOR! PROBABILITIESI 
PAILURR PROBABILITTI 
PAlLOR! PROPAG~TIOR IN LIQUID HETAL COOLED FAST 
PAILOR! STATISTICS UD FA IWRE PR08A BIUTIBSI 
rAILURE ro SCRAM II LIGHT IAT!R REACTORSI 
PAILURBS - WORLD EXP!RURC! IN WATER CODLBD NOCL 
rAILURBS - VORLD EXPERIENCE II lATER COOLBD NOCL 
UILIlR!!S - WORLD !IPIIRIBRC! II unR COOLBD NOCL 
FlILOD!S - VORLD ElPBRUNCI! IN IATU COOLIID NnCL 
PAILORES - VORLD BXPBRIENCB IN lATER COOLED NOCL 
PAILOnS A 110 THEIR COHS!QUENC!SI 
'PAILUR!S AT NUCL!AR PACILITrESI 
PAILORF.S IN AIR "ONITORING, AIR CLBARING, AID '8 
PlILORF.S III RUCTOR SAP!!Y STSTE"SI 
PULDR!S OF rHRBADID nTTIH~S AHO nSTEHRRS AT H 
PASTE" EllS AT NOCUAn l'ACIU'I'I ES/ 
PATIGUB CRACK PROPAGATIOR H MEOTROR IRRADIATED 
PBO!RAL RBPUBLIC or G!RRAHYI 
PED!RAL REPOBLIC OP GERHANYI 
PIDBRIL REPOBLIC OF GER"AN!I 
FIDERAL REPOBLIC OP GBBeIR! - THB DIR KOCL!IR Sf 
PBDERAL IATBR POLLOTIOI CONTROL ACT ARD Irs IftPA 
nD!RlL VATU POLLOnO" CORTROL ACT UD US InPA 
PEED BACK TI"! RESPORSE IR POIER R!~:'TORSI 
nRftI REAcrOR ON OCT. 5,19661 
PERRITlC PRESSOR! 'ESSEL S'l'EBLS/ 
PERRY CHARCOAL AOSORB!R IICIDER'I'I 
rBBIT RUCLIIAR PORED PLANT FIRE OR ~AR.22,19751 
FFrF CORTAIN"!!TI 
FIELD MBlSORlMBRTS OF AT~OSPBERIC DI FPUSIOft DMDE 

11-1-5-054 
20-4-5-45A 
21-1-5-83 
15-4-1-375 
1~-5-6-666 
18-3-6-370 
20-4-6-468 
16-4-4-458 
15 -2-5- 1~O 
21-5-6-64~ 

19-6-5-732 
?O-1-6-83 
15-2-4-163 
17-6-4-701 
14-3-2-201 
1'1-4-1-427 
13-5-3-366 
20-2-6-210 
21-5-4-618 
16-2-6-224 
16-1-6-79 
14-1-6-027 
19-6-3-712 
16-3-6-354 
16-5-6-603 
17-2-6-231 
19-6-6-748 
18-3-6-355 
11-2-6-142 
17-6-3-693 
2Q-5-6-595 
21-6-6-766 
18-5-6-666 
19-1-6-91 
17-3-5-351 
19-6-6-760 
16-5-6 - 614 
18-4-5-492 
13-4-6-304 
T4 -3-5-220 
20-]-6-345 
12-5-2-456 
15-4-5-453 
16-6-5-720 
17-6-6-743 
18-4-6-523 
18-3-6-365 
11-5-6-622 
19-4-1-433 
15-2-2-146 
12-3-3-226 
13-3-3-220 
11-4-6- 323 
n-]-2- 1 87 
21-2-3-184 
12-5-3-487 
21-5-4 - 618 
15-5-3-554 
17-6-]-686 
14-4-6-362 
15-3-2-285 
12-6-6-608 
15-_-2-387 
H-6-2-681 
16-3-2-291 
15-4-2-387 
20-6-3-690 
16-3-6-354 
16-5-6-603 
17-2-6-231 
18-3-6-355 
19-6-6-748 
16-2-3-150 
14-6-6-660 
20-2-4-176 
18-5-3-624 
13-1-5-047 
1l-1-5-0H 
18-6-4-791 
15-11-3-409 
19-2-2-176 
20-5-2-551 
19-3-1-297 
15-3-1-262 
16-11-1-1121 
13-11-3-295 
12-2-6-123 
18-6-_-791 
20-1-6-78 
17-5-6-592 
n-5-"-Q70 
17-2-5-223 
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FISSIOI PROD OCT 8IRI.IOR II SOOIOftl 
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I. IUIe S 
II. !RGIU 
IIUUIIPI 
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'ISSIOI PRODUCT RP.JlOUL/ 
FISSIO. PRODOCTSI 
PISSIOI-PIODOCT RADIATION 
rITTlflGS ~ND PASTI"ERS AT 
PIlED nOTROI lBlIOnBlI1 

A"D TH!PIIAL po.IR sonR 
10CLSAR rACILITIISI 

PIX!D InCL!AI rACILI'IISI STATE 
'LATS 'LANT 1.1 
PLATS PLA"T 11.1 
'Lonno lWCLUR pOlin PUNTSI 

Til! SAnTY A 
un LOCAL nonn 

T 

PLOODIIG HA1. ARD POR IOCLun POIlIUI PLARTSI 
PLO'I ua I!PLClODUa PH 
FLOCTOATIONS AIILYSISI 
'LOIn PLOYI !'III UfI.OOD 
'LOID !TROCTORI lflALTSIS POR LW~S IN TR~ PftDIRAL 
PLOID TlST IJT!(l81L TIS'\' PlCrl.ITT AID 'PDCJlAftl 
PLnx DnRI~a A tOSS OF COOLAIT ACCInl"TI 
FLOI T.ST PACILITTI 
raG AND DRIPT DIPOSITIOR PRON I!UPORATUI COOLU 
fOOD CHAI~ TIAISPORr OP LIAD-210 ARD IADIO~-2Z61 
FOOIl CRAIISI 
POBC I Rlto RT I 
'ORCED COK'ECTIOR STST!ftSI 
PORCID COI'ICTIOI SISTEftSI 10.100'1' 
POBRATIOl9 P08 DISPOSAL n. ftIORLT RADIOlCtI'1 PO 
fOSSIL POILU POIPlR PLUTIII \IlDUTIO~ n PIIISPIIC 
rOIlR'l'nlTII !IDA UP CLBIIU(J COIPIRUCII 
,00aTIIITII POYIR IRSTRDftBftTATIO. STR'OSIDR 0' TR 
FOOITa GInn CONrlUICl1 nCLIAR UPlifT 1 
'ODRTR IIT"8.1TIOIAL COIGBISS or TH! IITlallTIOI 
PODRTII WATER BIAeTOR SA'ITT R!S!IRCH IIP08111TIOI 
PRACTORI I"'ISTIGATIOIS AID STITUS OP THI 1111" 
'IlCTlJRtJGI 
FIl(JftBlT&!ION 1I0DILUCJ RBUrIYB '1'0 filE BRlUnp 0 
PRA~E'O.K 0' TRI OECD RDeLI1R .IIROJ 10!"CYI I.T 
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POlL UD RIIACTOR IIIDOnUISI 
FO!L ISSIRDLIISI 
POlL AT RI~R BUI.OP/ 
PUlL BIBA'IOR COIIPO'l'11 COOISI 
POlL BlRAYIOI COMPDTBI CODIS - ADDINDOII OK PBlP
PUll IIIIIUYOR Rl91!lRCII n TIll 'PlDBRAL B!P08LtC 0 
FUlL BlRUIOI OIDBR ACCIOII'I' COIDITIOISI 
rOIL CTCLEI PBD818ILln liD CO~SBQnIJC!B 0' 'I'JIU 
PUlL CyetB rlCILlTIISI IADIATIO. DOSIS lID IPPIIC 
'UL DlUGI DORtIIG A IIACnU'l'! UIrUT!D lCCIDI 
PII IL ILlllnT SI 
POll raol LlGI'I' IITI!I C'lOISI 
POlL MIL'I'IIOII IT ST. LlDlDT II 
POIIL NIILTIIO IICIDnT AT !III PBIIII IIAcrOR 01 DC 
POIIL IB.IoeBSStlCI OPBRlnOWSI 
PO IlL RJ!PIOCBSSllIO PL 11'1'/ T 
POBL IBPlOCISSIIO punl Tn 
POBL RlPIIOCISSIIO punl ISTUATIS 0' DOS! TO .0 
POlL II.ROCISSI.G PLAITS I. InRO'I, 1"2-19761 
POlL ROD IIBI'IOII 001118 'l'R1 HIATIP PIASP. 0' A L 
FOIL ROD PIILORI! 1.D ITS IPPICTS I. LlORT .ATIII 
POlL RODS 'l'l!SUD OIUII POIIII COOLII3 fttsUTCH CO 
POlL S08ISSB~BLIISI PII-!3-PII P1ILURI 
POIL-COOLIIT IITIRACTIOISI aBC! 
POlL 10 ,onR PtalTSI IIDllTIOI II PIISPI!CtIU -
POuno 0' 10CLEU ponl PLAUSI 
pnUI 

20-,-q-fil 
11-6-2-"'J 
2"'2-1-H1 
"-J-lp281 
lO-J-II-J08 
'5-11-5-'.0 
10-6-5-65' 
19-1-6-91 
2'-'-11-5' 
20-J-'-JOA 
17-5-6-592 
20-J-II-2911 
19-11-5-U1 
2'-1-'-59 
16-J-~-JJ? 
12-II-2-Z91 
;2-6-2-562 
19-6-2-'" 
11-~-3-31' 
1~-~-Z-596 
12-2-3-90 
12-5-5-516 
, 1-'-1-3 " 
1]-,-/1-05. 
13-'-"-OQ1 
'5-]-'-295 
17-1-'-U 
'5-~"-!i1Z 
15-6-'-12) 
21)-5-5-58Z 
1~-'-Z-J99 
19-1-Z-Z0 
1,.-Z-3-105 
19-'-2-20 
20-5-Z-55' 
15-6-Z-616 
lA-J-2-Z98 
111 -Z-I-079 
15-2-5-190 
21-'-5-"16 
"-1-5-04] 
ZO-6-6-135 
ZO-6-Z-611 
'8-2-2-'511 
l' -2-!i-130 
12-3- '-185 
18-2-11-11Q 
13-1-3-029 
13-J-0-lI11 
19- 1-5-60 
'8-Z-'-1U 
12 - !I-!I-52J 
"-5-11-391 
16-6-Z-6U 
Z1-Z-'-158 
19-11-2-!l65 
19-5-2-!l1I1I 
19-~2-5811 

19-'-'-'" 20-6-3-690 
"-5-1-'0~ 
13-6-2-1167 
1'-3-6-Z37 
lZ-6-'-5!1J 
16-'-l-'36 
11-3-6-363 
11-1-2-19 
19-6-2-699 
19-!l-2-!l1! 
19-5-2-588 
19 -2-2-176 
1,.-5-2-1152 
111-6-2-!l91 
11-3-5-351 
Z1-!l-Z-582 
13-3-3-2Z0 
:lO-I-'-!l. 
'2-'-1-035 
12-2-6-'ZJ 
1II-!l-5-UZ 
16-5-5-59J 
11-~5-!l1I0 
13-2-5-130 
ZO-1I-6-". 
21-1-Z-Z6 
12-~3-'B1 
19-II-Z-"O 
'6,.3-2-Z91 
21-J-Z-3'9 
12-3-'-1115 
16-'-6-79 
111-'-6-358 
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P.S STKPOSI"K AT LAS VBGAS I I 1!I0I,OGIClL "I'rIlCTS or NOBLP. GASES [ A REVIEV or SP.LECTED PAPERS PREsnUD AT 
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A REVIElI 01' SBLECTED PAPERS PR!S!RTED AT THE 1973 "ODLE GASSES ST"1'OSIO" AT LAS V!GAS II BIOLOGICAL EPPE 
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TER COOLED NOCLEAR POWBR REACTORS IN 19131 ST!l~ GE"!PATOR TOBe FAILOR!S - lORLn EIP!RIE~CP. IN IIA 
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TER COOLED NUCLEAR POIJO:R REACTORS IN 19161 SfEAN aENp.RATOR TUBE PAILORES - 10RLD !I1'BRIP."C! I~ WA 
U WATEP COOLED NUCLEAII POIRII IlEACTORS DUllIG 19711 SfEA" GBIERATOR TUBB PERI'OR~AIICI! - lORLD nPERTuce WI 
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RIGR TBIPERATOIIE GAS-COOLED REACTORSI 
RIS EI'IRO"RBNTI 
HISTORTI 

SY"POS 

12-~-2-2Cj7 

12-6-2-562 
12-2-5-110 
18-2-5-203 
13-5-1-353 
1~-3-1-262 

16-4-1-421 
14-1-6-021 
13-6-~-418 
12-'-2-291 
12-6-2-562 
19-6-2-699 
12-2- .~-90 
15-J-u-302 
15-6-5-732 
19-2-5-205 
15-3-0-302 
15-6-5-132 
16-2-3-150 
15-6-3-691 
13-6-2-459 
U-5-1-U09 
19-6-2-681 
16-2-6-224 
16-.1-6-35U 
16-5-6-603 
11-2-6-231 
18-3-6-355 
19-6-6-148 
20-5-6-595 
21-6-6-166 
1]-3-0-181 
13-3-0- I 81 
1R-6-1-121 
14-)-1-181 
11-6-2-~63 
19-2-2-176 
20-5-2-551 
15-4-3-~09 
19-3-1-297 
12-4-1-28) 
19-6-5-732 
21-6-1-103 
11-5-1-365 
17-1-1-15 
21-2-4-205 
lA-3-5-329 
12-6-1-553 
11-1-5-039 
11-1-5-039 
12-5-2-456 
20-1-3-44 
15-4-6-060 
20-4-4- 4 34 
15-4-2-399 
16-2-4-180 
21-1-4-59 
14-4-5-340 
12-1-1-001 
15-2-5-185 
20-5-1-525 
14-5-1-409 
20-5-5-591 
18-5-5-641 
12-5-6-5)0 
1Q-4-5-340 
16-6-5- 120 
14-4-1-267 
15-1-4-030 
15-4-5-440 
15-4-5-443 
15-2-1-132 
12-2-5-114 
12-6-2-569 
18-3-2-298 
16-1-2-29 
18-2-2-154 
20-6-2-611 
19-1-2-20 
13-3-1-216 
20-1-2-21 
11-1-2-012 
21-1-2-26 
12-5-5-523 
13-2-5-130 
19-6-2-699 
18-2-3-168 
19-3-5-356 
20-6-2-611 
12-2-3-90 
13-5-5-380 
11-5-1-365 
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NTS H W'TER COOUD POV ll R Rr.~CTORSI RADrouuc "'O'OOBN ClllNlU 'I' tnN An~A Loll '" t' OOLAN' ACCIOI! 
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PI1El.ING OF " rrCLF.~R POWl'ln PLANTSI UIA STII'ORlUII ON UpnnlCI nOft On~M'nCl AID 
UCLFAF POURI THI IlIA-lBC n~'Olnll OR IIRUIIOlftt!M'I'l!. uPlen OP \I 
P,XTINGDTSH"~NTI Ull-IIOPR R"'I'IMII ON 10D:r fl~ cnlllllllUOM AMD 1'1'8 
A!JINCTtvP. r.ONTA~INANTS IN THE AT"OSPH!UI IlIA-IRO U",ost"" 01 'I'NI ,",UCU UNAYlOII 0' II 

PPRPSSJO NI 
THI ICI COIIDRI~BR IIllC'I'OIl COIITAINII'" .'.'R", 
THI ICI COMDIl""RR .YII'I'KII 'Oil CORTAllNINT pn~.ldll. no 

ICP' C~I'I'ICALI'T .' •• '1' 0' IICTnBIII "."," 
111 ft IIUCLRAR POI!II ITI'I"I I'R,ollnlll 

JOINT ANNUAL ST"POSfOR or IIII .onn UD InCLIU SCURC. OROUPS - '''01 
R R~PONf, IBILITIE5 POR NnCL!AR POW~R - LAPP. REPOR' TO THI ILLINOII CO"ftlllCI CO""llll"RI I'AT. 

NOOSTR! PRO" 1975 TO 2020 ~ND TRr. ISTlftATID RADIOLOGICAL !"PACTI scaNARtOS OP ClllaOR-" nILIAS.I PIIOII '"I 
COftRTSI BALUCIlIG !RYIRONUNTAL nnCT lND ICOIO"IC noUIS! - Tnl tIIPAC' or '"I 

R OC ~SS!NG PLANTI THI !MVIROr~!"TAL I~PACT InoIWI-'29 ~!LIASftD IT A 'nCLBAR PUlL II~P 
ocr.f.' !! I'OWlR PL~"TSI RADIOLOGICAL UPAC'r or UIIBORRI IPPL"III'I'~ (lP C(lAL 'UID AND M 
EPROCP'5~11IG PLAN'!:I 'l'HI I"YIROUI!NTAL IIIPACT or CAIIBOII-U ULUUD IT A IUCLIA! PI.IIL II 

ECONO MICAL KETHOOOLOGT POR ASS!SSIWG TH! BADIOLoorCAL IK.ACT 01' HTPOTnS' I CAL 'IAt'l'OIl ACCIDI''I'DI 
N nCLE~R STATION I PRBLI"IN~RT DOS! AND RIAL1'R IMPACT OP TRI ACCtnin AT Tn Tnlllll! Rnl ULAM" 
LAIIC1NG ~IIVIROR" E NTAL I~I'ACT AND ECOIO"IC PROGRISS - 'HI IllPAC'I' 01' T"K COIIIITSI III 
ONS FOR THE SlFE TR~RSPORT or RAOIOACTIV! "ATIRIAL!I TBI IK'AC'I' 01' 'l'R •• ROPOI.D BB'XSrnNft '0 XARA liGULA' 

RADIOLOGiCAL I"PACT OP THollnR "IIIIIA AND IIItLI'" 
A"~ I TH F. NEW PEDERAL WATE' POLLUTION 
RESI TH E NEW PBDERAL lATER POLLUTION 
R PonR PURTSI 

CONTROL lCT AND ITS IRPACT ON "OCLIAR ,oln nun X. u'!.ICUln. ° 
COITROL ACT AND ITS IMPACT ON rUCLIAR POI.I PLAIT! PARr II. '"I Irr 

ONIQn! P.COLOOICAL IRPACTS AS90CIATID II'I'! a'PIKnRp. PLnATtrO JUCLftA 
"IDICAL AIID LftOAL IRPLICA'l'IOIS OP A LAROI IILIAII! 01' IAOXOlonUII 

PRELI"INARY OBSERVATIOIS 01 THI BADIOLOOICAL IKPLICATlnNS nr PORIOI 'OIBIII 
lOR DrrPIlIG THE SUTor PHASE or A LOCAl IR-PILII USTS AT !lULUnHI 01' LIII PAIIL ROD IUAY 
SSURE CO"PONP.RTSI II-9IR'ICI INIPftC'I'tOI 0' IOCLIAI 'OIBI 'LAN'I' 'RI 
L COOLFD PAST BR EEDP.R REACTORSI II-SII'ICI IIS'IIC'I'IOI 'ICII"rOUIS rol LIQUID IIITA 

RADIOLOGICAL ASPBCTS or IUCTUI IIRANID" "ILLUn SIns - Aft nnnnil 
BROUS PURY CHARCOAL ADSORBIR nCIDIIITI 

PRELI~INARY REPORT ON 'l'H! THRII MILl ISLAND I'CIDRI', 
rORL ~ELTIIO IICIDINT AT 'HI PftRftI BIACTO~ nl OCT.5."661 

I.CIDIIT AT THI LIICI.S RIACTOR! 
IICIDI.T DATA rILII 
tlCIDIIT 01' JIIII-!!,19701 

WOCLEAR PLAftT PIRI 
~nM12 

IIIG BOI LING lATER RF.ACTORSI E'ALDATIOI or 
ROGFBSS REPORT OM THE OSE OP ACOUSTIC !"ISSIOH TO DITICT 

I. APPLICATION OP TH! PIPCA ArD RELATED LIGISL1TIor '0 
nCI Dilts OP PUIIU' CooLAIt' I~LlASI I'IIOR OtlU'I' 
UCIPIII'!' I'ULOn U 10CLlAR PRlsson UIISlUI A 
UDUIDOlL DISCIIARon II 'l'RIIOOIIH till III 'I' PROIIU"SI 
I.DDSTRIAL SAIOTlOI II IUCLIAR 'OIIR PLA''I'II 

THE S~PETY OP WOR~BRS IN THE NOCLEAR rUIL 1.0 REACTOR IIOIIS'I'RIRSI 
HIS~S 1ft TRANSPORTING MATERIALS rOR 'lIIOOS EIIIIII IIDIISTBIISI 

P EVAPORATION TO TnE TREAT"ENT 01 LIQUIDS II TBE ROCL!11 I.DIISTR!I APPLICA!10. 0 
ARIOS OP CARBON-H RELEASES PROK TBB 10RLD IOCUU POIIR UDOS,.y PlOR 1975 TO 2020 1110 UI U'I'IIIUID laD 

PIIBLIC OPPOSIrIOR TO IIDCLUR POlER - AI UDOS'R! onnnil 
POPUL!'IOV DOS!S rlOft THE NOCLIAI IIDOSTR' to 2000 A.D.I 

LIPERATIOI AND NDCLEAR POWBR - A REVI!V or THI IASAP AID I.rCI STODIISI 
V~TER REACTOR SAPETY RISIARCB IlrORKaTIOI IIIITIIIII 
lATER RIACTOR SlrlTY RIS!ARCB IlrOIKATIOI 8111'1101 
UTER 1l!ACTOR SAPUY 9IS!ARCB UrORIIlTIOI IIIITUOI 

POORTH WAUR l!ZACTOR SAPITY US I!A Rca UI'ORftATIO. IInnOl 
PIPTH NRC VAT!R HEACTOR SAPITr RISIAICR I.rOIRATION RIITI.OI 
SIXTH IIRC unR RBACTOR SAPB'l'Y- RlSI!AIICH nrORUTIO' RIITUOI 

SEVENTH RIC IATIH RIACTOR SAr!TY IISIlRCB IIrOl1l1TIOI 1I11'I'INOI 

RUCLIA. PlO 

T OP LIGHT lATER RBACTOR I'UIL DI"IG! DORIIG I RlaCTI'!!! I'I!Il~ED ACCIDIRTI aSSllllIl1 
ACCIDENT IN PIRSI TR!R~AL SROC~ STODI!S ASSOCIATID 11TH Ild!CTIO. or IIIIROIRCT CORI CooLAR'!' rOLLOII.G A 

ISSDES OP SOIL-STRUCTon I1TEBACTIO. liD SIISNIIZ upn OIPUITIOI POI IUCLIA! .01111 'Lunl 
THE RE1AP4 COftPUTER CODE 2. !IGlftE!RIIG DESIOI 0' Tft! IIPOT !DDILI 

TH! IRC PROORAK 01' IISP!CTION liD IBPOlCI!I.', 
IN-SllfICI IIS'lCTtON or ROCLIAI POIII PLIRT '.1180111 CORPO 

.U-SlRYICI tlSP!CTIOII TlClltQon POI LIQUID IITIL COOLID rA 
LIGAL AID IIS!ITO'!'IOIIL PROILIIII tl POIIR PLIR' II'I'IRIII 

THE POURTEBNTH POIER IISTRU!IITATION SYMPOSIU! or TBI IISTBORI.T SOCIIf! or lKIIICII 

H!:MTSI 
ST BREEDER REACTORSI 

TOR COII'rAIlI"BftTSI A suun 01' IPPLUD IISTROIIIIT !TITINS rOI OIl IUM LIIIIf lUll RlAC 
SET-POINT DRIPT II InCLEAR POI!R PLIIT SAPITY ABLaTID IISTROIII.TATIOII 

BRNATIOUL SY"POSIU"S OR IUCLEAR PonR I;'LAn' CONTROL· liD nSTaOIl!lU!Io" nil lMT 
L POVER IRSTBU"EBTATIOII SY"POSIDft - CHALL!JG!S POI POlla IISTRO!IITATIOII 'HI 16TH AIRUI 
THE 26TR ISA CONPERBRC! lID EIIIBITI IISTaUBI.TAfrOI AID AOTOMI'I'IC COI'ROL STS!lftl -

u-~- ' -n ' ,.-'-'-lln 
11 - 1I·8-~6q ,.-e-.-e'll 
Ift - I - 2- '''' 
,a-I-I - .,'lII 
11-'-3-116 
31 - 1I-'-IIID 
'8-2-A-aU 
11-1-)-02' 
2, -a-,-.o ~ 
a' -,J-3-UI In-e-,-". "-'-3-3 III 
"-8-11-,., 
u-a-a-n' u-a-a-u, ,.-a-,- '.0 
II-I-,-IIU 
a'-S-'-AU 
"-'-2- 191 
11-11-5-131 
15-1-'-0' 5 
10-a-3-186 
u-a-'-103 'A-,-a-n 
12-a-I-75 
I S-a-I-III' 
'~-l-S-lOA 
',-.1-11-311 
17-1-11-' '0 
a'-5-6-.. ' 
Ift-~-3-Sn 13-11-'-"0 I.-e- '-5711 
"-5-5-603 
1l-'-'-30' 
11-1I-1I-5U 
11-11-11-'" 
11-11-1\-580 
2'-11-11-63_ 
20-1-11-1111 
13-'-1-10' 
13-1-'-'03 
20-3-5-3 It 
'5-'-'-361 11-11-'-111' 
20-5-5-11112 "-1-1-" , 
U-II-'-'U 
21-'-2-26 
17-6-6-'U 

'"-'-'-'11' "-1-11-'22 
20-'-6-78 
20-'-6-U3 
'2-1-6-123 
"-'-6-1' 
20-3-'-'0' 
12-11-'-53' 
15- '-6-076 
'5-I-J-5U '1-'- '-262 
, '-2-'-107 
17-3-6-363 
"-2-'-135 
1I-e-'-e51 
"-5-5-602 
12-11-2-'" 
15-'-5-056 
21-6-'-'" 
15-3- '-3" 11-'-'-1 
'7-2-1-'113 "-2-'-' U "-'-I-UI 
20-3-1-2'1 
21-,-1-219 
21-5-2-512 
"-1-2-'0 
2'-6-'-735 
17-3-2-299 
11-6-'-67' 
17-6-6-733 
'I-e-'-II" 
111-2-1-121 
'3-1-3-029 
"-6-'-102 
'6-2-6-223 
15-'-3-0'5 
15-e-3-e " 
13-5-3-'66 
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U'I'InPlftl" CI 1M %N9'1'ftOft,"U'I'lON AND CONnOL !YlI'l'MSI A Nil u Arp"6~~ft TO TH 8 PftfiDLIMD OP WL"tTnrCAL 
RNYH~M" !I N'I'I t".'~UftRN'A'I'tON POR ROWl'l'ORIHO PLDTONIU" IN THE 

POlla !IACTO~.I 1 •• 'ftUMINrA'I'toN ron MONI'I'nRINO 'H! "ypnTHR'I'ICAL 
lAP I!! : •• 'I'"O""N'I'A'I'EO" rOR 'I'HI SantOR COOL!D rAS'I' RIACT 

UlnllftlllU'I'lOK nouns FOR NUCLBU pOJr.a PLUT 
'!'HI 1''1'1 ANNflAL .OIllR EllIIU""INU'l'ION UNPI.,nUII - CRALLI!UBS rnR POUR 

'I'll" 'OIlRTIIMfH PH"" UI'I'RlJMlNrA'rtON nllPOIIEnM or 'I'R! HS'rRU"P.RT SOCI 

6F =~~ QLAM'I' AcefDNN'!' IN LAftO ~ Ll~ "' WA~I" 
t1~1 

8H'MI 
fNn'l'nOMU'I'AU(lNI 

a'll" el l AM "nCAI 
W~ I HRAfTQft PLANT81 

II~NU'nYf'l" elr 
.aOTlefION fllfaOIl!N'A'I'EOI S'8'1'IM' II LIOHT .Arla COOLED PO 

POR'!'AILI nl'l'A-OAIIMA nun,., IMITnO"INT~1 
ft IIf,Anl 
Oft ~, MUtLIA" IIA'ft'YI 

IfLICO"1 InDI •• IllDLaTID CAlL!! POI CALV!RT CLIPPS NOCL!AR POU! 
"UCLIAn LIalttt" E.sona,CI - a IREIP IIES'I'naY Blrtlctt"" rR! SUCCI 
"OCLIAI LUDrLITI usonnci - A URDU or BIeU'.f TlARSI 

Ln •• OP PLOID 'I.' EI'I'!OaAL 'I'RI'I' rACILt'l'Y A"D PlnnRA"' 
pn M AlT C:ON'l'AfNNIMT LUKlIII U'I'Ullff - AunUlL I'I'Y A"D lUlU or rAILDR I ! 

• ftla.lrIca~c, nr 1'1' •• 'PICt8 01 I"IDII'I'Y AID oPlnATIOW o. LIR PRISSOR! flSSRtSI 
A8uunn a' A "tell! UfROn ! 'I'T IIRoncun usn" rOR LOSS or n!CTRIC 

~&p.'Ra"aKI 't"nATnIY OIOU"D "OfXOI I.TIII%TY A'I".llIa'IO"1 

K"'''J'II('HI 
ftADIA'16N IMg"IT'L~RIN' 

MNHftl 

L ~ A~ '(l UB I PLAM'!'HI InlUI8 fI' IO%L-I,noernl. EI'IRAC'!'EO" aID RRIS"IC I"PUT DIPI,trIO' POR WOC 
C~Nr Kft~Tr"O O' 'U"L - COOLA.T I.TlaACTIO"SI 

'l'H 1M "'"~ 
IIU"I 

""Olftft'l'AN"INa D. ~NI.a"'I'IC ~OL'II rOIL-coOLA.' tlTI IACTEOIl1 IICI.T DEVILOPft!" 
HIlIIIIAnY or Tn nJll flfllT '1'0 'l'nR '''lInlN'!' IIf fHl UTIUOINC' UUII 01l0"P OR IUCLIAR IASfE RlNAU! 

"~1I1 
eI"H8nAL 

nClfl 

A N~W AP~nOaC" Tel 'l'HM 'ftOILIM! or ILICT~ZCAL tNTIII.IIIWCI IN IIS'I'aURB"TArtO' AIO CONraOL SIST 
nnllCT{fftAL DIIAION cunUA POIt Pili CONunun 11'1'111%1"111 ."OC'I'DaUI 

InNI IICCIIIIMDATION! 
Mle tN'lRNATIONAL aallft!"llfS 0" RIAC'I'OR SAr!TI RIIS!A 

or 'UR l'T~ftNA'I'IO'AL COII"ISSION 011 RAOIOLOlECAL PROTICT 
U'I'IUlTIIIWAL CnIPBftIlCP! 011 WDCUAR SYSl!ftS Rl!LI 

POaRT" 1I'II'A'I'IO.AL CORORISS or TR! IlfIIlIA'I'IO'AL RADI 
IU'IIUAfIOUL cO.ORlU OR 'HI DrrrllSIOIl or PrsSI 

INBaaT ADlwcrl l.flnIA'I'IO.AL CooP!Rl'l'EO" IN NOCLIAR SAPlfT A.D 
1"6 rlrlalArIOIAL IllrINO 0" PAsr RIACTOR SAP ITT A.D 

CONa~ ll. or 'I'HI I"'II.A'I'IOllAL .ADEATtO" p,orICTIO. ASSOCIATIO"I 
'I'RIRD INT~aNA'I'IO"AL SYRPOSID" nR PACKADI'~ AND TR1'SPO 
rErr" IJ'I'UllnO"AL SY"POst,," O. fBI PACKAGING AND TIA 
tAU UnnA'I'lONAL sy"postO"S 0. InCUAR PO.8ft PLAWT 

UnUA'I'lONAL nils 0. PRINCIPUS AID STANDARDS 
II'I'IIINA'EONAL IASTI R1IAOI"!IT St"POSIOftl 

AII LI" ~"alN II'I"O ANn ftliK AI. 881"1"'I'1 
A'J6M PftO"tl'!'IDM AllDelaTIONI 
"N p~fln"C'l'1I1 
o un IN 'l'HI! 'RUIIII"I'~ OP '"'' OICD MUCLIIA'

"!lLA n O PHUIC., 
PO""H INtlftNATtONAL 

~TA'!'I flN 6' ftADrO~CTJ'1 RATftnlALII 
UPOPTA!I'tO N 6' nAD%OAC'I'UI RUlnuu 
COM"6t AND XII'I' ftU MIHTATXONI 
OP ~IAr~"ft ftAP~'I"1 

IOU .rrIlCTI OP ,nlUC nnUllnOI O. TR! U1C'I'OR LIC!RIIUO PBOC~SSI 
TRI DOl INTROIION D.'ICTEO" SYST!~q RA"D800~1 

t 1"1' nJ.HfOACTZVI 'h.T~8 AT COMRIRCIAt 11'.1 - AM "'DAT!I tl'~.~nRY ! 1962-1978 I AWO PROJECTIOIS ! ~O 200 
An"n Z M~N'I'" OP A'MOft~"II'C DfP'Dft I ON UNDla LO. IEMD IPIID IN'II'IOI CONDlfIn'SI A S"R'~T OP rI!LD BE 

.1.lor I.'ftST"IN'I' I •• nCL!A! PO.IR PLAITSI 
O"C~"U'l'%()"11 ILI"IR'I'at IODIn AND nun rODED! AnSOUTIOII 0' ACTIVlUD CH1P-COU. AT LOM C 

r, IIAnCn AL AT LOll COMCINTUTtOIlII ILlRBN'l'AL EODtn UO /liTH'lL 10DIDI AD!ORPTIn. 01 ACTUATED 
Nn PLAN'I 'I'HI RNVlaONR'"'I'AL I"PAC'I' IODrll-I29 RILllSID 8t A MDCLIAn PDEL REPROCESSI 
N ! ft~'tn" I" ftIA C'I'Oft CON'ar"M~W'l' DotLDINQI RAIQORRAD!I AR 1001""-131 RILIAS!I RADON CONC! 
Dn '~TIONAL ftAI Rft ,an IIITI"A'I'O THI ONCOOIIIIC IrrIC'S or EOMrZEla RADIAfIO~1 SO~! oes 

PAC'fI"H LIRI'I'7.IO PIIO"P'-C~IfICAt 8ICURIIOI. I. ERRADIA'I'ID rASf R!AC'OR cnRp.SI 
'A'roo~ C.AC~ 'Rn.AD1'l'InN EN 1I10Tao. rlllDEA'I'1D PllRETrc PRISSDRI '!SS!L S'I'!!LSI 

11 %""1 CAlKS rOR tlRA DU'I'ID POlL - A LOOK A'I' TH! CAS~ DI!S IOMBRS G 
N UY CflNII:I:DUAUnll1 ULA'I'IMO TO AR MUAnOR OP sun PDR uu nIAnD IDCLIU !'OILl SO~! PRELlftI 
lila 1I11!"A'tcn CONnZUORAI ~p.II'Oln or ONUftlDU'I'I1) AND rRftlDIATKn PlR POlL RODS f!Sun DIIDBB POIIIR COOL 
11111. IITl'illLlI nuno" InA DIATlOI IIBRI'l'TUUlf or RRlCfOR PRESSORB VB 
rwftTn"MI.l"'U'I'lON AIID An'l'OnAlnC CONnOL nSnR! - T"I 2"" ISA CONrnlllCI AIID URIBI'!I 
Tft~ r~p.~TOINT'I r.OIlIlIIIIOII ON TRB ACCIDIMT AT TRRII RELI ESLA.DI 

DBV!Ln'"~"'l'8 PIRTAINIIIO '1'0 THI 'I'HRI! "ILl ISLAND ACCIDllfl 
PftBURUAaY al."., ON THI 'HUI ULI ULARD nCID .. fl 

DOIIP. AND KIIUTH r UA eT or TH!,!" ACCEDIN'r AT 'l'RI 'l'HUI Rttll ISLAND 1I0CLBlI STATIOII 
THI! Rnoonl "IInRt 01 'HRII ULI ULAJD 21 

Rl!PORT or 

PRBLIIIIURT 

IIPRAS CO''I'RIBOfIOI fa R.ACTnR SlPZrYI 
r(\~ CO"~IIICUL 

ART PACEUtUlI1 
NUCtUR POII'IRI COIICIJI'I'S, PROILlRS, AND USUS II DIULOPIRCl SAPITY GOALS AND OBJlCTIfI!S 

l'R.nor DIl,n.uroM ro~ NUCLIIU POIIR ItAlTlI 
sou USUS II tHl SlISMIC D!SIOII np IIDCLIIAR POWER PL 

TSSDIS or 90EL-STROCTORI I"fIRAC'I'IOI AlfD S!ISIIC 
JAIl. 1, 1975-JOIl-30, I 978 I I UILOUS n lIB 10111' 
JUUI 

'IINT%LA'I'IO" If.TeM' IN Cn""IRCIAL NUCLZAa POIZR PLAlrs ! 
Lt(lIlT tIA,.~ UAC'I'n~ sarlT' UIIARCS II 

AIC 'I'1I8TIIIO.' AT '"I 1913 
NOCLIAIt 1"IRaINCY PLANIING I" THI IfATI np •• 1 

8CIIINCR 0100.11 - 19701 

JCAI RllltlGS ON RIlCfOR SAnT'l1 
JIItSIfI 
JOEI'I' AI.OAL StllPOSIUII or IEZI PO'!R lND "DCL!lR 

oRIson 2 nCtDI", D. JOII-5,I9701 
la PLAN'" ~laT II. TOP. IrPIC' or r'PCA nN !lRC LIClwsrla JURISDECTION AID PIOCIDQR!SI TB! lB. rZDIIR1L fAT 
nol' PIlAeR 0' tOCAI tN-PILI nns A'r URURDRI or LlR rOIL ROD BUlYIOR DDUIIO fBI! HB 

fH! RUIIAI - ~IY P1CTOR II JUCLlll SAPITTI 
IIICINT DIVILOP"llItS I. rlST aIACTO. KIRITICSI 

rll"OIl~NAI KINnICS IQUTlOR rOI LIIIAR nRSf-OID!R IDCLIAR 
U!I1!III"11IT or PUT 10Dto"-COOLlD IUCTOU II Tn DlInD KIIGDOIII SAPBTT 

KltPfON - 11101 RIIRO'lL StSfERSI 
IS nr DORl'I to 10R'HIIIII IInU"'ln POPOLATIOI aloDPS PlOII n!P'I'01l-85 IftIf'l'lD B! 1 SIIClLI IIOCLIAI rUIL RIPR 
I' lq62 A"D 1976, lITH PRn~IC'I'IOISI A SURIIA" or SKALLOI L111D BURI1L or RADI01CfI'. 11S'I'!S If COft!IRCI1L 
on ! 1982-1971 I nD PROJlcnon ! to 2000 I or SIIlLLO. LnD IIUUAL or RaDIOAcn .. IAS!!S Af COIIIIUCIlL 

ITA'I'I aIRIIO"SIIELI'I'I.! 'OR IUCLI1R POIII - LAPP IIPOIT to 'I'RI ILLIIOIS COIIIIIIC! CORIIISSIOII 
'"I 1971 TRlfEOI StRPOSIO" If LAS '101SI 

D .1.IRS PRW.INTBD A' Till 1913 10llLI OAS811 SYIIPOSIOII AT Las 'IOAS II BIOLOGIC1L IrrBCfS or 108LE BAS!S ! 
I. ,a.lal •••• I.TID af TH! 1973 "OILI GASIS StIlPOSIO! AT L1S 'lOIS II SIP1alTEOI liD COIIT1IIIII.T or loaLI 

Lla~I"EA AND 'RfIOED CAICIIO"' - A COlPAIISOI or fR! Llfl ROR'lLlft IISKS rao" R!lCTOI ACCIDRNrSI 
ITA'D!t IMIROIICY POIII StS'IIS, EI. fHI L1tll PLAI'SI 

PUlL RILTDOI. A! ST. ,LaORI.' II 
!BI L11 AID LOI LIVIL 11DIAtIOIII 

AIAIII'I'"IS DISCRIIElla 'I'lIaRIS'I'RE1L POOD CRAIl ,aAIISPOlr or L11D-21D IIlD I1DIDII-2261 l R!HBI or P 

AILOAI l'IIPIREI.CII 

SUINGI 
onlll 

'I'll LI1K or 'I'liK 106-'1' If a,IPORDI 
PRallT co.nunK'I' LlAUO! I1'1'IGIITY - lflILlBILITT ARD UUBI OP r 

'OR"ARY O. '1'"1-2 L!SSOIS LllIIID T1SK rORC! RIPORTI 
LIOAL AID IIIStI'I'U!IOI1L PBOBL!IIS II PO •• R PLA.T 

nDrClL liD LIClU UPLIClfIOIS or A LlRG! REtElS! OP IlDIOIO 

20-~-3-564 
20-3-3-280 
11-6-3-468 
16-6-3-701 
18-5-3-617 
15-11-3-Q 17 
13-1-3-029 
11-3-3-206 
16-11-3-Q52 
l/i-6-3-71' 
12-4-1-291 
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21-6-2-72' 
18-2-3-1fi8 
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21-6-4-735 
16-11-2-1136 
21-3-2-319 
20 -6-4-70/i 
20-S-3-56Q 
13-5-4-373 
18-5-1-589 
20-3-5-330 
19-1-3-38 
19 -1-5-60 
11-11-4-315 
21-2-1-158 
18-4-2-451 
19-1-5-60 
lQ-Q-I-2H 
21-2-1-141 
15-1-3-015 
14-5-1-428 
18-11-5-502 
13-1-1-013 
20-1-3-114 
21-3-5-380 
11-2-5-22'3 
19-3-1-269 
15-6-Q-111 
15-/i-Q-1 I I 
16-5-5-593 
11-3-6-235 
21-1-5-83 
14-3-2-201 
18-6-4-191 
12-6-1-553 
13-6-2-461 
19-4-2-UO 
11-3-4-321 
13-5-3-366 
21-2-6-234 
20-5-6-613 
20-4-6-'83 
20-5-5-591 
21-3-6-389 
13-6-1-1151 
21-6-1-703 
21-5-2-572 
21-6-Q-135 
20-2-4-116 
19-5-1-541 
15-2-"" 132 
"-6-1-563 
12-4-3-310 
12-5-1-538 
16-11-1-421 
21-1-2-26 
21-11-3-1180 
11-11-2-289 
16-3-5-331 
1'-Q-'-283 
12-6-11-591 
1)-2-5-130 
1'-1-5-50 
21-3-5-380 
"-6-1-5711 
13-3-5-225 
15-6-5-132 
15-3-;'-302 
11-6-11-482 
16-2-3-162 
12-1-11-035 
15-5-5-585 
21.,,11-5-1186 
15-11-6-1160 
21-5-11-618 
20-6-6-735 
18-2-1-127 
19-6-5-7111 
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1~-3-1-262 
20-6-6-735 
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15-'-1-383 
21-2-1-158 
16-11-1-'21 
17-5-2-550 
18-5-1-581 
15-6-1-665 
13-1-1-013 
13-1-1-001 
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20-1-'-511 
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12-5-3-Q81 
15-6-3-102 
21-5-2-582 
20-6-6-729 
20-2-6-210 
12-5-1-1133 
16-5-1-5'2 
19-5-1-5111 
18-6-1-121 
17-5-'-568 
20-"-3-1122 
20-6-3-690 
18-1-e-60 
U-I-2-0 111 
18-5-6-666 
111-3-2-201 
18-6-5-802 
11-6-1.,.1135 
16-3- 5-337 
17-2-e-208 
19-2-2-160 
16-1-11-113 
16-3-2-291 
1:J- l -II::JI-l-' 
17-2-'-208 
18-11-3-Q69 
16-l-11-318 
H- r- l..;liOl 
1'~5~2~1I-"6 
19-1-6-91 
16-11-11-1158 
12-6-3-583 
l 11-11-5-ia-s 
l r-.-2-3011 
20-11-2-'02 
t9"d-il= 190 
11-1-2-19 
111-5-2-115 
l Z~5-1-II:U 
11-5-1-31'J 
17-5-2-550 
13-2-2-107 
18-1-1-53 
21-1-2-26 
17-11-2-1122 
17-6-2-611 
19-1-2-20 
19-2-2-160 
11-1-1-15 
12-2-5-110 
19-1-'-113 
18-l-2-306 
21-11-2-1161 
12-3-3-226 
12-6-1-553 
19-3-e-339 
18-3-2-298 
19-1-2-10 
U-I-2-0n 
111-11-2-291 
13-6-2-1159 
15-3-2-285 
21-11-2-1161 
18-2-3-168 
18-1-3-53 
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15-4-5-qq3 
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1'1-6-2-699 
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17-5-5-580 
13-2-5-130 
20-4-6-468 
15-11-3-409 
19-2-2-176 
20-5-2-551 
19-3-1-297 
19-4-6- 502 
20-4-4-43Q 
14-1-1-001 
15-4-4-432 
12-'-2-305 
13-4-3-295 
19-4-2-440 
17-1-1-15 
14-6-1-574 
12-2-2-85 
12-3-2-203 
16-5-1-531 
19-2-5-205 
12-1-3-015 
17-1-5-68 
21-1-5-6B 
21-2-3-184 
21-3-5-367 
21-5-1-562 
21-4-5-1195 
20-6-4-706 
20-1-1-24 
16-3-1-273 
20-3-1-258 
12-3-3-217 
21-5-4-618 
15-'-5-1140 
20-3-4-294 
19-4-6-502 
21-3-2-337 
15-3-4-302 
21-3-6-393 
21-11-5-1186 
20-1-6-83 
15-6-5-132 
18-5-2-596 
21-2-4-193 
21-6-1-691 
13-3-0-181 
11-1-4-025 
13-4-2-287 
20-2-6-210 
13-2-1-103 
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19- 2- 2-160 
12-1-3-015 
11-5-1-525 
11-2-1-171 
19-1-3-38 
19 -]-2-305 
19-5-1-556 
20-1-1-24 
20-2-2-1Q8 
1~-3-2-276 
12-4-2-305 
19-2-4-190 
13-1-2-022 
12-4-2-]05 
20-6-1-664 
11-3-1-185 
11-6-4-482 
19-2-1-1]5 
15-6-1-67] 
[4-4-1-267 
15-4-1-375 
11-4-]-]09 
16-5-4-564 
19-3-2-316 
21-3-5-J61 
15-5-4-572 
15-6-4-723 
[4-4-6-]62 
21-1-2-26 
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14-4-)-J15 
19-4-2-440 
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[5-1-4-030 
19-2-5-220 
14-4-2-291 
13-6-4-478 
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11-6-1-665 
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12-]-]-226 
[J-2-1-103 
19-4-1-427 
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15-5-1-51] 
1]-1-1-001 
11-6-1-445 
12-3-1-196 
12-5-1-421 
12-5-1-433 
12-5-1-438 
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14-5-1-439 
15-2-1-1]2 
16-2-1-141 
16-5-1-542 
1A-3-3-]22 
18-4-1-4]8 
19-2-1-153 
20-1-1-01 
21-4-1-451 
21-4-3-480 
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17-6-3-686 
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15-]-4-295 
14-6-2-586 
15-4-1-383 
21-2-1-158 
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17-6-1-665 
13-]-0- I 81 
15-5-1-519 
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15-2-3-15' 
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13-3-0-181 
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11-6-1-'35 
H-6-q-618 
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17-6-]-693 
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21-6-4-735 
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16-4-3-452 
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19-6-3-723 
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12-5-4-499 
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21-)-1-289 
19-1-5-50 
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18-3-5-)29 
14-)-5-220 
17-6-4-701 
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UNIQtlE ECOLOGICAL IRPACTS ASSOCIATED IIrH OPFSHO 
ONIRRAnI~TP.D ANn IRRADI~TI!D PiR FUEL RODS TBSTED 
UUTED UNGDO~/ 
UHIT ED STA TES/ 
UUTED STATES/ 
OIITEn STATES/ 
UIITED STATES/ THI! SEPARATION or I!LECTRIC~L I!QOI 
U"ITED STATES - 1 TIIII! FOB DECISIO"S/ 
UIITED STATP.S, 19771 
UIIVERSIT! OP TBNNESSEE - ATO~IC ENERGY CO~~ISSI 
UIIHBSITT RESEARCH REACTOR/ 
UPDATE/ INVENTORY ( 1962-1'178 I no PROJECTIOIS 
nRA.IU~ - ALORINU" CRRftET CORES DORIIIG OUrGASSIN 
UR1NIO~ DIOXIDE IN SODIO~/ 
URUIU" ~TLT.ING SITES - Aft OVlmVIJ'l1l1 
URUIO~ OUDE/ 111 EXPLOSIOII UD 
UR~IIU~-23~ SOLOTIOII II TAN~S CONTAINING ~ FIlED 
UR~NYL "ITRATE TO SOLID ORAIION OXIDE/ 
ORBAN EIIVInON~EHT/ 
UTILITY'S ROLE 1M II0CL!AR SIP RTY RBS BAR:n UD DE 
UDI5, PP,PSOftRBL ~OnTORIlIG/ 
VALIDATION or EN'IROR~!RTIL SORY!ILLAIICE PROGRA~ 

nUE RALFUNCTIONS IJ NtlCL!IR POIER PLANTS/ 
V~RIABILITT 01' IIIHD DIRECTION WITHIN THE UNITED 
VEG~S/ 

VEGAS 1/ BIOLOGICAL 
VEGAS 1/ SEPARATIOH 
VENTILATION STSTE"S 
VERIFICATION/ 

EFFECTS O! ~OBLE GASBS ( A R 
AWD CO~TAI~~EIIT OF NOBL! GAS 
I" CO~~ERC!AL RUCLEAR POWER 

VBUrTHG REACTIYITT - PEI'!lBACIt TIlle PPSPONSP. H 
VESSELl C 
lESSF.L AVAILABILITY BY DESIGN/ 
VESSF.L I'AIL"R! STATfSTICS AND I'AILnRE PP08ABILIT 
VESS EL pnp.~SORE TR ANS fUTS/ 
VESSEL ROPTOR!/ PRESSORIZ ED 
vess P:L STEELS/ 
VESSEL STE~LS/ FAfIGOE C 

VESSEL TESTS TO UR SAFETY/ 
vess P.LS/ 
VESSP.LS/ A REJIEW or 
V!SSEL~/ A PROGRESS REPORT ON THE nsf. OF ACOUSTI 
VESS ns/ R ADUTIO" B8 BRITTLEII E"r - SIGHl FICHCE 
VESSELS AND SOPPORT fACILITIP.S IN 1978/ EHVIROII~ 
VIBRATORY GP.OUIID ~OTION IIITENSITT AtTENUATION/ 
VIEIPOIRT AND SO"P. SOGGESTIONS/ 
VIEWS ON PRINCIPLES AND STANDARDS or R~ACTOR SAl' 
IASTE/ 
IASTE DISPOSAL BY H!DRAIILIC rR~CTDRI"G/ 
VASTP. 1RO~ NAVAL NnCLEAR VESSELS AIID snpPORT FAC 
VASTE FROII NUCLEAR POIER PLANTS IN 19721 
WASTE HEAT nTILI7.ATIOW/ 
WASTF. IIAHA~P.IIENT/ SO~~ARY or rHE REPORT TO 
WASTE IIARAGEREN,. AT TnE HINFORD RESER'ATION/ 
IASTF. ~IIlAGE~EN~ III THE O"ITED STATES - A TI~E F 
nSTE ~InGE~ENT S!IIPOSIU~ 
WASTF. PRACTICES AT ""CLEIR POIER PLANTSI 
IASTE PRACTICES IN LIGHT lATER COOLED NUCLEAR RE 
IASTES/ STATOS OF I"'!STIGArIONS OF SALT rOR 
WASTES AT CO~~ERCIAL SITES - All OPOATE/ III'BIITOR 
VlSTP.S AT COHHERCHL SIT!S BETIIEEII 1962 AID 1976 
USTP.S rRO~ ABC FO~L REPBOCESSIIIG OPERATIOIIS/ 
II TER - STEPS 1'011 RD PREDICTA BILIT! / 
I.ITER CHANNEL BY RAPID HEATHG/ 
VlTP.R COOLED 10etBAR PO~1!:A REACTOPSI "PM ACCEPTA 
IATP.R COOI. ED aUetEAR pOln REACTORS DURING 1972/ 
lATER COOLED .0CLlAR POVER REACTORS DURING 1977/ 
lATER COOLED IIUCLEAR POISR PEACTORS DOFING 19781 
VATER COOLED NOCLF.AR POIER RE1CTORS III 1973/ 
W1TER COOL!O NUCLEAR POVE~ REACTORS III 1974/ 
IAT~R COOLED NOCLEAR POVE~ ReACTORS IN 1976/ 

11-2-6-231 
18-]-6-355 
19-6-6-1Q8 
20-5-6-595 
21-6-6-766 
n-3-2-187 
19-6-2-681 
16-lI-2-U] 
17 -1-5-6 8 
11-1-5-043 
14-2-'-111 
20-1-1-01 
17-1-5-68 
15-6-1-673 
20-3-6-H5 
1~-6-6-738 

14 -5-2-"52 
15-"-5-453 
11-1-5-039 
15-5-1-519 
21-3-2-319 
15-0-6-1155 
20-5-5-582 
19-"-2-0'0 
11-4-1-28] 
1I-1-5-0H 
11-'-5-471 
18-3-1-291 
19-6-3-723 
19-]-5-356 
19 -5-5-617 
13-"-6-30' 
17-"-3-437 
21-]-5-380 
15-"-6-00;5 
16-6-2-683 
17-6-5-722 
19-1-6-91 
15-3-4-295 
19-1-6-91 
13-"-1-275 
11-3-T-185 
16-6-5-728 
19-4-<;-486 
15-]-6-316 
11-1-5-03' 
13-3-5-225 
15-6-5-132 
15-3-"-302 
20-2-4-116 
17-6-2-611 
13-"-3-295 
11-2-4-119 
17-1-0-62 
15-"-2-387 
18 -11-6-513 
n-"-2-291 
17-3-4-327 
18-6-"-791 
17-'-0-4" 
17-1-'-55 
11-1-11-025 
15-5-3-554 
21-6-2-1211 
20-"-5-U6 
21-2-"-205 
19-]-2-305 
n-5-1-1128 
16-2-'-18D 
TI-5-11-391 
20-lI-5-U6 
1';-3-6-] I 1 
13-]-1-216 
20-6-4-706 
20-11-4-4 ]4 
19-3-5-356 
18-'-5-502 
16-5-'-581 
21-2-"-193 
11-2-5- I 30 
21-3-5-380 
19-1-5-50 
"'-5-5-'82 
12-6-5-600 
11-1-2-012 
15-2-'- 113 
16-3-6-3<;4 
20-5-6-595 
21-6-6-766 
16-5-6-603 
17-2-6-231 
19-6-6-158 



OCCUPATIONAL RAOIATIO" EXPOSURE AT LIGRT 
FEVIEV OF SOLID RADIOACTIVE VASTE PRACTICES IN LIGHT 
ST~'ft GENERATOR TORE FAILORES - VORLD EXPERIENCE IX 

PROT~CTION INSTRO"ENTATION STSTE"S 1M LIGRT 
ANTICIPATED TRANSIENTS VITHOOT SCRA" FOR 

C HTDROGEN GP.NERATIOJ AFTER LOSS OF CDOUIT ACCIDENTS IN 
OCCUPATIONAL PADIATION EXPOSURES AT LIGHT 

~ANDLrHG AND STORAGE OF SPBNT PUEL FRO~ LIGHT 
OOLING STSTE~ PERPOR"AXCE/ ST!AN -
~AL DISCHARGERS THRO"GH PER "IT PPOGRA"SI THE NEW P[OERAL 
C LICENSING JOR ISOICTION AND PROC EDOR ES/ TH E NEil PEDER AL 
THY. HYPOTHETICAl. LOSS-Ol'-COOLAIIT ACCIDENT n LARGE LIGHT 
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SOPVf,T 

rTY AT ED 
RET!CAL 

P"~I. ROD PAI WRE A NO ITS EI'PECTS III LI~HT 

~RE~DS IN THE D!SIGN OF PRESSURIZED 
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VESSEL ROPTORE/ PRESSORIZED 

STRF.SS CORROSION CRACKING IN PIPING OP LIGHT 
77 EXPf.RIENC~1 OUTAGES AT LIGHT 

LIGHT 
ANS NATIONAL TOPICAL "EETING ON 
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BPRI 
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UGHT 
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G/ 
G/ 
G/ 
G/ 
GI 
G/ 
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FIfTH NBC 
SIXTH "BC 
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NRC 

GERftU LIGHT 
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PIPE CRACKING IN BOILING 
R~LIABILIABILITY OF PIPING IN LIGHT 

I'RP,NCR SAPETT STnDIBS OF PRESSURIZED 
ANTICI PATED TPAKSIENTS VITHOOT sCRA" POR LIGHT 
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PROBABILITY ANALYSIS APPLIED TO LIGHT 
OPERATING EXPERIENCE WITH 13 LIGHT 

CREST SO"UH -
CALCULATIONS/ PAnAftETERIZATIONS FOR RESUSPERSION AND POR 
/ IA!A -

OP FIELD "EASORE~ENTS 
OLD "EDICAL RADIATION 
ESI 
AR POWPP PLANT SITES/ 
BACTORS DU~ING 1q72/ 
EACTORS IN 197]/ 
!ACTORS I II 1 q74/ 
!!ACTORS IN 19761 

'ARIABILITY OP 
OF ATftOSPRERIC DIFI'OSION ONOER LOll 
EXPOSURE BE RECORDED !'OR RADIATION 

TR B SAFETY OP 
ABC 

STEA" GENERATOR TOBE FAILURES -
STEAII Gr.IERATOR TOBE PlILORES -
STBAft G",nRATOR TOBE FAILURES -
STEAII GENBRATOR TUBE PAILURES -
STEAl! GENERl'!OR TUBE PlILORBs -5 U 191V 

REACTORS DI1RIlIG 
REACTOPS DURING 
LOGICAL IIIPACT/ 

19771 sTEA" GENERATOR TnB! PE~PORRARC! -
1978/ STEAII GE.ERATO~ TUBE PlRPOR!AIICE -
SCRNARIOS Of CAR801-1Q RELEASES PRO" THE 

POPULATION EIPOsU~! TO 
KRTPTOJI -

Nl1CLEAR LIABILITY B SURANCE - A RESORE OP Rf.CBn 
TII~.TY 

TRREB 
ROR"ENTAL RADIATI O~ EPPECTS OP NUCLEAR FACILITIES 1ft NEI 

TA E REUP4 CO"POTEa CODE 
TH! L EA~ OF TAN~ 

OPERlTIKG EIPERIEftCE IIT8 
ALLEIIGI'S POR POVP.R IN5TROftEMTlTIONI THB 

ICPP CRITICALITY EVEWT Of OCTOBER 
THE NUCLEAR FACILITIES OP TffE ATO"IC ENERGT COft"IsSIOW, 

ANOTRER PP.RSPECTI'! Of THr. 
B"RIAL OP RADIOACTIVE WASTES AT COft"!RCIAL SITES BETVEE" 
TI'E WAStES AT CO""ERCIAL SITES - Aft OPDAT!/ IIVENTORT ( 

OCCUPATIORAL F.IDIA TIOM EIPOSURES AT LIlRS, 
ADIATION EXPOSURES AT I.IGHT WATE R COOLED POVER RI!l::TJ~S, 
R EUOSURE AT LIGRT VATE~ COOLED RUCLEAR POVER REACTORS, 

POPULATION EtPOSO~P. TO X-RAtS - U.S. 
~AL sYIIPOSIO" OF IEEE POWER AND NUCLEAR SCIENCE GROUPS -

COftPOIIENTS/ ~EPORT OR TRE 
!!ACTORS/ SPACE - TlftE R!'!ACTOf DTU"ICS - A PEVIEIl OF THE 
OACTJVE EPPLUENTS PRO" "UCLna POVER STATIONS U EOR1PB, 

PIPE ROPTO~! STUDY -
THE 

Y RP.LAT ! D OCCURR~"CE5 III NOCLEAR REACTOR POWER PLAITS III 
" EPFLOPIITS AND ~OLID WASTE FROft NOCLEAR POIER PLANTS III 
~XprRIT.NCB IN WATER COOLED N~CL f,' ~ POIER RBACTORS DURIIIG 
R POWER STATIONS AND FOBL REPROCESSING PLANTS IN EUROPE, 
EAR POVP-R PtAIIT AVAILABILITT AND CAPACITY STATISTICS FOR 
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UTER COOL ED NOCLEH PORER ReACTORS, 19 69- 1976/ 
lATER COOL ED JOCLUB REACTOA POIlER PLANf SI 
RATER COOLED NOCLEAA REACTORS I~ 19751 
IAnR COOLED POWER REACTOI HUTSI 
VATER COOL~D POWER RBACTORSI 
IIlTEB COOLED POWER REACTORsl PADIOLtTI 
VATER COOL ".0 POIER RF.1CTOIS. 196'1- 1n5/ 
IATRR CTOASI 
lATER "IXING STUDIES RBLATBD TO E~ERG!N::T CORE C 
WATER POLLryTION COllTBOL ACT ANIl ITS III PACT 011 NU 
UTER POLLOTION COllTROL ACT AND ITS I"PACT ON 110 
VATP.R POWER RBACTORSI IISTROftENTlTION FOR "ONITO 
VATER ~BAC~OR ACCIDBITS/ 
WATER REACTOR COIITAII"!IIT STRUCTURES AND SysTBIIS 
UTER REACTOR COlTAUII!lTS/ A 
lATER RllC~OR PO!!L Dl"IG!! DORIIIG A REACTUIT! IN 
lATER REACTOR LOSS OP COOLAIT ACCIDEITS S! HTPOT 
IATP.R REACTOR PLAIITS/ 
WATER RlACTOR POIER PUITS - A ~EYIEI OF 1973"'19 
liTER REACTOR SIFET!/ 
lATER REACTOR SAPETY/ 
lATER RBICTOR sAPETY/ 
lATER REACTOR SAP!T! PROG!I"/ 
nnR REACTOR SlFETY PlOOln PLAII/ 
WATER RBACTOR slPBTY RBSEARCH IN JAP'N/ 
IATRA R!!A:TOR SAPETY RESEARCH IIIPORIII'IOII "BETII 
IATIIR PEACTOR SAPETY R!sEARCII INFOR8ATIOII "BBTII 
11TER REACTOR sAPETY RESEARCH IIIPORIIATIOI IIEETIII 
liTER REI:: '!'O! sAPETT RBSEARCB INPOR"ATIOIl "EETII 
VATER REACTOR SAPf.TT RES BARCH IIPORftATION IIEETII 
IATF.R RBACTOR SAP'TT RESEARCH IIIPOR"ATIOIl ftf.P.TIN 
IATE~ REACTOR SAPETY RESEARCH lIIPOR"ATIOII IIEETIII 
WlTER RlACTOR sAPETY RESEARCH PROGRA"' 
lATER RBlCTOR SAP En IEsEARCH PROGBlIII 
lATER REaCTOR SAP!!T! RBSEARCH PROGnA" - APPLICAT 
lATER REACTORSI 
IATEP. REACTORS/ 
nTEI! REACTORs/ 
liTER REACTORs/ 
UTER RB1CTORs/ 
IATF.R REACTORs/ A 
11TER REaCTORS/ PHEXOIIENOLOGICAL 
lATER RUCTORs/ RESEARCR 01 THB 
WATER PE.C~O~s/ E'ALOATION OP INC 
WATER R£lCTORs - LOSS OF COOLA" ACCIDERTS/ 
IITBR REACTORS II EUROPE/ 
lATER-COOLED B£ACTO~ SIl'!ITY! 
WET 1110 DRl DEPOSITION or PARTICLES AND GASES PO 
WBO stftPOSIUft ON RAIDLIIG OP ~ADIATION ACCIDENTS 
vnD DIRECTION IIITHU TSP. nMITEO sTATESI 
IUD SPUD IIYnSlO. COIDITION!'/ A SORY!Y 
lORKERS/ SHO 
lOR~P.RS IN THE JOCLEI! POll allD HEACTOR IXDDSTII 
10RKING PAPER O' POPDLlTIOJ DnSI'" AROORD tlUCLE 
10Rt D UPERIEHCE III lATER COOLED IIlI:LUA POVER R 
10RLD EXPP.PIBICE IN lATER COOLP.D NO:LBlB POIER I 
10RLD EXP!RIEICE II liTER COOLED IIn:LE1R POWER R 
10RLD EIP!~IENCE II IITEB COOLED NOCLBAA ~OIER R 
WORLD EIPERIEICE III IAT"R COOLED NDCLEAR REACtOR 
WORL 0 EIPERIENCE 11TH lATER COOLED IlICL!A ~ POIER 
WORLD !lPBP.IBIICE IITB UTI!! COOLED IIDCLEAR POIU 
10RLD IIUCLUR POIER I'DOSTR! PROII 1975 TO 2020 A 
I-RAtS - O.S. 19101 
IBION RBBOV1L sTSTEIIS/ 
YBARS/ 
tEARS OP Inc LEAR SIFETtl 
YEARS or PREIIX OP~RATIOW/ 
YORK STkTI'l/ EIYI 
1. APPLICATIOI TO IIOCLEAR POWER PLANT AIALYSISI 
106-T AT HAHORD/ 
13 LIGHT WAT!R REACTORS IN P.UI!OPE/ 
16TR AIIIOAL POIER INSTRU"lITATIO. srllPOSIDII - Cft 
17,1978/ 
1947-1975/ BEnn OP FIR! PRonCTION II 
1958 SOYlET IUCUIAR ACCIDENTI 
1962 'NO 1976, lITO PROJECTIONS/ A SOllllARr 01' 58 
1962-1978 ) no PROJECTIONS [ T(1 2000 ) OP SHALL 
1969-1974/ 
1969-19751 0:COPATION1L I 
1969-1976/ OCCOPATIOIAL RtDIATIO 
1970/ 
1970/ JOIIIT 1U 
1970 ANS CONFERENCE 01 POUR REAC~OR SYSTBIIS AND 
1970 CRBsr CONPERE.CI'l ON R"ACTI'ITT EPPECTS I. L 
1910-1974/ RADI 
1971/ 
1971 TRITIO" ST~POSIOft AT LAS VEGAS/ 
1972/ SArn 
1972/ RELEASES OP RAOIOACTUITT I 
1972/ 5TH" G!lIERITOR TOB! FAHOBES - .ORLD 
1972-19761 RADIOlCTIY! EPPLOEXTS rRO" NOCLEl 
1913/ O.S. JOCL 

lQ-6-6-760 
21-2-4-193 
18 - 3-6-355 
11-3-3-206 
15-2-3-151 
13-6-2-459 
18-3-6-365 
20-1-4-54 
17-2-2-185 
15-3-1-262 
1~-4-1-421 
11-6-3-468 
12-5-3-487 
18-2-4- 1 89 
15-6-3-702 
21-5-2-582 
14-4-2-291 
20-6-6-729 
20-2-6-210 
12-5-1-433 
14-5-1-43' 
16-5-1-542 
16-6-1-659 
11-5-1-369 
19-';-1-541 
15-3-1-241 
16-1-1-8 
17-2-1-U3 
18-2-1-13] 
19-3-1-281 
2()-J- 1- 249 
21-3-1-289 
18-1-1-1 
18-6-1-727 
19-3-1-292 
17-4-6- 475 
17-5-4-568 
19-4-1-411 
20-4-3-422 
20-6-3-690 
19-4-4-473 
111-1-4-60 
11- 3-4- 223 
15-1-6-076 
14-1-2-014 
18-5-6-666 
12-3-1-196 
19 -2-5-205 
12-4-5- 338 
11-1-5-034 
17-2-5-223 
14-3-5-220 
17-]-6-363 
16-1-1-1 
16-3-6-35Q 
16-5-6-603 
17-2-6-231 
19-6-6-1Q8 
18-3-6-355 
20-5-6-595 
21 -6-6-766 
19-5-5-602 
15-Q-5- 4~3 
12-6-4-591 
16-5-1-537 
20-1-1 - 01 
19-3-6-36'1 
16-2-5-20' 
17-2-2- 194 
15-'- 6-460 
18-5-6-666 
1 5-Q-J-4 17 
21-5-6-648 
20-1-4-294 
20-2-6-~06 
lQ- 1-5-50 
21-3-5-380 
17-5-6-622 
111-3-6-365 
1Q-6-6-160 
1~-"-~-45J 
12-4-3-310 
12 - 2-6-134 
13-'-2-2117 
1R - 3-6-370 
13-2-4-122 
13-3-5-225 
15-1-6-067 
15-3-6-311 
16-3-6-35' 
20-4-6-468 
15-6-6-7311 



T RELEASPD II EPPLUENTS FRO~ MUCLEAR POIER PLANTS DURIIG 
RLn EXPERIENCE IN lATER COOLED NUCLEAR POIER REACTORS 1M 

1 Fe TI!STI~On AT THE 
P RO~L' GASES ( A P.EVIEW OF RIRE PAPBRS PRESEITED AT TffE 
BU GASES ( A REVIEl! OP SELECTBD PAPERS PRI!SEITED AT TAE 
nTAGES AT LIGHT VATEI' FP.ACTOR POI ER PLANTS - A REYr Ell OF 

SYftPOSIOft 01 COOLING-TOlER ERVIROI~BIT -
occnPATIOMA'. RADIATION EXPOSURES AT LrCEIISED FACILITIES, 
nIOACTIVE ~ATERI At RELEASED FRO~ NUCl UK POWER PLANTS U 
~lD .IPrRIRICE IN WATER COOLED NnCLEAR POIER REACTORS II 

THE 
NurlEAR EIE9GY CENTER SITE SURVEY -

OCC~PA'l'IONAL RADIATION EXPOSIIIIES AT lICENSED 'ACILITIES, 
~ERrCAN NUCLEAR SOCIETY TOPICAL nEETING - NUCLEAR SA'BTY 
S - 1I0RLD UPERIP.NCE IN UT~R COOUD IUClEAII REACTORS U 
N-14 PP.LP1SES FPon THE 1I0RlD NUCl. EAR POIER IRDUSTRY PRON 
IOACTIVE NAT!RIALS RP.LEAS!D FRON NUCLEAR POWER PlARTS II 
PLD nprI!IE~CE I'r WATER COOLED NUCLEAI! POIER RP.ACTORS IN 
Y A~D RELATEO PHYSICS/ 
~ AnIOACTIVP WASTES A~ rONNEPCIAL SITlS BETWEEN 1962 AND 

IOACTI9R ~A T eRIAI.S RPoLP.ASED PRO~ NUCLEAR POWER PLUTS IN 
lOnTCAl. QnHITT ~F Tn!! ENVIRONNENT IN THE UNITED STATES, 

PAnIATION EXPOS " RE PRO" THE U.S. NAVAL REACTOR PROGRAN, 
TT R ~LATFD !Vf.NTS AT NnClEAR POWER PLANTS AS RF-PORTED IN 
P!:RI!'Ncr WITJf WATER COOtED RUCHA II POIlER REACTORS DURING 
STe PRO" NAVAL N~CLEAR VESS ELS AND SUPPORT FACILITIES IN 
PERI'NCP 11TH WA""P.I' COOI. ED NUClEA R POWER REACTORS DURING 
N/ 
ATIoN O~ NUCtUP nOIlER pu rrTS/ REVIEI OP AOGOST 

THP. nor,OVIN REPORT ON TRREE NILE ISLAND 
DR ES DEJ 

TRY. RP.LAP4 COMPUTER conE 
AN npnA~E/ INVFNTOFY ( 1962-1978 I AND PROJBCTIONS ( TO 

POPULATION DnsPS FRO" TH! NUCLEAR INDUSTRY TO 
P,'S'~ rno" THE WORln NnCLEAR POWER TNDUSTRY FRON 1975 TO 

IN S TP.TJ',NTATIOR .\N~ AUTONATIC CONTROL SYSTE~S - THE 

ENr ~IT1C-I~DU 
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1973/ SUMNlR! OF RADIOICTI'IT 
1973/ STEAM GI!II!RATOR TUBE FULORI!S - 10 
1913 JCl! RElRIIGS 011 RUCTOR SAF!Tt/ 
1973 IOBLE GASES S!MPOSIU" AT lAS 'EGAS II SEPAR 
1973 NOBLY. GASSES srNPOSIU" IT LAS VEGAS II BIOl 
1973-1977 EXPEBIENCEI 0 
197~/ 
1974/ 
197~/ '1 
1974/ STEAM G!IIERATOR TUBII rULOR!S - 10 
197' US TOPIClt "EErIIIG OR FAS! REACTOR SlFETf/ 
1974 SPECIALISTS II!!TIIIG 011 REACTO" NOISEI 
1975/ 
1975/ 
1975/ l 
1975/ ST1!l~ nEI!RATOR TOBE FULURE 
1975 TO 2020 AND THE ESTINATED RADI:>LOGICAL IMPA 
1976/ RAD 
1976/ STEAl! GEitERATOR TUB! FULURES - 10 
1976 nTER~ATIONll Nl'!!TIIG OR FAST RUCTOR SlPET 
1976. WITR PROJECTIONS/ A SUIINU! or SHALLOW LAN 
1977/ RAD 
1977 / RADIO 
1977/ OCCUPATIONAL 
1977/ A RE'IEW OF SAPE 
1971/ STEA" GEM!RATOR TUBl PERPORNANC! - WORLD E 
1918/ ~1'IROlln8WTAl IIONlTOIIIIIG AND DISPOSAL OF R 
1978/ STEAn GEII!RATOR TUB! PERFORIIUC! - 10lllD E 
1978 ACRS CRITIQUE or IIRC SAFETY RI!!SJ!ARfR PROGRA 
1978 CfflllGES TO TRI! IRC'S PROGIIAII rDR STAIIDARDI1. 
21 
2 IICIDEftT OF JUNI!!-5, 19701 
1.. ENGIHEEIHIIG DESIGII OF THE litPUT 1I0DElI 
2000 I OF ~BALLOI f. lID BORIAl OF RADIOAcrrn lAS 
2000 A.D.I 
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Section 3 

AUTHOR INDEX 

Authors of Nuclear Safety articles are indexed here in alphabetical 

order. The seven-digit index number following each name provides entry 

to the main (orange) index. The same numbering system is used in the 

other index sections and is explained in the Introduction. If an author 

has prepared more than one article for Nuclear Safety~ his name appears 

with a specific index number for each article: for example, D. W. Moeller 

(see index) has had articles in Vol. 11, No.1, Sect. 5, p. 39; Vol. 12, 

No.2, Sect. 4, p. 100; Vol. 13, No.4, Sect. 1, p. 275; Vol. 14, No.2, 

Sect. 4, p. 111; Vol. 16, No.4, Sect. 4, p. 469; Vol. 17, No.1, Sect. 1, 

p. 1; Vol. 18, No.2, Sect. 4, p. 174; Vol. 18, No.5, Sect. 4, p. 633; 

Vol. 19, No.1, Sect. 5, p. 66; and Vol. 20, No.2, Sect. 4, p. 176. 
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rAR~EP, D. R. 18-5-3-617 
~F]! ~(1!.TZ, G. W. 12-f;-4-~91 

1f"P':'"tHOL'T7" G. v. 17-.3-1-289 
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KEJ.fEP, C. N. 14-4-2-304 ~CGLOTIfLAH , C. ~. 11-1-6- 87 
K~ll Y, J. L. 16-3-4-318 JI'ICr.()FF~Y, J. R. 13- 2-1- 099 
!(~J.5P'Y, C. A. 19-6-<;-741 ~CLHN, R. B. 20- 5-5- 58 2 
"p,~'T, ll. C. 21-2-1-147 ~rplfr.PSON, G. D. 18- )-2-306 
KPP'-IN, t. v. 1<;-1-3-015 fl!CPf!"':RSOlf, G. O. 21-4-2-461 
!<IRBEY, A. H. 16-4-4-458 "'!.P.r.y, J. ft. P. 10-)-6-369 

-:IB"EY, A. R. lfi- 5-4-581 "~II ., gp, A. S. 10-4-7-440 
nBn~Y , A. H. 21-2-4-193 "Y,1f'TA, ~. S. lR-2-4-189 

HLLOnGR, r. • . " 19- <;-,-60 2 JIII'PH'TA, ~. C. 15-4-4-432 
J('L~IM, S. ~. l1-fi-4-70 1 "'F.T .<t:'I S, ~. 1)-1-2-022 

"N01., .T. B. 13- 2-<;-13 0 ~EI.fI S , ~. 16-4-2-443 
KPtnTH, !I. f. 18- 5-1-581 ~~~FLFY , 0. A. I 1-4-~-289 
!'OUTS, R. .J. c:. 15- 2-1-121 ~ RPI'LF., J. G. T?- 4-4-44 7 
1!:~ ~ nE, A. 16-2-3-150 '1~l'TLf'Y), F. A. , TR. 10- 6-5-70 I 

~RA" ~P, P. 11-6-<;-493 "EY'F'~, n. R. 20-]-<;-319 
"nFP F. R, ~. 18-5-6-664 "!f.T FP , R. 0. 19-6-2-M9 

K""FPP, It. lS- 5-6-66fi "'"yrp, w. 10-4-T-427 
I.AG " ~P L"I A, T. S. 20-1-1-15 "'ICF. .'PL, P. 21-6-5-149 
LA"HR'!', H. !'!. lQ-5-3-590 "n, P'l, ~. r. 20- 3-6- 34 5 

tANGE~, B. f. 11-1-4-55 -IILF,S, ~. Po . 20- 4- 5-44 6 
tANr.~AA'I, J. w. 12-~- I-55 3 IIITl.l '?P, C. F.., JR. 11-1-1-001 
LAIICHAAR, J. w. 14-6-2-597 "'ILLPP, C. W. 10- 3-,-343 

UN,,';T!'N, -. p.. 12-6-1-<;49 -Ity""P, C. w. 20-4-5-45R 
LA~NrNr., n. D. 14-0-]-291 IIIjII 1 f' 'R, o. 11-6-2-050 
LAR SO N, T. K. 21-1-2-])7 -rLLt;'p, J. ~. 16- 1-6-76 
U$SEY , K. 'I. 21-5-5-634 pilPHI~FS, W. 21-6-1-103 
UO'T7f.NIf~ISP.R, r. P.. 17-6-6-733 IIfI'r"'(\p, J. ~. 1<;-4-4-032 

LA"F, T.. B. H-~-1-409 ~nElLr F , D. V. 11- 1-5-039 
I.A. P'OO S"T, S. 20-4-1-3R7 1II0rLT . ~!1, O. V. 12- 2-0-100 
T. HCH, L. P. 19-1-4-43 ~OF.lL£R , D. W. 13-0-1-275 
Lp.ftrFt, T .. P. 21- 4-2-461 ~Ol'T. LE R , fl. W. 14- 2-4-111 
I.nv ~ p, o. " Y. 1~-3-2-316 "n£lL F P, D. w. 16-~-4-190 

'-ROClUl, J. C. 1 0 -6-1-611 JIInE[l ~R , D. w. 1 ~- 4-4-46 9 
LP.LLOJI CHR, G. S. 21-4-~-469 "OFILf n , D. W. 17-1-1-1 

LP'~N ~ K~~JI, W. L. 14-5-5-482 ~OF.LT.PR , ll. w. lR- 2-4-174 
LE~ N OY , D. H. 19- 3-4-3)9 JI',OPILF 'P , O. W. 18-5-4-633 
LF.ONHOTU, L. 11-4-3-309 I"IOF"LT.FP, n. w. 10-1-5-~6 

LEPYO~ sr. I, R. J. lR-1-2-298 "IOF'lT.pn, fl. W. 20- 1-4-63 
I. "':VJNP., SAUL lQ-~-1-556 ~OPL'PP, D. w. 20-2-4-176 
L[l" I'I, J. 10-4-1-438 IIII'OP.1IF P , o. w. 20-4-1-3A7 
1.TNO~C~ ERS, «-H lq-I-2-014 '101l'f =''!'TE, .... P. 14- 6-4-618 

tI r "~"l"", 11 . J. 17-6-4-110 "OO PF , 1'. r! . , ~l !> • 21- 3- 4- 364 
lIS ~ l:"P, C. S. 13- ~- 3-3~ 6 "'O(lR~, .1. P • 11-)-1-18<; 

LI"'n E , T. w. , TR. 14-4-6-162 1II001't;', .T. s . 1 ~ -)-3-211 

t(1 PW"~ST1':IN, w. A. 16-~-1-65° "'oor"', R. " 10-4-5-097 
LO~W ~~!1 T ~I " , $I .. 9. 21-4-1-435 .,OPr. Af, J. G. 1)- 3- 1-216 
LOr.IN, L w. 14-5-2-446 "OP. FT 5, o. 1. I ~- 6-1-691 
r ONCo , ~ . B. 21- 1-3-38 ~O F~'P , L. E. 20- 3-<;-)19 
LO )" C., .T. A. 18- 3-1-281 ""Tl R (, llY, !. n. 1'-5-6-622 
LnYUn, S. K. 17-4-)-437 "'rn~ r H '! , T. n. lA- )-6-)65 
LOTHYA, S. ~. lR-4-1-427 ~Ar.LE , c. ~ . 11-1-5-034 
T.U"· f.rZ~EI~, n. lA-~-I-127 NA TIO rAt A C ~DE~" OF ~C!!~C ~S 20- 4- 4-43 4 
111"'7, «. P. lA-5-6-666 NAMr CNAI ArAO~"V n p ~r.TBHC ~ S 2~- 6-1-664 

T.Y!"'FLT, R. L. 11-2-1-101 N ~Irrp , R. .1. A. 14-)-1-181 
LY~AN, 7. G. 11-)- 4- 21 <; NPT SO", fl. .1 . 11-1-~-04 ] 
~'r:flrI'l<LD, P. " l Q -4-2-440 '1'C'l.Sf't', v. . 18-4-1-021 
"ArDON A LO, P. P.. 21-<;-2-58 2 N¥.ru ?,w, E. A. 1'-~-2-46J 
IIfA ,TliR, ,. 1~-1-<;-331 'Ir.p Cl , '- Y. , .I n. 20-1-1-2BO 
~Al A ~(I, T. C. lq-3-5-356 "IT("'!'()L ~ , 1'. I .. 13-1-1-20Q 
KANC.A ~ , D. L. 20-1-3-44 Nrrfl'OL S , B. L. IS- ~-1-665 

"APGI", A. ". 21- 2-6-227 Nnc 7~ ~ K A~ ' ES S ~ E N ~ RE~T~W GR. 20-1-1-24 

"a.~ "' , s . 12- J-4-2H N!lCI.nn SAFEl'Y ~nITnnIAL 5TAH lJ-1-n-181 
,u. ." .. , G. II. 18- 2-6-22 3 'I(lrl BA fl SA'P":TY STArr 15- 1- 1-00 1 
"AP I N!', G. P. lQ-5-2-588 ~H'C't~A~ SAfETY STAPP 15 -1-5-056 
IIIAPP OlrlE, J. 12-0-1- 291 ~nrlE Aa SA?ETY ~ T~PP 15-1-6-076 
JIII .. Rf'(,'fn', J. 16-"-1-'>37 ~ nrLEAn SAf IlTY $THr 1';- 2- 4-171 
lIAP.STO'l, T.· O. 21-6-2-724 Nnrl.RAII SAPf,TY STAf~ 1<;-1-6-311 
"' .'''TTN ~ON , z. R. lq- 4-2-44 0 NrtCt~A ~ SAPETY ~TAPv 15 -3-6-316 
II!AP'T'I?-I' Sf'N, z. P. 21-S-~-582 Unrlf.Ar SAPETY STAPP 15 -5- 1-51 J 
"Ar llEP, n. J. 14-3-2-201 ' OC! ! AP SAPETY STAPP 15-5-6-S99 
rATTAlfS f.N, R. B. 13-2-2-114 ""rLp.A" SAPETY STAPP 1S-fi-1-613 
1ICA,'Y"r TC!, J~ S. lR-6-S-R02 rrrr!~A.R SA ~ ~TY STAPF I S- 6-6-7] 8 
"'AT""TN!,;' .. Y, T. .J. , .IP. 17- 5- I -539 N "CIEA~ SADETY STAPP 16-2-6-221 
~ATT S(\N , P. 21-6-1-701 ~ urT~A~ SA?~TY STAPP 16-5-6-614 
~A r po, .1 • • T. 20-5-1-525 ~"r.l ~AP SAP ETY STAPP 16-6-6-7J 4 

III"YP~l, w. v. 20- 3-0-294 ~nrl~A~ SADETY STAPP 11- I-I-IS 
WAYS, G. T. 19-3-1-269 N"Ct!An SA"ETY ~TAPP 17-~-1-111 

"'AT~, r.. T. 20-1-6-78 HlirT lA P.' SAnETY ~TAf~ 17-4-6-415 
~CBRIDE, J. " 19- 4-5-497 ~qr' E A~ SA"ETY "TAPP lq-1-1-53 
~cnponL, R. K. 10-4-2-440 N"r L!A P SAPETY STAPP lA-I-6-7q 

"CC AP['IEI L, P. K. 21-5-2-')82 ~"rL~AP SAPETT STAPP lQ-2-S-215 
~ CC A R'TlIY , .1. D. 1S-5-4-512 NnrlEAn SAPETY STAP~ lq-1-1-2q 1 
"!e CA R"!" RT , J. o. 15- 6-4-12 3 Non !AP ~APETT STAFF 18-1-6-310 
~crI.~J~, w. C. 11- 2-S-130 "UrrEA " SAPETf ~ T ~ Pl' lR-4-6-513 

"CCLU,.", P. 11. I B- 4- 3-116 9 N"CL"A~ SAo~TT STAFf 18- 6- 1-15 6 
~CCORI', R. V. 12- 6-6-61~ NDCI PAR SA °ETY STHI' 19-4-1-433 
~CC ~EA'l'H, D. R. 15-5-1-519 ~nCl"A· SAPETT STAPF 19- 5- I-50 I 
Kcr nLLOnGH, c. R. 11-2-1-107 NfICL!AP SA~~TY ~TAFF 10-<;-5-617 
MCOC'NAID, J. R. 1';-4-4-432 N"CIEAP SA!ETY STAPP 19-6-5-112 
~r:D('Vr.I,L-~OYER , L. ~. 20-6-5-122 110CLEAR SAFETY STAPl' 20- 1-4-50 
"CDC'wnL-BOYEP, L. ~ . 21-/1-5-486 " "CL~AQ SAr ETY STA PP 20- ]-5-]30 
,.C r. W~N, J. Roo, JR. lR- 5- 1-581 ~ort~A R SAPETY r,TAFP 2n-fi-6-7]<; 
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ftn CL EAfl SAPETY STAPP 21- 2- 6-2H S ANIH A STAP? 17- 6- 1-665 
ft Url. EAp SAfETY STAFF 21- 5- 6- 6~8 ~ AVOL AI NEll, A. V. 16- q- l - 1115 
O' OO""ELL , E. P. 20- 5- 1-525 SAX E, R. F. lq - q- ) - )15 
OA~ES, L. C. "- 2- J-115 SCHH LO PP, B. 15-4-J-II09 
OAKES, L. C. "-2- J-095 SCHU K, K. 18- 5-6-666 
OUBS, T. w. 18-"-5-11"2 SCHL ECHTn DARL, E. G. 20- 5-2-551 
Ol~IIS, T. 11. 21-2-5-217 SCHn tT1 , ft . A. '''-6-J-605 
OBRIn, II. G. 11- 3- 3-206 SC"O~"P, C. L. 15- 5-4-572 
OIlRLBI!RG, R. ft. 19- 5-2-565 SCHn SI{E , C. L. 1';-6-11 - 72J 
OKRIIIIT, D. 20- 2-2-n8 srOTT, R. L. 13-1-5-041 
OLI9E\!, P. 21- 2- 1-158 SCOTT, ~ . I •• 15-1-6-061 
OLIYIF.R, J. P. 2 1-2-1-15R srOTT, R. L. 11-5-6 -592 
OllPRAlI, R. C. 11-3-1-281 SCOTT, I' • L . 20-1-6-83 
ORTEGA, O. J. 11-2-6-"2 SCOTT , q. L. 20-2-6 -210 
OSeORlE, II. 1'. 19- 2-2-116 SCOTT, R. L. , JR. 12-2-6-123 
OSGOOD, R. II. lA- 2-"-189 SCOTT, R. L. , In. 12-2-6-1H 
OTWAY, R. • 1. 11- 6-11- 1182 SCOTT, R. L. , JR • ,,- 5- 6-501 
Olllll, D. E. 21- 5- 2-582 S PAG REN, R. D. 13-2- 1- 103 
PACK, p. II. 18-6-3-71q Sf.JDER ST~IN , S. 21-3- 3- 351 
PACK, R. II. 21-J-3-351 SETFI'RpT, S. L. 21-5-2-582 
PAI.IIBft, J. P. 111-5-1-428 SEIPEL, H. G. 18-6-1-721 
PU~S, .J. II. 16-5-~-5"3 ~P.LR Y , .1. II. 17-1-1-1 
PALIIS, J. II. 11- 5-';-580 ~F.LB T, .1. ~. 19-1- 5- 66 
PARKER, F. L. 20 - 2- 6-206 S EIIINAnA, ,J . L. 18-6-3- 714 
PARSONS, S. O. 18-6-1-114 SE IIINAPA, J. L. 2 1- J-3 - 351 
PARSO~S, S. O. 21-5-J-60J ~P.II I NA"A, J. L. 21-5-3-60J 
PARZYCI(, D. c. 16- 6-5-720 So.TRI1 RAIIAII, S. 21-6-5-7119 
PASCI AK, II. J. 11\-]-6-)6~ S RARP 'E'!, D. L. lA-]-0;-3~J 

PATRAIIII, R. 5. 19-6-6-7118 S8AWK, I(. ~. 18- 2- 5-20 J 
PATRANIA, R. S. 20- 5-6-595 SIIANII, ~. p lR-II-5-'92 
PATRAWIA, R. S. 21 -6-6-766 SRAN K, K. g. 21-2-5-211 
PATRICK, C. H. 18- 5-5-6117 S8AP p p.rT, L. 8. U-6-2-591 
PEARSON, J. F. 18-3- 2-298 SRARI T1., R. R. 21-J-5-367 
PEl!LLE, E. 16- 3- 1-21 3 Sf'AW, n. E. 21-6-'-735 
PP.LLETI!R, C. A. 12- 5-6-530 SRAl , .. R • 18-5-2- 596 
PETI"RSOW, ". T., JR. 16- 6-1-661 SHOOP , P. L. 18- 2-5-20 J 
PP.TERSO,., K. R. 1 J- 2-0;-130 SROOP , R. L. 16- 11-5 -502 
PF.TIT, J. 1/1-1-6-021 SIIOY PP, II. A. 12-6-2-';6'1 
PI9NH'IILLJ, R. 16-2- 3-15 0 SI DDAL L, E. 21-11-1-'51 
PIPE CRACK STODT GRO"P 20-6- 6-72 9 ~ InER 1~, A. G. 20- 3- 11-308 
PIPPR, H. 8. 111-6-1 -576 SIHII El1 , I. S. 13- 5- 11 - 373 
P1P!'R, H. B. 19- J-2-]16 ~IL ADY , F. A. 1~-6-2 -761 

POPF., ~ . B. 21- 2-1-1117 SI ~ PSO~ , D. E. lQ-5-"-II10 
P.oSTOII, J. II. 111-11-5- no ~T~S , .1 . E. 11-2-11-11 'I 
PPTOR, R. J. 21- 2-2- 111 SI"IG ~P , I. A. 11 -1-5- 0311 
PIIYOR, II. A. lq-II-I-214 SJS LP.R , J. A. 14- 6- 2 - 0;91 
PRYOR, II. A. 16-1-6-19 S,JO BL r.~, G. L. 20- 11-5-"'6 
Q"APP, II. J. 19-4- 2- "'0 ~K~ ABLP., K. 16-3-5- 331 
RANDL!~, J. 13-6- 1-115 1 5LAT EP, R. G. 12- 5-2 - '" 8 
RA~DOLpn, ~. L. 20-6- 5-122 SLAUG HTBRSECK, D. C. 1 R- 11-4-IIB 1 
0'"1(111, J. P. U -5- J-II6 1 SLI M~ , II. r:. N. 19-2-5-205 
PASftOS SElI, N. C. 111- 11-2- 291 SII U LF.Y, V. L. 16- 3-5-]/15 
RAS~OS~l!II, N. C. 15-11-1-315 $"~?TS, J. G. P. ft. 13 -5-5- J80 
RASSIIOSSEII , N. C. 12-2-1 - 83 SftETS , ~. ~. 13-11-2- 281 
PAUDENBUSH, II. H. 14-1-)-021 S"1TH, C. B. 13- 2-2- 11 II 
RAYNOR, G. S. 21-6-5- 1q9 SfiHT " , C. 8. 1/1-6-2-566 
REP-DY, ~. P. 11-2-11-119 S"fDEl(l!~, .1. T. "-6-1 - ~"5 
RERFnss, C. 19- 6-1-611 SN T!lP.R, II. S. 1'\- 11- 5 - 114 0 
R RICRLE, D. E. 11- 1-5- 011 ] ~OI. BRI G , C. W. 17- 2- 2- 19_ 
REI SCH, P. 19-6- J- 123 ~OI. PRIG , C. v. I1- J-2-299 
RRnOlDS, A. B. 16- 1-II-'J ~O L BRI G , C. II. 17-11-2-1122 
Pl'YIIOlDS, A. B. 16 - 3-11-318 SO'~EP. S, J. P. 11>-11-3-115 2 
PHOAD~, E. W. 18- 3-)-311 SO~ 1. I , r; . L. 20-1-2-21 
RHOADS, P. E. 19- 2- 1- 135 SPANGLER, ~. 21-6-1-703 
RRf'JlE, G. ~. 13-1- 3-029 ~PJ. N~EP, J. C. lR-II-)-lI69 
RIC R~OND. C. R. 17- q-5-116 /I S PA friO, A. n. 16 - 5-1-589 
RI NG OT, C. lq-/l-l - lill S PTPIlA K, I. 2 1- 6- 1-6'1 1 
RITCHIE, L. T. 19-2- 5- 22 0 5 PI ~1R AD, B. 1. 16- 5-2-596 
R ITTENHOOS", P. L. 12- ~-1-481 ST . n E NIS, N. Y. 15- 0;-<;-585 
RITTIG, D. 111-6- 1-72 7 ~TAc ~r R A, S. .1. 111-1-6-021 
RHAPD, J . B. 12-4- 2- 305 ST' DI~, K. D. 21-2-1-158 
HOBI"SO~, G. C., JR. 15- 11- 11 - 423 ~ TAlI l ~(lPP , K. P!. 11-1- J-3J 
qOBJIISI'N, R. L 1';- 11-6- 1160 ~T .HLr O PI' , ~. E. 21-6- 2- 724 
H08I"SO~, T. G. 11 -6- 3- 1168 5TA PR , C. 14-4-1 - 261 
ROHIIER, P. S. 12- 4- 5 - 338 ST~FL P;, L. 8. 11- 3-11-32 1 
ROHW!'P, P. S. 13- 1- 5- 225 STEI NP.R, D. 13-5- 1-35 J 
PonvE~ , P . s. 10;- 6- <;- 132 S TFPn ENS, ~. 21-2-1-1<;8 
RORVEP, P. s. 16-6-5- 120 ~T·V E N S-GlI I t. LP., P. D. 16- 3-6-3511 
ROllllER, P. S. 11-2-<;- 216 S T"V ENS- GUILLP., P. n. 16-5-6-60J 
QOSE, n. 11-1-1-001 S T"~ BEL , V. 14 - 1- 2-014 
Rn~E, I). 12-~- 1 - 42 1 !:;Tfllrf~ , P. S. 1' - 1-J-020 
ROSI'N, ~. 20- 2-1-12 3 5"J"D " XlP"SS , R. G. 20 - 2- 6- 206 
ROTff, n. R. 11- 1-6-92 SUL OIJF P , II. D. 1 <;- 4- J-417 
ROTHE, R. E. 15-J-4- 29 5 SW AN , S . II. 16- 11- 2 -11" J 
ROV, T. R. 1,-]-q- 22 J SIIJ SI! E~ , S. D. 12- 2- 5- 114 
ROW, T. R. 1'-II-II- J1 5 SZ AIILI' VI CZ , s. "- 18 - 5-1 - 'i89 
ROV .. T. H. 12-5-5-516 TA!l~OP., J. 14-11-<;- 325 
ROVE, 11. D. 16- 6-1-661 TA'.(I~PT, J. H. 21-1-~-59 

H08ft, P. 12- 0;-4 - 11'16 TA"', C. P. 11-1-4-025 
pns~, ,J. C. 12- 3- J-217 orA'!'ONE, O. S. 19-6-6-148 
RYAN, R. G. 19-1-1 - 1 TATONl, O. S. 20- 5- 6-595 
SlGA N, L. A. 21-5-1 - 562 T ATONr, O. s. 21-6-6-166 
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'!'~T l OR, P. fl . 21-4-~-~9~ WAO!' , L. JO. 13- 4-6- 30 q 
"'AfT.OP, P. r; ., J ~ . 1 ~- 5-5-592 IlAJ"'~, D. A. 11-J- ~- 3Q 4 
TF. 'GrJ P , H. .1 . 14 -1-2- 201 if AT" "": , D. A. 19-1- 5- 66 
Tp. 'f'1c:rr, V . J. 2~- 3-~- 319 ~H~ fp, C. S . 11-3-1- 206 
"'?F PTJ. A.III, ~ . s. 16-2-~- 20 q WAT.Yf.P , C. s. 1'-~- 2 -315 
" ~SSIPP , J. H. 19- 3-4- 33 q "A T, T I I. 8. 15-]-2-216 
TR' O' NJ, A. C. 20- q- 3- 422 WALl, T. ~ . 1~-q-2-39 Q 

Tn IF. , • J . A • 14-2- 1-105 VAP O, K. 16 - ] - 5 - 33 7 
TH1 '" , J. A- Il; - 3-3-30 8 " AT~('II'i' , A. P. 20- 6-5-122 
"'nOPl!I)Sf'~ , n. IS- 2-6-1 98 VA "'~l"P , A. P . 21 - q- 5- q86 
"I' "nf',?sr }# , o. II. l q- 3- u- 31 q ItA Vf a~n , J . P.. l Q-2-5-22 Q 
"' TT.t , . 1 . E . 19 - 5-5-60 2 vP"'~P , W. ~ . 21 - 1- 3- 5 1 
TTl L, • 1. f.. 20-]- ~- 319 WE-"S , !=i .. ,1 .. 11- 3-4-2 15 
"'I" rL~"' , Co G. 11- 6- 4-11 0 VE"T'l!;Tf I-', ~. 3 . 21- 5- 0-618 
Tn cHa.s, ~ . 14- 2-2-091 '.1Ft r ~, J . ? 1"- <"'3-~qO 

1'O"1A5 , ~. 16-5-2-546 I ff '1.:01' , H. A. 11- 4- .1- 4]7 
TO~lr. , L. S. 1 ~- 1 - 1 - 1 U O~S"''' '''', a. L. 10-~- 4 - 618 

Tn'I(;, 1. s. 10- 3- 1-292 Il HI'PIA n , G .. O. 12- 5- 5-523 
TOT'TFP , J. ~. 21 - 1- 5- q] vnT .... '1~\', r; . n . 1~-1- 1-8 

,.~A qUKA •. 1- P . 20 -2-6-20 6 VHI "'"At', G . D. 11-0-0-447 
T~Jo VT S , C. C. 20- fi-~-122 VI r (,OY , W. H. 11- 2-~-216 
TTUVI S , C. C . 21-q-5- q86 1I1 LII "" 5, q . ~ . 18-4-1-427 
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