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A C l a s s i f i c a t i o n  Scheme far 
EWR Fuel A s s e m b E i e s  

R. 5 .  Moore, D. A .  Williamson, K. J. Nstz 

With ~ v e r  100 light water nuclear reactors operat ing 
nationwide, representing designs by four priiiaary vendars, and 
w i t h  reload fuel manufactured by these vendors and additional 
s u p p l i e r s ,  a wide viariety of fuel assembly types are  in 
existence. At Oak Ridge National Laboratory, both t h e  Systems 
I n t e g r a t i o n  ]?ragram and t h e  Characteristics D a t a  B a s e  p m j  ect 
required a c l a s s i f i c a t i o n  schema f o r  these fuels. This schmnc? 
cdn be applied to sthear areas and is expected to be of v a l u e  
t o  many O f f i c e  of civilian Radioactive Waste Management 
programs. 

Te develop the classi fication scheme, extensive 
in format ion  a n  t he  fuel assemblies that have been and are b e i n g  
manufactured by the various nuclear fuel vendors was compiled, 
reviewed, and evaluated. It was deter ined that it is p o s s i b l e  
to characterize assemblies in a systematic; manner, using a 
combination of physical factors, 

A two-stage scheme was dlevel~ped consisting of 79 assembly 

assembly classes are determined by the general design of the 
reactor cores in which the assemblies are, or were, used .  The 

R and PWR classes are divided differently hut both 
are based on reactor care configuration. 

t y p e s ,  which are grouped into 2 2  assembly cbasses. The 

This system includes a11 known existing f u e l  types and is 

desirable or necessary, a third ].eve]. s f  detail can be added 
to the classification scheme, 

adaptable t.a take i n t o  account any future a d d i t i o n s .  I f  

1 



1. INTRODUCTION 

With over 100 nuclear reactors operating nationwide, 
designed by four primary vendors, and with reload fuel 
manufactured by these vendors plus additional suppliers, a wide 
variety of fuel assembly types are in existence. In addition, 
the evolutionary nature of these fuels (i-e., the constant 
updating, fuel improvements, design improvements, and 
backfitting) further increases the variety of designs on the 
market, making a system for classifying these assemblies 
coherently and logically very important. At Oak Ridge National 
Laboratory (ORNL), both the Systems Integration Program and the 
Characteristics Data Base (CDB) project found it necessary to 
have such a classification scheme. Therefore, in order that 
the methodologies be systematic, complete, and compatible, the 
classification scheme described in this report was developed. 

Once the system had been developed, it was found to be 
useful in other areas and to other groups. The Energy 
Information Administration (EIA), for example, has adopted this 
classification scheme for use in their spent-fuel data base, 
which is based on utility input via the RW-859 form. The 
classification scheme has also found use in fuel assembly 
consolidatj.on studies and packaging and cask design projects. 
This scheme can be applied to other areas also and is expected 
to be of value to many other Office of Civilian Radioactive 
Waste Management (OCRWM) programs. 

2. APPROACH 

2.1 PRELIMINARY REVIEW AND EVALUATION 

To develop the classification system, extensive 
information was necessary on the fuel assemblies that have been 
and are being manufactured by the various nuclear fuel vendors. 
To gather this information, O W L  successfully placed contracts 
with four of the five major fuel vendors. ORNL was unable to 
place a contract with General Electric (GE). Accordingly, the 
data on GE fuels was extracted from the federal dockets and 
various other open literature sources by one of the authors. 
A separate report on GE fuel assembly types is in preparation 
(ORNL/TM-l09Q2) . 

Using this information, an extensive evaluation and review 
was then performed. Each fuel assembly was evaluated on the 
basis of the array size; length, with control rods inserted, 
with hold-down devices, and with only the bare assembly; fuel 
manufacturer; reactor manufacturer; material differences; 
hardware differences; and other criteria. It was determined 
that it is possible to distinguish between assemblies 
systematicly using a combination of these factors, reactor core 
configuration being the most logical primary factor. 

2 
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2.2 SCHEME DEVELOPMENT AND IMPLEMENTATION 

A two-stage system was developed f o r  initial 
implementation. First, 22 broad categories were identified, 
which group similar fuel assemblies that share certain common 
contraP.1 ing characteristics. These groupings are called the 
Assembly Classes. The classes that resulted from the data 
analysis were divided by reactor core design guidelines, with 
the result that all reactors of similar core design u s e  the 
same class of fuel. In other words, there is a one-to-one 
correspondence between basic reactor core design and f u e l  
assembly class. 

Reactors of a particular design do use fuels that share 
certain controlling characteristics, but there is still a wide 
variety exhibited by other, equally important fuel 
characteristics. Additionally, any given reactor may, and 
often does, utilize fuel from different vendors. This fact 
provided the need f o r  a further subdivision, the Assembly Type. 
Initially, 52 assembly types were identified. Within an 
assembly class, all assemblies are of a similar length and have 
the same reactor manufacturer, but ather characteristics -- 
array size, fuel manufacturer, materials of construction, e t ~ .  
-- often differ considerably, and these differences form the 
basis for determining the individual assembly types. 

Additional data obtained on the GE fuel assemblies made 
it possible to better define these assembly types and to make 
distinctions that were previously overlooked. This resulted 
in an i.ncrease in the number of types from 52 to 72. 
Additionally, interaction with the utilities via the E'EA has 
identified 7 additional assembly types, bringing the current 
total to 79. A s  the infarmational data base improves arid new 
assembly types are identified, they will be added to the 
scheme. 

3 .  RESULTS 

3.1 SCHEME DESCRIPTION 

Currently, the system has 7 9  assembly types grouped into 
22 assembly classes. The classes are determined by the general 
design of the reactor or reactors in which they are, o r  were, 
used. Thirteen classes are reactor specific (i.ee, the fuels 
described by these classes are unique to one core design and 
are not used by any other reactors). Five of these -- Big 
R a c k  Point, Dresden 1, Elk River, Humboldt Ray, and Lacrosse - 
- are BWR des.fgns, and the other eight are PWR des igns .  The 
2 general BWR classes and 7 general PWR classes bring the total 
number of classes to 22. 

The core designs of PWs and BWRs have different 
controlling characteristics, SO that the generic BWR classes 
and PWR classes, while still based on core design, arc divided 



differently. For the BWRs, all of the reactors were built by 
GE (with the exceptions of Elk River  and Lacrosse, which were 
built by A l l i s ;  Chalmers and are themselves classes on their 
own), so that it is unnecessary to divide them by vendor. The 
two classes are determined by the reactor In 
other wards, fo r  “the BC4F1/2 and BWR/3 designs, the core designs 
are similar and make up one assembly class and the BWR/4, BWR/5 
and BWR/6 core designs make up the second class. tJnlike the 
PWR classes, bath BWR classes contain more than one ar ray  size. 
T h j s  is made possible by two BWR clesigxi characteristics: the 
control  blades are external to the fuel assemblies, so that 
changes i n  the array s i z e  do not affect control blade 
operation, and t h e  fuels are  all designed with the same 
assembly envelope s i z e ,  regardless o f  array size. The array 
size may thus vary over the life of a BWR reactor, and o f t e n  
does. 

In the FWR reactors, on the other hand, the control rods 
are inserted directly into the assembly. Since changes in 
array s i z e  would interfere with control rad placement, so array 
s i z e  variations are generally not possible. Accordingly, array 
s i z e  i s  a primary factor  in determining the PWR assembly class. 
The ather  necessary datum is the reactor manufacturer. Each 
vendor has i ts  0wn core design, so that f u e l  must be 
manufactured to meet those specific design criteria. Hence, 
the PWR assembly class is determined by the reactor 
manufacturer and the array s i z e .  

There are two minor exceptions to the array s i . z e  
restrictions of PWRs. The Susry 1 and 2 reactors operated by 
V i r g i n i a  Power and Electric Company are both Westinyhsuse 15 
X 15 array reactors, Their standard fuel load is Westinghouse 
15 X 15 Std/Z@ Variation fuel., but each reactor has discharged 
two Westinghouse 17 X 17 Std  assemblies that they tested. T h i . s  
was made passi.ble by i n s e r t h g  the assemblies in non-control 
rod pasitions. The Oconee 2 reactor operated by Duke Power 
Company has a lso  conducted a sipnrbPar test. T h e  normal fuel 
load at Ocanee 2 i s  Babcock & Wilctsx 15 X 15 Mark I3 fuel, but 
Duke has discharged f o u r  Babcock & Wilcox 17 X 17 Mark C 
assemblies. Thus m.inor exceptions are possible i.n PWRs f o r  
testing l p u r p ~ s e ~ ,  

3.2 ASSEMBLY CLASS DESCRIPTIONS 

Table 1 provides a complete listing of the assembly 
The majar features in the determination classification scheme. 

of each class are explained below. 

CLASS: Big Rock point (BWR) 
This desi.gn possesses an unusually large array s i z e ,  

either 9 X 9 or 11 X 11. The f u e l  is a l so  only about 8 3  in. 
long, less than half the length of later HWR fuel. 
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Table 1. Assembly classes and their associated types 

ETA 
IDENTIFIER VERSION 

ASSEMBLY CIASS: BIG ROCK PQENT 
General Electric 9 x 9  
General Electric 11 x 11 
Exxon / ANF 9 x 9  
Exxon / ANF 11 x 11 
Nuclear F u e l  Services a 1  x 11 

GE-1, VEKS. 5 
C;E-.l, VERS. 5 
BRP 
G e n .  Electric 
Big Rack Pt 

ASSEMBLY CLASS: DRESDEN 1 
General Electric 6 x 6  
Exxon / ANF 6 x 6  
United Nuclear 6 X (5 

GE-1, VIERS. 1 
Gen. E . l e c t r i . e  
Dresden-- z 

ASSEMBLY CLASS: ELK R I V E R  
Allis Chalners  5 x 5  

ASSEMBLY C U S S :  NUMBOLDT BAY 
General Electric 6 x 5  
General El.ectric '7 x 7 
Exxsn / ANY 6 x 6  

GE-1, VERS. 2 
G E - 1 ,  VEKS. 3 
MunboPdt Bay 

OSG1.2 
0'7G13 
66EGH 

ASSEMBLY CLASS : LACROSSE 
Allis Chalmers 18 x 18 
Exxan / ANF b o  x 10 A@ 

lOAST 
l 0 E A C  

ASSEMBLY C U S S  : FORT CALI-IQUN 
Combustian Enq. ineer ing 1 4  x 14 
Exxon / ANF 14 x 3.4 

Fort Callmun 
Fort Calhoun 

ASSEMBLY CLASS: HWDDW NECK 
Rabcock & Wilcox 1s x 15 
West i ng hous e 15 x 15 

St, Steel, 
Std/S@ 

ASSEMBLY CIAASS: I N D I A N  POINT 1 
Bahcock & Wilcox 13 x 14 
Westinghouse 13 x 14 

ASSEMBLY CLASS : PALISADES 
Combustion Engineering 15 X 15 
Exxon / ANF 15 x 1s 

Palisades 
Comb. Eng. 

ASSEMBLY CLASS: SAINT E U C I E  2 
Combustion Engineering 16 x 15 Lucie 2 

ASSEMBLY CLASS: SAM ONOFRE 1 
Westinghouse 14 X 14 S t d / S C  14FISS 
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Table 1. (continued) 

A W Y  
FUEL MANUFACTURER SIZE 

ASSEMBLY CLASS: SOUTH TEXAS 1&2 
Westinghouse 17 x 17 

ASSEMBLY CLASS: YANKEE RQWE 
Combustion Engineering 15 X 16 
United Nuclear 15 X 16 
Exxon / ANF 15 X 16 
Westinghouse 17 X 18 

ASSEMBLY CLASS: GE BWR/2,3 
General Electric 7 x 7  
General Electric 7 x 7  
General Electric 7 x 7  
General Electric 8 x 8  

General Electric 8 x 8  
General Electric 8 x 8  
General Electric 8 x 8  
General Electric 8 x 8  

Exxon / ANF 8 x 8  

General Electric a x 8  

Exxon / ANF 7 x 7  

Exxon / ANF 9 x 9  

ASSEMBLY CLASS: GE 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
Exxon / ANF 
Exxon / ANF 

BWR/4,5,6 
7 x 7  
7 x 7  
7 x 7  
8 x 8  
8 x 8  
8 x 8  
8 x 8  
8 x 8  
8 x 8  
8 x 8  
8 x 8  
9 x 9  

ASSEMBLY CLASS: BW 15 X 15 ARRAY 
Babcock & Wilcox 15 X 15 
Babcock & Wilcox 15 X 15 

ASSEMBLY CLASS: BW 17 X 17 ARliAY 
Babcock & Wilcox 17 X 17 

VERSION 

XER 

Yankee Rowe 
Yankee Kowe 
Westinghouse 

GE-1, VERS. 4 
GE-2, VERS. 1 
GE-3, VERS., 1 
GE-4, VERS. 1 
GE-5, VERS. 1 
GE-6, VERS. 1 
GE-7, VERS. 1 
GE-8, VERS. 1 
GE-9, VEHS- 1 
Gen. Electric 
JP-3 
JP-3  

GE-2, VERS. 2 
GE-3, VERS. 2 
GE-3, VERS. 3 
GE-4, VERS. 2 
GE-4, VERS. 3 
GE-5, VERS. 2 
GE-6, VERS. 2 
GE-7, VERS. 2 
GE-8, VERS. 2 
GE-9, VERS. 2 

JP-4,5 
SP-4,5 

Mark B 
Mark BZ 

Mark C 

EIA 
IDENTIFIER 

17wx1 

1GCYR 
1GUYR 
16EYR 
18WYR 

07g14 
07G2 1 
07G31 
Q8G4 1 
08G52 
08GG1 
08G71 
08G81 
08G91 
07ege 
08EG3 
09EG3 

07622 
07G32 
07633 
08G42 
08G43 
08G52 
08662 
08G72 
08682 
08G92 
08EG4 
09EG4 

15BMB 
15BBZ 

17 BMC 
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Table 1. (cont inued) 

ARRAY 
FUEL MANUFACTURER S I Z E  

ASSEMBLY CLASS: CE 14 X 14 ARRAY 
Combustion Engineering 14 X 14 
Exxon / ANF 14 X 14 
Westinghouse 14 X 14 

ASSEMBLY CLASS: CE 16 X 16 ARRAY 
Combustion Engineering 16 X 16 
Combustion Engineering 16 X 16 
Combustion Engineering 16 X 16 

ASSEMBLY CLASS: WE 14 X 14 ARRAY 
Westinghouse 14 X 14 
Westinghouse 14 X 14 
Westinghause 14 X 14 

Exxan / ANF 14 X 14 
Babcock &I Wilcox 14 X 14 

Exxon / ANF 14 x 14 

ASSEMBLY CLASS: WE 15 X 15 A R M Y  
Westinghouse 15 x 15 
Westinghouse 15 x 15 
Westinghouse 15 X 15 
Exxon / ANF 15 X 15 

ASSEMBLY CIASS: WE 17 X 17 ARRAY 
Westinghouse 17 X 17 
Westinghouse 17 X 17 
Westinghouse 17 X 17 

Babcock & Wilcox 17 X 17 
Exxon / ANI? 17 x 17 

VERSION 

Standard 
Comb. Eng. 
Model C 

Onof re 
AN02 
System 80 

Std/ZCA 
S t d / Z C B  
OFA 
Westinghouse 
Top Rad 
Ginna 

S t d / Z C  
S t d / Z C ,  Var 
OFA 
Westinghouse 

Standard 
QFA 
Vantage 5 
Westinghouse 
Mark BW 

EIA 
IDENTIFIER 

14c5t 
14ECE 
14WMC 

14wz5 
14wzz 
14w0f 
1.4 EWE 
14ETR 
z4b5t 

1 5 W Z Z  
15wz5 
15w0f 
15EWE 

17w5t 
17w0f 
1 7 WVA 
17EWE 
17 BBW 
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CLASS: Dresden 1 (BtilR) 
This BWt design has an unusually s m a l l  a r r a y  s i z e ,  only 

6 X 6. T h e  Puel is also approximately 3 ft shorter than 
standard 131nlW ien 

CIASS: Elk River (BWR) 
This is one of two Allis Cha lmenrs  LWR designs. it has a 

small array s i z e  ( 5  x 5 )  and the fuel is only about 82 in. 
long. The fuel is Uranium-Thorium mixed oxide. 

CIASS: Mumboldt B a y  (BWR) 

7 X '7) and short fuel (only 95 i n . ) .  
This is a W W  design w i t h  a small. array size (6 X 6 and 

cmss : Lacrosse (BWR) 

and array s i z e  (10 X 18) are unique on t h i s  BWFt design. 
This is the second Allis Ckalmers EWR design. The design 

C U S S :  P o r t  Calhoun (PWR) 

fuel i s  about 10 in. shorter than the standard design. 
T h i s  is a Cambust ion  Engineering 1 4  X 1 4  design, but the 

C%.AAs%: Haddarn Neck (PWR) 
This is a Westinghouse 15 X 15 design, but the assemblies 

are approximately 22  i n .  shorter than s t a n d a r d .  

CLASS: I n d i a n  Point 1 (??WR) 
This reactor is one of two PWRs utilizing cruc i form 

control blades, Accordingly, the f u e l  assemblies are of a 
nonsquare (13 X 14) array design to accommodate their use. 

CLASS : Palisades (PWR) 

design . This is the only Combustion Eng inee r ing  15 X 15 array 

C U S S :  Saint Lucie 2 (PWR) 

standard Combustion Engineering 16 X 16 design. 
This design is approximately 20 i n .  shorter than the 

CXASS: San Qnofre 1 (PWR) 
This assembly is approximately 20 in. shorter than the 

standard Westinghouse 1.4 X 14 array. 

CLASS: S0ut.h Texas 1642 (PWR) 
These assemblies are  over 3 ft longer than the normal 

Wcs&~nghsus@ 17 X 17 array, and approximately 20 in. longer 
than any other  fue l  assembly of any c l a s s  or t ype .  

CIASS:  Yankee R Q W ~  (PWR) 

and therefore uses nonsquare arrays (15 X 16 and 
17 X 18). 

This is the second PWR which uses cruc i form control blades 
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CLASS: GE 
This is the general class f o r  BWM/2 and BGdR13 des i -yns ,  

Array sizes vary, but the fuel is all approximately 171 in. in 
length I 

CLASS: GE BWR/4,5,6 
This is the general class fo r  the later BWR models, the 

/ 5 ,  and BWR/G designs, Again, the array sizes vary ,  
but these assemblies are a l l  approximately 176 i n .  i n  length. 

CLASS: BW 15 X 15  Array 
This is the general class f o r  the Babcock & Wilcox 15 X 

15 array. The assemblies are approximately 166 i n .  in length. 

CLASS: IBW 17 X 17 Array 
This is the general class for the ~ a b r o c k  & bgilcox 17 x 

17 array. The assemblies are  approximately 166 in. in length.. 

CT.AAsS: C3E 14 x 14 A s f r a y  

length- 

This is the  general  elass for the Combustion E n y i n e e r i n y  
14 X 14 array. The assemblies are approximately 157 i n .  i n  

C U S S :  CE 16 X 36 Array 
This is the general class fo r  the Combuskiun E n g i n e e r i n g  

16 X 16 ar ray .  The assemblies are approximatxly 197 in. in 
length. 

CLASS: ME 14 X 2 4  Array 
This is t h e  general class f o r  the westinghouse 14: x In, 

array. The assemblies are approximately 160 i n .  i n  length. 

CIASS: WE 15 X 15 A r r a y  

array. The assemblies are apprsximately 160 in. i n  length. 
This is the general class f a r  the  ~ e s t i n g h o u s e  15 x 3.5 

CLASS: WE 17 x 17 Array 
This is the general class f a r  the Westinghouse 27 X 17 

array. T h e  assemblies are  agpraximately 160 in. i n  l e n g t h .  

E EXCEPTIONS 

T h i s  sys t em includes a1.l known Lvm fuel types, w i t h  three 
exceptions. T h e s e  exceptions are f o r  three reactors that have 
been permanently shut down. The first is the Pathfi .nder  
reactor, an Allis Chalmers design formerly operated by Northern 
States Power Company unt i .1  it was s h u t  down i n  1.96'7, All fuel 
from this reactor has been reprocessed, to the best of t h e  
authors I knowledge 9" therefore, there are no assernb3.i.e:; to 
account fo r  and no assembly class f o r  this reactor. 

The remaining two reactors are the BOWS reactor operated 
by the Ato ic Energy ~ommissfon and the ~ u e r t o  ~ i c o  water 
Resources Authority i n  Punta Higuera ,  Puerta K i c o ,  and the 
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Shippingport Atomic Power Station (the original LWR version) 
operated by the Department of Energy and Duquesne Light Company 
in Shippingport, Pennsylvania. The BONUS reactor was shut down 
in 1968, and one batch of this fuel was reprocessed at the West 
Valley facility. There is no known BONUS fuel still in 
existence. 

The Shippingport reactor was shut down in 1982, and all 
of its breeder fuel loads were sent to Idaho National 
Engineering Laboratory ( I N E Z ) .  The location of the earlier 
(LWR) cores is uncertain at this time. It is thought that they 
may have been sent to INEL under the naval fuels program, and, 
in that case, were probably reprocessed. This fuel was of an 
unusual nature. The core consisted of plate fuel assemblies 
of enriched uranium fuel surrounded by blanket assemblies of 
natural uranium. The blanket assemblies resembled the modern 
LWH fuel assembly. 

4 .  DATA TABULATIONS 

4.1 LENGTH BASIS 

Table 2 provides an assembly classification system based 
on length. The assemblies are divided into 17 groups of 
similar length in ascending order. In three cases, Groups A ,  
H, and 0 ,  assemblies were broken out of a larger group because 
of a highly dissimilar assembly width. Thus, all assembly 
widths within a group are also of a similar dimension. 

There are a number of assemblies for which the quantity 
is listed as zero. Some of these are new assembly types (i.e., 
assembly types that have just entered service and have not been 
discharged at this time) and are identified as 8fNew1f in the 
NOTE column. The two assembly types in length group G are 
marked with s t * * * p v  in the NOTE column. When initial fuel 
classifications were made, discrepancies were found and some 
of the fuel assemblies classified as B&W 15 X 15 St. Steel are 
actually WE 15 X 15 Std/SC. These numbers will be adjusted as 
these discrepancies are corrected, but until that time, the 
number given for the B&W fuel represents the total number of 
both B&W 15 X 15 and WE 15 X 15 fuels present at Haddam Neck. 
Finally, the B&W 13 X 14 Indian Point 1 assembly type in length 
group M also has a zero quantity. It is believed that all of 
thi.s particular fuel type has been reprocessed. 

There is also one other point that bears mentioning in 
relationship to a length classification scheme. The fuel rods 
in the assemblies expand under irradiation by as much as 2 in. 
over the lifetime in the core. The fuel assemblies, however, 
do not change very much, so this added length is accommodated 
within the assembly structure, Accordingly, this expansion 
should make little or no difference to most applications of 
this classification scheme, as applied to intact assemblies. 
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Table 2 .  A s s e m b l y  c l a s s i f i c a t i o n  by l e n g t h  

QUANTITY ORNL 
LENGTH W I D T H  ( E I A ,  1987) CLASS NOTE 

_I ....______I___ FUEL VERSION 

LENGTH GROUP A 
AC 5x5 E l k  R i v e r  81.6 3.5 188 ELK RIVER 

S u b t o t a l :  188 

LENGTH GROUP B 
Exxon 9x9 B i g  Rock P o i n t  82 6.5 4 BIG ROCK PT. 
GE 9x9 G E - 1 ,  Vers. 5 (82)  143 B I G  ROCK PT. 

Exxon 11x11 G e n .  Electric 83.970 6.515 1 2 8  BIG ROCK PT. 
GE 11x11 GE-1, V e r s .  6 (82) 6 B I G  ROCK PT. 

S u b t o t a l :  2 8 1. 

LENGTH GROUP C 
GE 6x6 GE-1,  V e r s .  2 95 4 662 176 HUMBQLDT BAY 
Exxon 6x6 Humboldt Bay 95 126 WUMBOLDT BAY 
GE 7x7 GE-1,  V e r s .  3 95 4.662 35% HUMBOEDT BAY 

S u b t o t a l :  660 

LENGTH GROUP ID 
Allis Chalmers 10x10 102.34 5 .61  156 LACROSSE 
Exxon 10x10 AC 102 - 45 5.614 178 LACROSSE 

Subtotal: 334 

LENGTH GROUP E 
Exxan 151116 West inghause 111.775 7.614 2 2 %  YANKEE ROWE 
CE 15x16 Yankee R a w e  111.785 7 . 6  40 YANKEE ROWE 
WE 17x18 Yankee Rowe (11.2) 76 YANKEE ROWE 

S u b t o t a l :  344 

LENGTH GROUP F 
Exxon 6x6 Gen. E lec t r ic  134.32 4.275 66 DRESDEN 1 
GE 6x6 GE-1,  V e r s .  1 (134)  365 DRESDEN 1 

S u b t o t a l :  431 

LENGTH GROUP G 
WE 14x14  S t d / S C  137.06 7.36 416 SAN ONOFRE I 
WE 15x15 S t d / S C  137.86 8.42 0 HADDAM NECK *** 
B&W 15x15 St. Steel 137.06 8.466 736 HADDAM NECK *** 

S u b t o t a l :  1152 

LENGTH GROUP H 
B&W 13x14 Indian P o i n t  1 (138)  0 I N D I A N  PT. 1 
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Table 2 e (cont inued)  

QUANTITY ORNL 
LENGTH WIDTH (EIA, 198'7) CTlASS NOTE _. . . . . . . . . .. . . . . . .. . . . .... . .. . .. FUEL VERSION 

LENGTH GROUP 1 
ill3 14x14 F o r t  Calhoun 
Ewxon 14x114 Fort C a l  houn 
el? 1.5X15 Palisades 
Exxon 15x15 Comb.  Eng. 

LENGTH GROUP K 
CE 16x16 Eucie 2 
Exxan 15x15 Westinghouse 
WE 14x14 6 F A  
WE 14x14 Std/ZCW 
WE 14x14 Std/%@B 
WE 15x15 s t d / z c  
Exxon 17x17 Westinghouse 
WE 15x15 OFA 
WE 17x17 Standard 
WE P ' 7 X I 7  OFA 
WE 17x17 Vaiitage 5 
Exxon 14x14 Westinghouse 
Exxon 14x14 Top Rod 

LENG'I'H GROUP M 
GE 7x7 GE-1, VCXS. 4 
GE 7x7 GE--2, Vers. 1 

137.752 5.2675 160 

Subtotal: I 6 0 

146 8.1 240 
14 7 104 
147.5 8.2  273 
148.852 8 . 2 5 0  2 7 2  

Subtotal : 339 

2 5 7 . 0 0  8.10 2503 
157.238 8 - 0 3  219 
1.57.24 8. I10 383 

Subtotal: 3'105 

158.229 8.1 
159 7 9 .) 4 2 6  
159" 7 1  7.76 
159.71 7.76 
1 5 9 . 7 1  '7 . 7 6 
159 - 71 8.434 
159.71 8 (I 426 
159.765 8.424 
159.765 8.434 
159.765 8.434 
160" 1 8.426 
160.13 7 . 7 6 3 
160.13 7.763 

240 
6 3 5  

605 
1.369 
1885 

66  
144 

4645 
485 

4 
5 4 0  
207 

2 0  

Subtotal: 10899 

3.65.625 8 . 5 3 6  33.54 
165.625 8 .536  0 
165.71875 b.536 4 

Sub to ta l :  3 3 5 8  

171.125 5.438 1140 
171.2 5.438 5516 

INDIAN PT. 1 

FORT CALHBUN 
FORT CALHOUPJ 
PALISADES 
PALISADES 

CE '14 X 14 
CE 14 X 24 
CE 14 x 1.4 

ST. LUCIE 2 
WE 15 x 15 
WE 14 X 14 
WE 14 X 14 
WE 14 X 14 
WE 15 X 15 
WE 17 x 17 
WE 15 x 15 
WE 17 X 17  
WE 1'7 x 17 
WE 117 X 17 
WE 14 X 14 
WE 14 X 14 

B&W 15 x 15 
B&W 15 X 15 New 
B&W 1'7 X 17 

GE EWR/2,3 
GE BWR/2,3 
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Table 2. ( c o n t i n u e d )  

LENGTH GROUP M (continued) 
GE 7x7 @E-3 ,  V e r s .  1 
GE 8x8 GE-4, Verse 1 
GE 8x8 GE-5, Vers- 1 

GE 8x8 GE-7,  Verse a 
GE 8x8 GE-8, V e r s .  1 
GE 8x8 GE-9, V e r s .  1 
Examon 7x7 Gen. Elec t r ic  
E X X O ~  8x8 SI?-3 
EXXCPll 9x9 JP-3 

GE 8x8 GE-6,  Vers. 1 

171.125 5.438 
171.125 5.438 
171.125 5.438 
1'71.125 5.438 
171 * 1.25 5.438 

( 1 7 1 )  
( 1 7 1 )  

171.25 5.247 
171-29 5 . 2 5 1  
171.29 5.251 

400 
3164 
964 
9 2 0  
16 

e 
0 

2 6 0  
416 

0 

S u b t o t a l :  12796  

LENGTH GIRQUP N 
GE 7x7 GE-2, Versa 2 
GI3 7x7 GE-3, Vers. 2 
GE 7x7 GE-3, VF",IS, 3 
GE 8x8 GE-4, Versa 2 
GE 8x8 @E-4 ,  V ~ E - S .  3 
GE 8x8 GE-5, Vers. 2 
GE 8x8 G E - 6 ,  Vcrs. 2 
GE 8318 GE-7,  Vers. 2 
GE 8x8 G E - 8 ,  V e r s .  2 
G E  8x8 GE-3, Vers, 2 
E ~ X O I I  8x8 JP-4,5 
XXXOll  9x9 JP-4,5 

175 e 87 5.438 
1-75 e 87 5.438 
1'75 m 87 5.438 
175.87 5.478 
175" 87 5.438 
175.87  5.478 
1.75. 87 5.438 
175.87 5.438 
(176) 
(176) 

176.05  5 . 2 5 1  
176.C58 5.251 

9 7 4 
3917 
1184 
1868 
1787 
2854 
5117 
238 
0 
0 
0 
0 

Subtotal: 14939 

LENGTH GROUP 8 
L'E 1 6 X P G  AN02 
CE krjX16 Qnofre  

176.803 8.1 
176.803 8.1 

325 
482 

CE I5 x 3.6 
L'E 16 x 16 

Subtotal: 808 

LENGTH GROUP P 
CE 16x16 System 80 278.250 8.1 8 0  CE I6 x 1.6 

Subtotal : 

LENGTH GROUP Q 
WE 17KX17 XU? 199 8.43 * 0 s .  TEXAS 1&2 

Subtota I : 8 

53474 
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The lengths and widths quoted were taken from the 
Characteristics Data Base.' The quantities are based on the 
1987 ETA data, as reported by the utilities via RW-859. The 
ORNL classes are consistent with this report. This table was 
generated using dBase IIICC. 

4.2 QUANTITIES BASIS (BY ASSEMBLY CLASS) 

Tables 3a, 3b, and 3c were generated to illustrate the 
relative importance of each assembly class. They clearly show 
which assembly classes are the most important at the present 
time and also the current trends that will determine the 
important classes in future years. The calculations were 
performed using Lotus 1-2-3, while the data base functions were 
executed with dBase III+. 

4 . 3  ASSEMBLY CLASS BASIS 

Table 4 provides a listing of reactors grouped by the 
assembly class utilized. Additionally, the table also lists 
the year the reactor began commercial operation and the year 
in which it was permanently shut down prior to decommissioning. 
It gives the number of assemblies that make up a full core load 
and, if the reactor is a GE BWR, it also lists the reactor 
generation (i.e., whether it is a BWR/l, BWR/2, etc., design). 
This data base and report and those following were generated 
with dBaseIIIi-, using the PC data files in the CDB. 

4 . 4  REACTOR BASIS 

Table 5 presents an alphabetical listing of shut down, 
currently operable and planned nuclear reactors; the utility 
by which they are owned: and the fuel assembly class as 
developed in this report. 

4 . 5  UTILITY BASIS 

Table 6 provides an alphabetical listing of the nuclear 
utilities and the reactors that they operate. Listed also are 
the assembly class and the INIS number assigned to reactors by 
the EIA. 

4 . 6  CONSOLIDATION BASIS 

In the course of gathering fuel assembly information from 
the v,endors for the development of the Characteristics Data 
Rase, the vendors were asked to provide a "difficulty indexf' 
for performing various consolidation-related tasks on their 
fuel assembly designs. No guidelines were given for these 
indexes, so the resulting numbers are highly subjective. The 
results are shown in Table 7. 
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Table 3a. Assembly class q u a n t i t y  data 
based on discharges as of Dec. 31, 1987 (ETA) 

..........-.. ~ ...... 
METRIC TON 

ASSEMBLY NUMBER PERCENT (HEAVY METAL) PERCENT 
I N  CLASS O F  TOTAL I N  CLASS O F  TOTAL CLASS 

~ 

B I G  ROCK P O I N T  289 0 . 5 0  38 0,24 

DRESDEN 1 

ELK RIVER 

HUMBOLDT BAY 

I;ACROS§E 

FORT CALPIOUN 

HADDAM NECK 

I N D I A N  POINT 1 

PALISADES 

S A I N T  L U C I E  2 

SAN ONOFRE 1 

SOUTH TEXAS 1&2 

YANKEE ROWE 

GE BWR/2 3 

@E BWR\4,5,6 

BW 15 X 15 ARRAY 

B\? 17 X 17 ARRAY 

CE 14 X 14 ARRAY 

CE 16 X 16 ARRAY 

WE 14 X 14 ARRAY 

WE 315 X 15 ARRAY 

WE 17 X 17 ARRAY 

TOTALS : 

889 

188 

660 

334 

394 

736 

160 

545 

240 

416 

0 

377 

12802 

19475 

3354 

4 

3105 

888 

2741 

5303 

5190 

58090 

1.53 

0.32 

1.14 

0.57 

0.68 

1-27 

0 . 2 8  

0.94 

0.41 

0.72 

0 . 0 0  

0.65 

22.04 

33 s 53 

5.77 

0.01 

5.35 

1.53 

4.7% 

9.13 

8.93 

100.00 

87 

5 

50  

3 8  

143 

304 

31 

219 

90  

15% 

0 

91 

2406 

3587 

1542 

2 

I188 

370 

1071 

2384 

2365 

16163 

0.54 

0.03 

8.31 

0-24 

0.88 

1.88 

Q.19 

1.35 

0 .56  

0.94  

0.00 

0 .56  

14 83 

22.19 

9.54 

0.01 

7.35 

2.29 

6.63 

14.75 

14.63 

108. 00 
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Table 3b. Assembly class quantity data 
based on discharges and f u e l  i nco re  as of Bec. 31, 1987 (EIA) 

. . . . . .. . . . . . . . . ~ I-I-.-. ------7 

METRIC TQN 
ASSEMBLY NUMBER PERCENT (HEAVY METAL) PERCENT 
CLASS IN CLASS O F  TOTAL IN CLASS OF TOTAL 

B I G  ROCK POINT 

DRESDEN I 

ELK RIVER 

HUMBOEDT RAY 

LACROSSE 

FORT CAMQUN 

HADDAM NECK 

INDIAN POINT 1 

PALISADES 

SAINT LUCIE 2 

SAN ONOFRE 1 

SQUTH TEXAS 1&2 

YANKEE RQWE 

GE 13WR/2,3 

GE BWR/4 ,5,6 

BW 15 X 15 A R M Y  

BW 17 X 1'9 ARRAY 

CE 14 X 14 A R M Y  

CE 16 X 16 ARRAY 

WE 14 X 14 ARRAY 

WE 15 X 15 ARRAY 

353 

889  

188  

660 

3 3 4  

438  

837  

160 

749 

257  

573 

0 

3-77 

1 5 3 0 6  

31178 

4507 

4 

3634  

1 8 6 3  

3 2 8 4  

6259 

0.44 

1.11 

0.23 

0.82 

0.42 

0.54 

1.04 

0.20 

0.93 

0.32 

0 . 7 1  

0.00 

8.47 

19.04 

38 .79  

5 . 6 1  

0 . 0 0  

4.52 

2 . 3 2  

4.09 

7.79 

WE 17 X 17 ARRAY 8 5 2 7  10.61 

TOTALS: 80377 100.00 

4 7  

8 7 

5 

50  

38 

158 

345 

31 

299 

9.7 

210 

0 

91 

2851 

5726 

2077 

2 

1396 

773 

12 6 8  

2 7 5 ' I  

0.21 

0.39 

0.02 

0.23 

0.17 

0.71 

1.56 

0 .14  

1 . 3 5  

0.44 

0 .95  

6.00 

0.41 

12.88 

25.88 

9.39 

0.01 

6.31 

3.49 

5-73 

12.46 

31320 1 7 . 2 6  

22128  100.00 
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Table 3c. Assembly class quantity data 
based on discharges ta 2020 (see reference 2 )  

METRIC TON 
ASSEMBLY NUMBER PERCENT (HEAVY METAL) PERCENT 
cmss IN CLASS a F  TOTAL IN C U S S  OF TOTAL 

B I G  ROCK POINT 

DRESDEN I* 

ELK RIVER" 

HUIIIBOED"' BAY+ 

rnh=Rh4SSE* 

FORT CALTIOUfS 

BADDAM NECK 

INDIAN P O I N T  1 

PALISADES 

INT LUCIE 2 

SAN ONOFRE 2* 

SOUTH TEXAS 1&2 

YANKEE ROWE 

GE SWR\2,3 

GE B W R , / 4 , 5 , 6  

BW 15 x 15 A R M Y  

BW 17 x 17 Y 

CE 14 X 14 ARRAY 

CE 15 x 16 ARRAY 

WE 14 X 14 ARRAY 

WE 15 X 15 ARRAY 

E 17 X 17  ARRAY 

TO%"W%S : 

511 

6 8 3  

7.88 

390 

606 

1040 

7.307 

1 6 0  

1401 

1528 

520 

2292 

643 

32339 

120057 

1.0706 

3847 

8890 

119117 

6301 

13529 

48662 

267517 

8.19 

0.26 

0.07 

0-15 

0.23 

0.39 

0.49 

0.06 

0.52 

0.57 

8.19 

0.86 

8 .24  

12.09 

44.88  

4.00 

1 . 4 4  

3.32 

4 . 4 5  

2.36 

5.06 

18.19 

1QQ.00 

66  

69  

5 

28 

68 

3 7 6  

5 3 8  

32 

552 

579 

193 

1235 

154 

5870 

21864 

4971 

1750 

3328  

5106 

2329 

6 1.4 4 

20557 

7581 3 

0 . 0 9  

0.09 

0 . 0 1  

0.04 

0.09 

0 . 5 0  

0.71 

0.04 

0 . 7 3  

0 . 7 6  

0 . 2 5  

1.63 

0 - 2 0  

7.74 

28.84 

6.56 

2.31 

4 . 3 9  

6 . 7 3  

3 .. 07 

8.10 

27.12  

100 c 0 0  
~ ~ - - -- 

* Data points f o r  these reactors need ta be updated. 
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Table 4. Reactors grouped by assembly class 

COMMERCIAL PERMANENT NUMBER OF 
REACTOR OPEFtATION SHUTDOWN ASSEMBLIES 
VENDOR DATE DATE IN FULL CORE REACTOR 

ASSEMBLY CLASS: None 
BQNUS CE 
Pathfinder AC 
Shippingport LWR WE 

1964 
1964 
1957 

1968 
1967 
1982 

ASSEMBLY CLASS: BIG ROCK PT. 
Big Rock Point GE 1962 84 

ASSEMBLY CLASS: DRESDEN 1 
Dresden 1 GE 1960 1984 536 

ASSEMBLY CLASS: ELK RIVER 
Elk River AC 1962 1968 14 8 

ASSEMBLY CLASS: HUMBOLDT BAY 
Humboldt Bay GE 1963 1983 188 

ASSEMBLY CLASS: LACROSSE 
LaCrosse AC 1969 1987 72 

ASSEMBLY CLASS: FORT CALHOUN 
Fort Calhoun CE 1973 133 

ASSEMBLY CLASS: HADDAM NECK 
Haddan Neck WE 1968 157  

ASSEMBLY CLASS: INDIAN PT. 1 
Indian Paint 1 BW 1962 1980 160 

ASSEMBLY CLASS: PALISADES 
Palisades CE 1971 204 

ASSEMBLY CLASS: ST. LUCIE 2 
St. Ilucie 2 CE 1983 2 17 

ASSEMBLY CLASS: SAN ONOFRE 1 
San Onofre  1 WE 1968 157 

ASSEMBLY CLASS: S .  TEXAS 1&2 
South Texas 1 WE 
South Texas 2 WE 

1988E 
1989E 

193 
19 3 

ASSEMBLY CLASS: YANKEE ROWE 
Yankee-Rowe WE 1961 76 
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Table 4. (continued) 

REACTOR 

ASSEMBLY C U S S :  GE BWR/2,3 
Dresden 2 GE 
Dresden 3 GE 
Millstone 1 GE 
Monticello GE 
Nine Mile Point 1 CE 
Oyster Creek @E 
Pilgrim GE 
Quad Cities 1 GE 
Quad cities 2 GE 

ERCIAL PEEEMANENT NUMBER O F  
REACTOR OPERATION SHUTDOWN ASSEMBLIES 
VENDOR DATE DATE IN FULL CORE 

ASSEMBLY CLASS: GE BNR/4,5,6 
Browns Ferry 1 
Browns  Ferry 2 
Browns Perry 3 
Brunswick 1 
Drunswick 2 
Clinton 
Cooper Station 
Duane Arnold 
Enrico Fermi 2 
Fitzpatrick 
Grand Gulf l 
Grand Gulf 2 
Watch 1 
Hatch 2 
Hope Creek 
LaSalle B 
LaSalle 2 
Limerick 1 
Limerick 2 
Nine M i l e  Point 2 
Peach Bottom 2 
Peach Bottom 3 
Perry 1 
Perry 2 
River Bend 1 
Shoreham 
Susquehanna 1 
Susquehanna 2 
Vermont Yankee 
Washington Nuclear 

GE 
GE 
GE 
GE 
GE 
SE 
GE 
GE 
GE 
GE 
GE 
GE 
@E 
GE 
GE 
GE 
GE 
GE 
GE 
GE 
GE 
GE 
GE 
GE 
GE 
@E 
GE 
GE 
GE 

2 GE 

1970 
1971 
1 9 7 0  
1971 
1969 
1969 
1972 
1972 
1972 

1974 
19-75 
1977 
1977 
1975 
1987 
1974 
1975 
1988E 
1975 
2985 
SNDEF 
1975 
1979 
1987 
1982 
1984 
1986 
1990E 
1988E 
1974 
1974 
1987 
I N D E F  
198G 
INQEF 
1983 
1985 
1972 
1984 

724 
724 
580 
484 
532 
560 
580 
724 
724 

764 
764 
764 
560 
5 6 0  
548 
548 
368 
764 
560 

800 
5 6 0  
560 
764 
764 
764 
764 
764 
764 
764 
764 
748 
748 
548 
560 
764 
764 
36% 
764 

aoo  

ASSEMBLY CLASS: B&W 15 X 15 
Arkansas 1 BW 1974 177 
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Table 4 ( con t inued)  

REAC"0R 

COMMERCIAL PERMANENT NUMBER ah- 
REACTOR OPERATION SHUTDOWN assmmms 
VENDOR DATE DATE IN FUXJL CORE 

ASSEMBLY CLASS: B&W 15 x 15 (continued) 
Crystal R i v e r  3 BW 1477 
DaViS-B@SSe BW 1974 
aconee a BCJ 1973 
O c c s n e e  2 BW 1974 
Bconee 3 BVJ 1974 
Rancho Seca BW 1975 
Three Mile Island 1 BW 1974 
Three M i l e  Island 2 BW 1979 1979 

ASSEMBLY CLASS: H&W 17 X 17 
Belleforate 1 RW 
Bellefonte 2 BW 
Washington Nuclear 1 BCJ 

1994E 
19963 
I N D E F  

ASSEMBLY C U S S :  CE 14 X 14 
Calver t  Cliffs 1 CE 1975 
~alvert C l i f f s  2 CE 1979 
Maine Yankee CE 1972 
Millstone 2 CE 1975 
St. Lucie 1 CE 1976 

ASSEMBLY CLASS: CE 16 X 16 
Arkansas 2 CE 
Pal0 Verde 1 CE 
Palo Verde 2 CE 
Palo V e r d e  3 CE 
Sax1 O n o f r e  2 CE 
San Onofre 3 CE 
Washington Nuclear 3 CE 
Waterford 3 CE 

1980 
1986 
1986 
1988E 
1983 
1984 
I N D E F  
1985 

ASSEMBLY CLASS: WE 14 X 14 
Ginna WE 1970 
Xewaunee WE 1974 
Point  each 7. WE 1970 
P o i n t  Beach 2 WE 1972 
Prairie Island 1 WE 1973 
Prairie Island 2 WE 1974 

ASSEMBLY CLASS: WE 15 X 15 
Cook 1 WE 
Indian Point 2 WE 
Indian Point 3 WE 

19-95 
1974 
1976 

1-17 
177 
177 
17 7 
177 
177 
177 
177 

207 
207 
205 

2 17 
214 
217 
217 
2 1'7 

177 
221 
221 
221 
217 
217 
221 
217 

12 1 
121 
1.21 
121 
1.2 1 
12 a 

193 
193 
1.9 3 
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Table 4 .  (Continued) 

REACTOR 

RCIRL PEIZPaANENT NUMBER OF 
TION SWTDOWN ASSEMBLIES 

DATE IN FULL CORE 

ASSEMBLY C U S S :  WE 15 X 15 (continued) 
Rsbi.nson 2 WE 1971 
S u r r y  1 WE 1972 
Surry 2 WE 1973 
Turkey P a i n t  3 WE 1972 
Turkey Paint 4 WE 1973 
Zion 1 WE 1973 
Zion 2 WE 1974 

ASSENBLY cr.,zss : 
Beaver Valley 
Beaver Valley 
Braidwoad 1 
Braidwood 2 
Byron 1 
Byron 2 
Callaway 
Catawba 1 
Catawba 2 
Comanche Peak 
Comanche Peak 
Cook 2 
Diablo Canyon 
Diablo Canyon 
Farley 1 
Farley 2 
HZiK-PiEi 
McGuire 1 
McGuire 2 
Mil l s tone  3 
North Anna 1 
North Anna 2 
Salem 1 
Salem 2 
Seabrook 1 
Sequoyah 1 
Sequoyah 2 
Summer 
T r o j a n  
Vagtle 1 
Vogtle 2 
Watts Bar 1 
Watts B a r  2 
Wolf Creek 

WE 1'7 X 17 
1 WE 
2 WE 

WE 
WE 
WE 
WE 
WE 
WE 
WE 

1 WE 
2 WE 

WE 
1 W E  
2 WE 

WE 
WE 
WE 
WE 
WE 
WE 
WE 
WE 
WE 
WE 
WE 
WE 
WE 
WE 
W E  
WE 
WE 
WE 
WE: 
FIE 

1977 
1987 
1988E 
198WE 
1985 
1987 
1985 
1985 
1986 
19896 
1990E 
1978 
1985 
1986 
1977 
1981. 
1987 
1981 
1984 
1986 
1978 
1980 
1977 
1981 
INDEF 
1981 
1982 
1984 
29-76 
1987 
1989E 
I N D E F  
I N D E F  
198% 

157 
1.57 
157 
157 
157 
193 
193 

157 
157  
193 
193 
193 
193 
193 
193 
19 3 
193 
193 
193 
193 
193 
157 
157 
157 
193 
193 
193 
157 
157 
193 
193 
19 3 
193 
19 3 
157 
193 
193 
293 
19 3 
19 3 
a93 
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Table 5. Reactor assembly class 

- 
ASSEMBLY 
CLASS 

.._...... 
REACTOR UTILITY 

Arkansas 1 
Arkansas 2 
BONUS 
Beaver Valley 1 
Beaver Valley 2 
Bellefonte 1 
Bellefonte 2 
Big Rock Point 
Braidwood 1 
Braidwood 2 
Browns Ferry 1 
Browns Ferry 2 
Browns Ferry 3 
Brunswick 1 
Brunswick 2 
Byron 1 
Byron 2 
Callaway 
Calvert Cliffs 1 
Calvert Cliffs 2 
Catawba 1 
Catawba 2 
Clinton 
Comanche Peak 1 
Comanche Peak 2 
Cook 1 
Cook 2 
Cooper Station 
Crystal River 3 
Davis-Besse 
Diablo Canyon 1 
Diablo Canyon 2 
Dresden 1 
Dresden 2 
Dresden 3 
Duane Arnold 
Elk River 
Enrico Fermi 2 
Farley 1 
Farley 2 
Fitzpatrick 
Fort Calhoun 
Ginna 
Grand Gulf 1 
Grand Gulf 2 
Haddam Neck 
Harris 

Arkansas Power & Light 
Arkansas Power & Light 
Puerto Rico Water Resources A u ,  
Duquesne Light Co. 
Duquesne Light Co. 
Tennessee Valley Authority 
Tennessee Valley Authority 
Consumers Power Ca. 
Commonwealth Edison Co. 
Commonwealth Edison Co. 
Tennessee Valley Authority 
Tennessee Valley Authority 
Tennessee Valley Authority 
Carolina Power & Light Co. 
Carolina Power & Light Co. 
Commonwealth Edison Co. 
Commonwealth Edisoii Co. 
Union Electric Co. 
Baltimore G&E 
Baltimore G&E 
Duke Power Co. 
Duke Power Co. 
Illinois Power Company 
Texas Utilities Generation Co. 
Texas Utilities Generation Co. 
Indiana and Michigan Electric 
Indiana and Michigan Electric 
Nebraska Public Power District 
Florida Power Corporation 
Toledo Edison Co. 
Pacific Gas & Electric Co. 
Pacific Gas & Electric Co. 
Commonwealth Edison Co. 
Commonwealth Edison Co. 
Commonwealth Edison Co. 
Iowa Elec. Light & Power Co. 
Rural Coop Power Association 
Detroit Edison Co. 
Alabama Power Cs. 
Alabama Power Co. 
Power Auth. of State of NY 
Omaha Public Power District 
Rochester Gas & Elec. Corp. 
Mississippi Power & L i g h t  Co. 
Mississippi Power & Light Co. 
Connecticut Yankee Atomi-c Power 
Carolina Power & Light Co.  

B&W 15 x 15 
CE 16 X 16 

WE 17 X 17 
WE 17 X 17 
€3&W 17 X 17 
B&W 17 X 17 
BIG ROCK PT. 
WE 17 X 17 
WE 17 X 17 
GE BWR/4,5,6 
GE BWR/4,5,6 
GE RWR/4,5,6 
GE BWR/4,5,6 
GE BWR/4,5,6 
WE 17 X 17 
WE 17 X 17 
WE 17 X 17 
CE 14 X 14 
CE 14 X 14 
WE 17 X 17 
WE 17 X 1 7  
GE BWR/4,5,6 
WE 17 X 17 
WE 17 X 17 
WE 15 X 15 
WE 13 X 17 
GE BWR/4,5,6 
B&W 15 X 15 
B&W 15 X 15 
WE 17 X 1’7 
WE 17 X 17 
DRESDEN 1 
GE BWR/2,3 
GE l3WR/2,3 
GE BWR/4,5,6 
ELK RIVER 
GE BWR/4,5,6 
WE 17 X 17 
WE 17 X 17 
GE BWR/4,5,6 
FORT CALNOUN 
WE 14 X 14 
GE BWR/4,5,6 
GE BWR/4,5,6 
HADDAM NECK 
WE 17 X 27 
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Table 5 .  (continued) 

REACTOR 
- 

Hatch 1 
Hatch 2 
Hope Creek 
Humboldt Bay 
Indian Point 1 
Indian Point 2 
Indian Point 3 
Kewaunee 
Lacrosse 
LaSalle 1 
LaSalle 2 
Limerick 1 
Limerick 2 
Maine Yankee 
McGuire 1 
McGuire 2 
Millstone 1 
Millstone 2 
Millstone 3 
Idonticel lo 
Nine Mile Point 1 
Nine Mile Point 2 
North Anna 1 
North Anna 2 
Oconee 1 
Qconee 2 
Oconee 3 
Oyster Creek 
Palisades 
Palo Verde 1 
Palo Verde 2 
Palo Verde 3 
Pathfinder 
Peach Bottom 2 
Peach Bottom 3 
Perry 1 
Perry 2 
Pilgrim 
Point Beach 1 
Point Beach 2 
Prairie Island 1 
Prairie Island 2 
Quad Cities 1 
Quad Cities 2 
Rancho Seco 
River Bend 1 

UTILITY 
ASSEMBLY 
C U S S  

Georgia Power Company 
Georgia Power Company 
Public Serv. Elec. & Gas Co. 
Pacific Gas & Electric @a, 
Consolidated Edison Co. NY 
Consolidated Edison Co, NY 
Power Auth. af State of NY 
Wisconsin Public Service C o r p .  
Dairyland Power Coop 
Commonwealth Edison eo. 
Commonwealth Edison Co. 
Philadelphia Electric Co. 
Philadelphia Electric Co. 
Maine Yankee Atomic Power Co.  
Duke Power Co. 
Duke Power Co. 
Northeast Utilities Service Co. 
Northeast Utilities Service Co. 
Norhteast Utilities Service Co. 
Northern States Power Co. 
Niagara Mohawk Power Corp. 
Niagara Mohawk Power Corp. 
Virginia Electric 6r Power Co. 
Virigina Electric & Power Cs. 
Duke Power Co. 
Duke Power Co. 
Duke Power Ca. 
GPU Nuclear 
Consumers Power Ca.  
Arizona Public Service Co. 
Arizona Public Service C o .  
Arizona Public Service Co. 
Northern States Power Co, 
Philadelphia Electric Co. 
Philadelphia Electric Co. 
Cleveland Electric I l lurn.  Co. 
Cleveland Electric Illun. Co, 
Boston Edison Co. 
Wisconsin Electric Power Co. 
Wisconsin Electric Power Co. 
Northern States Power Co. 
Northern States Power Co. 
Commonwealth Edison Co. 
Commonwealth Edison Co. 
Sacramento Municipal Util. Dis. 
Gulf States Utilities 

GE BWR/4,5,6 
GE BWR94,5,6 
HUMBOLIDT RAY 
ICfJDIAN PT. P 
WE 15 X 15 
WE 15 X 15 
WE 14 X 14 

GE BWR/4,5,6 
GE BWR/4,5,6 

CE 14 X 14 
WE 17  X 17 
WE 17 x 17 
GE BWR/2,3 
CE 14 x 14 
WE 17 X 17 
GE BWR/2 I 3 
GE BWR/2,3 
GE BWR/4,5,6 
WE 17 x 1’7 

GE BWR/4,5,6 

B&W 35 x 15 
8&W 15 x 1.5 
GE BWR/2,3 
PALISADES 
@E 16 X 16 
@E 16 X 16 
CE 16 X 16 

GE BWR/4,5,6 
GE BWR/4,5,6 

GE BWR/4,5,6 

WE 1 4  x 14 
WE 14 x 14 
WE 14 x 14 
WE 14 X 14 
GE BWR/2 I 3 

R&W 15 x 1 5  

GE BWR/4,5,6 

GE BWR/2,3 

GE BWR/4,5,G 
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Table 5 (continued) 

_l_l_ __.____x_ ......... ~ .... ___-__ .........____I_ ....... 

REACTOR UTILITY CLASS 

Robinson 2 
Salem 1 
Salem. 2 
Sara Onofre 1 
San Onofre 2 
San Onofre  3 
Seabrook 1 
Seqayak I 
Sequayah 2 
Sh ipp ingport EdR 
Shoreham 
South Texas 1 
South Texas 2 
St. Lincie 1 
St. Lucie 2 
SUKlll-E!,- 

Sur ry  1 
Surry 2 
Susquehanna 1 
Susquehanna 2 
T h r e e  Mile Island 1 
Three Mile Island 2 
Traj an 
Turkey  Paint 3 
Turkey Paint 4 
Vermont Yankee 
Vogtle 1 
Vogtle 2 
Washington Nuclear 1 
Washington Nuclear 2 
Washington Nuclear 3 
Waterford 3 
W a t t s  B a r  1. 
9 J a t t s  Bar 2 
Wolf Creek 
Yankee-Wowe 
Zion 1 
Zion 2 

Carolina Power & Light Co. 
Public Sesv. Elec. & Gas Ca. 
Public S e n .  Elee. 8i( Gas Co, 
Southern California Edison eo.. 
Southern @ a l i f s m i a  Edison Co. 
Sou the rn  California ~dison @o. 
Public Service  of N e w  Hampshire 
Tennessee Valley Authority 
Tennessee Valley Authority 

%,arng I s l a n d  Lighting eo. 
M Q U S ~ C I ~  Lighting & power 
Houston Ligh t ing  bc Power 
Florida Power 6r Eight  
Florida Power Light 
South Carolina Elec. &  as Co. 
Virginia Electric fi Power @om 
Virginia Electric zj, ~awelr Co. 
Pennsylvania  Power & I.,icght Co. 
Pennsylvania Power & Light Co. 

esne Light Ccs. 

GPU Nuclear  
GPU Nuclear 
Portland General EPcc. 
Florida Power & Light 
Florida Power & Eight 
Vermont Yankee Nuclear 
Georgia rower Company 
Georgia Power Company 
Washington ~ u b l i c - ~ o w e r  Supply 
Washington Public B o w e r  Supply 
Washington P u b l i c  Power Supply 
Louisana Power & Eight 
Tennessee Valley A u t h o r i t y  
Tennessee Valley Authority 
Kansas Gas & E l e c t r i c  Ca. 
Yankee A t ~ r n i c  Electric CQ. 

monwealth Edisan @a. 
Commonwealth Edisan  Co., 

WE 15 X 15 
WE 17 X 17 
WE 17 x 17 
SAM ONBFRE 1 
CE 15 x 16 
@E 16 x 16 
WE 17 X 17 
WE 17 x 17 
WE 17 x 17 
GE BWR/4,5,6 
S. TEXAS 1&2 
s .  TEXAS 1&2 
@E 14 X 14 
ST. LUCIE 2 
WE 17 x 17 
WE 15 x 15 
WE 15 x 15 
GE BWR/4,5,6 

B&W 15 x 15 
B&W 15 x 15 
WE 17 X 17 
WE 15 X 15 
WE 15 X 15 

WE 17 x 17 
WE 17 X 17 
B&W 17 X 17 
GE BWR/4,5,6 
CE 16 x 16 
CE 16 x 14 
WE 17 X 17 
WE 17 X 1 7  
WE 17 x 17 
YANKEE RQWE 
WE 15 x 15 
WE 15 X 15 

GE SWR/4,5,6 

GE BWR/$, 5 5 
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Table 6 .  Reactor assembly @lasses li.s'ced by utility 

TNIS 
REACTOR IDENTIFIER 

.....I ......._I. ._.. . . - CL 

UTILITY: Alabama Power Ca. 
FarEey B 
Farley 2 

E 17 x 1-7 
E 1 7  x 17 

UTILITY: Arizona Public Service Ca, 
Palo Vesde 1 CE 16 X 16 
Palo Verde 2 CE 16 X 16 
Palo Verde 3 CE 16 X 1.6 

UTILITY: Arkansas Power Qr Light 
Arkansas 1 B&W 1.5 x 15 
Arkansas 2 CE 1.6 x 16  

UTILITY: Baltimore GCE 
Calvert Cliffs 1 CE 14 x 14 
Calvert C l i f f s  2 CE 14 x 14 

UTILITY :: Boston Edison C s  
P i 1 g r im GE BWR/2 9 3 

UTILITY: Carolina Power i; Light Co. 
Brunswick 1 GE BWK/4,5,6 
B r i m s w i c k  2 GE BWR/la,S, 6 
Harris WE 17 X 17 
Mobinsan 2 WE 'E5 x 15 

UTILITY: Cleveland Electric 1:pPum. co. 
Perry 1 G E :  BWR/ 4 I 5 E 6 
Perry 2 GE BWR/4 I 5 ,. 6 

U'I'ILITY: Commonwealth E d i s e n  Co. 
Braidwood 1 
Braidwood 2 
Byron 1 
Byron 2 
Dresden I 
Dresden 2 
Dresden 3 
L a S a l l e  1 
LaSalle 2 
Quad C i t i e s  1 
Quad C i t i e s  2 
Zion 1 
% i o n  2 

WE 17 X 17 
e 17 x 17 
E 17 31: 17 

WE 17 X 27 
DRESDEN P 
GE BWR/2,3 

GE BWR/4,5,d 

GE BWR/2 8 3 
GE BWR/2,3 

WE 1.5 x 15 
WE 15 X 15 

0101 
0102 

0303. 
0 3 0 2  
0 3 0 3  

0401 
0 4 0 2  

0 5 0 1  
0 5 0 2  

0601 

0'104 
0 7 0 2  
8703  
0 7 0 5  

0901  
0902: 

1001 
1002 
1003 
1 0 0 4  
1005  
1006 
10Q7 
1008 
1883 
1010 
1 OIL 
1012 
1013 

5701 



26 

Table 6. (continued) 

ASSEMBLY 
REACTOR CLASS 

UTILITY: Consolidated Edison Co. NU 
Indian Point 1 INDIAN PT. 1 
Indian Point 2 WE 15 X 15 

UTILITY: Consumers Power Co. 
Big Rock Point 
Palisades PALISADES 

BIG ROCK PT. 

UTILITY: Dairyland Power Coop 
Lacrosse LACROSSE 

UTILITY: Detriot Edison Co. 
Enrico F e r m i  2 

UTILITY: Duke Power Co. 
Catawba 1 
Catawba 2 
McGuire 1 
McGuire 2 
Oconee 1 
Oconee 2 
Oconee 3 

GE BWR/4,5,6 

WE 17 X 17 
WE 17 X 17 
WE 17 X 17 
WE 17 X 17 
BbiW 15 X 15 
BGrW 15 X 15 
B&W 15 X 15 

UTILITY : Duquesne Light Co. 
Beaver Valley 1 WE 17 X 17 
Beaver Valley 2 WE 17 X 17 
Shippingport LWR 

St. Lucie 1 CE 14 X 14 
St. Lucie 2 ST. LUCIE 2 
Turkey Point 3 WE 15 X 15 

UTILITY: Florida Power & Light 

Turkey Point 4 WE 15 x 15 
UTILITY: Florida Power Corporation 

UTILITY: GPU Nuclear 

Crystal River 3 B&W 15 X 15 

Oyster Creek GE BWR/2,3 
Three M i l e  Island 1 B&W 15 X 15 
Three Mile Island 2 B&W 15 X 15 

UTILITY: Georgia Power Company 
Hatch 1 GE BWR/4,5,6 
Hatch 2 GE BWR/4,5,6 
VQCJtlf? 1 WE 17 X 17 
Vogtle 2 WE 17 X 17 

INIS 
IDENTIFIER 

P 

1101 
1102 

1201 
1204 

1301 

1402 

1501 
1502 
1504 
1505 
1506 
1507 
1508 

1601 
1602 

1801 
1802 
1803 
1804 

1701 

1903 
1901 
1902 

2001 
2002 
2003 
2004 
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Table 6. (continued) 

REACTOR 
ASSEMBLY INIS 
GLASS I D E N T I  FIIER 

UTILITY: Gulf States Utilities 
R i v e r  Bend 1 GE BWR/4,5,6 

UTILITY: Houston Lighting & Power 
South Texas 1 S .  TEXAS 1&2 
South Texas 2 S .  TEXAS 1&2 

UTILITY: Illinois Power Company 

UTILITY: Indiana and Michigan Electric 

Clinton GE BWR/4,5,6 

Cook 1 WE 15 X 15 
Cook 2 WE 17 x 17 

UTILITY: Iowa Elec. Light & Power Co. 
Duane Arnold GE BWR/4,5,6 

UTILITY: Kansas Gas & Electric C o .  
Wolf Creek WE 17 X 17 

UTILITY: Long Island Lighting Co. 

UTILITY: Louisana Power & Light 

Shoreham GE BWR/4,5,6 

Waterford 3 CE 16 X 16 

UTILITY: Maine Yankee Atomic Power Co. 

UTILITY: Mississippi Power & Light Co. 

Maine Yankee CE 14 X 14 

Grand Gulf 1 GE BWR/4,5,6 
Grand Gulf 2 GE BWR/4,5, G 

UTILITY: Nebraska Public Power District 

UTILITY: Niagara Mohawk Power Carp. 

Cooper Station GE BWR/4,5,6 

Nine Mile Point 1 GE BWR/2,3 
Nine Mile Point 2 GE BWR/4,5,6 

Millstone 1 GE BWR/2,3 
Millstone 2 CE 14 X 14 
Millstone 3 WE 17 X 17 

UTILITY: Northeast Utilities Service Co. 

UTILITY: Northern States Power  Co. 
Monticello GE BWR/2,3 

2101 

2201 
2202 

2301 

5801 
5 8 0 2  

2401 

2501 

2681 

2701 

2801 

2901 
2902 

3001 

3101 
3102 

3201 
3202 
3 2 0 3  

3301 
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Table 6 .  (cont inued)  

* - . . . . .- I-.... 

ASSEMBLY INIS 
CLASS IDENTIFIER - ...... _.._____ ___ REACTOR __.. . . . -. * 

UTILITY: Northern Sta tes  Power C s -  (continued) 
Path f h d e r  3 3 0 4  
P r a i r i e  Island 1 WE 114 x 14 3 3 0 2  
P r a i r i e  Island 2 WE 14 x 14 3303 

UTIEI'PY: Omaha Pub l i c  Power District 
Fort Calhoun PORT CALHBUN 3401 

U T T L I T Y :  Pacific Gas EC Electr ic  Co. 
Diablo Canyon I WE 17 X 17 3501 
Diablo Canyon 2 CJE 17 X 17 3502 
Mumboldt Bay HUMBBLDT BAY 3503 

U'L'ILJTY: Pennsylvania Power & Light @os 
Susquehanna 1 @E BWR/4,5t6 3601 
Susquehanna 2 GE HWR/4,5,6 3602 

UTILITY: Philadelphia Electric @s, 
L i m e r i c k  1 GE B6JN/4,!5,6 3701 
Limerick 2 GE BWR/4,5,6 3 7 0 2  
Peach Bottom 2 GE BWR/4,5,6 3704 
Peach Bottom 3 GE BWR/4,5,6 3 7 0 5  

UTILITY: Portland General Eiec. 

TJTIET'I'Y: Power Auth. a€  State of NY 

T r s j  an WE 17 x 17 3801 

F i t z p a t x i c k  GE BWR/4,5,6 3901 
Tnd.i.an Point 3 WE 1 5  x 15 3902 

UTILITY: Public Serv. Elec. ti G a s  eo. 
Hope Creek GE BWR/4,5,6 4201 
Salem 1 WE 17 x 1 7  4 2 0 2  
Salem 2 WE 17 X 17 4203 

UTILITY: Public Service of New Hampshire 
Seabrsok 1 WE 17 X 17 5901 

UTILITY: P u e r t u  Rico Water Resources  Au. 
BONUS 

U T I L I T Y :  Rochester Gas & Elec. Corp. 
G i Tina WE 14 X 14 4401 

UTILITY: Rural Coop Power Association 
ELK RIVER ---- Elk River 
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Table 6 .  (cont inued)  

UTTI-~I'ICY: Sacramento Municipal [ J t i I . .  D i s .  
Rancho Seca U&W 15 x 15 

UTILITY: South Carolina Elec. &  as CO. 
Sumnelr WE 2'7 x 1 7  

UTILITY: Southern California Edisian Co. 
San Onofre  1 SWN ONOFRE P 
Sal1 0noEre 2 CE 16 x 16 
San Q n o f r e  3 CE 16 X 26 

U T l L l ' I ' Y  : Tennessee Valley A u t h o r i t y  
Uellefonte P W & W  17 X 17 
B e l l e f o r a t e  2 B&W 17 X 17 
Browns Ferry 1 G E  BWR/4 5 E 6 
Browns F e r r y  2 GE B&\IR/4 p 5 6 
Browns Ferry  3 GE BlrJR/4 ,5 ,6  
Sequoyah 1 WE 17 x 17 
Sequoyah 2 WE 17 X 17 
Watts Bar 1 WE: 17 x 17 
Watts Rar 2 WE 17 x a7 

UTILI'PY: Texas Util i t ies Generation Cc-3, 
Comanche Peak 1 WE 17 x 17 
Comanche Peak 2 WE 17 x 17 

UTILI'PY: Toledo Edisaia Co.  
Davis- Besse B&W 15 X 15 

UTILITY: Vermont Yankee Nuclear Power 

UTILITY: V i r g i n i a  Electr ic  &. Power Co. 

Vermont Yankee eE: ~ ~ ~ / 4 , 5 , 6  

N o r t h  Anna 1 WE 17 x 17 
North Anna 2 WE 17 x 17 
Sur ry  1 WE 15 x 15 
s u r l y  2 WE 15 x 15 

UTILITY: 'Washington Public Power Supply 
Washington Nuclear 1 B&W 17 X 19 
Washington Nuclear 2 GE BWR/4,5,6 
Washington Nuclear 3 @E: 16 x 16 

Uy'lLl'rY: WiSCClnSin E l e C t E - i C  P Q W @ r  CO, 
Point Beach 1 WE 14 X 14 

4 5 0 1  

4601 

4701 
4792 
4703 

4801 
4802 
4803 
4804 
4805 
4808 
4809 
4310 
4811 

4 9 0 1  
4902 

5001 

5101 

g001 

5201 
5 2 0 2  
5 2 0 3  
5204  

53 0 1 
5 3 0 2  
5 3 0 3  

5401 



30 

Table 6. (continued) 

- 
ASSEMBLY INIS 

REACTOR CLASS IDENTIFIER 

UTILITY: Wisconsin Electric Power Co. (continued) 
Point Beach 2 WE 14 X 14 5402 

UTILITY: Wisconsin Public Service Corp. 
Kewaunee WE 14 X 14 5501 

UTILITY: Yankee Atomic Electric Co. 
Yankee-Rowe YANKEE ROWE 5601 
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Table 7. 
Consolidation Difficulty Indexes 

Fuel Vendor BbW CE CE Exxsn - w 
Number of classes 2 4 2 10 3 
Number of types 4 6 2 15 10 

F a r  Cutting 3 0 2 0 0-3 

Underwater 3 0 2 
Consolidation 

0 0 - 3  

Underwater Rod 5 3 4 1 3 
Replacement 

Scale: i f O v l  not required, sillt simple,. . . . . . . . . . . imposs ible 

These ratings are obviously vendor-specific and may 
reflect individual subjective opinions rather than true 
differences. An objective cross-comparison was not done as 
part of the comparison. Neverthel-ess I these results are 
reported because sf possible interest,. 

4.7 QUANTITIES (ASSEMBLY TYPE) BASIS 

The six appendixes provide information on both incore  and 
discharged fuel assemblies. The utility and reactor 1 isting 
have the quantities listed on one table and the metric tonnages 
listed on another. The assembly Listings group the incore 
quantities and tonnages on one and the discharged quantities 
and tonnages on the other. These appendixes were all generated 
by dBase III+. 

There are a number of special cases as denoted by the 
NOTES column. Reactors listed as DDNew98 have not provided any 
information on fuel assembly types at this date. This is due 
to the reactor being either incomplete or just recently 
completed and, thus, not fully operational at 'the time t h i s  
data was collected. Refer to Table 4 f o r  the current estimated 
startup date of these reactors. Any fuel infarmation given is 
purely speculative based on the assembly class of the reactor 
and the assumption that these new reactors will be using the 
most recent fuel design of their t y p e  currently in service. 
These reactors will be excluded from the discharged fuel 
listing, as they have not yet discharged fuel. 

Fuels listed as "Addeda8 denote new fuel types that are in 
the process of being added to the Characteristics Data Base. 
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Fuels listed as 1 t A s s u m e d m 9  are new fuel types that need 
verification before being added to the data base, Fuels marked 
YJnknownn9 are insufficiently classified. Additional 
information must be provided by the utility before these fuels 
can be properly classified. Finally, the fuels for the 
Pathfinder, Shippingport, and BONUS reactors are listed as 
B a R ~ p r ~ ~ , 9 J  for reprocessed. All of these fuels have been 
reprocessed; therefore, there are no, assembly quantities to 
dispose of. 

5. FUTURE BEVELQ 

The EWR fuel assernb1.y classification scheme presented here 
includes all assembly types that are known to have been used 
or to be i n  use in the nation's light-water reactors, with the 
three except i ons  noted earlier. In addition, it also includes 
sonit? new fuel designs that have not yet found users in the 
niuclcar industry, s u c h  as the Exxan f u e l  designs fo r  BWR/4,5,6 
reactors and the Westinghouse QUAD+ design. 111 the future, 
additional assenb ly  types will be added as they appear. There 
may also s t i l l  be some old styles that have not been identified 
and which w i l l  need to be added to the scheme. It should be 
relatively straightforward to add these additional assembly 
types into the existing assembly classes, It is unlikely that 
there will be any need for new assembly classes in the near 
f u t u r e ,  as this would require a new LSR design to create this 
need. 

Addition sf a third level to the classification scheme 
has been considered and may be implemented at a later date. 
T h i s  additional level would be subgroups sf the assembly types, 
which would be to account for minor assembly differences in 
such things as assembly configuration. For example, Combustion 
Engineering 16 X 16 San Qnofre fuel can be loaded with either 
0, 4, 8 ,  or 12 non-fueled burnable poison rods. This results 
in substantial range of weights in the heavy metal content of 
the assemblies. This is Q €  importance f o r  many applications. 
GE f u e l s  also exhibit this configuration variance and would be 
suitable f o r  similar subtypes. Ginna fuel differs from the 
others in its class because it has two additional spacer grids. 
In cases where that degree of complexity is unnecessary, the 
additional level. could easily be ignored, giving the system a n  
added flexibility. However, until this third level is 
implemented I the existing two-level system has proven adequate 
for all t a s k s  to date. 

Finally, at one time, dividing the two BWR classes by 
array size was. considered due to the importance of array size 
to fuel rod consolidation studies. Each BWR class would then 
be divided into 3 ,  raisinq t h e  total. number of assembly classes 
to 2 6 .  H o w e v e r ,  making these divisions would displace the 
present one-to-one correspondence of reactor core designs to 
assembly classes. For the overall scope of the classification 
scheme, this relationship was considered very important, so 
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this approach was discarded, M O W ~ V ~ P - ,  such d i v i s i o n s  may we11 
have merit, if i t  can be implemented in a manner s i m i l a r  to the 
subtype approach ( i . e m l  it needs to be implemented SQ that it. 
can be ignored if it does not. directly apply to the p a r t i c u l a r  
application). 
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Appendix A 

ASSEMBLY TYPES BY REACTOR - NUMBER OF ASSEMBLIES 





Table A-1. Listing of reactors and the assembly types 
with number of assemblies used at each 

as  of D e c .  31., 1987 ( E I A )  

REACTOR Y TOTAL TOTAL 
FUEL MANUFACTURER S I Z E  FUEL VERSION DISCHARGED I N  CORE NOTE 

ARKANSAS 1 
Babcock b Wilcox 15 X 15 Mark B 

ARKANSAS 2 
Combustion Engineering 16 X 16 Onofre 

448 177 

2 8 8  177 

BONUS 
0 0 Reproc 

BEAVER VALLEY 1 
Westinghouse 
Westinghouse 

17 x 17 OFW 
17 X 17 Standard 

BEAVER VALLEY 2 
Westinghause 17 X 17 V a n t a g e  5 

BELLEFONTE 1 
B a b c o c k  & Wilcox 

BEELEFONTE 2 
Babcock & Wilcox 

BIG ROCK POINT 
General E l e c t r i c  
General E l e c t r i c  
E x x s n / A N F  
General E1ectri.c 
E x x o n /  AN F 
General Electric 
Nuclear Fuel Services 

BRAIDWOOD 1 
Westinghouse 

BRWIUWOOD 2 
Westinghouse 

17 X 17 Mark C 

17 X 1’9 Mark C 

7 X 7 BRF 
8 X 8 BRP 
9 X 9 BRP 
9 X 9 BRP 
11 X 11 Gena E l e c t r i c  
11 x 11 BRF 
11 X 11 Gen, E l e c t r i c  

17 X 17 OPA 

17 X 17 V a n t a g e  5 

2 0 
3 5 4  101 

0 0 N e w  

0 

0 

4 
2 
4 

143 
128 

6 
2 

0 N e w  

0 New 

0 ASSlllll.tl?d 

0 Assumed 
0 
0 ASSlll?l(?d 

6 4  
0 A s s u m e d  
0 Added 

0 192 

a 0 New 

BROWNS FERRY 1 
General E l e c t r i c  7 X 7 GE-2, VERS. 2 165 0 
General Electric 7 X 7 GE-3,  VERS. 2 596 0 
General E l e c t r i c  8 X 8 GE-4, VERS. 2 165 0 
General E l e c t r i c  8 X 8 GE-5, VERS. 2 156 0 
G e n e r a l  E l e c t r i c  8 X 8 GE-6, VERS. 2 2 4 0  46U 
General E l e c t r i c  8 X 8 GE-7,  VERS. 2 0 296  



REACTOR 
FUEL MANUFACTURER 

BROWNS FERRY 2 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 

BROWNS FERIiY 3 
General Electric 
General Electric 
General Electric 
General Electric 

BRUNSWICK 1 
General Electric 
General Electric 
General Electric 

BRUNSWICK 2 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 

BYRON 1 
Westinghouse 

BYRON 2 
Westinghouse 

CALLAWAY 
Westinghouse 
Westinghouse 
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Table A-1. (continued) 

ARRAY 
SIZE 

7 x 7  
7 x 7  
8 x 8  
8 x 8  
8 x 8  

8 x 8  
8 x 8  
8 x 8  
8 x 8  

8 x 8  
8 x 8  
8 x 8  

7 x 7  
8 x 8  
8 x 8  

8 x 8  
8 x 8  

TOTAL TOTAL 
FUEL VERSION DISCHARGED IN CORE NOTE 

GE-2, VERS. 2 168 0 
GE-3, VERS. 2 596 0 
GE-4, VERS. 2 164 4 
GE-5, VERS. 2 19 6 36 
GE-6, VERS. 2 64 724 

GE-4, VERS. 3 764 0 
GE-5, VERS. 2 184 24 
GE-6, VERS. 2 56 732 
G E - 4 ,  VERS. 2 0 8 

GE-4, VERS. 3 560 0 

GE-6, VERS. 2 176 0 
GE-5,  VERS. 2 136 384 

GE-3, VERS. 2 561 0 
GE-4, VERS. 3 14 0 0 

GE-6, VERS. 2 148 0 
GE-5, VERS. 2 4 8  412 

GE-7, VERS. 2 0 148 

17 X 17 OFA 

17 X 17 OFA 

17 X 17 OFA 
17 X 17 Standard 

CALVERT CLIFFS 1 
Combustion Engineering 14 X 14 Standard 

CALVERT CLIFFS 2 
Combustion Engineering 14 X 14 Standard 

CATAWBA 1 
Westinghouse 

CATAWBA 2 
Westinghouse 

17 X 17 QFA 

17 X 17 OFA 

88 191 

0 193 

0 84 
180 13 

620 217 

520 129 

132 125 

193 0 
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Table A-1. (continued) 

REACTOR 
FUEL MANUFACTURER 

CLINTON 
General Electric 

COMANCHE PEAK 1 
Westinghouse 

COMANCHE PEAK 2 
Westinghause 

COOK 1 
Exxon/ANF 
Westinghouse 
West inghouse 

COOK 2 
Exxon/ANF 
Westinghouse 

COOPER STATION 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 

CRYSTAL RIVER 3 
Babcock &I Wilcox 

DAVIS-BESSE 
Babcack & Wilcox 

DTABLO CANYON 1 
Westinghouse 

DIABLC.9 CANYON 2 
Westinghouse 

DRESDEN 1 
Exxon/ANF 
General Electric 
United Nuclear 
General Electric 

DRESDEN 2 
General Electric 

ARRAY TOT’AL TOTAL 
SIZE FUEL VERSION DISCHARGED I N  COME NOTE 

0 N e w  8 X 8 GE-7, VERS. 2 0 

0 N e w  17 X 17 Vantage 5 0 

17 X 17 Vantage 5 0 0 N e w  

1 5  X 15 Westinghouse 3 8 6  0 

15 X 15 S t d / Z C  193 0 
15 X 15 OFA 47 1 1 3  

17 X 1 7  Westinghouse 
17 X 17 Standard 

60  19% 
364 1 

7 X 7 GE-2, VERS. 2 128 0 
7 X 7 GE-3, VERS. 3 420 0 
8 X 8 GE-4, VERS. 2 72 0 
8 X 8 GE-4,  VERS. 3 136 0 
8 X 8 GE-5, VERS. 2 188 0 
8 X 8 GE-6, VERS. 2 17 2 396  

15 X 15 Mark B 395 102 

15 X 15 Mark B 2 0 4  177 

17 X 17 Standard 68 1 9 3  

17 X 17 Standard 68  125 

6 X 6 Gen. Electric 6 6  0 
6 X 6 GE-1, VERS. 1 3 6 5  0 
6 X 6 Dresden-1 4 5 7  0 Added 
8 X 8 UNKNOWN 1 0 Unknown 

7 X 7 GE-2, VERS. Z 1477 0 



REACTOR 
FUEL MANUFACTURER 

DRESDEN 2 
General Electric 
G e i a e r a S  Electric 

DRESDEN 3 
~ e n e r a l  Electric 
General Electric 
G ene r a 1 ]E: 1 ee t r i c 

DUANE ARNOLD 
C; sne ra 1 E 1 e c t- r i c 
G e n e r a l  Electric 
Genera l  Electric 
General Electric 

ELK RIVER 
~l.1is Ghalmers 

ENRICO F E W 1  2 
General Electric 

FARLEY 1 
Westinghouse 
Westinghause 

FARLEY 2 
Westinghouse 

FITZPATRICK 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
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Table A-1. (continued) 

ARRAY TOTAL 
S I Z E  FUEL VERSION DISCHARGED 

(continued) 
7 X 7 GE-3, VEWS- 1 
8 X 8 G E - 4 ,  VIERS, 1 

7 X 7 GE-2, VEXS. 1 
7 X 7 GE-3, VEWS. 1 
8 X 8 GE--4,  VERS. 1 

7 X 7 G E - 3 ,  VERS. 2 
8 X 8 GE-4, VERS. 2 
8 X 8 GE-5,  VERS. 2 
8 X 8 GE-7, VERS. 2 

5 X 5 E l k  River 

8 X 8 GE-6, VERS. 2 

17 x 17 OFA 
17 X 17 Standard 

17 X 17 Standard 

7 X 7 GE-2, VERS. 2 

8 X 8 GE-4, VEWS. 2 
8 X 8 GE-5, VERS. 2 
8 X 8 GE-6, VERS. 2 
8 X 8 GE-7, VERS. 2 

7 x 7 GE-3, VERS. 2 

FORT CALXOUN 
Combustion Engineering 14 X 14 Fort Calhoun 
Exxon/ANF 14 X 14 Fort Calhoun 

14 X 14 Westinghouse 
14 X 14 OFA 
14 x 14 Std/Z@A 

3 2  
284 

7 2 4  
52 

332  

372 
2 7 2  
180 

0 

188 

0 

2 
408  

3 2 0  

132 
428 
132 
136 
3 7 2  

Q 

290  
104 

18 1 
4 

344 

TOTAL 
IN CORE NOTE 

0 
0 

0 
0 
0 

0 
5 

1.20 
115 

0 Assumed 

7 6 4  

0 
139 

93  

0 
0 
0 
0 

196 
196 

0 
4 4  

1 2  
7 3  

0 
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Table A - 1 .  (continued) 

REACTOR 
FUEL MANUFACTURER 

GRAND GULF 1 
Exxan/ANF 
General E 1 e c t r i . c  

GRWND GULF 2 
General Electric 

HADDAM NECK 
Babeock ti Wilcsx 

HARRIS 
Westinghause 

HATCH 1 
General Electric 
General E l e c t r i c  
General Electric 
General Electric 
General Electric. 

HATCH 2 
General Electric 
General. Electric 
General Electric 

HOPE CREEK 
General Electric 
General E l e c t r i c  

IiUMBULDT BAY 
Exxon/ANF 
General Electric 
Genera l  El-ectric 

INDIAN POINT 1 
Westinghouse 

INDIAN P O I N T  2 
Westinghouse 
Westinghause 

INDIAN POINT 3 
Westinghouse 
Westinghouse 

ARRAY 'I'OTAL TOTAL 
S I Z E  FUEL VERSION DISCHARGED IN CORE NOTE 

8 x 8 JP-4,5 0 2 6 4  
8 X 8 GE-6, VERS, 2 552  2 4 8  

8 x 8 @E-7, VEMS. 2 0 0 N e w  

15 x 15 st. Steel 735 101 

17 x 17 Standard 0 1 5 '7 

9 X 7 GE-3, VEMS. 2 560  0 
8 X 8 @ E - 4 ,  VERS. 2 92  Q 
8 X 8 @E--%, VERS. 2 384 0 
8 X 8 GE-6, VERS. 2 287 4 0  
8 X 8 GE-7, VERS. 2 5 3  33.5 

509  64  
8 X 8 GE-6,  VERS. 2 199 144 
8 X 8 GE-7, VERS. 2 8 3 5 2  

8 X 8 GE-5, VERS. 2 

E( X 8 GE-6,  VERS. 2 0 9 2  
8 X 8 GE-7, VEWS. 2 0 6'7 2 

6 X 6 Hurnboldt Bay 126 0 
6 X 6 GE-1, VERS. 2 176 0 
7 X 7 GE-1,  VERS. 3 3 5 8  0 

13 X 14 160 0 

15 X 15 QFA 
15 X 15 Std/ZC 

3 9 3 0 Added 
139 125 

1 7 5  
3 6'7 4 2  
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Table A-1. (continued) 

TOTAL TOTAL REACTOR 
FUEL MANUFACTURER 

ARMY 
SIZE FUEL VERSION DISCHARGED IN CORE NOTE 

KEWAUNEE 
Exxon/ANF 
Westinghouse 

14 X 14 Westinghouse 
14 X 14 Std/ZCA 

203 
241 

81 
0 

LACROSSE 
Allis Chalmers 
Exxon/ANF 

10 x 10 
10 X 10 AC 

156 
17 8 

0 
0 

LSiSALLE 1 
General Electric 0 Unknown 8 X 8 UNKNOWN 9 9 6  

LASALLE 2 
General Electric 
General Electric 

8 X 8 UNKNOWN 
8 X 8 GE-5, VERS. 2 

5 4 0  
224 

0 Unknown 
0 

LIMERICK 1 
General Electric 
General Electric 

8 X 8 GE-6, VERS. 2 
8 X 8 GE-7, VERS. 2 

92 
176 

0 
496  

LIMERICK 2 
General Electric 8 X 8 GE-7, VERS. 2 0 0 New 

MAINE YANKEE 
Combustion Engineering 14 X 14 Standard 
Exxon/ANF 14 X 14 Comb. Eng. 

5 0 5  
3 5 2  

1 
8 

MCGUIRE 1 
Westinghause 
Westinghause 

17 X 17 OFA 
17 X 17 Standard 

6 3  
193 

1.2 1 
0 

MCGUIRE 2 
Westinghouse 
Westinghouse 

17 X 17 OFA 
17 X 17 Standard 

3 
181 

117 
12 

MILLSTONE 1 
General Electric 7 X 7 GE-1, VERS. 4 
General Electric 7 X 7 GE-2, VERS. 1 
General Electric 7 X 7 GE-3, VERS. 1 
General Electric 8 X 8 GE-4, VERS. 1 
General Electric 8 X 8 GE-5, VERS. 1 
General Electric 8 X 8 GE-6, VERS. 1 
General Electric 8 X 8 GE-7, VERS. 1 

580 
82 

1 5 4  
392 
328 
18 0 
16 

0 
0 
0 
0 

3 8 4  
0 
0 

MILLSTONE 2 
Combustion Engineering 14 X 14 Standard 361 0 
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Table A-1, (continued) 

REACTOR ARRAY TOTAL TOTAL 
FUEL MANUFACTURER SIZE FUEL VERSION DISCHARGED IN CORE NOTE 

MILLSTONE 2 (continued) 
Westinghouse 14 X 14 Model C 2 19 149 

MILLSTONE 3 
Westinghouse 17 X 17 Standard 84 109 

MONTI CE ELQ 
General Electric 7 X 7 GE-2, VERS. 1 
General Electric 8 X 8 GE-4, VERS. 1 
General Electric 8 X 8 GE-5, VERS. 1 
General Electric 8 X 8 GE-6, VERS. 1 
General Electric 8 X 8 GE-7, VERS. 1 
General Electric 8 X 8 GE-8, VERS. 1 

484 
272 
260 
496 

0 
0 

0 
8 
20 
144 
184 
480 

NINE MILE POINT 1 
General Electric 7 X 7 GE-2, VERS. 1 
General Electric 7 X 7 GE-3, VERS. 1 
General Electric 8 X 8 GE-4, VERS. 1 
General Electric 8 X 8 GE-5, VERS. 1 
General Electric 8 X 8 GE-6, VERS. 1 

NINE MILE POINT 2 
General Electric 8 X 8 GE-7, VERS. 2 

596 
140 
440 
184 

8 4  

0 
0 

16 
0 

3 1 6  

0 0 N e w  

NORTH ANNA 1 
Westinghouse 17 X 17 Standard 369 91 

NORTH ANNA 2 
Westinghouse 17 X 17 Standard 306 9 3  

OCONEE 1 
Babcock & Wilcox 15 X 15 Mark €3 649 1 1 7 

OCONEE 2 
Babcock & Wilcox 15 X 15 Mark B 
Babcock & Wilcox 17 X 17 Mark C 

518 
4 

177 
0 

OCONEE 3 
Babcock & Wilcox 15 X 15 Mark B 548 49 

OYSTER CREEK 
Exxon/ANP 7 X 7 Gen. Electric 
General Electric 7 X 7 GE-1, VERS. 4 
General Electric 7 X 7 GE-2, VERS. 1 
Exxon/ANF 8 X 8 JP-3 

260 
560 
156 
416 

0 
0 
0 

2 0 0  
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REACTOR ARRAY TOTAL TOTAL 
FUEL mm-FA@%UREK S I Z E  FUEL VERSION DISCHARGED IN CORE NOTE 

OYSTER CREEK ( c o n t i n u e d )  
General Electric 8 X 8 GE-6, VERS. 1 0 176 
General Electric 8 X 8 GE-7, VERS. 1 0 184 

PALISADES 
Combustion Engineering 15 X 15 Palisades 
Exxon/ANF 15 X 15 Cairtb, Eng. 

PAL0 VERDE 1 
Combus"c.iara I3ng.ineerh-q 1 6  X 16 System 90 

PAL0 VEWDE 2 
Combustion Engineering 16 X 16 System 8 0  

PALO VERDE 3 
Combustion E n g i n e e r i n g  16 X 16 System 80 

273 0 
272 204 

8 0  1s 1. 

0 1 8 2  

0 0 N e w  

PATHFINDER 
0 0 Hcproc 

PEACH BOTTBM 2 
General Electric 
General Electric 
General E l e c t r i c  
General Electric 
General E l e c t r i c  

PEACH BO?'TOM 3 
General E l e c t r i c  
General Electric 
General E l e c t r i c  
General Electric 
General Electric 

PERRY 1, 
G e n e r a l .  Electric 

PERRY 2 
General E l e c t r i c  

PI LOGRI M 
General E l e c t r i c  
General Electric 
General E l e c t r i c  
General Electric 

7 x 7 @E-3 ,  VERS. 2 
8 x 8 GE-4, VERS. 2 
8 x 8 GE-5, VERS. 2 
8 X 8 GE-6, VERS. 2 
% X 8 GE-7,  VERS. 2 

7 X 7 GE-3, VERS. 3 

8 X 8 GE-5, VERS. 2 
8 X 8 GE-6, VERS. 2 
8 X 8 GE-7, VERS. 2 

8 x 8 GE-4, VERS. 3 

8 x 8 GE-7,  VERS, 2 

8 X 8 GE-7, VERS. 2 

7 X 7 GE-2, VERS. 1 
8 X 8 GE-4, VERS. 1 
8 x 4 GE-6, VERS. 1 
8 x 8 GE-7, VERS. 1 

764  0 
360 0 
260 0 
351 201 

1 291 

764 0 
187 0 
253 0 
4 8 4  2 8 4  

0 2 8 8  

Q 0 New 

0 0 New 

5 8 0  0 
5 8 0  0 
1 6 0  3 5 6  

0 3 2  
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Tab3.e A-1. (continued) 

REACTOR 
FUEL MANUFACTURER 

P O I N T  BEACH 1 
Westinghause 
West inghouse 

POINT BEACH 2 
Westinghouse 
WeStinghOUSX? 

PRAIRIE I S L A N D  1 
Exxon/ANF 
Exxon/ANF 
Westinghouse 

PRAIRIE ISLRND 2 
Exxan/ANF 
Exxon/ANF 
Westinghouse 
Westinghouse 

QUAD C I T I E S  I 
General Electric 
General Electric 
G e n e r a l  Electric 
General Electric 
General Electric 
General E l e c t r i c  

QUAD CITIES 2 
General Electric 
General Electric 

RANCHO SECQ 
Babcock & wilcox 
Bmbcack & Wilcox 

RIVER BEND 1 
General Electric 
General Elec t r ic  

ROBINSON 2 
Exxon/ANF 
Westinghouse 
Westinghouse 
W e S t i i 7 g h O U S e  

ARRAY TOTAL TOTAL 
S I Z E  FUEL VERSION DISCHARGED IN CORE NOTE 

14 X 14 (3FW 
14 x a 4  Std /Z@B 

14 X 14 QPA 
14 x 14 S t d / Z C B  

la x 14 Top Rod 
14 X 14 Westinghouse 
14 X 14 S t d J Z C B  

14 X 14 Top R o d  
14 X 14 Westinghause 
14 X 14 OFA 
14 x 14 StdJZCB 

7 x 7 GE-2,  VEBS. 1 
7 X 7 GE-3, VERS. 1 
7 X 7 UNKNOWN 
7 x 7 UNKNOWN 
8 x 8 GE-4, VERS. 1 
8 X 8 GE-5, VERS. 1 

7 X 7 GE-2, VERS. 1 
8 x 8 GE-4 ,  VERS. 1 

15 X 15 Mark BZ 
15 x 15 Mark B 

8 x 8 GE-6,  VERS. 2 
8 X 8 GE-7,  VERS. 2 

15 X 15 Westinghouse 
15 x 15 S t d / Z C  
15 X 15 S t d J Z C  
15 x 15 S t d / Z C  

0 5 6  
472 2 6  

I6 8 0  
4 1 5  1.7 

110 37 
80 40 

241 0 

9 '7 81 
7 6  e 
0 4 0  

241. 0 

693 0 
22  0 

5 0 Uiiknown 
1 0 rJnknown 

372 4 
1 9 2  0 

724 0 
492 0 

0 5 6  
316 1 2  1 

164 4 2 0  
0 4 0  

309 1-09 
140 0 
3 a4  0 
13 0 
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Table A-1. (continued) 

REACTOR ARRAY TOTAL TOTAL 
FUEL MANUFACTURER SIZE FUEL VERSION DISCHARGED IN CORE NOTE 

SALEM 1 
Westinghouse 
Westinghouse 

2 0 
462 109 

17 X 17 OFA 
17 X 17 Standard 

SALEM 2 
Westinghouse 17 X 17 Standard 224 193 

SAN ONOFRE 1 
Westinghouse 14 X 14 S t d / S C  416 157 

SAN ONOFRE 2 
Combustion Engineering 16 X 16 Onofre 268 109 

SAN ONOFRE 3 
Combustion Engineering 16 X 16 Onofre 160 129 

SEABROOK 1 
Westinghouse 17 X 17 Vantage 5 0 New 0 

SEABROOK 2 
Westinghouse 17 X 17 Vantage 5 0 New 0 

SEQUOYAH 1 
Westinghouse 17 X 17 Standard 212 121 

SEQUOYAH 2 
Westinghouse 17 X 17 Standard 136 193 

SHIPPINGPORT LWR 
0 Reproc 0 

SHORE HAM 
General Electric 8 X 8 GE-6, VERS. 2 0 560 

SOUTH TEXAS 1 
Westinghouse 0 0 New 17 X 17 XLR 

SOUTH TEXAS 2 
Westinghouse 17 X 17 X L R  0 0 N e w  

ST. LUCIE 1 
Combustion Engineering 14 X 14 Standard 
Exxon/ANF 14 X 14 Comb. Eng. 

497 0 
31 25 

ST. LUCIE 2 
Combustion Engineering 16 X 16 Lucie 2 240 17 
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Table A-1. (continued) 

REACTOR 
FUEL NANUFACTURER 

ARRAY TOTAL TOTAL 
SIZE FUEL VERSION DISCHARGED IN CORE NO’I’E 

* SUMMER 
Westinghouse 
Westinghouse 

SURRY 1 
Westinghouse 
Westinghouse 

1 7  X 17 Standard 
17 X 17 Vantage 5 

176 89 
0 4 

15 X 15 Std/ZC, Var, 
17 X 17 Vantage 5 

514 157 Added 
2 0 

SURRY 2 
Westinghouse 
Westinghouse 

157 Added 15 X 15 S t d / Z C ,  Var. 407 
17 X 17 Vantage 5 2 0 

SUSQUEHANNA 1 
Exxan/ANF 
General Electric 

8 X 8 JP-4,5 0 488 
8 X 8 GE-6, VERS. 2 728 36 

SUSQUEHANNA 2 
General Electric 
Exxan/ANF 

8 X 8 GE-6, VERS. 2 324 440 
9 X 9 JB-4,5 0 324 

THREE MILE I S L A N D  1 
Babcock & Wilcox 15 X 15 Mark B 284 177 

THREE MILE ISLAND 2 
Babcock fi Wilcox 15 X 15 Mark B 0 0 Fa i l ed  

TROJAN 
Westinghause 17 X 17 Standard 4 3 6  145 

TURKEY POINT 3 
Westinghouse 
Westinghouse 

15 X 15 QFA 
15 X 15 S t d / Z C  

16 1G 
272 5 

TURKEY POINT 4 
Westinghouse 
Westinghouse 

15 X 15 OFA 
15 X 15 Std/ZC 

0 96 
447 61 

VERMONT YANKEE 
General Electric 
General Electric 
General Electric 
General Electric 

7 X 7 @ E - 2 ,  VERS. 2 378 0 
7 X 7 GE-3, VERS. 2 40 0 
8 X 8 GE-4 ,  VERS. 2 g08 0 
8 X 8 @E-6, VERS. 2 432 0 

VOGTLE 1 
Westinghouse 17 X 17 Vantage 5 0 0 New 
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Table A - 1 .  (continued) 

REACTOR ARRAY TOTAL TOTAL 
FUEL MANUFACTURER SIZE FUEL VERSION DISCHARGED IN CORE N O T E  

VOGTI,E: 2 
W e s t .  inghouse 17 X 17 Vantage 5 

WASHINGTON NUCLEAR 1 
Babcock E.! Wilcox 17 X 17 Mark C 

0 0 N e w  

0 0 N e w  

WASHINGTON EJUCEEAR 2 
Exxon/ANF 8 x a JP-4,5 0 128 
General Electric 8 X 8 GE-6, VERS. 2 276 488 

WASHYNGTON NUCLEAR 3 
Combustion Engineering 16 X 16 System 8 0  

WATERFORD 3 
Combust~an Engineering 16 X 16 Onofxe 

WATTS EAR 1 
Westinghouse 

WAT'I'S BAR 2 
Westinghouse 

WOLF CREEK 
Westinghouse 

YANKEE-RQWE 
ExxoI-I/ANF 
United Nuclear 
Westinghouse 

ZION 2 
Westinghouse 

17 X 17 Vantage 5 

17 X 17 Vantage 5 

1'7 X 17 Standard 

15 X 16 Westinghouse 
15 X 16 Yankee Rowe 
17 X 18 

0 0 N e w  

92 2 17 

0 0 N e w  

0 0 N e w  

104 141 

228 0 
73 0 Added 
76 0 Assumed 

15 X 15 Std/ZC (???)  1261 0 Unknown 

15 x 15 OFA 80 0 



Appendix B 

ASSEMBLY TYPES BY REACTOR - MTI 





Table B-1. Listing of reactors and the assembly types 
w i t h  metric ton quantities used at each 

as of Dec. 31, 1987 (EIA) 

. REACTOR ARRAY TONS TONS 
FUEL MANUFACTURER SIZE FUEL VERSION DISCHARGED IN CORE NOTE 

. ARKANSAS 1 
Babcock & Wilcox 15 X 15 Mark B 

ARKANSAS 2 
Combustion Engineering 16 X 16 Onofre 

207.54 82.00 

120.80 73.61 

BONUS 
0 .00  0 . 0 0  Repsoc 

BEAVER VALLEY 1 
Westinghouse 17 X 17 QFA 
Westinghouse 17 X 17 Standard 

BEAVER VALLEY 2 
Westinghouse 17 X 17 Vantage 5 

BELLEFONTE 1 
Babcock & Wilcox 17 X 17 Mark C 

BELLEFONTE 2 
Babcock & Wilcox 17 X 17 Mark C 

BIG ROCK POINT 
General Electric 7 X 7 BRP 
General Electric 8 X 8 BRP 
Exxon/ANF 9 X 9 BRP 
General Electric 9 X 9 BRP 
Exxon/ANF 11 X 11 Gen. Electric 
General Electric 11 x 11 BRP 
Nuclear Fuel Services 11 X 11 Gen. Electric 

BRAIDWOOD 1 
Westinghouse 

BRAIDWOOD 2 
Westinghouse 

17 X 17 OFA 

17 X 17 Vantage 5 

BROWNS FERRY 1 
General Electric 7 X 7 GE-2, VERS. 2 
General Electric 7 X 7 GE-3, VERS. 2 
General Electric 8 X 8 GE-4, VERS. 2 
General Electric 8 X 8 GE-5, VERS. 2 
General Electric 8 X 8 GE-6, VERS, 2 
General Electric 8 X 8 GE-7, VERS. 2 

0.84 0.00 
162.75 46.71 

0 . 0 0  0.00 New 

0.00  0.00 New 

0.00 0 . 0 0  N e w  

0.53 0.00 Assumed 
0.22 0.00 Assumed 

0.00 0.51 
19.62 0.00 Assumed 
16.33 8.38 
0.75 0.00 Assumed 
0.27 10.00 Added 

0.00 81.76 

0 .00  0 . 0 0  New 

32.88 0.00 
111.83 0.00 
30.89 0.00 
28.59 0.00 
43.77 85.62 
0.00 54.16 
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Table B-3. e (continued) 

REACTOR A I m Y  TONS TONS 
FUEL NANUFAC'ICWRER S I Z E  FUEL VERSION DISCi3ARGED IN CORE NOTE 

BRQWNS FERRY 2 
General Electric 7 X 7 GE-2, VERS. 2 32.86 0 . 0 0  
General Electric 'is X 7 G E - 3 ,  VERS. 2 111.54 0.00 
General Electric 8 X 8 GE-4, VIERS. 2 30.18 0 . 7 4  
General Electric 8 x 8 GE-5, VERS. 2 3 5 . 7 %  6 - 5 6  
General ~bectric 8 X 8 GE-6, VERS. 2 11.70 132.41 

BROWNS FEEUKH 3 
6 ere ra 1 E 1 ect r i c 8 X 8 G E - 4 ,  VERS. 3 142.76 0 . 0 0  
General. Electric 8 X 8 G E - 5 ,  VERS. 2 3 3 . 7 ~  4 . 4 0  

General Electric 8 x 8 GE-4, VERS. 2 0 . 0 0  1.48 
General Electric 8 X 8 GE-6, VERS. 2 3.0.23 134.Q6 

BRUNSWXCK 1 
Ser?er-al Electric 8 X 8 GE-4, VERS. 3 104.46 0 . 0 0  

General Electric 8 x 8 @E-6# VERS. 2 3 2 . 2 5  0 . 0 0  
General Electric 8 x 8 GE-5,  VERS. 2 2 4 . 8 9  7 0 . 5 0  

BRUNSWICK 2 
General Electric 7 x 7 GE-3, VERS. 2 7 9 . 4 1  0 . 0 0  
General E ' b e e t r i c  8 X 8 GE-4, VERS. 3 26.14 0.00 
General Electric 8 x 8 GE-5,  VENS. 2 8 . 7 8  7 5 . 5 7  

General Electric 8 X 8 GE-7,  VERS. 2 0 . 0 0  2 7 . 4 3  
0 . 0 0  Ge1leP-a  1 E 1 ect I ic 8 X 8 GE-6, VERS. 2 27.08 

BYRON 1 
Westinghouse 17 x 17 QFA 37.31 4 3 . 6 7  

17 X 17 OFA 0 . 0 0  8 2 . 3 2  

17 X 17 8FA 
17 X 1 7  Standard 

0 . 0 0  3 5 . 8 8  
82.99  6 - 0 0  

ChkVEMT CLIFFS 3. 
Combustion Engineering 14 X 14 Standard 2 3 7 . 6 3  84.31 

CALVER'I' CLIFFS 2 
Cambus;&isn Engineering 14 X 14 Standard 

CWTAWBA 1 
West.i.nghause 

CWTAWBA 2 
West inghouse 

199.19 50.23 

17 x 17 OFA 55.95 5 3 . 0 7  

17 X 17 OPA 82.02 0.00 
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Table B-1. (continued) 

REACTOR ARRAY TONS TONS 
FUEL MANUFACTURER SIZE FUEL VERSION DISCHARGED IN CORE NOTE 

' CLINTON 
General Electric 8 X 8 GE-7, VERS. 2 0 . 0 0  0 . 0 0  N e w  

. COMANCHE PEAK I 
Westinghouse 17 X 17 Vantage 5 0 . 0 0  0 . 0 0  New 

COMANCHE PEAK 2 
Westinghouse 17 X 17 Vantage 5 0 . 0 0  0 .. 00  N e w  

COOK 1 
E x x o n / A N F  
Westinghouse 
Westinghouse 

15 X 15 Westinghouse 
15 X 15 OFA 
15 X 15 Std/ZC 

165.04 0.00 
2 1 - 6 5  51..96 
87 " 4 8  0 . 0 0  

COOK 2 
EXXQII/ANF 
Westinghouse 

17 X 17 Westinghouse 
17 X 17 Standard 

2 4.11 7 7.2 3 
167 14 0.46 

COOPER STATION 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 

7 X 7 GE-2, VERS. 2 
7 X 7 GE-3, VERS. 3 
8 X 8 GE-4, VERS. 2 
8 X 8 6E-4, VERS. 3 
8 X 8 GE-5, VERS. 2 
8 X 8 GE-&, VERS. 2 

25.10 0.00 
79.84 0.00 
13.24 0.00 
25.41 0 - 0 0  
34" 34 0.00 
31.44 52.57 

CRYSTAL RIVER 3 
Babcock & Wilcox 15 X 15 Mark €3 

DAVIS-BESSE 
Babcock b Wilcox 15 X 15 Mark B 9 6 . 2 3  82.93  

DIABLO CANYON 1 
Westinghouse 17 X 17 Standard 

DIABLO CANYON 2 
Westinghouse 17 X 17 Standard 31.29 57 .48  

- DRESDEN 1 
Exxon/ANF 
General Electric 
United Nuclear 
General Electric 

6 X 6 Gen, Electric 

6 X 6 Dresden-1 
6 X 6 GE-1, VERS. 1 

8 X 8 UNKNOWN 

6-28 0 .00  
34.21 0 . 0 0  
46 .62  0.00 Added 
0.10 0 . 0 0  Unknown 

DRESDEN 2 
General Electric 7 X 7 GE-2, VERS. 1 284.08 0 . 0 0  
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Table lu-1. (continued) 

REACTOR ARRAY TONS T O N S  
FUEL MANUFACTURER SIZE FUEL VERSION DISCHARGED EN COKE NOTE 

DRESDEN 2 (continued) 
General Electric 7 X 7 GE-3, VERS. 1 6 . 0 0  0.00 
General Electric 8 X 8 GE-4, VERS. 1 52.32 0.00 

DRESDEN 3 
General Electric 7 X 7 GE-2, VERS. 1 140.22 0.00 
General Electric 7 X 7 GE-3, VERS. 1 9.78 0.00 
General. Electric 8 X 8 GE-4, VERS. 1 61.02 0.00 

DUANE ARNOLD 
General Electric 7 X 7 GE-3, VERS. 2 69.84 0.00 

General Electric 8 X 8 GE-5, VERS. 2 32.30 21.94 
General Electric 8 X 8 GE-7, VERS. 2 0.00 21.20 

General Electric 8 X 8 GE-4, VERS. 2 50.11 0.81 

ELK RIVER 
Allis Chalmers 5 X 5 Elk Rives 5.04 0.00 Assumed 

ENRICO FERMI 2 
General Electric 8 X 8 GE-6, VERS. 2 0.00 140.14 

FARLEY I 
Westinghouse 
Westinghouse 

FARLEY 2 
West inghouse 

17 X 17 OFA 
17 X 17 Standard 

0.85 0.00 
187.51 64.30 

17  X 17 Standard 146.94 43.27 

FITZPATRICK 
General Electric 7 X 7 GE-2,  VERS. 2 25.83 0.00 
General Electric 7 X 7 GE-3, VERS. 2 80.24 0.00 
General Electric 8 X 8 GE-4, VERS. 2 24.35 0.00 

0 . 0 0  General Electric 8 X 8 GE-5, VERS. 2 24.84 
General Electric 8 X 8 GE-6, VERS. 2 68.02 32.10 
General Electric 8 X 8 GE-7, VEX. 2 0.00 36.16 

FORT CALHOUN 
Combustion Engineering 14 X 14 Fort Calhoun 1.06.02 0.00 
Exxon/ANF 14 X 14 F o r t  Calhoun 3‘7.07 15.37 

GINNA 
Exxon/ANF 
Westinghouse 
Westinghouse 

14 X 14 Westinghouse 67.59 4.29 
14 X 14 OFA 1.40 25.79 
14 x 1.4 S t d / Z C A  142.59 0.00 
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Table B-1. (continued) 

REACTOR 
FUEL MANUFACTURER 

GRAND GULF 1 
Exxon/ANF 
General Electric 

GRAND GULF 2 
General Electric 

HADDAM NECK 
Babcock & Wilcox 

HARRIS 
Westinghouse 

HATCH 1 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 

HATCH 2 
General Electric 
General Electric 
General Electric 

HOPE CREEK 
General Electric 
General Electric 

HUMBOLDT BAY 
Exxon/ANF 
General Electric 
General Electric 

INDIAN POINT 1 
Westinghouse 

INDIAN POINT 2 
Westinghouse 
Westinghouse 

a INDIAN POINT 3 
Westinghouse 
Westinghouse 

ARRAY TONS TONS 
SIZE FUEL VERSION DISCHARGED IN CORE NOTE 

8 X 8 JP-4,5 0.00 46.68 
8 X 8 GE-6, VERS. 2 101.46 45.48 

8 X 8 GE-7, VERS. 2 0.00 0.00 New 

15 X 15 St. Steel 304.06 41.41 

17 X 17 Standard 0.00 73.01 

7 X 7 GE-3, VERS. 2 104.95 0.00 
8 X 8 GE-4, VERS. 2 16.93 0.00 

0 . 0 0  8 X 8 GE-5, VERS. 2 70.26 
8 X 8 G E - 6 ,  VERS. 2 52.55 7.32 
8 X 8 GE-7, VERS. 2 9.71 61.73 

8 X 8 GE-5, VERS. 2 93.38 11.72 
8 X 8 GE-6, VERS. 2 3 6 . 4 3  26.36 
8 X 8 GE-7, VERS. 2 1.47 6 5 . 0 3  

8 X 8 GE-6, VERS. 2 0.00 17.05 
8 X 8 GE-7, VERS. 2 0 . 0 0  124.21 

6 X 6 Humboldt Bay 8.79 0.00 
6 X 6 GE-1, VERS. 2 13.44 0.00 
7 X 7 GE-1, VERS. 3 28.03 0.00 

13 X 14 30.58 0.00 

15 X 15 Std/ZC, Var. 177.32 0.00 Added 
15 X 15 Std/ZC 63.51 57.42 

15 X 15 OFA 
15 X 15 Std/ZC 

0.46 34.70 
167.64 19.15 
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Table €3-1. (cont inued)  

REACTOR 
FUEL MANUFACYPIJRER 

XEWAUNEE 
EXXWiiAMF 
Westinghause 

TONS A R M Y  TONS 
S I Z E  FUEL VERSION DISCHARGED IN COKE NOTE 

I4 X 1 4  Westinghouse 
1 4  X 14 S t d / Z C A  

LACROSSE 
Allis Chalmers 1.0 x 10 
E xxo n/ AN F 10 X 10 WC 

EASAELE a 
General Electric 8 X 8 UNKNOWN 

LaSALLE 2 
General E l e c t r i c  8 x 8 UNKNOWN 
General E l e c t r i c  8 X 8 @E-5,  VERS. 2 

LIGrlEKICK 1 
Genera 1 E P e c t r  i e 8 X 8 GE-6, VERS. 2 
General Electric 8 X 8 @E--'), VERS. 2 

LIMERICK 2 
General Electric 8 X 8 GE-'7 , VERS. 2 

MAINE YANKEE 
Combastion Enginee r ing  14 X 1 4  Standard 
Exxan/ANP 14 X 1 4  Coinb. Eng. 

MCGUIRE 1 
~ e s  tinghause 
West hghouse  

MCGUIME 2 
WEStinghOUS@ 
Westinghouse 

1'7 X 17 OFA 
27 x 17 Stalldamrd 

17 x 17 QFA 
17 X 17 Standard 

MHLLS'PONE 
General 
GenerZil 
General 
General 
General 
General 
General 

1 
Electric 'I X 7 GE-1, VERS. 4 
Elec t r ic  7 X 7 GE-2 I VERS - 1 

E P ect I- ic 8 X 8 GE-4, VE2S.  1 
E l e c t r i c  8 X 8 G E - 5 ,  VERS. 1 
Electric 8 X 8 GE-6, VERS. 1 

E B ectr i.c 7 x 7 GE-3, VERS. 1 

Eleckrie 8 x 8 GE--7, VERS. 1 

MILLSTONE 2 
@ombustion E n g i n e e r i n g  1 4  X 1 4  Standard 

76.80 30.73 
9 5 . 6 3  0 . 0 0  

1 8 . 7 4  0.00 
19.34 0.00 

182 - 7 6  0 . 0 0  Unknown 

9 8  .) 66 0 .00  Unknown 
40.96  0 . 0 0  

17  * 0 9  0 .00  
32 .59  91.76 

0.00 0 . 0 0  N e w  

190.08 0.35 
133.09 3.04 

26.73 51-38 
8 8 - 6 7  0 . 0 0  

1.27 4 9 . 6 1  
83.26 5.55 

113.38 0.00 
15.93 0.00 
28.88 0 , o o  
72.23 0.00 
58.11 6 8 . 3 6  
31.82 0.00 

2 . 8 5  0 . 0 0  

138.91 0.00 
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Table B-1. (continued) 

REACTOR ARRAY TONS T O N S  
FUEL MANUFACTURER SIZE FUEL VERSION DISCHARGED IN CORE NOTE 

MILLSTONE 2 (continued) 
Westinghouse 14 X 14 Model C 88.99 60.81 

MILLSTONE 3 
Westinghouse 17 X 17 Standard 38.78 50.32 

MONT I CELLO 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 

7 X 7 GE-2, VERS. 1 
8 X 8 GE-4, VERS. 1 
8 X 8 GE-5, VERS. 1 
8 X 8 GE-6, VERS. 1 
8 X 8 GE-7, VERS. 1 
8 X 8 GE-8,  VERS. 1 

93.67 0.00 
50.08 1.47 
47.80 3 .68  
88.80 25.60  

0 . 0 0  32-61 
0.00 85.72 

NINE MILE POINT 1 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 

N I N E  MILE POINT 2 
General Electric 

NORTH ANNA 1 
Westinghouse 

7 X 7 GE-2, VERS. 1 
7 X 7 GE-3, VERS. 1 
8 X 8 GE-4, VERS. 1 
8 X 8 GE-5, VERS. 1 
8 X 8 GE-6, VERS. 1 

115.63 0.00 
26.42 0.00 
80 .96  2.94 
32.45 0 . 0 0  
14.82 55.74 

8 X 8 GE-7, VERS. 2 0 . 0 0  N e w  0 . 0 0  

17 X 17 Standard 169.64 42.99 

NORTH ANNA 2 
Westinghouse 17 X 17 Standard 140.83 43.00 

OCONEE 1 
Babcock & Wilcox 15 X 15 Mark B 287.15 54.20 

OCONEE 2 
Babcock & Wilcox 
Babcock & Wilcox 

15 X 15 Mark B 
17 X 17 Mark C 

239.37 82.05 
1.83 0 .00  

OCONEE 3 
Babcock & Wilcox 15 X 15 Mark B 2 5 0 . 0 6  2 2 . 7 3  

OYSTER CREEK 
Exxon/ANF 
General Electric 
General Electric 
Exxon/ANF 

7 X 7 Gen. Electric 
7 X 7 GE-1, VERS. 4 
7 X 7 GE-2, VERS. 1 
8 X 8 JP-3 

47.41 0.00 
109.27 0 . 0 0  

3 0 . 2 5  0.00 
72.80 3 5 . 0 0  



REACTOR 
FUEL MANUFACTURER 

OYSTER CREEK 
Genera l  E l e c t r i c  
G e la@ r a 1 E 1 ec t x- i c 
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Table B-P. ( c o n t i n u e d )  

ARRAY 
SIZE FUEL VERSION 

(cont inued)  
8 x 8 GE-6, VERS. 1 
8 X 8 GE-7, VEWS. 1 

P A L 1  S ADE S 
Combustion E n g i n e e r i n g  15  X 15 P a l i s a d e s  
Exxon/ANF 1.5 x 15 Comb. Eng. 

PALO VERDE 1 
Combustion E n g i n e e r i n g  16 X 16 System 80 

PAL0 VERDE 2 
Combustion E n y i n e e r i n g  1 6  X 16  System 8 0  

PALO VERDE 3 
Cambust ion E n g i n e e r i n g  1 6  X 16 System 80 

PATHFINDER 

PEACH BOTTOM 2 
General  E l e c t r i c - ,  
G e n e r a l  Electr ic  
General Elec t r ic  
General Electric 
G e n e r a l  E lec t r ic  

PEACH ROTTOM 3 
General Electr ic  
Genera l  Electr ic  
General E l e c t r i c  
Genera l  Electr ic  
Genera l  E1ectri.c 

PERRY 1 
General Electr ic  

PERRY 2 
G e n e r a l  Electr ic  

PILGRIM 
General  Electr ic  
General Electr ic  
General  Electr ic  
G e n e r a l  E l e c t r i c  

7 X 7 GE-3, VEWS. 2 
8 X 8 GE-4,  VERS. 2 
8 X 8 G E - 5 ,  VERS. 2 
8 X 8 GE-6 ,  VERS. 2 
8 X 8 GE-’is, VERS. 2 

7 X 7 GE-3, VERS. 3 
8 X 8 GE-4,  VEWS. 3 
8 X 8 GE-5, VERS. 2 
8 X 8 @E-6, VEWS. 2 
8 X 8 GE-?, VERS. 2 

8 X 8 GE-7, VERS. 2 

8 X 8 GE-7, VERS. 2 

7 X 7 GE-2,  VERS. 1 

8 X 8 GE-6, VERS. 1 
8 X 8 GE-7, VERS. 1 

8 x 8 GE-4, VERS. 1 

TONS TONS 
DISCHARGED I N  CORE NOTE 

0 . 0 0  
0 . 0 0  

112 .60  
1 0 6 . 3 1  

3 3  84 

0 . 0 0  

0 . 0 0  

0 . 0 0  

1 4 4  D 57 
66 e 25 
47 .46  
64.12 

0 .18  

145 .03  
3 4 . 9 1  
46 I) 30 
88 .19  

0 . 0 0  

0 . 0 0  

0 .00  

a 1 1  e 90 
106 .73  

28.34 
0 .00  

31 .33  
3 2  II  79 

0 . 0 0  
80.02  

6 5 - 3 1  

73.84 

0 . 0 0  N e w  

0 . 0 0  Reproc 

0 . 0 0  
0 . 0 0  
0 . 0 0  

3 6 . 7 1  
53 .23  

0 . 0 0  
0 . 0 0  
0 . 0 0  

53.. 90  
5 2  96 

0 .00  N e w  

0 . 0 0  N e w  

0 . 0 0  
0 . 0 0  

63 e 06 
5 . 7 1  



59 

Table B-1. (continued) 

REACTOR 
FUEL MANUFACTURER 

POINT BEACH 1 
Westinghouse 
Westinghouse 

POINT BEACH 2 
Westinghouse 
Westinghouse 

PRAIRIE ISLAND 1 
Exxon/ANF 
Exxon/ANF 
Westinghouse 

PRAIRIE ISLAND 2 
Exxon/ANF 
Exxon/ANF 
Westinghouse 
Westinghouse 

QUAD CITIES 1 - 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 

QUAD CITIES 2 
General Electric 
General Electric 

RANCHO SECO 
Babcock & Wilcox 
Babcock 61 Wilcox 

RIVER BEND 1 
General Electric 
General Electric 

ROBINSON 2 
Exxon/ANF 
Westinghouse 
Westinghouse 
Westinghouse 

ARIZAY TONS TONS 
SIZE FUEL VERSION DISCHARGED IN CORE NOTE 

14 X 14 OFA 
14 X 14 Std/ZCB 

14 X 14 OFA 
14 X 14 Std/ZCB 

0 . 0 0  20.09 
1 8 7 . 9 0  1 0 . 4 7  

5 . 8 7  28 .70  
165.68 6.83 

14 X 14 Top Rod 40.13 13.53 
14 X 14 Westinghouse 30.33 14.39 
14 X 14 Std/ZCB 95.87 0 . 0 0  

14 X 14 Top Rod 35 .37  28.39 
0.00 1 4  X 14 Westinghouse 28.79 

14 X 1 4  OFA 0.00 1 4 . 2 0  
14 X 14 Std/ZCB 9 6 . 7 5  0.00 

7 X 7 GE-2, VERS. 1 133 .99  0.00 
7 X 7 GE-3, VERS. 1 4 . 1 3  0.00 
7 X 7 UNKNOWN 0.93  0.00 Unknown 
7 X 7 UNKNOWN 8.17 0.00 Unknown 
8 X 8 GE-4,  VERS. 1 68.51 0.74 
8 X 8 GE-5, VERS. 1 3 3 . 9 9  0 .00  

7 X 7 GE-2, VERS. 1 1 4 0 . 0 6  0.00 
8 X 8 GE-4, VERS. 1 90.60 0.00 

15 X 15 Mark BZ 
1 5  X 1 5  Mark B 

0.00 25 .90  
146 .35  56 .14  

8 X 8 GE-6, VERS. 2 30 .49  77 .72  
8 X 8 GE-7, VERS. 2 0 . 0 0  7 .39  

15 X 15 Westinghouse 132.80  45.53 
1 5  X 15 Std/ZC 63 .82  0.00 
1 5  X 15 Std/ZC 131.75  0.00 
1 5  X 1 5  Std/ZC 5.91  0.00 
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REACTOR ARRAY TONS TONS 
FUEL MANWFACTURER S I Z E  FUEL VERSION DISCHARGED T N  CORE NOTE 

SALEM 1 
Westinghause 
Westinghause 

0.84  0 . 0 0  
212.24 5 0 . 5 5  

17 x 17 OFA 
ZT X 17 Standard 

SALEM 2 
West inghsuse 17  X 1'7 Standard 102 .82  8 9 . 1 8  

SAN ONOPRE 1 
West inyhsuse 14 X 14 Std/S@ 152.18 58.13 

111.47 45.66 

SAN ONOFWX 3 
Combustion Engineering 16 X I6 Onofre  6 5 . 6 6  5 4 , 6 1  

SEWBROQK 1 
Westinghouse 1'7 x 17 Vantage  5 0 . 0 0  0 . 0 0  New 

SEABROOM 2 
Westinghause 17 x 17 Vantage 5 0 . 0 0  0 . 0 0  N e w  

17 X 17 Standard 97.30 5 5 - 8 7  

17 X 17 Standard 6 2 . 4 1  88.82 

0 . 0 8  0 . 0 0  Keproc 

SfIOREHrn 
General Electric 8 X 8 GE-6,  VERS. 2 0.00 1 0 2 . 4 1  

SOUTH TEXAS 1 
west ingbause 17 x 11 xu? O.QO 0 . 0 0  N e w  

0.08 0 . 0 0  N e w  

ST. LUCIE 1 
Combustion Engineering 14 X 14 Standard 
EXXQT-lPaMF 14 X 14 Comb. Eng. 

189.56 0.00 
1 0 . 8 4  8 .84  

90.37 6.38  
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Table B-1. (continued) 

REACTOR 
FUEL MANUFACTURER 

SUMMER 
Westinghouse 
Westinghouse 

SURRY 1 
Westinghause 
Westinghouse 

SURRY 2 
Westinghouse 
Westinghouse 

SUSQUEHANNA 1 
Exxon/ANP 
General Electric 

SUSQUEHANNA 2 
General Electric 
Exxon/ANF 

THREE MILE I S W D  1 
Babcock E; Wilcox 

THREE MILE ISLAND 2 
Babcock & Wileox 

TROJAN 
Westinghouse 

TURKEY POINT 3 
Westinghouse 
Westinghouse 

TURKEY POINT 4 
Westinghouse 
Westinghouse 

VERMONT YANKEE 
General Electric 
General Electric 
General Electric 
General Electric 

VOGTLE 1 
Westinghouse 

ARRAY TONS TONS 
SIZE FUEL VERSION DISCHARGED IN CORE NOTE 

17 X 17 Standard 
17 X 17 Vantage 5 

88.79 41.00 
8.80 1 . 7 0  

15 X 15 Std /ZC,  Var. 233.51 72.18 Added 
17 X 17 Vantage 5 0.91. 0 . 0 0  

15 X 15 S t d / Z C ,  Var. 184.98 72.11 Added 
17 X 17 Vantage 5 0 . 9 2  0 . 0 0  

8 X 8 JP-4,5 0.00 56.00 
8 X 8 GE-6, VERS. 2 1 3 3 . 5 9  6*61 

8 X 8 GE-6, VERS. 2 59-51 8 0 . 6 2  
0.00 5 6 . 2 3  9 x 9 JP-4,5 

15 X 15 Mark E) 131.75 82.213 

15 X 15 Mark 0 . 0 0  0 .00  Failed 

17 X 17 Standard 200.30 66.85 

15 X 15 OFA 
15 x 1.5 stapzc 

7.35 7.35 
123.99 2.29 

15 X 15 OFA 0 .00  4 4 . 1 6  
15 X 15 Std/ZC 202.97 2'7.92 

7 X 7 GE-2, VERS. 2 72.80 0.00 
7 X 7 GE-3, VERS. 2 7 . 5 3  0 . 0 0  

8 X 8 GE-6, VERS. 2 7 9 - 0 5  0 . 0 0  
8 X 8 GE-4, VERS. 2 111 * 67 0.00 

17 X 17 Vantage 5 Q.OQ 0.08 New 
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Table B-1. (continued) 

REACTOR ARRAY TONS T O N S  
FUEL MANUFACTURER s r z E  FUEL VERSION D I S C H A R G E D  I N  CORE NOTE 

VOGTLE 2 
Westinghouse 17 X 17 Vantage 5 

WASHINGTON NUCLEAR 1 
Babcsclc. & Wilcox 17 X 17 Mark C 

0.00 0.00 N e w  

0.00 0.00 N e w  

WASHINGTON NUCLEAR 2 
Exxan/ANF 8 x 8 3P-4,5 0.00 22.56 
Genera l  Electric 8 X 8 GE-6, VERS. 2 50.66 89.41 

WASHINGTON NUCLEAR 3 
Combustion Engineering 16 X 16 System 80 

WATERFORD 3 
Combustion Engineering 16 X 16 Onofre 

WATTS BAR 1 
Westinghouse 

WATTS BAR 2 
Westinghouse 

WOLF CREEK 
Westinghouse 

YANKEE-ROWE 
Exxon/ANP 
United Nuclear 
Westinghouse 

ZION 1 
Westinghouse 

ZION 2 
Westinghouse 

17 X 17 Vantage 5 

17 X 17 Vantage 5 

0 . 0 0  0 . 0 0  N e w  

38.58 89.38 

0.00 N e w  0 . 0 0  

0.00  0 . 0 0  N e w  

17 X 17 Standard 47.98 6 5 . 3 0  

15 X 16 Westinghouse 53 24 0.00 
15 X 16 Yankee Rowe 17.42 0.00 Added 
14 X 18 20 78 0.00 Assumed 

15 X 15 S t d / Z C  (???)  574.99 0 00  X J n k n o w n  

15 x 15 OFA 3 6 . 5 6  0 . 0 0  



Appendix C 

ASSEMBLY TYPES BY UTILITY AND REACTOR - 
NUMBER OF ASSEMBLIES 
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Table C-l. Listing of reactors by utility and the assembly types 
with number of assemblies used at each as of Dee. 31. 1987 ( E I A )  

UTILITY 
REACTOR 
MANUFACTURER 

ALABAMA POWER CO. 

Farley 1 
Westinghouse 
Westinghouse 

Farley 2 
Westinghause 

ARIZONA PUBLIC SERVICE CO. 

ARRAY TOTAL TOTAL 
S I Z E  FUEL VERSION DISCHARGED IN CORE NOTE 

17 X 17 6FA 
17 X 17 Standard 

17 X 17 Standard 

Palo Verde 1 
Combustion Engineering 16 X 16 System 8 0  

Palo Verde 2 
Combustion Engineering 16 X 16 System 80 

Palo Verde 3 
Combustion Engineering 16 X 16 System 8 0  

ARKANSAS POWER & LIGHT 

Arkansas 1 
Babcock & Wilcox 15 X 15 Mark B 

Arkansas 2 
Combustion Engineering 16 X 16 Onofre 

BALTIMORE G&E 

Calvert Cliffs 1 
Combustion Engineering 14 X 14 Standard 

Calvert Cliffs 2 
Combustion Engineering 14 X 14 Standard 

BOSTON E D I S O N  CO. 

2 0 
4 0 8  139 

3 2 0  9 3  

8 0  161 

0 1 8 2  

0 0 New 

448  17'7 

288  177 

620 2 17 

520 1.2 9 

Pilgrim 
General Electric 7 X 7 GE-2, VERS. 1 1580 0 
General Electric 8 X 8 GE-4, VERS. 1 580 0 
General Electric 8 X 8 GE-6, VERS. 1 160 3 5 6  
General Electric 8 X 8 GE-7, VERS, 1 0 32 
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Table 6-1. (continued) 

U ' I I  LT'TY 
REACTOR ARRAY TOTAL TOTAL 
MANUFACTURER SIZE FUEL VERSION DISCHARGED IN CORE N O T E  

CAROLINA POWER & LIGHT CO. 

Bruiiswick 1 
General Electric 8 X 8 G E - 4 ,  VERS. 3 
General Electric 8 X 8 GE-5, VERS. 2 
General Electric 8 X 8 @E-6, VERS. 2 

Rrunswick 2 
General Electric 7 X 7 GE-3,  VERS. 2 
General Electric 8 X 8 GE-4, VERS. 3 
General Electric 8 X 8 GE-5, VERS. 2 
General Electric 8 X 8 GE-6, VERS. 2 
General Electric 8 X 8 @E-7, VERS. 2 

Harris 
Westinghouse 

Robinson 2 
Exxon/ANE' 
Westinghouse 
Westinghouse 
Westinghouse 

17 X 17 Standard 

15 X 15 Westinghouse 
15 X 15 S t d / Z C  
15 X 15 S t d / Z C  
15 x 15 sta/zc 

CLEVELAND ELECTRIC ILLIJM. 60. 

Perry 1 
General Electric El X 8 GE-7, VERS. 2 

Perry 2 
General Electric 8 X 8 GE-7, VERS. 2 

COMMONWEALTH E D I S O N  CO. 

Braidwood 1 
Westinghouse 

Braidwood 2 
Westinghouse 

Byron 1 
Westinghouse 

Byron 2 
Westinghouse 

17 x 17 OFA 

17 X 17 Vantage 5 

17 X 1 7  OFA 

17 X 17 OFA 

560 0 
1 3 6  384  
176  0 

561 0 
1 4 0  0 

4 8  412  
1 4 8  0 

0 1 4  8 

0 157 

3 09 109 
140 0 
3 1.4 0 

1 3  0 

0 0 New 

0 0 N e w  

0 192 

0 0 New 

88 19 1 

0 193 
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Table C-1. (continued) 

UTILITY 
REACTOR ARRAY TOTAL TOTAL 
MANUFACTURER SIZE FUEL VERSION DISCHARGED IN CORE NOTE 

COMMONWEALTH EDISON CO. (continued) 

Dresden 1 
Exxon/ANF 6 X 6 Gen. Electric 
General Electric 6 X 6 GE-1, VERS. 1 
United Nuclear 6 X 6 Dresden-1 
General Electric 8 X 8 UNKNOWN 

66 
365 
457 
1 

0 
0 
0 Added 
0 Unknown 

Dresden 2 
General. Electric 7 X 7 GE-2, VERS. 1 
General Electric 7 X 7 GE-3, VERS. 1 
General Electric 8 X 8 GE-4, VERS. 1 

1477 
32 

2 8 4  

0 
0 
0 

Dresden 3 
General Electric 
General Electric 
General Electric 

7 X 7 GE-2, VERS. 1 
7 X 7 GE-3, VERS. 1 
8 X 8 GE-4, VERS. 1 

724 
52 

332 

0 
0 
0 

LaSalle 1 
General Electric 8 X 8 UNKNOWN 996 0 Unknown 

LaSalle 2 
General Electric 
General Electric 

8 X 8 UNKNOWN 
8 X 8 GE-5, VERS. 2 

5 4 0  
224 

0 Unknown 
0 

Quad Cities 1 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 

7 X 7 GE-2, VERS. 1 
7 X 7 GE-3, VERS. 1 
7 X 7 UNKNOWN 
7 X 7 UNKNOWN 
8 X 8 GE-4, VERS. 1 
8 X 8 GE-5, VERS. 1 

693 
22 
5 
1 

372 
19 2 

0 
0 
0 Unknown 
0 Unknown 
4 
0 

Quad Cities 2 
General Electric 
General Electric 

7 X 7 GE-2, VERS. 1 
8 X 8 GE-4, VERS. 1 

724 
492 

0 
0 

Zion 1 
Westinghouse 

Zion 2 
Westinghouse 

15 X 15 S t d / Z C  (???)  1261 0 Unknown 

15 X 15 OFA 80 0 
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Table c - P .  (continued) 

Maddam Neck 
Fabcock b Wilcox 15 x '15 St. Steel 

CONSUMERS PI3WER CG. 

15 x 15 S t d / Z C ;  Var. 
15 x 15 S t d \ Z C  

Sig Rock P s f n t  
eeneral. E:l=:@tric:  '7 x 7 BRP 
~ehsleral Electric 8 x 8 BRP 
Exxon /ANP 9 x 9 BRP 
~ e n e r a l  Electric 9 x 9 BRP 
Fxxun/WNF 11 x 11 Gen. Electric 
~eneral E l e c t r i c :  11 x 11 BRP 
Nuclt?ar Fuel Services 11 X 11 Gen.  E Z e s , t s % c  

DAIRYLAMI:, POWER COOP 

La .=I am s 6 e 
Ahlis C h a l m e r s  10 x 10 
Exxon/ AM F 10 x 1.0 AG 

E n r l c u  F e r m i  2 
General Electric 

DUKE POWER CO. 

8 x 8 GE-6,  VERS. 2 

1'7 X 1 7  OFW 

7 3 6  101 

1-60 0 

393 0 Added 
139 1.2 5 

0 Assumed 4 
0 Assuined  2 

4 0 
143 0 Assumed 
128 64 

6 0 Assumed 
2 0 Added 

2 7 3  0 
2 7 2  2 0 4  

154 0 
178 0 

0 7 6 4  

132 1 2 5  
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Table C-1. (continued) 

UTILITY 
REACTOR A R M Y  TOTAL T0"A.L 
MANUFACTURER SIZE FUEL VERSION DISCHARGE PN CQRE NOTE 

DUKE POWER CO.  ( cant inued) 

Catawba 2 
Westinghouse 

McGuire 1 
Westinghouse 
Westinghouse 

McGuire 2 
Westinghouse 
Westinghouse 

17 X 17 OFA 

1 7  X 17 QFA 
17 X 17 Standard 

1 7  X 1 7  QFA 
17 X 27 Standard 

Oconee 1 
Sabcock &I Wilcox 15 X 15 Mark B 

Oconee 2 
BabCOCk & Wilcox 15 X 15 Mark B 
Babcock & Wilcox 17 X 17 Mark C 

Oconee 3 
Babcock & Wilcox 15 X 15 Mark €3 

DUQUESNE LIGHT CO. 

Beaver Valley 1 
Westinghouse 17 X 17 OFA 
Westinghouse 17 X 17 Standard 

Beaver Valley 2 

Shippingport LWR 

Westinghouse 17 X 17 Vantage 5 

193 Q 

51 121 
19.3 0 

6 4 9  1.1.7 

518 177 
4 0 

540  4 9  

2 0 
354 101 

0 0 New 

FLORIDA POWER & LIGHT 

St. Lucie 1 
Combustion Engineering 14 X 14 Standard 
Exxon/ANF 14 X 14 Comb. Eng. 

Combustion Engineering 16 X 16 Lucie 2 
St. Lucie 2 

497 0 
31 2 5  

2 4 0  1 7  
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Table (2-1. (continued) 

UTILITY 
REACTOR 
MANUFACTURER 

ARRAY TOTAL TOTAL 
SIZE FUEL VERSION DISCHARGED IN CORE NOTE 

FLORIDA POWER 64 LIGHT (continued) 

Turkey Point 3 
Westinghouse 
Westinghouse 

15 X 15 OFA 
15 X 15 S%d/ZC 

1 6  
2 7 2  

16 
5 

Turkey Point 4 
Westinghouse 
Westinghouse 

15 X 15 OFA 
15 x 15 sea/zc 

0 
447  

96 
6 1  

FLORIDA POWER CORPORATION 

Crystal River 3 
Babcock & Wilcox 15 X 15 Mark B 395 1.0 2 

GPU NUCLEAR 

Oyster Creek 
Exxon/ANF 7 x 7 Gen. Electric 
General Electric 7 x 7 GE-1 ,  VERS. 4 
General Electric 7 X 7 GE-2,  VERS. 1 
Exxon/ANF 8 X 8 JP-3 
General Electric 8 X 8 GE-6, VERS. 1 
General Electric 8 X 8 GE-7,  VERS. 1 

260 
560 
156 
416 

0 
0 

0 
0 
0 

2 0 0  
176 
184 

Three Mile Island 1 
Babcock & Wilcox 15 X 15 Mark B 284  177 

Three Mile Island 2 
Babcsck & Wilcox 15 X 15 Mark R 0 0 Failed 

GEORGIA POWER COMPANY 

Hatch 1 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 

7 X 7 GE-3, VERS. 2 
8 X 8 GE-4, VERS. 2 
8 X 8 GE-5, VERS. 2 
8 X 8 GE-6, VERS. 2 
8 X 8 GE-7, VERS. 2 

560 0 
9 2  0 
354 0 
2 8 7  4 0  

53  3 3 5  

Hatch 2 
General Electric 
General Electric 
General Electric 

8 X 8 GE-5, VEXS. 2 
8 X 8 GE-6, VERS. 2 
8 X 8 GE-7 ,  VERS. 2 

509 6 4  
199 1 4 4  

8 3 5 2  
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Table C-1. (continued) 

UTILITY 
REACTOR ARRAY TOTAL, TOTAL 
MANUFACTURER S I Z E  FUEL VERSION DISCHARGED IN CORE NOTE 

GEORGIA POWER COMPANY (continued) 

Westinghouse 17 X 17 Vantage 5 
Vogtle 1 

Vogtle 2 
Westinghouse 

GULF STATES UTILITIES 

17 X 17 Vantage 5 

River Bend 1 
General Electric 8 X 8 GE-6, VERS. 2 
General Electric 8 X 8 GE-7, VERS. 2 

HOUSTON LIGHTING & POWER 

South Texas 1 
Westinghouse 

South Texas 2 
Westinghouse 

ILLINOIS POWER COMPANY 

17 X 17 X L R  

17 X 17 XLFl 

Clinton 
General Electric 8 X 8 GE-7, VERS. 2 

INDIANA AND MICHIGAN ELECTRIC 

Cook 1 
Exxon/ANF 
Westinghouse 
Westinghouse 

Cook 2 
Exxon/ANF 
Westinghouse 

15 X 15 Westinghouse 
15 X 15 OFA 
15 X 15 Std/ZC 

17 X 17 Westinghouse 
17 X 17 Standard 

IOWA ELEC. LIGHT & POWER CO. 

Duane Arnold 
General Electric 7 X 7 GE-3, VERS. 2 
General Electric 8 X 8 GE-4, VERS. 2 
General Electric 8 X 8 GE-5, VERS. 2 
General Electric 8 X 8 GE-7, VERS. 2 

0 New 0 

0 0 N e w  

164 420 
0 40 

0 

0 N e w  

0 New 

0 New 

386 0 
47 113 
193 0 

6 0  192 
364 1 

372 0 
272 5 
180 120 

0 115 
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Table C - 1 .  (continued) 

UY'I LITY 
REACTOR 
MANUFACTURER 

KANSAS GAS & ELECTRIC! C O .  

Wolf Creek 
West il-nghause 

ARRAY TOTAL TOTAL 
S I Z E  FUEL VERSION DISCHARGED IN CORE NOTE 

17 X 17 Standard 

1,QNG ISLAND LIGHTING co.. 

Shol?fihZiXl 

Genera l  Electric 8 x 8 GE-6, VERS. 2 

LOUISANA POWER & L I G H T  

Waterford 3 
@smb.sst.ion Engineering E 6  X 26 O n s f r e  

MAINE YANKEE ATOMIC POWER CO. 

Maine Yankee 
Combustion Engineering 1 4  X 3.4 Standard 
Exxon/ANF 14 X 14 Comb. Eng. 

MISSISSIPPI POWER & L I G H T  CO. 

Grand Gulf 1 
Exxon/ANF 8 X 8 JP-4,5 
General Electric 8 X 8 GE-6, VERS. 2 

Grand G u l f  2 
General Electric 8 X 8 GE-7,  VEWS. 2 

NESRASKB PUBLIC POWER DISTRICT 

cooper Station 
General Electric 7 x 7 GE-2, VERS. 2. 
General Electric 7 x 7 GE-3 ,  VERS. 3 
General E l e c t r i c  8 x 8 GE-4, VERS. 2 
General Electric 8 X 8 GE-4,  VERS. 3 
General Electric 8 X 8 GE-5,  VERS. 2 
General Electric 8 X 8 GE-6,  VERS. 2 

NIAGAM MOIIAWK POWER CORP. 

Nine M i l e  Point 1 
General Electric 
General Electric 
General Electric 

7 x 7 GE-2, VEKS. a 
7 X 7 GE-3, VERS. 1. 
8 x 8 G E - 4 ,  VERS. a 

104 141 

0 5 6 0  

92 217 

505 1 
352 8 

0 2 6 4  
5 5 2  2 4 8  

0 0 N e w  

128 0 
420 0 

7 2 0 
136 0 
188 0 
17 2 396 

5 9 6  0 
14 0 0 
4 4 0  16 



7 3  

Table C-1. (continued) 

UTILITY 
REACTOR 
MANUFACTURER 

ARRAY TOTAL TOTAL 
SIZE FUEL VERSION DISCHARGED IN CORE NOTE 

NIAGARA MOHAWK POWER CORP. (continued) 

Nine Mile Point Z (continued) 
General Electric 8 X 8 GE-5, VERS. 1 
General Electric 8 X 8 GE-6, VERS. 1 

Nine Mile Point 2 
General Electric 8 X 8 GE-7, VERS. 2 

184 0 
84 314 

0 0 New 

NORTHEAST UTILITIES SERVICE CO. 

Millstone 1 
General Electric 7 X 7 GE-1, VERS. 4 5 8 0  0 
General Electric 7 X 7 GE-2, VERS. 1 82 0 
General Electric 7 X 7 GE-3, VERS. 1 154 0 
General Electric 8 X 8 GE-4, VERS. 1 392 0 
General Electric 8 X 8 GE-5, VERS. 1 328 384 
General Electric 8 X 8 GE-6, VERS. 1 18 0 0 
General Electric 8 X 8 GE-7, VERS. 1 16 0 

Millstone 2 
Combustion Engineering 14 X 14 Standard 
Westinghouse 14 X 14 Model C 

Millstone 3 
Westinghouse 

NORTHERN STATES POWER CO. 

Monticello 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 

Pathfinder 

Prairie Island 1 
Exxon/ANF 
Exxon/ANF 
Westinghouse 

17 X 17 Standard 

361 0 
219 149 

84 189 

7 X 7 GE-2, VERS. 1 484 
8 X 8 GE-4, VERS. 1 272 
8 X 8 GE-5, VERS. 1 260 
8 X 8 GE-6, VERS. 1 496 
8 X 8 GE-7, VERS. 1 0 
8 X 8 GE-8, VERS. 1 0 

14 X 14 Top Rod 
14 X 14 Westinghouse 
14 X 14 Std/ZCB 

0 

110 
80 
241 

0 
8 
20 
144 
184 
480 

0 Reproc 

37 
40 

0 



UTILITY 
REACTOR 
MANUFACTURER 
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Table 61-1. (continued) 

ARRAY TOTAL TOTAL 
SIZE FUEL VERSION DISCHARGED IN CORE NOTE 

NORTHERN STATES POWER CQ. (cantinued) 

Prairie Island 2 
Exxon/ANE' 1-4 X 14 Top Rod 
Exxon/ANF 14 X 14 Westinghouse 
Westinghause 14 X 14 QFA 
Westinghouse 14 X 14 St -d /ZCB 

OMAHA PUBLIC POWER DIS'1'MICT 

Fort C a l   how^ 
Combustion Engineering 14 X 14 Fort Calhoun 
E x x s n / A N F  14 X 14 For t -  Calhoun 

P A C I F I C  GAS & ELECTRIC CO. 

Diabls Canyon 1 
Westinghouse 1 7  X 17 Standa rd  

Diablo Canyon 2 
Westinghause 17 X 17 Standard 

Humbald% Bay 
Exxcln/AN F 6 X 6 Ilumboldt Bay 
G e n e r a l  Electric 6 X 6 GE-B, VERS. 2 
General  E lec t r ic  7 X 7 GE-11, VERS. 3 

PENNSYLVANIA POWER 6( L I G I l T  CQ- 

Susquehanna 1 
Exxon/AMF 8 X 8 JP-4,5 
General Electric 8 X 8 GE-6, VEWS. 2 

Susquehanna 2 
General Electric 8 X 8 G E - 6 ,  VEWS. 2 
Exxon/ANF 9 x 9 3P-4,5 

P H I L A D E L P H I A  ELECTRIC CO 

L i m e r i c k  1 
General Electric 8 x 8 GE-6,  VERS. 2 
General E l e c t r i c  8 X 8 GE-7, VERS. 2 

Limerick 2 
General Electric 8 X 8 GE-7, VERS. 2 

97 81 
7 6  0 
0 40 

241 0 

230  0 
104 44 

68 193 

68 125 

126 0 
176 0 
3 5 8  0 

0 4 8 8  
7 2 8  3 6  

3 2 4  4 4 0  
0 3 2 4  

92 0 
1'7 6 496  

0 0 New 
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Table C-1. (continued) 

UTILITY 
REACTOR ARRAY TOTAL TOTAL 
MANUFACTURER SIZE FUEL VERSION DISCHARGED IN CORE NOTE 

PHILADELPHIA ELECTRIC CO. (continued) 

Peach Bottom 2 
General Electric 7 X 7 GE-3, VERS. 2 
General Electric 8 X 8 GE-4, VERS. 2 
General Electric 8 X 8 GE-5, VERS. 2 
General Electric 8 X 8 GE-6, VERS. 2 
General Electric 8 X 8 GE-7, VERS. 2 

Peach Bottom 3 
General Electric 7 X 7 GE-3, VERS. 3 
General Electric 8 X 8 GE-4, VERS. 3 
General Electric 8 X 8 GE-5, VERS. 2 
General Electric 8 X 8 GE-6, VERS. 2 
General Electric 8 X 8 GE-7, VERS. 2 

PORTLAND GENERAL ELEC. 

Trojan 
Westinghouse 

POWER AUTH. OF STATE OF NY 

17 X 17 Standard 

Fitzpatrick 
General Electric 7 X 7 GE-2, VERS. 2 
General Electric 7 X 7 GE-3, VERS. 2 
General Electric 8 X 8 GE-4, VERS. 2 
General Electric 8 X 8 GE-5, VERS, 2 
General Electric 8 X 8 GE-6, VERS, 2 
General Electric 8 X 8 GE-7, VERS. 2 

Indian Point 3 
Westinghouse 
Westinghouse 

15 X 15 OFA 
15 X 15 Std/ZC 

PUBLIC SERV. ELEC. SI GAS CO. 

Hope Creek 
General Electric 8 X 8 GE-6, VERS. 2 
General Electric 8 X 8 GE-7, VERS. 2 

Salem 1 
Westinghouse 
Westinghouse 

17 X 17 OFA 
17 X 17 Standard 

764 0 
3 6 0  0 
2 6 0  0 
3 5 3  201 

1 291 

764 0 
187 0 
2 5 3  0 
4 8 4  2 8 4  

0 2 8 8  

436 

132 
428 
132 
134 
3 7 2  

0 

1 
367 

14 5 

0 
0 
0 
0 

3.7 6 
196 

75 
42 

0 9 2  
0 6-72 

2 0 
462  109 



Table C-1. (continued) 

UTILITY 
REACTOR ARRAY TOTAL TOTAL 

MANUFACTURER SIZE FUEL VERSION DISCHARGED I N  CORE NOTE 

P U B L I C  SERV. ELEC. & GAS eo. (continued) 

17 x 17 Standard 
PUBLIC SERVICE OF NEW HAMPSHIRE 

Seabrook 1 
Westinghouse 

Seabroak 2 
Westinghouse 

17 x 17 VanCnge 5 

17 X 17 Vantage 5 

PUERTO RHCO WATER RESOURCES AT! I 

BONUS 

ROCHESTER GAS & ELEC. CORP. 

G i.nna 
Exxsn/ANF 
Westinghouse 
W e s t  i.nghouse 

RURAL COOP POWER ASSOC, 

14 X 14 West-inghause 
1.4 x 14 OFA 
14 X 14 S$ld/ZCA 

Rancho Seco 
Rabcock & Wilcox 15 X 15 Mark R Z  
Babcock & Wilcax 15  X 15 Mark B 

SOUTH CAROLINA ELEC. & GAS CO. 

Sumlller 
Westinghause 
Westinghouse 

17 X 17 Standard 
1.7 X 17 Vantage  5 

224  193 

0 

0 

0 

0 New 

0 New 

0 R e p r o c  

181 12 
4 73 

364 0 

188 0 A s s u m e d  

0 5 6  
316 121 

176 89 
0 4 
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Table C-1. (continued) 

UTILITY 
REACTOR ARRAY TOTAL TOTAL 
MANUFACTURER SIZE FUEL VERSION DISCHARGED IN CORE NOTE 

SOUTHEW CALIFORNIA EDISON CO. 

San Onofre 1 
Westinghouse 

San Onofre 2 
Combustion Engineering 16 X 16 Qnofre 

San Onofre 3 
Combustion Engineering 16 X 16 Onofre 

TENNESSEE VALLEY AUTHORITY 

Bellefonte 1 
Babcock & Wilcox 17 X 17 Mark C 

Bellefonte 2 
Babcock & Wilcox 17 X 17 Mark C 

Browns Ferry 1 
General Electric 7 X 7 GE-2, VERS. 2 
General Electric 7 X 7 GE-3, VERS. 2 
General Electric 8 X 8 GE-4, VERS. 2 
General Electric 8 X 8 GE-5, VERS. 2 
General Electric 8 X 8 GE-6, VERS. 2 
General Electric 8 X 8 GE-7, VERS. 2 

Browns Ferry 2 
General Electric 7 X 7 GE-2 ,  VERS. 2 
General Electric 7 X 7 GE-3, VERS. 2 
General Electric 8 X 8 GE-4, VERS. 2 
General Electric 8 X 8 GE-5, VERS. 2 
General Electric 8 X 8 GE-4, VERS. 2 

Browns Ferry 3 
General Electric 8 X 8 GE-4, VERS. 3 
General Electric 8 X 8 GE-5, VERS. 2 
General Electric 8 X 8 GE-6, VERS. 2 
General Electric 8 X 8 GE-4, VERS. 2 

Sequoyah 1 
Westinghouse 

Sequoyah 2 
Westinghouse 

17 X 17 Standard 

17 X 17 Standard 

416 

268  

I60 

0 

0 

168 
596 
168 
156 
240 

0 

168 
596 
164 
196 

6 4  

7 6 4  
184 
56 
0 

2 1.2 

136 

157 

109 

129 

0 New 

0 N e w  

0 
0 
0 
0 

4 6 8  
2 9 6  

0 
0 
4 

3 6  
724 

0 
2 4  

7 3 2  
8 

12 1 

193 
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Table e-1. (continued) 

U T I  EITY 
REACTOR 

MANUFACTURER 
m y  TOTAL TOTAL 
SIZE FUEL VERSION DISCPiARGED IN CORE NOTE 

TENNESSEE VALLEY AUTHORITY (continued) 

Watts Bar 1 
we st- i nghou s e 17 x 1.7 Vantage 5 0 N e w  0 

0 0 N e w  
Watts Bar 2 
West inghouse 17 X 27 Vantage 5 

TEXAS UTILITIES GENERATION CO. 

Comanche Peak 1 
WeStinghOUSe 17 X 17 Vantage 5 0 New 0 

0 0 N e w  
Comanche Peak 2 
Westinghouse 17 X 17 Vantage 5 

TOLEDO EDISON CQ. 

D a v i s - B e s s e  
Babcock: 6 Wilcox 15 x 15 Mark B 204  1 7 7  

UNION ELECTRIC" CQ. 

Callaway 
Westinghause 
Westinghouse 

13 x 1'7 QFA 
17 X 17 Standard 

0 81 
180 13 

VERMONT YANKEE NUCT.JL7A.R POWER 

Vermont Yankee 
General Electric 7 x '7 GE-2, VERS. 2 
General Electric 7 X 7 GE-3, VERS. 2 
General Electric 8 X 8 (252-4, VERS. 2 
G e II e ra 1 E P @et I- i c 8 X 8 GE-6, VERS. 2 

378 
4 0  

608 
4 3 2  

0 
0 
0 
0 

VIRGINIA ELECTRIC ti POWER co. 

3 6 3  91 17  X 17 Standard 

North Anna 2 
West inghsuse 17 X 27 Standard 3 0 6  9 3  

Surry  1 
Westinghouse 
West"inyhouse 

15 x 15 sta/zc, Var. 
17 X 17 Vantage 5 

514 157 Added 
2 0 
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Table C-I.. (continued) 

UTILITY 
REACTOR ARRAY TOTAL TOTAL 
MANUFACTURER SIZE FUEL VERSION DISCHARGED I F 3  CORE NOTE 

VIRGINIA ELECTRIC & POWER CO. (continued) 

Surry 2 
Westinghouse 
Westinghouse 

15 X 15 S t d / Z C ,  Var. 
17 X 17 Vantage 5 

WASHINGTON PUBLIC POWER SUPPLY 

Washington Nuclear 1 
Babcock & Wilcox 17 X 17 Mark C 

Washington Nuclear 2 
Exxon/ AN F 8 X 8 JP-4,5 
General Electric 8 X 8 GE-6, VERS. 2 

Washington Nuclear 3 
Combustion Engineering 16 X 16 System 80 

WISCONSIN ELECTRIC POWER CO. 

Point Beach 1 
Westinghouse 
Westinghouse 

Point Beach 2 
Westinghouse 
Westinghouse 

14 X 14 OFA 
14 X 14 Std/ZCB 

14 X 14 OFA 
14 X 14 Std/ZCB 

WISCONSIN PUBLIC SERVICE CORP. 

Kewaunee 
Exxon/ANF 
Westinghouse 

YANKEE ATOMIC ELECTRIC CO. 

Yankee-Row@ 
Exxon/ANF 
United Nuclear 
Westinghouse 

14 X 14 Westinghouse 
14 X 14 S t d / Z C A  

15 X 16 Westinghouse 
15 X 16 Yankee Rowe 
17 X 18 

407 15.7 Added 
2 0 

0 0 New 

0 128 
276 488 

0 0 New 

0 56 
472 2 6  

16 80 
415 17 

2 0 3  
241 

2 2 8  
7 3  
7 6  

81 
0 

0 
0 Added 
(3 Assumed 





Appendix D 

ASSEMBLY TYPES BY UTILITY AND REACTOR - 
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Table D-l. Listing of reactors by utility and the assembly t y p e s  
with metric ton quantities used at each as of Dec. 31.. 1.987 ( E I A )  

UTILITY 
REACTOR ARRAY TOTAL TOTAL 
MANUFACTURER SIZE FUEL VERSION DISCHARGED IN CORE NOTE 

ALABAMA POWER CO. 

Farley 1 
Westinghouse 
Westinghouse 

Farley 2 
Westinghouse 

ARIZONA PUBLIC SERVICE CO. 

17 X 17 OFA 
17 X 17 Standard 

17 X 17 Standard 

Palo Verde 1 
Combustion Engineering 16 X 16 System 80 

Palo Verde 2 
Combustion Engineering 16 X 16 System 80 

Palo Verde 3 
Combustion Engineering 16 X 16 System 80 

ARKANSAS POWER & L I G H T  

Arkansas 1 
Babcock &I Wilcox 15 X 15 Mark B 

Arkansas 2 
Combustion Engineering 16 X 16 Onofre 

BALTIMORE G&E 

Calvert C l i f f s  1 
Combustion Engineering 14 X 14 Standard 

Calvert Cliffs 2 
Combustion Engineering 14 X 14 Standard 

BOSTON EDISON CO. 

Pilgrim 
General Electric 
General Electric 
General Electric 
General Electric 

0.85 0.00 
187.51 64.30 

146.94 43.27  

33.84 65.31 

0.00 73.84 

0 . 0 0  N e w  0 . 0 0  

207.54 8 2 . 0 0  

120.80 73.61 

237.63 84.31 

199.19 50.23 

7 X 7 GE-2, VERS. 1 111.90 0 . 0 0  
8 X 8 GE-4, VERS. 1 106.73 0 . 0 0  
8 X 8 GE-6, VERS. 1 28.34 63-06 
8 X 8 GE-7, VERS. 1 0 . 0 0  5.71 



UTILITY 
REACTOR ARRAY TOTAL TOTAL 

MANUFACTURER SIZE FUEL VERSION DTSCHARGEG TN CORE NOTE 

CAROLINA POWER & LIGHT' @O. 

Brunswj  ck 1 
General Electric 8 X 8 GE-4, VERS. 3 104.45 0.00 
General E lec t r ic  8 X 8 GE-5, VEWS. 2 24.89 7 0 . 5 0  
General E l e c t r i c  8 X 8 GE-6, VERS. 2 3 2 . 2 5  0 . 0 0  

Mrunswick 2 
6 ene r a a E 1 ect r- i c 7 x -9 GE-3, VEWS. 2 79.41 0.00 
~eneraP E l e c t r i c  8 X 8 GE-4, VERS. 3 26.14 0 . 0 0  

General EPeetric 8 X 8 GE-6, VERS. 2 2 7 . 0 8  0 . 0 0  
General Electric 8 x 8 GE-5, VEWS. 2 8.78 75.53 

Genera 1 E B ect r i c 8 x 8 (;E-7, VEWS. 2 0 . 0 0  2 7 . 4 3  

Robinson 2 
Exxon/ANE' 
West inghouse 
W e S t i l l g h O U S e  
West h y h o u s e  

17 X 17  Standard 0 . 0 0  ' 7 3 . 0 1  

CLEVELAND ELECTRIC IELUM. CO. 

15 x 15 Westinghouse 132.80 45.53 
15 x 15 S t d / Z C  63.82 0.00 
15 x 15 S t d / Z C  131.75 0.00 
15 x 15 S t d J Z C  5.91 0.00 

Perry 1 
G e n e  ::a 1. E P ect r i. e= 8 X 8 GE-7, VERS. 2 

P e r r y  2 
General E l e c t r i c - ,  8 X 8 GE--9, VERS. 2 

COMMONWEALTH ETIISON CO. 

Bra idwood 1. 
Westinghouse 

Braidwood 2 
Westinghause 

Byron 1 
West: .i nghous e 

1.7 X 17 QFA 

17 X 17 Vantage 5 

17 X 17 QFA 

17 x 17  O F h  

0 . 0 0  0 .  0 0  N e w  

0 . 0 0  0 . 0 0  N e w  

0 . 0 0  8 2 . 7 6  

0 . 0 0  N e w  0 . 0 0  

37.31 43.67 

0 . 0 0  8 2 . 3 2  



UTILITY 
REACTOR 
MANUFACTURER 

COMMONWEALTH E D I S O N  CO. 

Dresden 1 
Exxon/ANF 
General Electric 
United Nuclear 
General Electric 

Dresden 2 
General Electric 
General Electric 
General Electric 

Dresden 3 
General Electric 
General Electric 
General Electric 

LaSalle 1 
General  Electric 

LaSalle 2 . 
General Electric 
General Electric 

Quad Cities 1 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 

Quad Cities 2 
General Electric 
General Electric 

Zion 1 
Westinghouse 

Westinghouse 
Zion 2 
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Table D-1 (cantinued) 

ARRAY TOTAL, TOTAL 
S I Z E  FUEL VERSION DISCHARGE 

(continued) 

6 X 6 Gen. Electric 6,263 0 . 0 0  
6 X 6 GE-1, VERS. 1 34.21 0 . 0 0  

8 X 8 UNKNOWN 0.10 0 * 0 0  rTnkllswn 
6 X 6 Dresden-1 4 5 - 6 2  0 . 0 0  Added 

7 X 7 GE-2, VERS. 1 2134.08 0,00 
7 X 7 GE-3, VERS. 1 6 . 0 0  0.00 
8 X 8 GE-4, VERS. 1 5 2 . 3 2  0 . 0 0  

7 X 7 GE-2, VERS. 1 140.22 0.00 
7 X 7 GE-3, VERS. I 9.78 0 . 0 0  
8 X 8 GE-4, VERS. P 61.02  n , o a  

8 X 8 UNKNOWN 182.76 8 . 0 0  Unknown 

8 X 8 UNKNOWN 98 m 66 0 0 0  Unknown 
8 X 8 GE-5, VERS. 2 40.96 O , O Q  

7 X 7 GE-2, VERS. 1 133.99 0 . 0 0  
7 X 7 GE-3, VERS. 1 4.13 0 * 0 8  

8 X 8 GE-4, WERS- 1 68.51 0.74 
8 X 8 GE-5, WERS. 1 3 3 . 9 9  8 . 0 0  

7 x 7 UNKNOWN 0.93 0 . 0 0  Unknown 
7 X 7 UNKNOWN 0.17 0 . 0 0  Unknown 

7 X 7 GE-2, VERS, 1 140 e 06 0 - 0 0  
8 X 8 GE-4, VERS. 1 90.60 0 . 0 0  

15 X 15 Std/ZC (??? )  574.99  0 00  Unknown 

15 X 15 OFA 3 6 . 5 6  8 . 0 0  



86 

Table Q-1. (continued) 

UTILT’I’Y 
TOTAL TOTAL REACTOR ARRAY 

MANUFACTURER S I Z E  FUEL VERSION DISCHARGED I N  CORE NOTE 

CONNECTICUT YANKEE ATOMIC POWER 

CONSOLIDATED EDISON CO. NY 

Indian Point 1 
Westinghause 13 X 14 

Tndian Point 2 
Westinghouse 1.5 x 15 Std)/Z@, Var. 
Westinghouse 15 X 15 Std/Z@ 

CONSUMERS POWER CO . 
B i g  Mock Point 
General Electric 7 x 7 ESRP 
General Electric 8 x 8 BRP 
EXXQIl/ AN )? 9 x 9 BRP 
General Electric 9 x 9 BWP 
Exxon/ANF 11 X 11 Gen. Electric 
General Electric 11 x 11 BRP 
Nuclear Fuel Services 11 X 11 Gen. Electric 

Palisades 
Combustion E n g i n e e r i n g  E 5  X 15 Palisades 
Exxon/ANF 15 X 15 Comk9. Emg. 

DWXRUIAND POWER COOP 

LaCrosse 
A l L i s  Chalmers 
Exxon/ANF 

DE’ICRIOT EDISON @O. 

Enrico F e r m i  2 
General Electric 

DUKE POWER CO. 

Catawba 1 
Westinghouse 

10 x 10 
10 X 10 AC 

384.06 41.41 

3 0 . 5 8  

177.32 
63.51 

0.53 
0.22 
0.53. 

19.62 
16.33 
0.75 
0 . 2 7  

112.60 
106.31 

0 . 0 0  

0 . 0 0  Added 
5 7 . 4 2  

0.00 Assumed 
0.00 Assumed 
0.00 
0.00 A s s u m e d  
8.38 
0.00 Assumed 
0.00 Added 

0 . 0 0  
8 0 . 0 2  

28.74 0.00 
0.00 19.34 

8 x 8 GE-6, VERS. 2 0 . 0 0  140.14 

17 x 17 OFA 55.95 5 3 . 0 7  
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Table D-1. (continued) 

UTILITY 
REACTOR 
MANUFACTURER 

ARRAY TOTAL TOTAL 
SIZE FUEL VERSION DISCHARGED IN CORE NOTE 

DUKE POWER CO. (continued) 

Catawba 2 
Westinghouse 17 X 17 OFA 82.02 0.00 

McGuire 1 
Westinghouse 
Westinghouse 

17 X 17 OFA 
17 X 17 Standard 

26.73 51.38 
88.67 0.00 

McGuire 2 
Westinghouse 
Westinghouse 

17 X 17 OFA 
17 X 17 Standard 

1.27 49.61 
83.26 5.55 

Oconee 1 
Babcock & Wilcox 15 X 15 Mark B 287.15 54.20 

Oconee 2 
Babcock & Wilcox 
Babcock & Wilcox 

Ocanee 3 
Babcock & Wilcox 

15 X 15 Mark B 
17 X 17 Mark C 

239.37 8 2 . 0 5  
1.83 0.00 

15 X 15 Mark E3 250.06 22.73 

DUQUESNE LIGHT CO. 

Beaver Valley 1 
Westinghouse 
Westinghouse 

17 X 17 OFA 
17 X 17 Standard 

0.84 0.00 
162.75 46.71 

Beaver Valley 2 
Westinghouse 17 X 17 Vantage 5 0.00 0.00 New 

Shippingport LWR 
0 . 0 0  0 . 0 0  Reproc 

FLORIDA POWER & LIGHT 

St. Lucie 1 
Combustion Engineering 14 X 14 Standard 
Exxon/ANF 14 X 14 Comb. Eng. 

Combustion Engineering 16 X 16 Lucie 2 
St. Lucie 2 

189.56 0.00 
10.84 8.84  

90.37 6.38 
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Table D-1. (continued) 

ARRAY TOTAL ' r O m L  
S I Z E  FUEL VERSION DISCHARGED IN CORE NOTE 

FLORIDA POWER & L I G H T  

Turkey Point 3 
Westinghouse 
Westinghouse 

7.35 -7.35 
123.93 2.29 

15 X 15 OFA 
15 X 15 S t d / Z C  

Turkey Point 4 
Westinghouse 
WeStin$hOUSe 

0 . 0 0  44.16 
202.97 27.92 

Crystal River 3 
Eabcsek & Wilcox 15 X 15 Mark B 183.48 47.27 

GPU NUCLEAR 

Oyster Creek 
Exxon/ANF 
General Electric 
General Electric 
E;Xxon/ANP 
General Electric 
General Electric 

47.41 
109.27 

30.25 
72-80 

0.00 
0.00 

0 . 0 0  
0 . 0 0  
0 . 0 0  

3 5 - 0 0  
31.33 
32.79 

7 X 7 Gen. Electric 
7 X 7 GE-1, VERS. 4 
7 x 7 GE-2, VERS. 7. 
8 X 8 JP-3 
8 X 8 GE-6, VERS. 1 
8 X 8 GE-7, VEIIS. Z 

Three Mile Island 1 
Rabeoek Dr Failcox 15 X 15 Mask B 131.75 

0 . 0 0  

82.20 

Three Mile Island 2 
cock & wi lcox  15 x 15 Mark 13 0 . 0 0  F a i l e d  

GEORGIA POWER COMPANY 

Hatch 1 
General Electric 
Genera 1 E P e c t r i c 
General Electric 
General Electric 
General Electric 

7 X 7 G E - 3 ,  VERS. 2 
8 X 8 GE-4, VERS. 2 
8 X 8 GE-5,  VERS. 2 
8 X 8 GE-6, VERS. 2 
8 X 8 GE-7, VERS. 2 

1 0 4 . 9 5  
16.93 
70.26 
5 2 . 5 5  
9.71 

0.00 
0.00 
0.00 
7.32 

61.73 

Hatch 2 
General Electric 
General Electric 
General Electric 

8 X 8 GE-5, VEWS. 2 
8 X 8 GE-6, VERS. 2 
8 X 8 GE-7, VERS. 2 

93.38  
36.43 
1.4'7 

11.72 
26.36 
65.03 



UTILITY 
REACTOR 
MANUFACTURER 

GEORGIA POWER COMPANY 

Vogtle 1 
Westinghouse 

Vogtle 2 
Westinghouse 

GULF STATES UTILITIES 

River Bend 1 
General Electric 
General Electric 
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Table D-1. (continued) 

ARRAY 
S I Z E  FUEL VERSION 

(continued) 

1 7  X 17 Vantage 5 

1 7  X 17  Vantage 5 

8 X 8 GE-6, VERS. 
8 X 8 GE-7, VERS. 

HOUSTON LIGHTING & POWER 

South Texas 1 
Westinghouse 17 X 1 7  X L R  

South Texas 2 
Westinghouse 1 7  X 1 7  XLlR 

ILLINOIS POWER COMPANY 

Clinton 
General Electric 8 X 8 GE-7, 

INDIANA AND MICHIGAN ELECTRIC 

Cook 1 
Exxon/ANF 
Westinghouse 
Westinghouse 

Cook 2 
Exxon/ANF 
Westinghouse 

VERS . 

15 X 15 Westinghouse 
15 X 15 OFA 
15 X 15 Std/ZC 

IOWA ELEC. LIGHT b POWER CO. 

17  X 1 7  Westinghouse 
17 X 1 7  Standard 

TOTAL TOTAL 
DISCHARGED IN CORE NOTE 

0 . 0 0  

0.00 

2 30.49 
2 0 . 0 0  

0 . 0 0  New 

0 . 0 0  New 

7 7 . 7 2  
7 . 3 9  

0 . 0 0  0 0 0  New 

0 . 0 0  N e w  0 . 0 0  

2 0 . 0 0  8 - 0 0  New 

165 .04  0 . 0 0  
21 .65  51.96 
87 .48  0 . 0 0  

2 4 . 1 1  77 .23  
167 .14  0.46; 

Duane Arnold 
General Electric 7 X 7 GE-3, VERS. 2 69 .. 84 
General Electric 8 X 8 GE-4, VERS. 2 5 0 . 1 1  
General Electric 8 X 8 GE-5, VERS. 2 32.90 
General Electric 8 X 8 GE-7, VERS. 2 0 .00  

0 . 0 0  
0 . 8 1  

2 1 . 9 4  
21 .20  
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0 ab le D-1. (continued) 

A R M Y  TOTAL TOTAL 
SIZE F[JEZ VERSION DISCHARGED I N  CORE NOTE 

KANSAS GAS & ELECTRIC CO, 

Wolf C r e e k  
Westinghouse 17 X 17 Standard 

LONG ISLAND L I G H T I N G  CO. 

s 11 0 re ham 
General Electric 8 X 8 GE-6,  VERS. 2 

LOIJILSAPJA POWER & L I G I I T  

Waterford 3 
Combustion Engineering 1 6  X 1 G  Onofre 

MAINE YANKEE ATOMIC POWER CO. 

Maine Yankee 
Combustion Engineering 14 X 14 Standard 
Exxcsn/ANF 14 X 14 Comb. Eng, 

MISSISSIPPI POWER & L I G H T  CO. 

Grand Gulf 1 
Exxon/AMF 8 x 8  
General El.ectric 8 x 8  

G r a n d  Gu1.f  2 
Genera 1 E 1 e c t E- i c 8 x 8  

NEBRASKA PITRLIC POWER DISTRICT 

Cooper S t a t i o n  
General Electric 7 x 7  
G e n e r a l  Electric 7 x 7  
G e n e r a l  Electric 8 x 8  
General Electric 8 x 8  
General Electric 8 x 8  
General Electric 8 x 8  

NIAGAP? MOHAWK POWER C O W .  

N i n e  Mile Point 1 
General Electric 7 x 7  
General Electric 7 x 7  
G e n e r a l  Electric 8 x 8  

J'P-4 5 
G E - 6 ,  VERS. 2 

GE-7, VERS. 2 

@E-2,  VERS. 2 
@E-3,  VERS. 3 
CE-4, VERS. 2 
GE-4, VERS. 3 
GE-5, VERS. 2 
GE-6, VERS. 2 

GE-2, VERS. 1 
GE-3, VERS. Z 
GE-4, VERS. 1. 

47.98 65.30 

0.00 102.41 

38.58 89.38  

1 9 0 . 0 8  
1 3 3  * 09 

0.00 
101.46 

0 . 0 0  

25-10 
79.84 
13 * 24 
25.41 
34.34 
31.44 

115.63 
26.42 
80.96  

0 . 3 5  
3 . 0 4  

46.68 
45.48 

0 . 0 0  N e w  

0.00  
0 .00  
0 . 0 0  
0 .00  
0 . 0 0  

7 2 .  5'7 

0 . 0 0  
0 . 0 0  
2 . 9 4  
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Table D-1. (continued) 

UTILITY 
REACTOR ARRAY TOTAL TOTAL 
MANUFACTURER SIZE FUEL VERSION DISCHARGED IN CORE NOTE 

NIAGARA MOHAWK POWER CORP, (continued) 

Nine Mile Point 1 (continued) 
General Electric 8 X 8 GE-5, VERS. 1 32.45 0.00 
General Electric 8 X 8 GE-6, VERS. 1 14.82 55.74 

Nine Mile Point 2 
General Electric 8 X 8 GE-7, VERS. 2 0.Q0 0 . 0 0  New 

NORTHEAST UTILITIES SERVICE CO. 

Millstone 1 
General Electric 7 X 7 GE-1, VERS. 4 113.38  0 . 0 0  
General Electric 7 X 7 GE-2, VERS. 1 1 5 . 9 3  0 . 0 0  
General Electric 7 X 7 GE-3, VERS. 1 28 .88  0 . 0 0  
General Electric 8 X 8 GE-4, VERS. 1 72 .23  0 . 0 0  

General Electric 8 X 8 GE-6, VERS. 1 31.82 0 . 0 0  
General Electric 8 X 8 GE-5, VERS. 1 5 8 . 1 1  68.36 

General Electric 8 X 8 GE-7, VERS. 1 2 .85  0.00 

Millstone 2 
Combustion Engineering 14 X 1 4  Standard 1 3 8 . 9 1  0 . 0 0  
Westinghouse 14 X 14 Madel C 88 .99  60 .83  

Millstone 3 
Westinghouse 

NORTHERN STATES POWER CO. 

Monticello 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 

17 X 17 Standard 38.78 50.32 

7 X 7 GE-2, VERS. 1 93.67  0.00 
8 X 8 GE-4, VERS. 1 5 0 . 0 8  1.47 
8 X 8 GE-5, VERS. 1 47 e 8 0  3 . 6 8  
8 X 8 GE-6, VERS. 1 88.80 2 5 , 6 0  

0 . 0 0  3 2 . 6 1  8 X 8 GE-7, VERS. 1 
8 X 8 GE-8, VERS. 1 0 . 0 0  85.72 

Pathfinder 
0 . 0 0  0 . 0 0  Reproc 

Prairie Island 1 
Exxon/ANF 
Exxon/ANF 
Westinghouse 

14 X 1 4  Top Rod 
14 X 14 Westinghouse 
14 X 14 Std/ZCB 

40.13 1 3 . 5 3  
30 .33  14 .39  
95 .87  0 . 0 0  
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'I'able B-a. (cont inued)  

UTILITY 
REACTOR ARRAY TOTAL TOTAL 

MANUFACTURER S I Z E  FUEL VERSION DISCHARGED IN CORE N o m  

NORTHERN STATES POWER CO. (csntinued) 

P r a i r i e  Island 2 
ExxsnjANF 14 X 14 Top Rod 35.37 28.39 
ExxonjAMF 14 X 14 Westhghouse 28.79 0.00 
W e S t i l l g h Q U S E !  14 X 14 OFA 0.00 14.20 
WEStingbouse 14 x 14 S t d / Z C B  96.75 0.00 

OMAHA P U B L I C  POWER D I S T R I C T  

F o r t  Ca lhsuns  
Combustion E n g i n e e r i n g  14 X 14 Port Cabhoun 106.02 0.00 
ExxonjANF '1.4 X 14 Fort. Caihoui-1 37.0'7 15.37 

P A C I F I C  GAS & ELECTKIC CO. 

D i a l b l o  Canyon 1. 
Westinghouse 17 X 17 Stnnda rd  31.35 89.18 

Diablo canyon 2 
Westinghause 17 X 17 St-irndard 31.29 57.48 

Humbsldt Bay 
ExxonjANF 6 X 6 Mumboldt Bay 8.79 0.00 
General Electric 6 X 6 GE-1, VERS. 2 13.44 0 . 0 0  
General E l e c t r i c  7 X 7 GE--1, VERS. 3 28.03 0.00 

PENNSYLVANIA POWER & L I G H T  CO. 

Susquehanna 1 
ExxonjANF 8 X 8 J P - 4 , 5  0.00 86.00 
General E Z e c t r i c  8 X 8 G E - 6 ,  VERS. 2 133.59 6.61 

Susquehanna 2 
G e r a e r a l  Electric 8 X 8 GE-6,  VERS. 2 59.51 8 0 . 6 2  
ExxonjANF 9 X 9 JF-4,s 0.00 56.23 

Liinerick 1 
Genera l  E l e c t r i c  8 x 8 GE-6, VERS. 2 17.09 0.00 
General E l e c t r i c  8 X 8 GE-'7, VEWS. 2 32.59  91.76 

Limerick 2 
General E l e c t r i c  8 X 8 GE-7, VERS. 2 0.00 0.00 N e w  
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Table D-1. (continued) 

UTILITY 
REACTOR ARRAY TOTAL TOTAL 
MANUFACTURER SIZE FUEL VERSION DISCHARGED IN CORE NOTE 

PHILADELPHIA ELECTRIC! CO, (continued) 

Peach Bottom 2 
General Electric 7 X 7 GE-3, VERS. 2 144.57 0.00 
General Electric 8 X 8 GE-4, VERS. 2 66.25 0.00 
General. Electric 8 X 8 GE-5, VERS. 2 47.46 0 . 0 0  
General Electric 8 X 8 GE-6, VERS. 2 64.12 36.71 
General Electric 8 X 8 GE-7, VERS. 2 0.18 53.23 

Peach Bottom 3 
General Electric 7 X 7 GE-3, VERS. 3 145.03 0 . 0 0  
General Electric 8 X 8 GE-4, VERS. 3 34.91 0 . 0 0  
General Electric 8 X 8 GE-5, VERS. 2 46.30 0 . 0 0  
General Electric 8 X 8 GE-6, VERS. 2 88.119 51.90 
General Electric 8 X 8 GE-7, VERS. 2 0 . 0 0  52.96 

PORTLAND GENERAL ELEC. 

Trojan 
Westinghouse 17 X 117 Standard 200.30 66.85 

POWER AUTH. OF STATE OF NY 

Fitzpatrick 
General Electric 7 X 7 GE-2, VERS. 2 2 5 . 8 3  0 . 0 0  
General Electric 7 X 7 GE-3, VERS. 2 80.24 0.00 

General Electric 8 X 8 GE-5, VERS. 2 24.84 0.00 
General Electric 8 X 8 GE-4, VERS. 2 24.35 0 . 0 0  

General Electric 8 X 8 GE-6, VERS. 2 6 8 - 0 2  32.10 
General Electric 8 X 8 GE-7, VERS. 2 0 . 0 0  36.16 

Indian Point 3 
Westinghouse 
Westinghouse 

15 X 15 OFA 
15 X 15 Std/ZC 

0.46 3 4 - 7 0  
167.64 19.15 

PUBLIC SERV. ELEC. & GAS CO. 

Hope Creek 
General Electric 8 X 8 GE-6, VERS. 2 0.B3iO 17.05 
General. Electric 8 X 8 GE-7, VERS. 2 0.00 124.21 

Salem 1 
Westinghouse 
Westinghouse 

17 X 17 OFA 0.84 0 . 0 0  
17 X 17 Standard 212.24 50.55 
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Table B-1, (eantinued) 

UTILITY 
REACTOR A R M Y  TOTAL TOT’AL 
MANUFACTURER S I Z E  FUEL VERSIQN DISCHARGED IN CORE NOTE 

PUBLIC SERV. ELEC. & GAS co, (continued) 

Salem 2 
Westinghouse 17 x 17 Standard 

PUBLIC SERVICE O F  NEW HAMPSHIRE 

Seabrook 1 
Westinghouse 

Seabrook 2 
Westinghouse 

17 x 17 Vantage 5 

1.7 X 17 Vantage 5 

102.82 89.18 

0 .00  0.00 New 

0 .00  0 .00  New 

PUERTO RICO WATER RESOURCES AU. 

BONUS 
0 . 0 0  0 . 0 0  Repuoc 

ROCIPES‘I’ER GAS ti ELEC. CORP. 

Gi.nna 
Exxon/ANF 
Westinghouse 
Westinghouse 

RURAL COOP POWER ASSOC. 

14 X 14 Westinghouse 
14 X 14 QFA 
14 X 14 S t d p Z C A  

Elk R i v e r  
Allis Chalmers 5 X 5 E l k  R i v e r  

SACMMENTO MUNICIPAL UTIL.  D I S ,  

Ral-ncho Seca 
Rabcock & Wilcox 15 X 15 Mark BZ 
Uabcsock & Wilcox 15 X 15 Mark B 

SOUTH CAROLINA ELEC. & GAS CO. 

Summer 
Westinghouse 17 X 1 7  Standard 
Westinghause 17 X 17 Vantage 5 

67.59 4.29 
1 . 4 0  25 .79  

1.42. 59 0 .00  

5 . 0 4  0 .I 00  Assumed 

0.00 25.90 
146.35 56.14 

80 .79  4 1 . 0 0  
0.00 1 . 9 0  
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Table D-1. (continued) 

UTILITY 
REACTOR 
MANUFACTURER 

ARRAY TOTAL TOTAL 
SIZE FUEL VERSION DISCHARGED IN CORE NOTE 

- SOUTHERN CALIFORNIA E D I S O N  COS 

San Onofre 1 
Westinghouse 14 X 14 Std/SC 

San Onofre 2 
Combustion Engineering 16 X 16 Onofre 

San Onofre 3 
Combustion Engineering 16 X 16 Onafre 

TENNESSEE VALLEY AUTHORITY 

Bellefonte 1 
Babcock & Wi lcox 17 X 17 Mark C 

Bellefonte 2 
Babcock & Wilcox 17 X 17 Mark C 

Browns Ferry 1 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 

Browns Ferry 2 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 

Browns Ferry 3 
General Electric 
General Electric 
General Electric 
General Electric 

Sequoyah 1 
Westinghouse 

Seguoyah 2 
Westinghouse 

7 X 7 GE-2, VERS. 2 
7 X 7 GE-3, VERS. 2 
8 X 8 GE-4, VERS. 2 
8 X 8 GE-5, VERS. 2 
8 X 8 GE-6, VERS. 2 
8 X 8 GE-7, VERS. 2 

7 X 7 GE-2, VERS. 2 
7 X 7 GE-3, VERS. 2 
8 X 8 GE-4, VERS. 2 
8 X 8 GE-5, VERS. 2 
8 X 8 GE-6, VERS. 2 

8 X 8 GE-4, VERS. 3 
8 X 8 GE-5, VERS. 2 
8 X 8 GE-6, VERS. 2 
8 X 8 GE-4, VERS. 2 

17 X 17 Standard 

17 X 17 Standard 

152.18 58 .13  

111.47 4 5 . 6 6  

65.66 54.61 

0.00 0 100 New 

0 .00  N e w  0 .00  

3 2  e 8 8  0 . 0 0  
111.83 0.00 

3 0 . 8 9  0 . 0 0  
28 .59  0 .00  
43 .77  85 .62  

0.00 5 4 . 1 6  

32.86 0 .00  
111.54 0 * 0 0  

30.18 0.74 
35 .72  6.56  
11.70 132.41 

1 4 2 . 7 6  0 . 0 0  
3 3 . 7 0  4.40 
10.23 1 3 4 . 0 6  

e Q Q  1 . 4 8  

97-30 55 .87  

62.41 8 8 . 8 2  
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Table B-1. (continued) 

UTILITY 
REACTOR ARRAY TOTAL TOTAL 
MAMWFACTURER SIZE FUEL VERSION DISCHARGED IN CORE NOTE 

TENNESSEE VALLEY AUTHORPTY (continued) 

Watts Bas 1 
Westinghause 

Watts Bar 2 
Westinghouse 

17 X 17 Vantage 5 

17 X 17 Vantage 5 

TEXAS UTILITIES GENERATION CO. 

Comanche Peak I 
Westinghause 

Comanche Peak 2 
Westinghouse 

TOLEDO EDISON CQ. 

17 X 17 Vantage 5 

17 X 17 V a n t a g e  5 

Davis-Besse 
~abcock  & Wilcax 15 X 15 Mark B 

UNION ELECTRIC CQ. 

C a l  laway 
Westinghouse 
Westinghouse 

17 x 17 OFA 
17 X 17 Staridanrd 

0 . 0 0  0 . 0 0  N e w  

0 . 0 0  0 . 0 0  N e w  

0 . 0 0  0 .  0 0  N e w  

0 . 0 8  0 . 0 0  New 

96 .23  82 .93  

0.00 35.88 
82 e 99 6 . 0 0  

VERMONT YANKEE NUCLEAR POWER 

V e r m o n t  Yankee 
General Electric 7 X 7 GE-2, VERS,  2 72.80 0 . 0 0  
General. Electric 7 X 7 GE-3, VEXS. 2 7.53 0.00 

General Electric 8 X 8 GE-6, VERS. 2 79.05 0 . 0 0  
0 . 0 0  General Electric 8 X 8 GE-4, VERS. 2 111.67 

VIRGINIA ELECTRIC! XC POWER CO. 

North Anna 1 
Westinghouse 

N o r t h  Anna 2 
Westinghouse 

S u r r y  1 
W e s  tinghouse 
Westinghouse 

17 X 19 Standard 169.64 41.99 

17 X 17 Standard 140.83 43.00 

15 x 15 S t d / Z C ,  V a r .  233.51 72.18 Added 
17 X 17 Vantage 5 0.91 0.00 
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Table D-1. (continued) 

UTILITY 
REACTOR 
MANUFACTURER 

ARRAY TOTAL TOTAL 
SIZE FUEL VERSION DISCHARGED IN CORE NOTE 

VIRGINIA ELECTRIC & POWER CO. (continued) 

Surry 2 
Westinghouse 
Westinghouse 

15 X 15 Std/ZC, Var. 
17 X 17 Vantage 5 

WASHINGTON PUBLIC POWER SUPPLY 

Washington Nuclear 1 
Babcock & Wilcox 17 X 17 Nark C 

Washington Nuclear 2 
Exxon/ANF 8 X 8 J?-4,5 
General Electric 8 X 8 GE-6, VERS. 2 

Washington Nuclear 3 
Combustion Engineering 16 X 16 System 80 

WISCONSIN ELECTRIC POWER CO, 

Point Beach 1 
Westinghouse 
Westinghouse 

Point Beach 2 
West inghouse 
Westinghouse 

14 X 14 OFA 
14 X 14 Std/ZCB 

14 X 14 OFA 
14 X 14 Std/ZCB 

WISCONSIN PUBLIC SERVICE COR?. 

Kewaunee 
Exxon/ANF 
Westinghouse 

YANKEE ATOMIC ELECTRIC CO. 

14 X 14 Westinghouse 
14 X 14 Std /ZCA 

Yankee-Rowe 
Exxon/ANF 15 X 16 Westinghouse 
United Nuclear 15 X 16 Yankee Rowe 
Westinghouse 17 X 18 

184.98 72.11 Added 
0.92 0.00 

0.00 0 . 0 0  New 

0 . 0 0  2 2 . 5 6  
50 .66  8 9 . 4 1  

0 . 0 0  0 . 0 0  New 

0.00 20.09 
187.90 10.4’7 

5 . 8 7  2 8 . 7 0  
165.68 6 .83  

76.80 30.73  
9 5 . 6 9  0.00 

5 3 . 2 4  0.00 
17.42 0 .00  Added 
2 0 . 7 8  0 . 0 0  Assumed 
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Table E-1. Assembly types and the reactors at which they are used 
incore fuel information as of Dec. 31, 1987 (EIR) 

.-_._I_ 
METRIC 

QUANTITY TONS 
- 

REACTOR 

ASSEMBLY CLASS: BIG ROCK POINT - 
ASSEMBLY TYPE: Exxon 11x11 Gen. Electric 
Big Rock Point 64 8 . 3 8  

ASSEMBLY CLASS: FORT CALHOUN 

ASSEMBLY TYPE: Exxon 14x14 Fort Calhoun 
Fort Calhoun 44 15.37 

ASSEMBLY CLASS: HADDAM NECK 

ASSEMBLY TYPE: B&W 15x15 St. Steel 
Haddam Neck 101 41.41 

ASSEMBLY CIASS: PALISADES 

ASSEMBLY TYPE: Exxon 15x15 Comb. Eng. 
Palisades 204 80.02 

ASSEMBLY CLASS: ST. LUCIE 2 

ASSEMBLY TYPE: CE 16x16 Lucie 2 
St. Lucie 2 17 6 . 3 8  

ASSEMBLY CLASS: SAN UNOFRE 1 

ASSEMBLY TYPE: WE 14x14 Std/SC 
San Onofre  1 

ASSEMBLY CLASS: SOUTH TEXAS 1&2 

ASSEMBLY TYPE: WE 17x17 XLR 
South Texas 1 
South Texas 2 

157 58. 13 

0 0.00 New 
0 0.00 New 

ASSEMBLY CLASS: GE BWR/2,3 

ASSEMBLY TYPE: Exxon 8x8 JP-3 
Oyster Creek 200 35.00 

ASSEMBLY TYPE: GE 8x8 GE-4, V e r s .  1 
Monticello 8 1.47 
Nine Mile Point 1 16 2.94 
Quad Cities 1 4 0.74 
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Table E-1. ( c o n t i n u e d )  

METRIC 
NOTE ._.._..._I_ REACTOR QUANTITY TONS 

.----II___ _.._........._I_ 

ASSEMBLY C U S S :  GE BWR/2,3 ( csnt h u e d  1 

ASSEMBLY TYPE: GE 8x8 GE-5,  Verse 1 
MiPlstone 1. 384 
Honticebla 2 0  

ASSEMBLY TYPE: (;:E 8x8 GE-6, Verse 2 
Monticello 144 
Nine Mihe P o i n t  I. 316 
Oyster Creek 1.76 
Pi 1 gr i r n  3 5 6  

ASSEMBLY TYPE: GE 8x8 G e - 7 ,  Vers. P 
Monticelbo 184 

P i l g r i m  32 
Oyster Creek 184 

ASSEMBLY TYPE: GE 8x8 G E - 8 ,  Vers. 1 
Monticelho 480 

68.36 
3.68 

25.68 
55.74 
31.33 
6 3 . 0 6  

32.61 
32.79 
5.71 

8 5 . 7 2  

ASSEMBLY CLASS: @E BWR/4,5,6 

ASSEMBLY TYPE: E X X O ~  8x8 JP-4,5 
Grand Gulf 1. 264 46.68 
Susquehanna 1 488 86.00 
Washington Nuclear 2 128 22.56 

ASSEMBLY TYPE: GE 8x8 GE-4, Vers. 2 
Browns Ferry 2 4 0.74 
Duane A r n o l d  5 0.81 

ASSEMBLY TYPE: GE 8x8 GE-5, VETS. 2 
Browns Ferry 2 36 6.56 

Brunswick 1 384 70.50 

Duane P.rnold 12 0 21.94 

Browns F e r r y  3 24 4.40 

Brunswick 2 4 12 75.57 

Hatch 2 64 11..72 

ASSEMBLY TYPE: Ge 8x8 Ge-6, Vers. 2 
B r o w n s  Ferry I. 468  85 .62  

Cooper Station 396  7 2 . 5 7  
Enrics Fermi 2 764 140 a 4  

Browns Fer ry  2 724 132 41 
Brawns Fe r ry  3 732 134.06 

Fitzpatrick 1 7  G 32.10 
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Table E-1. (continued) 

METRIC 
NOTE QUANTITY TONS REACTOR 

ASSEMBLY CLASS: GE BWR/4,5,6 (continued) 

ASSEMBLY TYPE: Ge 8x8 
Grand Gulf 1 
Hatch 1 
Hatch 2 
Hope Creek 
Peach Bottom 2 
Peach Bottom 3 
River Bend 1 
Shoreham 
Susquehanna 1 
Susquehanna 2 
Washington Nuclear 2 

ASSEMBLY TYPE: GE 8x8 
Browns Ferry 1 
Brunswick 2 
Clinton 
Duane Arnold 
Fitzpatrick 
Grand Gulf 2 
Hatch 1 
Hatch 2 
Hope Creek 
Limerick 1 
Limerick 2 
Nine Mile Point 2 
Peach Bottom 2 
Peach Bottom 3 
Perry 1 
Perry 2 
River Bend 1 

Ge-6, Vers. 2 (continued) 
248 45.48 
40 7.32 

144 26.36 
92 17.05 

201 36.71 
284 51-90 
420 77.72 
560 102.41 

3 6  6.61 
440 80.62 
488 89.41 

GE-7, Vers. 2 
296 
148 
0 

115 
196 

0 
335 
352 
672 
496 
0 
0 

291 
288 
0 
0 

40 

54.16 
27.43 

21.20 
36.16 

61.73 
65.03 

124.21 
91.76 

0.00 New 

0 . 0 0  New 

0.00 New 
0.00 New 

53.23 
52.96 
0.00 New 
0.00 New 
7.39 

ASSEMBLY TYPE: GE 8x8 GE-4, Vers. 2 
Browns Ferry 3 8 1.48 

ASSEMBLY TYPE: Exxon 9x9 JP-4,5 
Susquehanna 2 324 56.23 

ASSEMBLY CLASS: BW 15 X 15 ARRAY 

ASSEMBLY TYPE: B&W 15x15 Mark BZ 
Rancho Seco 56 25.90 
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Table E-1. (continued) 

~ __ II 

METRIC 
REACTOR QvaNTmaY NOTE 

ASSENBLY C U S S :  BW PET X 15 ARRAY (continued) 

ASSENBLY TYPE: B&W 15x15 Mark B 
Arkansas 1 
Crystal R i v e r  3 
Davis-Besse 
Ocanee 1 
Oconee 2 
Ocsnee 3 
Rancho Seco 
T h r e e  Mile Island 1 

ASSEMBLY CLASS: BW 17 x 17 AWAY 

177 
102 
1-74 
117 
177 
49 

121 
177 

ASSEMBLY TYPE: B&W 17x17 Mark C 
Bel le fonte  1 0 
BePlefante 2 . 0  
Washington Nuclear 1 0 

ASSEMBLY CLASS: CE 14 X 1.4 ARRAY 

ASSEMBLY TYPE: CE 14x14 Standard 
Calvert Cliffs 1 217 
Calver t  Cliffs 2 129 
Maine Yankee 1 

ASSEMBLY TYPE: Exxon 14x14 Comb- Eng. 
Maine Yankee 8 
St, Lucie I 2 5  

ASSEMBLY TYPE: WE 14x14 Model. C 
Millstone a 149 

ASSEMBLY CIASS: CE 16 X 16 ARRAY 

ASSEMBLY TYPE: CE 16x26 System 80 
PaBo Verde 1. 161 
PaPo V e r d e  2 182 
Palo Verde 3 0 
Washington Nuclear 3 0 

BLY TYPE: CE 16x16 Onofre 
Arkansas 2 3-79 
San Onofre  2 109 
San Onofre  3 5129 
Waterford 3 217 

82.00 
47.27 
82.33 
54.20 
$2.05 
22.73 
56.14 
8 2 . 2 0  

0.00 New 
0.00 New 
0.00 N e w  

84.31 
50.23 
0.35 

3.04 
8.84 

60.81 

65.31 
73.84 

0 . 0 0  New 
0.00 N e w  

73.61 
45.66 
54.61 
89.38 
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Table E-1. (continued) 

__..... - _- 
METRIC 

REACTOR QUANTITY TONS NOTE 
_____.___LI.----_I _- 

ASSEMBLY CLASS: WE 14 X 14 ARRAY 

ASSEMBLY TYPE: Exxon 14x14 Top Rod 
Prairie Island 1 37 13.53 
Prairie Island 2 81 28.39 

ASSEMBLY TYPE: Exxon 14x14 Westinghouse 
Ginna 12 4.29 
Kewaunee 81 30-73 
Prairie Island 1 40 1 4 . 3 9  

ASSEMBLY TYPE: WE 14x14 OFA 
Ginna 
Point Beach 1 
Point Beach 2 
Prairie Island 2 

73 25.79  
56 20.09 
80 28.70 
40 14.20 

ASSEMBLY TYPE: WE 14x14 Std/ZCB 
Point Beach 1 26 1 0 . 4 7  
Point Beach 2 17 6.83 

ASSEMBLY CLASS: WE 15 X 15 A R M Y  

ASSEMBLY TYPE: Exxon 15x15 Westinghouse 
Robinson 2 209 45.53 

ASSEMBLY TYPE: WE 15x15 OFA 
Cook 1 113 51.96 
Indian Point 3 75 34.70 
Turkey Point 3 16 7.35 
Turkey Point 4 96 44.16 

ASSEMBLY TYPE: WE 15x15 Std/ZC, Var. 
Surry 1 157 72.18 Added 
Surry 2 157 72.11 Added 

ASSEMBLY TYPE: WE 15x15 Std/ZC! 
Indian Point 2 125 57.42 
Indian Point 3 42 19.15 
Turkey Point 3 5 2.29 
Turkey Point 4 61 27.92 
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Table E-1.  (continued) 

. . . - ...........l I.____ I_.I ._.___.I ~ I I _  

METRIC 
QUANTITY TONS NOTE: 

BEY CLASS: WE 17 X 17 ARRAY 

ASSEMBLY TYPE: E X X Q ~  17x17 Westinghouse 
Cook 2 192 

ASSEMBLY TYPE: WE 17x17 OFW 
Braidwood 1 192 
Byron a 191 
Byron 2 193 
Cal laway 84 
Catawba 1 1 2 5  
M c G u i r e  1 1 2  a 
McGuire 2 117 

ASSEMBLY TYPE: WE 17x27 Standa rd  
Beaver Valley 1 
Cai Baway 
Cook 2 
niaklo Canyon 1 
Diablo Canyon 2 
F a r l e y  1 
Far l ey  2 
Harris 
McGuire 2 
Millstone 3 
North Anna 1. 
North Anna 2 
Salem 3 
Salem 2 
Secpoyah 1 
Sequoyah 2 
Summer 
T m j  an 
Wolf Creek 

ASSEMBLY TYPE: WE 17x17 Vantage 
B C X ~ V ~ K  Valley 2 
Braidwood 2 
Comanche Peak 1 
Comanche Peak 2 
Seabrsok 1 
Seakroak 2 
S u m e r  
Vogtle 1 
Vogtle 2 
Watts Bar 1 

101 
13 
1 

193 
12 5 
1 3 9  

9 3  
157 

1 2  
109 
91 
93 
IO9 
1 9 3  
121 
193 
89 
145 
141 

5 
0 
0 
0 
0 
0 
0 
4 
0 
0 
0 

77.23 

81.76 
4 3 * 6 7  
82.32 
35.88 
5 3  a 07 
51.38 
4 9 . 6 1  

46.71 
6 - 0 0  
0.46 

89.18 
57 /. 48 
64.30 
43-27 
7 3  01 

5.55 
50 .32  
41 .99  
43 .00  
50  55 
89*18 
55.87 
88,82 
41.00 
66.85 
65.30 

0 . 0 0  New 
0 . 0 0  N e w  
0 , O O  N e w  
0.00 N e w  
0.00 New 
0.00 N e w  
1.70 
8 - 0 0  N e w  
0 . 0 0  N e w  
0 . 0 0  N e w  
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Table E-1. (continued) 

-~ ...._ ____ METRIC II_-- 

REACTOR QUANTITY TOMS NOTE 
-. ___II l__..._..._l__ -. 

ASSEMBLY CLASS: WE 17 X 17 ARRAY(continued) 

ASSEMBLY TYPE: WE 17x17 Vantage 5 (continued) 
Watts Bar 2 0 0.00 New 

____-____- 
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Table F-1, Assembly types and the reactors at which they are used 
discharged f u e l  information as of Dec. 31, 1987 (EIA) 

METRIC 
QUANTITY TONS NOTE 

_l_.---__l_--l---- 

REACTOR 
~ PII 

ASSEMBLY CLASS: 

ASSEMBLY TYPE: 
BONUS 0 
Pathfinder 0 
Shippingport LWR 0 

ASSEMBLY CLASS: B I G  ROCK POINT 

ASSEMBLY TYPE: GE 7x7 Big Rock Point 

ASSEMBLY TYPE: GE 8x8 Big Rock Point 

ASSEMBLY TYPE: Exxon 9x9 Big Rock Point 

ASSEMBLY TYPE: GE 9x9 Big Rock Point. 

Big Rock Point 4 

Big Rock Point 2 

Big Rock Point 4 

Big Rock Point 14 3 

ASSEMBLY TYPE: Exxon 11x11 Gen. Electric 
B i g  Rock Point 128 

ASSEMBLY TYPE: GE 11x11 Big Rock Point 

ASSEMBLY TYPE: NFS 11x11 Gen. Electric 

Big Rock Point 6 

Big Rock Point 2 

ASSEMBLY CLASS: DRESDEN 1 

ASSEMBLY TYPE: Exxon 6x6 Gen. Electric 
Dresden 1 6 6  

ASSEMBLY TYPE: GE 6x6 GE-1, V e r s .  1 
Dresden 1 3 6 5  

ASSEMBLY TYPE: UN 6x6 Dresden-1 
Dresden 1 457 

ASSEMBLY TYPE: GE 8x8 UNKNQW 
Dresden 1 1 

0.00 
0 . 0 0  
0 . 0 0  

0 . 5 3  

0 . 2 2  

0.51 

19.62 

16.33 

0 . 7 5  

0.27 

Reproc 
Reproc 
Reproc 

Assumed 

Assumed 

Assumed 

Assumed 

Added 

6.28 

34.21 

46.62 Added 

0.10 Unknown 



097: 

90"POE 

E0'8Z 

PP" 

6L.8 

pamnssy 90-I; 
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Table F-1. (continued) 

~ ___.____..___._..._I-.-I__ ____I_ ________________________I_ 

METRIC 
REACTOR QUANTITY TONS NOTE 

ASSEMBLY CLASS: PALISADES 

ASSEMBLY TYPE: CE 15x15 Palisades 
Palisades 273 

ASSEMBLY TYPE: Exxon 15x15 Comb. Eng. 
Palisades 272 

ASSEMBLY CLASS: ST. LUCIE 2 

ASSEMBLY TYPE: CE 16x16 Lucie 2 
St. Lucie 2 

ASSEMBLY CLASS: SAN ONOFRE 1 

240 

ASSEMBLY TYPE: WE 14x14 Std/SC 
San Onofre 1 416 

ASSEMBLY CLASS: YANKEE ROWE 

ASSEMBLY TYPE: Exxon 15x16 Westinghouse 
Yankee-Rowe 228 

ASSEMBLY TYPE: UN 15x16 Yankee Row@ 
Yankee-Rowe 73 

ASSEMBLY TYPE: WE 17x18 
Yankee-Rowe 

ASSEMBLY CLASS: GE BWR/2,3 

76 

ASSEMBLY TYPE: Exxon 7x7 Gen. Electric 
Oyster Creek 260 

ASSEMBLY TYPE: GE 7x7 GE-1,  Vers. 4 
Millstone 1 580 
Oyster Creek 560 

ASSEMBLY TYPE: GE 7x7 
Dresden 2 
Dresden 3 
Millstone 1 
Monticello 
Nine Mile Point 1 
Oyster Creek 
Pilgrim 

GE-2, Vers. 1 
1477 
724 
82 

4 8 4  
596 
156 
580 

112.60 

106.31 

90.37 

152.18 

53.24 

17.42 Aaaea 

20.78 Assumed 

47.41 

113.38 
109.27 

284.08 
140.22 
15.93 
93.67 
115.63 
30.25 
111.90 
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Table F-1. (continued) 

.-...... __ ......... ----- - ~ 

ME'P'RIC 
QUANT 3: TY TONS NOTE 

._ ........_ ~. ....____I 
REACTOR 

. -. 

ASSEMBLY C%.ASS: G E  BWR/2 9 3 (continued) 

ASSEMBLY TYPE:: GE 7x7 GE-2, Vers. z ( c o i r t  inued) 

Quad ci t ies  2 724 140.06 
Quad Cities 1 6563 133.99 

ASSEMBLY TYPE: GE 7x7 GE-3, V ~ I Y S .  1 
Dresden 2 32 6.00 
Dresden 3 52 9.78 
MiPlstone 1 154 28.88 
N i n e  Mile Point I 1 4 0  26.42 
Quad Cities 1 22 4.13 

ASSEMBLY TYPE: GE 7x7 UNKNOWN 
Quad Cities 1 5 0.9 3 Ua1known 
Quad cities 1 a 0.17 Unknown 

ASSEMBLY TYPE: Exxon 8x8 JP-3 
oyster Creek 416 72.80 

ASSEMBLY TYPE: GE 8 x 8  GE-4,  Vexs. 1 
Dresden 2 2 8 4  
Dresden 3 332 
MiP1sS.one 1 392 
M Q l l t i C X ! l l O  272 
Nine Mile Paint 1 4 4 0  

Quad C i t i e s  1 372 
Pilgrim 580 

Quad cities 2 492 

52.32 
61.02 
72.23 
50.08 
80.96 
106.73 
68.51 
90.60 

ASSEMBLY TYPE: GE 8x8 @E-5, V e h - s .  1 
Millstone 1 328 58.11 
Monticello 260 47.80 
Nine Mile P o i n t  i 184 32.45 
Quad cities 1 1 9 2  3 3 . 9 9  

ASSEMBLY TYPE: GE 8x8 G E - 6 ,  Vers. 1 
Millstone 3. 180 31.82 
Mant ice l lo  4 9 6  88.80 
Nine Mile Poi.nt 1 84 14.82 
Pilgrim 168 28.34 

ASSEMBLY TYPE: GE 8x8 G e - 7 ,  Vers. 1 
Mi.l ls tone 1. 16 2.8% 
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Table F-1. (continued) 

_II.__ I 
ll^_l_ ..__.... ~.___l_l.l- -... 

METRIC 
QUANTITY TONS NOTE 

--1--1_ _____ REACTOR 

ASSEMBLY CLASS: GE B W / 4  I 5 , 6  

ASSEMBLY TYPE: GE 7 x 7  GE-2, Vers. 2 
Browns Ferry 1 168 
Browns Ferry 2 168 
Cooper Station 128 
Fitzpatrick 132 
Vermont Yankee 3 7 8  

ASSEMBLY TYPE: GE 7 x 7  
Browns Ferry 1 
Browns F e r r y  2 
Brunswick 2 
Duane Arnold 
Fitzpatrick 
Hatch 1 

Vermont Yankee 
Peach Bottom 2 

GE-3, Vers, 2 
596 
596 
561 
3 7 2  
4 2 8  
560 
7 6 4  
40 

ASSEMBLY TYPE: GE 7x7 GE-3, V e r s .  3 
cooper Station 420 
Peach Bottom 3 7 6 4  

ASSEMBLY TYPE: GE 8x8 UNKNOWN 
LaSalle 1 996 
LaSalle 2 540 

ASSEMBLY TYPE: GE 
Browns Ferry 1 
Browns Ferry 2 
Cooper Station 
Duane Arnold 
Fitzpatrick 
Hatch 1 
Peach Bottom 2 
Vermont Yankee 

8x8 GE-4, Vers. 2 
168 
1 6 4  

7 2  
272  
132 

9 2  
360 
6 0 8  

ASSEMBLY TYPE: GE 8x8 GE-4, Vers. 3 
Browns Ferry 3 7 6 4  
Brunswick 1 5 6 0  
Brunswick 2 1 4 0  
Cooper Station 136 
Peach Bottom 3 1 8 7  

3 2 . 8 8  
3 2  e 86 
2 5 . 1 0  
2 5 . 8 3  
72.80 

111.83 
1 1 1 . 5 4  

7 9 - 4 3  
6 9 . 8 4  
8 0 . 2 4  

104 .95  
1 4 4  a 5 7  

7 . 5 3  

7 9 . 8 4  
1 4 5 . 0 3  

1 8 2 . 7 6  Unknown 
9 8 . 6 6  Unknown 

30.89 
3 0 . 1 8  
13.24 
5 0 . 1 1  
24  e 35 
16  93 
6 6 . 2 5  

111*67 

142 76 
104 I 46 

2 6 . 1 4  
2 5 . 4 1  
3 4 . 9 1  
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............................ __.._._. _s_ ~ ___ ..... ~ ...... -~--___ .............. - 
METRIC 

REACTOR QUANTITY TONS NOTE 
.___ ._ .̂l.lll_-_̂ ll_._- 

ASSEMBLY cmss: GE BWR/4,5,6 (continued) 

ASSEMBLY TYPE: GE 
Browns P e r r y  1 
Browns Ferry 2 
Browns Ferry 3 
Brunswick 3. 
Brunswick 2 
cooper S t a t i o n  
Duane Arnold  
Fitzpatrick 
Hatch 1 
Hatch 2 
LaSal le  2 

Peach Bottom 3 
a?ea@]m BQ'ktOlm 2 

8x8 GE-5, Vers, 2 
156 
19 6 
184 
136 

4 8  
18 8 
180  
136 
384 
509 
224 
2 6 8  
253 

ASSEMBLY TYPE: G e  8x8 (;e-6, Verse 2 
BHOWP-nS F e r r y  1 2 4 0  
Browns Fer ry  2 64  
urswns F e r r y  3 5 6  
Brunswi.ck 1 176 
Brunswjck 2 1 4 8  
Cooper Station 172 
Fitzpatrick 3 7 2  
Grand Gulf 1 552 
Match 1 287 
Match 2 199 
Limerick 1 92 
Peach Bottom 2 351 
Peach Bottom 3 484 
R i v e r  Bend 1 164 
Susquehanna 1 7 2 8 
Susquehanna 2 324 
V e m a n t  Yankee 432 
Washington Nuclear 2 2-76 

28,59 
35.72 
33 "70 
24.89 
8.78 

34.34 
32.90 
24 a 8 4  
70 .26  
93 .38  
40.96 
47.46 
46.30 

43 I77 
11.70 
10.23 
32.25  
27-08 
31-44 
68.02 

101.46 
52.55 
36.43 
17.09 
64.12 
813.19 
30.49 

133.59  
59.51 
79.05 
50.66 

ASSEMBLY TYPE: GE 8x8 GE-7,  V e r s ,  2 
Hatch 1. 53 9.71 
Match 2 8 1.47 
Limerick 1 176 32.59 
Peach B o t t a i n  2 1 0.18 
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Table F-1. (continued) 

, 

~ ._l-.--ll_______ll_ ~ _....._ 
METRIC 

REACTOR QUANTITY TONS NOTE 

ASSEMBLY CLASS:: BW 15 X 15 ARRAY 

ASSEMBLY TYPE: B&W 15x15 Mark B 
Arkansas 1 
Crystal River 3 
Dav is-3esse 
Oconee 1 
Oconee 2 
Oconee 3 
Rancho Seco 
Three Mile Island 1 

ASSEMBLY CLASS: BW 17 X 17 ARRAY 

448 
395 
204 
649 
518 
540 
316 
284 

ASSEMBLY TYPE: B&W 17x17 Mark C 
Oconee 2 4 

ASSEMBLY CLASS: CE 14 X 14 ARRAY 

ASSEMBLY TYPE: CE 14x14 Standard 
Calvert C l i f f s  1 620 
Calvert C l i f f s  2 520 
Maine Yankee 505 
Millstone 2 361 
St. Lucie 1 497 

ASSEMBLY TYPE: Exxon 14x14 Comb. Eng. 
Maine Yankee 352  
St. Lucie 1 31 

ASSEMBLY TYPE: WE 14x14 Model C 
Millstone 2 2 19 

ASSEMBLY CLASS: CE 16 X 16 ARRAY 

ASSEMBLY TYPE: CE 16x16 System 80 
Palo Verde 1 80 

ASSEMBLY TYPE: CE 16x16 Onofre  
Arkansas 2 28% 
San Onafre 2 268 
San Onofre 3 160 
Waterford 3 92 

207.54 
183 - 48 
96.23 

267 (I 15 
239.37 
250.06 
1 4 6 . 3 5  
131.75 

1.83 

2 3 7  e 63 
199 * 19 
190 .) 08 
138 I 91 
189.56 

133.09 
20 .. 84 

8 8 . 9 9  

33.84 

120.80 
111.47 
65.66 
38.58 
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Table F-1. ( con t inued)  

l_._l__ __ ...... -,-- -..._I.x.._-...- __I____-- 

METRIC 
REACTOR QIJANT ITY TONS NOTE 

............ ---^I-__.__. __ ........................... 

ASSEMBLY CIAASS: WE 14 X 14 ARRAY 

ASSEMBLY TYPE: Exxon 14x14 Tap Wad 
Prairie Isli.and 1 110 
Prairie Island 2 97 

ASSEMBLY TYPE: Exxon 14x14 Westinghause 
Ginna 181 
Kewaunee 203 
Prairie Island 1 80 
Prairie Island 2 76 

ASSEMBLY TYPE: WE 14x14 OFA 
Ginna 
Paint. Beach 2 

4 
16 

ASSEMBLY TYPE: WE 14x14 S t d J Z C A  
Ginna 364 
Kewaunee 241 

ASSEMBLY TYPE: WE 1.4X1.4 S t d / Z C B  
Point Beach 1 4 7 2  
Point Beach 2 415 
Prairie Island 1 241 
Prairie :Lsland 2 241 

ASSEMBLY CLASS: WE 15 X 15 ARRAY 

ASSEMBLY TYPE: Exxon 15x15 Westinghouse 
Cook I 386 
Robinson 2 309 

ASSEMBLY TYPE: WE 15x15 QFA 
Cook 1 47 
Indian PQint 3 1 
Turkey Point. 3 16 
Zion 2 80 

ASSEMBLY TYPE: WE 15x15 S t d / Z @  (UNKNOWN) 
Zion 1 1261 

ASSEMBLY TYPE: WE 15x15 S t d / Z C ,  V a r .  
Indian Paint 2 393 
Surry 1 514 
S u r r y  2 487 

40.13 
35.37 

67.59 
’76.80 
30.33 
28.79  

1.40 
5.87 

142.59 
95.69 

18’9.30 
1.65.68 
95.87 
96.75  

165.04 
132.80 

21-65 
0.46 
7.35 

36.56 

5 7 4  99 Unknown 

177.32 Added 
233.51 Added 
184,98 Added 
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Table F-1. (continued) 

lll_ll ___.. .....__I _____-.----- --__------.- 
METRIC! 

REACTOR QUANTITY T O N S  NOTE 

ASSEMBLY CLASS: WE 15 X 15 ARRAY (continued) 

ASSEMBLY TYPE: WE 15x15 Std/ZC 
Cook 1 
Indian Point 2 
Indian Point 3 
Robinson 2 
Robinson 2 
Robinson 2 
Turkey Point 3 
Turkey Point 4 

ASSEMBLY CLASS: WE 17 X 17 ARRAY 

193 
139 
367 
140 
314 
13 
272 
447 

ASSEMBLY TYPE: Exxon 17x17 Westinghouse 
Cook 2 50 

ASSEMBLY TYPE: WE 17x17 Vantage 5 
Surry 1 2 
Surry 2 2 

ASSEMBLY TYPE: WE 17x17 OFA 
Beaver Valley 1 
Byron I 
Catawba 1 
Catawba 2 
Farley 1 
McGuire 1 
McGuire 2 
Salem 1 

2 
88 
132 
193 
2 

6 3  
3 
2 

ASSEMBLY TYPE: WE 17x17 Standard 
Beaver Valley 1 354 
Cal laway 180 
Cook 2 364 
Diablo Canyon 1 68 
Diablo Canyon 2 68 
Farley 1 408 
Farley 2 320 
McGuire 1 193 
McGuire 2 181 
Millstone 3 84 
North Anna 1 369 
North Anna 2 306 
Salem 1 4 6 2  
Salem 2 224 

87.48 
63 e 51 
167.64 
63.82 
131.75 
5.91 

123.99 
202.97 

24 .) 11 

0.91 
8.92 

0.84 
37-31 
55.95 
82 e 02 

0 . 8 5  
26.73 
1.27 
0.84 

162 75 
82.99  
167.1.4 

3 1 . 3 5  
31.29 
187 a 51 
1 4 6 * 9 4  

8 8 . 6 7  
83.26 
38.78 

169 - 64 
140.83 
212.24 
102 s 82 



120 

Table F-1. (continued) 

REACTOR 
METRIC 

QUANTITY TONS NOTE 

ASSEMBLY @EA%S: WE 17 X 17 ARRAY(continued) 

ASSEMBLY TYPE: WE 17x17 Standard (continued) 
Sequoyah 1 212 97. 30 
Seguoyah 2 136 62.41 
Summer 1-76 80.79 
T r s j  an 436 200.30 
Wolf Creek 104 47.98 
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