
?rOl. !'id 

Docke ts  59-452 Through  5 0 - 5 0 3  



AVAILABILITY OF N S I C  DOCUMENTS 

Recent N S I C  r e p o r t s  t h a t  may be ordered  from t h e  Nat iona l  Technical  Informat ion  S e r v i c e ,  U . S .  Department of 
Commerce, 5285 P o r t  Royal Road, S p r i n g f i e l d ,  V i r g i n i a  22161 a r e  l i s t e d  below. 

ORNL- 
N S I C  ~ T i t l e  __ P r i c e  

53 Radiography I n c i d e n t s  and Overexposures ,  by R. L .  S c o t t  and R .  B. Gal laher ,  Dec. 1972 $10.00 
55 Design Data and S a f e t y  Fea tures  of Commercial Nuclear  Power P l a n t s ,  Vol. I ,  Docket No. $15.00 

Design Data and Safe ty  Fea tures  of  Commercial Nuclear  Power P l a n t s ,  Vol. 11, Docket No. $15.00 

Design Data and S a f e t y  Fea tures  of Commercial Nuclear  Power P l a n t s ,  Vol. 111, Docket No. $15.00 

74 C a l c u l a t i o n  of  Doses Due t o  Accidenta l ly  Released Plutonium from an LMFBR, by B .  R. F i s h ,  $15.00 
G. W .  K e i l h o l t z ,  W .  S .  Snyder, and S .  D. Swisher ,  Nov. 1972 

82 Chemical and P h y s i c a l  P r o p e r t i e s  of  Methyl Iodide  and Its Occurrence Under Reactor  Acci- $12.00 
dent  Condi t ions - A  Summary and Annotated Bib l iography,  by L .  F. P a r s l y ,  Dec. 1971 

Vol .1  50-3 through 50-295, by F. A .  Heddleson, Dec. 1973 

Vol.11 50-296 through 50-395, by F. A. Heddleson, Jan .  1972 

Vol.111 50-397 through 50-449, by F. A .  Heddleson, Apr. 1974 

55 

55 

9 1  Safe ty-Rela ted  Occurrences i n  Nuclear  F a c i l i t i e s  as  Reported i n  1970,  by R .  L .  S c o t t ,  $10.00 
Dec. 1971 

93 Summary of  Recent L e g i s l a t i v e  and Regulatory A c t i v i t i e s  A f f e c t i n g  t h e  Environmental $10.00 
Qual i ty  of  Nuclear  F a c i l i t i e s ,  by R .  H. Bryan, B .  L .  Nichols ,  and J. N .  Ramsey, May 1972 

97 Indexed Bibl iography of  Thermal E f f e c t s  L i t e r a t u r e - 2 ,  by J .  G .  Morgan and C. C.  Coutant ,  $10.00 
May 1972 

100 

101 

102 

103 

' 105 

' 106 
6 

10 7 

108 

109 

110 

111 

112 

113 

114 

115 

116 

1 1 7  

119 

Nuclear  Power and Radia t ion  i n  P e r s p e c t i v e ,  S e l e c t i o n s  from NucZear Safety, by J .  R. 
Buchanan, Mar. 1974 

Indexed Bibl iography on Environmental Monitor ing f o r  R a d i o a c t i v i t y ,  by B. L. H o m e r ,  
May 1972 

Compilation of  Nat iona l  and I n t e r n a t i o n a l  Nuclear  Standards (Excluding U . S .  A c t i v i t i e s )  
8 t h  Ed., 1972, by J. P. Blake ly ,  June 1972 

Abnormal Reactor  Opera t ing  Exper iences ,  1969-1971, by R. L .  S c o t t  and R. B .  Gal laher ,  
May 1972 

Indexed Bibl iography on Nuclear  F a c i l i t y  S i t i n g ,  by H .  B. P i p e r ,  June 1972 

Safety-Related Occurrences i n  Nuclear  F a c i l i t i e s  a s  Reported i n  1971, by R .  L .  S c o t t  
and R .  B. G a l l a h e r ,  S e p t .  1972 

Index t o  Nuclear S a f e t y ,  A Technical  Progress  Review by Chronology, Permuted T i t l e ,  and 
Author ,  Vol. 1, No. 1 through Vol. 1 3 ,  No. 6 ,  May 1973 

Personnel  Involved i n  Development of  Nuclear  Standards i n  U . S .  - 1972, J. Paul  Blake ly ,  
Chairman - S t a t u s  and Recommendations Committee - American Nuclear  Standards I n s t i t u t e ,  
May 1973 

Safety-Related Occurrences i n  Nuclear  F a c i l i t i e s  a s  Reported i n  1972, by R. L .  S c o t t  
and R. B. G a l l a h e r ,  Dec. 1973 

Indexed Bibl iography of Thermal E f f e c t s  L i t e r a t u r e - 3 ,  by J. 6. Morgan, J u l y  1973 

Reactor  P r o t e c t i o n  Systems: Phi losophies  and I n s t r u m e n t a t i o n ,  Reviews from Nuclear 
Safety, by E .  W .  Hagen, J u l y  1973 

Compilation of  Nuclear  S tandards ,  9 t h  E d i t i o n ,  1972, P a r t  I :  United S t a t e s  A c t i v i t i e s ,  
by J. P. Blake ly ,  Oct .  1973 

A S e l e c t e d  Bibl iography on Emergency Core Cooling Systems (ECCS) f o r  Light-Water-cooled 
Power Reactors  (LWRS), by Wm. B .  C o t t r e l l ,  Jan .  1974 

Annotated Bibl iography of Safety-Related Occurrences i n  Nuclear  Power P l a n t s  as Reported 
i n  1973,  by R .  L .  S c o t t  and R .  B .  Gal laher ,  Nov. 1974 

Index t o  NucZear Safety, A Technical  Progress  Review by Chronology, Permuted T i t l e ,  and 
Author, Vol. 11, No. 1 through Vol.  1 4 ,  No. 6 ,  by Wm. B .  C o t t r e l l  and Ann Kle in ,  June 1974 

Index t o  Nuclear Safety, A Technica l  Progress  Review by Chronology, Permuted T i t l e ,  and 
Author ,  Vol. 11, No. 1 through Vol. 1 5 ,  No. 6 ,  by Wm. B .  C o t t r e l l  and Ann Kle in  

P r o t e c t i o n  of Nuclear  Power P l a n t s  Against  E x t e r n a l  Disasters, by Wm. B. C o t t r e l l ,  
Jan .  1975 

A S e l e c t e d  Bibl iography on Pressure  Vessels f o r  Light-Water-cooled Power Reactors  (LWRs), 
by Fred A. Heddleson 

$15.00 

$10.00 

$10.00 

$ 8.00 

$10.00 

$12 .oo 

$ 8.00 

$15.00 

$12.00 

$12.00 

$15.00 

$12 .oo 

$12.00 

$15 .OO 

$ 8.00 

$ 8.00 

$15.00 

$15 .OO 



OW-NSIC-55 
VOl. IV 

Contract No. W-7405-eng-26 

Nuclear Safety Information Center 

Principally Sponsored by U.S. Nuclear Regulatory Commission 

DESIGN DATA AND SAFETY FEATURES 
OF 

COMMERCIAL NUCLEAR POWER PLANTS 

VOl. IV 

Dockets 50-452 Through 50-503 

Fred A. Heddleson 
Reactor Division 

March 1975 

OAK RIDGE NATIONAL LABORATORY 
Oak Ridge, Tennessee 37830 

operated by 
UNION CARBIDE CORPORATION 

for the 
U . S . ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION 



Printed in the United States of America. Available from 
National Technical Information Service 

U.S. Department of Commerce 
5285 Port Royal Road, Springfield, Virginia 22151 

Price: Printed Copy $1 5.00; Microfiche $1 5.00 

This report was prepared as an account of work sponsored by the United States 
Government. Neither the United States nor the Energy Research and Development 
Administration, nor any of their employees, nor any of their contractors, 
subcontractors, or their employees, makes any warranty, express or implied, or 
assumes any legal liability or responsibility for the accuracy, completeness or 
usefulness of any information, apparatus, product or process disclosed, or represents 
that its use would not infringe privately owned rights. 



iii 

CONTENTS 

Page 

INDEX BY DOCKET N U M B E R . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  V 

INDEX BY NUCLEAR POWER STATION PLANT NAME. . . . . . . . . . . . . . . . . . . . . .  v i i  

INDEX BY U T I L I T Y  N A M E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i x  

F O R E W O R D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  x i  

ABSTRACT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

I N T R O D U C T I O N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

ORGANIZATION O F  I N F O R M A T I O N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 

ACCURACY OF D A T A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 

GLOSSARY OF TERMS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

DOCKETS 50-452 THROUGH 50-503. ................................. 19 



* 



V 

INDEX BY DOCKET NUMBER 

PAGE STATION NAME 

GREENWOOD ENERGY CENTER UNITS 2 & 3 

DOCKET NUMBER 

c 2 1  50-452 
50-453 

28 

35 

42  

50-454 
50-455 

BYRON STATION UNITS 1 & 2 

BRAIDWOOD STATION UNITS 1 & 2 50-456 
50-457 

RIVER BEND STATION UNITS 1 & 2 50-458 
50-459 

50-461 
50-462 

CLINTON POWER STATION UNITS 1 & 2 49 

50-466 
50-467 

ALLENS CREEK NUCLEAR GENERATING STATION 
UNITS 1 & 2 56 

6 3  50-471 
50-472 

PILGRIM STATION UNITS 2 & 3 

50-475 
50-476 

QUANICASSEE PLANT UNITS 1 & 2 7 0  

50-482 WOLF CREEK GENERATING STATION UNIT 1 

CALLAWAY PLANT UNITS 1 & 2 

77 

84  50-483 
50-486 

50-484 
50-487 

TYRONE ENERGY PARK UNITS 1 & 2 9 1  

50-485 STERLING POWER PROJECT NUCLEAR UNIT 1 

PERKINS NUCLEAR STATION UNITS 1, 2 ,  & 3 

98  

1 0 5  50-488 
50-489 
50-490 

50-491 
50-492 
50-493 

CHEROKEE NUCLEAR STATION UNITS 1, 2 ,  & 3 1 1 2  

MONTAGUE NUCLEAR POWER STATION 
UNITS 1 & 2 

119 50-496 
50-497 



vi 

50-498 
50-499 

50-500 
50-501 

50-502 
50-503 

SOUTH TEXAS PROJECT UNITS 1 & 2 

DAVIS-BESSE NUCLEAR POWER STATION 
UNITS 2 & 3 

KOSHKONONG NUCLEAR PLANT UNITS 1 & 2 

1 2 6  

1 3 3  

1 4 0  
4 



vii 

INDEX BY NUCLEAR POWER STATION PLANT NAME 

STATION NAME DOCKET NO. PAGE 

56 ALLENS CREEK NUCLEAR GENERATING 50-466/467 
STATION UNITS 1 & 2 

BRAIDWOOD STATION UNITS 1 & 2 50-456/457 35 

28 

84  

BYRON STATION UNITS 1 & 2 50-454/455 

CALLAWAY PLANT UNITS 1 & 2 50-483/486 

CHEROKEE NUCLEAR STATION 
UNITS 1,  2 ,  & 3 5 0 - 4 9 1 / 4 9 2 / 4 9 3  1 1 2  

CLINTON POWER STATION 
UNITS 1 & 2 49 50-461/462 

DAVIS-BESSE NUCLEAR POWER 
STATION UNITS 2 & 3 5 0 - 5 0 0 / 5 0 1  1 3 3  

GREENWOOD ENERGY CENTER 
UNITS 2 & 3 50-452/453 2 1  . 
KOSHKONONG NUCLEAR PLANT 
UNITS 1 & 2 50-502/503 1 4 0  

MONTAGUE NUCLEAR POWER 
STATION UNITS 1 & 2 1 1 9  50-496/497 

PERKINS NUCLEAR STATION 
UNITS 1, 2 ,  & 3 5 0 - 4 8 8 / 4 8 9 / 4 9 0  1 0 5  

6 3  

7 0  

42  

PILGRIM STATION UNITS 2 & 3 50-471/472 

QUANICASSEE PLANT UNITS 1 6 2 50-475/476 

RIVER BEND STATION UNITS 1 & 2 50-458/459 

SOUTH TEXAS PROJECT 
UNITS 1 & 2 50-498/499 126 

STERLING POWER PROJECT 
NUCLEAR UNIT 1 50-485 98  

9 1  TYRONE ENERGY PARK UNITS 1 & 2 50-484/487 

WOLF CREEK GENERATING STATION 
UNIT 1 50-482 77 





. 

8 

ELECTRIC POWER UTILITY 

BOSTON EDISON 

CLEVELAND ELEC. ILLUM. CO. 

COMMONWEALTH EDISON 

ix 

INDEX BY UTILITY NAME 

CONNECTICUT LIGHT & POWER 

CONSUMER POWER 

DETROIT EDISON 

DUKE POWER 

DUQUE SNE LIGHT 

GULF STATES U T I L I T I E S  

HARTFORD ELECTRIC LIGHT 

HOUSTON LIGHTING & POWER 

ILLINOIS  POWER 

KANSAS GAS & ELECTRIC 

MADISON GAS & ELECTRIC 

NEW ENGLAND POWER 

NORTHERN STATES POWER 

O H I O  EDISON 

PENNSYLVANIA POWER 

ROCHESTER GAS & ELECTRIC 

TOLEDO EDISON 

UNION ELECTRIC 

STATION NAME 

PILGRIM 2 & 3 

DAVIS-BESSE 2 & 3 

BYRON 1 & 2 
BRAIDWOOD 1 & 2 

MONTAGUE 1 & 2 

QUANICASSEE 1 & 2 

GREENWOOD 2 & 3 

CHEROKEE 1, 2,  & 3 
PERKINS 1, 2 ,  6 3 

DAVIS-BESSE 2 & 3 

RIVER BEND 1 & 2 

MONTAGUE 1 & 2 

ALLENS CREEK 1 & 2 
SOUTH TEXAS 1 & 2 

CLINTON 1 & 2 

WOLF C m E K  UNIT 1 

KOSHKONONG 1 & 2 

MONTAGUE 1 & 2 

TYRONE 1 & 2 

DAVIS-BESSE 2 & 3 

DAVIS-BESSE 2 & 3 

STERLING UNIT 1 

DAVIS-BESSE 2 & 3 

CALLAWAY 1 & 2 

PAGE 

63 

133 

2 8  
35 

1 1 9  

70 

2 1  

1 1 2  
105 

133 

42 

119 

5s 
1 2 6  

49 

77 

140 

119 

91  

133 

133 

98 

133 

84 



WESTERN MASSACHUSETTS 
ELECTRIC 

WISCONSIN ELECTRIC POWER 
WISCONSIN POWER & LIGHT 
WISCONSIN PUBLIC SERVICE 

X 

MONTAGUE 1 & 2 

KOSHKONONG 1 & 2 

1 1 9  

140 

. 



xi 

FOREWORD 
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4 

The Nuclear  S a f e t y  Informat ion  Center  (NSIC) , which w a s  e s t a b l i s h e d  

i n  March 1963 a t  Oak Ridge Nat iona l  Labora tory ,  i s  p r i n c i p a l l y  supported 

by t h e  U.S. Nuclear Regulatory Commission’s O f f i c e  of Nuclear Regulatory 

Research. 

and Development of t h e  U.S. Energy Research and Development Adminis t ra t ion .  

N S I C  is a f o c a l  p o i n t  f o r  t h e  c o l l e c t i o n ,  s t o r a g e ,  e v a l u a t i o n ,  and dissemi- 

n a t i o n  of s a f e t y  informat ion  t o  a i d  t h o s e  concerned w i t h  t h e  a n a l y s i s ,  

d e s i g n ,  and o p e r a t i o n  o f  n u c l e a r  f a c i l i t i e s .  

t o  index  t h e  informat ion  c a t a l o g e d  by t h e  Center .  The t i t l e ,  a u t h o r ,  in-  

s t a l l a t i o n ,  a b s t r a c t ,  and key words f o r  each document reviewed are recorded 

a t  t h e  c e n t r a l  computing f a c i l i t y  i n  Oak Ridge. The r e f e r e n c e s  are cata- 

loged accord ing  t o  t h e  fo l lowing  c a t e g o r i e s  : 

Support  is a l s o  provided by t h e  D i v i s i o n  of Reactor  Research 

A system of key words i s  used 

1. 

2 .  

3. 

4 .  
5. 
6 .  

7 .  

8.  

9 .  

10 .  

11. 

1 2 .  

13.  

14. 

15. 

16 .  

17. 

18.  

General  S a f e t y  C r i t e r i a  

S i t i n g  of Nuclear F a c i l i t i e s  

T r a n s p o r t a t i o n  and Handling of Radioac t ive  Materials 

Aerospace S a f e t y  ( i n a c t i v e  %1970) 

Heat T r a n s f e r  and Thermal T r a n s i e n t s  

Reactor T r a n s i e n t s ,  K i n e t i c s ,  and S t a b i l i t y  

F i s s i o n  Product Release, Transpor t ,  and Removal 

Sources o f  Energy Release under Accident Condi t ions 

Nuclear I n s t r u m e n t a t i o n ,  Cont ro l ,  and S a f e t y  Systems 

E l e c t r i c a l  Power Systems 

Containment o f  Nuclear  F a c i l i t i e s  

P l a n t  S a f e t y  Fea tures  - Reactor  

P l a n t  S a f e t y  Fea tures  - Nonreactor 

Radionucl ide Release and Movement i n  t h e  Environment 
( i n a c t i v e  September 1973) 

Environmental Surveys,  Monitor ing,  and Radia t ion  Exposure 
of Man ( i n a c t i v e  September 1973) 

Meteoro logica l  Cons idera t ions  

Opera t iona l  S a f e t y  and Experience 

S a f e t y  Analys is  and Design Reports 



xi i 

19.  Radia t ion  Dose t o  Man from R a d i o a c t i v i t y  Release t o  t h e  
Environment ( i n a c t i v e  September 19 73) 

20. E f f e c t s  of Thermal Modif ica t ions  on Ecologica l  Systems 
( i n  act  ive S e p t emb e r 19 7 3) 

2 1 .  E f f e c t s  of Radionucl ides  and I o n i z i n g  Radia t ion  on 
Ecologica l  Systems ( i n a c t i v e  September 1973) 

Computer programs have been developed t h a t  enable  N S I C  t o  (1) o p e r a t e  

a program of s e l e c t i v e  d isseminat ion  of in format ion  (SDI) t o  q u a l i f i e d  

i n d i v i d u a l s  accord ing  t o  t h e i r  p a r t i c u l a r  p r o f i l e  of i n t e r e s t ,  ( 2 )  make 

r e t r o s p e c t i v e  s e a r c h e s  of t h e  s t o r e d  r e f e r e n c e s ,  and (3) produce t o p i c a l  

indexed b i b l i o g r a p h i e s .  I n  a d d i t i o n ,  t h e  Center  s t a f f  is a v a i l a b l e  f o r  

c o n s u l t a t i o n ,  and t h e  document l i t e r a t u r e  a t  NSIC o f f i c e s  may b e  examined 

by q u a l i f i e d  personnel .  N S I C  r e p o r t s  ( i . e . ,  t h o s e  w i t h  t h e  ORNL-NSIC num- 

b e r s )  may b e  purchased from t h e  N a t i o n a l  Technical  Information S e r v i c e  

( s e e  i n s i d e  f r o n t  c o v e r ) .  

of t h e  services o f f e r e d  by N S I C  should  address  t h e i r  i n q u i r y  t o :  

Persons i n t e r e s t e d  i n  t h e  a v a i l a b i l i t y  o f  any 

J .  R .  Buchanan, A s s i s t a n t  D i r e c t o r  
Nuclear S a f e t y  Information Center 
P.O.  Box Y 
Oak Ridge N a t i o n a l  Laboratory 
Oak Ridge, Tennessee 37830 

Telephone 615-483-8611, Ext .  3-7253 
FTS number i s  615-483-7253 



DESIGN DATA AND SAFETY FEATURES OF 
COMMERCIAZ, NUCLEAR POWER PLANTS 

V O l .  I V  

Dockets 50-452 Through 50-503 

ABSTRACT 

Design d a t a ,  s a f e t y  f e a t u r e s ,  and s i t e  c h a r a c t e r i s t i c s  
are summarized f o r  36 n u c l e a r  power u n i t s  i n  18 power sta- 
t i o n s  i n  t h e  United States.  
f o r  each p l a n t  c o n s i s t i n g  of  thermal-hydraul ic  and n u c l e a r  
f a c t o r s ,  containment f e a t u r e s ,  emergency-core-cooling systems, 
s i t e  f e a t u r e s ,  c i r c u l a t i n g  water system d a t a ,  and miscella- 
neous f a c t o r s .  An aer ia l  p e r s p e c t i v e  is a l s o  presented  f o r  
each p l a n t .  
through 50-503.  

S i x  pages of d a t a  are presented  

T h i s  volume covers  r e a c t o r s  w i t h  dockets  50-452 

INTRODUCTION 

The d a t a  summaries f o r  t h i s  r e p o r t  were taken  from t h e  Pre l iminary  

S a f e t y  Analys is  Repor ts  (PSARs) and t h e  Environmental Report  genera ted  

f o r  t h e  U.S. Nuclear  Regulatory Commission l i c e n s i n g  a u t h o r i t i e s  by a p p l i -  

c a n t s  wishing t o  b u i l d  and o p e r a t e  n u c l e a r  power p l a n t s .  

Environmental Report  sometimes c o n t a i n  as many as 9000 pages of  informa- 

t i o n  p r e s e n t e d  i n  22 volumes t o  adequate ly  d e s c r i b e  t h e  r e a c t o r ,  t h e  

r e a c t o r  s i t e ,  t h e  power g e n e r a t i o n  system, a u x i l i a r i e s ,  and o t h e r  a s p e c t s  

of importance i n  t h e  s a f e t y  assessment of r e a c t o r  des ign ,  c o n s t r u c t i o n ,  

and o p e r a t i o n .  Unless  a person i s  f a m i l i a r  w i t h  t h e  o r g a n i z a t i o n  of t h e  

r e p o r t s ,  f i n d i n g  s p e c i f i c  in format ion  t h e r e i n  can be v e r y  t i m e  consuming. 

Even when t h e  o r g a n i z a t i o n  is  understood,  i t  can s t i l l  b e  d i f f i c u l t  t o  

f i n d  d a t a  because of v a r i a t i o n s  i n  t h e  s t y l e  of t h e  r e p o r t s .  This  com- 

p i l a t i o n  of summary d a t a  i s  in tended  t o  make t h e  more important  informa- 

t i o n  r e a d i l y  a v a i l a b l e .  

The PSAR and 

The U.S. Nuclear  Regulatory Commission has  i s s u e d  a guide f o r  organi -  

z a t i o n  of  material which is  g e n e r a l l y  followed f o r  a l l  PSARs and FSARs. 
The sugges ted  o r g a n i z a t i o n  is  as fo l lows:  
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I. 

11. 

111. 

I V .  

V. 

V I .  

V I I .  

V I I I .  

I X  . 
X. 

X I .  

X I I .  

X I I I .  

X I V .  

xv . 
X V I .  

X V I I .  

I n t r o d u c t i o n  and General  D e s c r i p t i o n  of t h e  S i t e  

S i t e  C h a r a c t e r i s t i c s  

Design of S t r u c t u r e s ,  Components, Equipment, and Systems 

Reactor  

Reactor  Coolant System 

Engineered Sa fe ty  F e a t u r e s  

Ins t rumen ta t ion  and Cont ro ls  

Electr ic  Power 

Aux i l i a ry  Systems 

Steam and Power Conversion System 

Rad ioac t ive  Waste Management 

Rad ia t ion  P r o t e c t  i on  

Conduct of  Opera t ions  

I n i t i a l  Tests and Opera t ions  

Sa fe ty  Analys is  

Technica l  S p e c i f i c a t i o n s  

Q u a l i t y  Assurance 

I n  1967, t h e  Advisory Committee on Reactor  S a f e t y  (ACRS) reques ted  

t h a t  t h e  Nuclear  S a f e t y  Informat ion  Center  (NSIC) compile des ign  d a t a  

on l i gh t -wa te r  power r e a c t o r s  i n  a concise  t a b u l a r  format f o r  t h e i r  use.  

S ince  t h a t  t i m e ,  t a b l e s  have been prepared  f o r  each power r e a c t o r  and 

made a v a i l a b l e  on a l i m i t e d  d i s t r i b u t i o n  b a s i s  t o  ACRS, several Head- 

q u a r t e r s  o f f i c e s ,  and t h e  N S I C  s t a f f .  The d a t a  summaries, which c o n t a i n  

over  200 of  t h e  more important  r e a c t o r  f a c t s ,  have proved t o  b e  q u i t e  

u s e f u l  t o  t h e s e  groups,  and numerous r e q u e s t s  have been r ece ived  f o r  

summaries from o t h e r  o r g a n i z a t i o n s  t h a t  became aware of  t h e i r  e x i s t e n c e .  

These summaries are now be ing  i s sued  i n  r e p o r t  form i n  o r d e r  t o  make t h i s  

in format ion  more widely a v a i l a b l e .  

Volume 11, publ i shed  i n  January 1972, covered commercial power reac- 

t o r s  w i th  docket  numbers 50-296 (Browns Fe r ry  No. 3)  through 50-395 

( V i r g i l  Summer). Volume I (December 1973) covered power r e a c t o r s  UP t o  

and inc lud ing  docket  50-295 (Zion S t a t i o n ) .  Volume I11 covered r e a c t o r s  

w i th  docket  numbers 50-397 through 50-449. This  volume (IV) covers  

p l a n t s  from Greenwood (50-452 and 50-453) t o  Koshkonong (50-502 and 503).  

. 



3 

4 

I n  t h e  index by s e q u e n t i a l  docket  number, some numbers are miss ing;  t h e s e  

docket  numbers are f o r  exper imenta l  r e a c t o r s ,  f o r  t hose  n o t  producing 

commercial power, and /o r  f o r  r e a c t o r s  f o r  which t h e  a p p l i c a t i o n  w a s  with- 

drawn. 

ORGANIZATION OF INFORMATION 

Reac tor  summaries appear  s e q u e n t i a l l y  accord ing  t o  docket  number. 

The f i r s t  f o u r  summaries fo l low t h e  format  used i n  prev ious  volumes. 

S t a r t i n g  w i t h  t h e  C l i n t o n  Power S t a t i o n ,  a new format  w a s  adopted which 

provides  a b e t t e r  o r g a n i z a t i o n  of in format ion  and i n c o r p o r a t e s  sugges t ions  

of r e p o r t  u s e r s .  

The format f o r  t h e  f i r s t  f o u r  summaries provides  gene ra l  in format ion  

such  as names, s i z e ,  l o c a t i o n ,  u t i l i t y ,  e tc . ,  a t  t h e  t o p  of t h e  f i r s t  

page, fol lowed by informat ion  organized as fo l lows:  

A. 

B. 

C.  

D. 

E. 

F. 

G. 

Thermal-Hydraulic Data - T a b u l a t i o n s  of d a t a  v a l u e s  on t h e  thermal- 

h y d r a u l i c  des ign  c h a r a c t e r i s t i c s  of t h e  r e a c t o r  c o r e  and coolan t  

s y s  t e m s  . 
Nuclear  Data - Tabula t ions  of  d a t a  v a l u e s  on n u c l e a r  a s p e c t s  of t h e  

r e a c t o r  co re .  

Safety-Related Design Cri ter ia  - L i s t i n g  of d a t a  on exc lus ion  d i s t a n c e ,  

popula t ion ,  des ign  wind speed,  seismic des ign ,  etc.  

Engineered S a f e t y  F e a t u r e s  -Data on containment des ign  v a l u e s ,  con- 
ta inment  system d e s c r i p t i o n s ,  and emergency-core-cooling systems.  

Other Safety-Related Fea tu res  - Desc r ip t ions  of a u x i l i a r y  s a f e t y  

f e a t u r e s  such as l e a k  d e t e c t i o n ,  long-term emergency coo l ing ,  f low 

r e s t r i c t o r s ,  f a i l e d  f u e l  d e t e c t i o n ,  emergency power, etc. 

General  - Other impor tan t  in format ion  such as s i te  f e a t u r e s ,  emergency 

p l ans ,  environmental  moni tor ing ,  radwaste  t rea tment ,  waste hea t  sys- 

t e m s ,  etc.  

S i t e  Data - Informat ion  on s i te  topography, popula t ion ,  e v a l u a t i o n s ,  

c o o l i n g  water source ,  c i r c u l a t i o n  rate, coo l ing  towers ,  etc. 
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A. 

B. 

C. 

D. 

E. 

F. 

G. 

H .  

The new format f o r  t h e  remaining summaries i s  as fo l lows:  

General - P l a n t  name, l o c a t i o n ,  u t i l i t y ,  d e s i g n e r s  and b u i l d e r s .  

S i t e  Data - S i t e  d e s c r i p t i o n  g i v i n g  p e r t i n e n t  f a c t s ,  p l u s  nearby body 

o f  water,  topography, p o p u l a t i o n ,  land  u s e ,  and meteorology f a c t s .  

Containment and S t r u c t u r e s  - Design v a l u e s ,  type of  containment s t r u c -  

t u r e ,  h e a t  removal systems,  and s a f e t y  f e a t u r e s .  

Reactor  Coolant - P r e s s u r e  v e s s e l  d a t a ,  leak d e t e c t i o n  system, e t c .  

Thermal-Hydraulic and Nuclear - Tabula t ions  of d a t a  va lues .  

Emergency-Core-Cooling Systems - D e s c r i p t i o n s  of  t h e  d i f f e r e n t  t y p e s  

of  i n j e c t i o n  systems,  g i v i n g  c a p a c i t i e s  and numbers of pumps, e tc .  

Miscel laneous - D e s c r i p t i o n s  of  r e s i d u a l  h e a t  removal system, radwaste  

system, p l a n t  v e n t ,  emergency power, emergency p l a n s ,  and environ- 

men t a1 moni tor ing  . 
C i r c u l a t i n g  Water System - D e s c r i p t i o n s  of  i n t a k e ,  d i s c h a r g e ,  c o o l i n g  

towers ,  water body d a t a ,  and flow q u a n t i t i e s .  

The seventh  page of each summary i s  an a e r i a l  p e r s p e c t i v e  s k e t c h  of  

t h e  p l a n t .  

All parameters  are r e l a t e d  t o  r a t e d  power o u t p u t  f o r  a s i n g l e  r e a c t o r  

u n i t  u n l e s s  o t h e r w i s e  noted .  For i n s t a n c e ,  where t h e  r e a c t o r  r e p o r t  covers  

two o r  t h r e e  r e a c t o r s  of  t h e  same r a t i n g  a t  one s i t e ,  a l l  d a t a  va lues  given 

w i l l  be  f o r  one u n i t .  The aer ia l  p e r s p e c t i v e  s k e t c h  p r e s e n t s  a g r a p h i c  de- 

s c r i p t i o n  of  t h e  reactor and s i t e  f e a t u r e s .  The terms and f e a t u r e s  used i n  

t h e  s k e t c h  are expla ined  i n  Fig.  1. I n  most c a s e s ,  t h e  s i z e  of t h e  r e a c t o r  

b u i l d i n g  and t u r b i n e  b u i l d i n g  on t h e  s k e t c h  has  been i n c r e a s e d  over  t r u e  

s i z e  t o  b e t t e r  show t h e i r  r e l a t i o n s h i p  t o  t h e  s i t e .  

ACCURACY OF DATA 

A l l  in format ion  presented  i n  t h i s  p u b l i c a t i o n  w a s  taken from t h e  PSARs, 

t h e  a p p l i c a n t ' s  Environmental Report ,  o r  t h e  Environmental Impact Statement .  

I n  view o f  t h e  many changes t h a t  may b e  made i n  p l a n t  d e s i g n  andlor  opera t -  

i n g  c o n d i t i o n s  i n  t h e  course of  t h e  l i c e n s i n g  and subsequent o p e r a t i o n  o f  

n u c l e a r  power p l a n t ,  t h e  a u t h o r  cannot guarantee  t h e  accuracy of  a l l  t h e  

informat ion  h e r e i n .  However, i f  r e a d e r s  are aware of  in format ion  which is  

n o t  c o r r e c t ,  N S I C  would l i k e  t o  be informed. 

F 1  
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LEGEND - Parameters  refer t o  each  s i n g l e  reactor  u n i t  e x c e p t  as noted.  

3783 p o p u l a t i o n  i n  - -  
a 5 mile r a d i u s  

1100 acres i n  t h e  
p r o p e r t y  owned by 
t h e  u t i l i t y  

Boundary l i n e s  
of t h e  p r o p e r t y  

,1Jormal water l e v e l  

Highways C i t y  or 

Land Des igna t ions  Use 
WOODED 
IN UUS T K I  AL 
ESIiIENTIAL 
AGRICULTURAL 
KLCREATIONAL 
UNDEVELOPED 

\ Cooling T o w e r  \Reactor Turbine  F, \\Condenser Temperature Flow Rise and 

B u i l d i n g s  

\ S i t e  Grade 
(Mean S e a - l e v e l )  

Fig. 1. Explanation of terms f o r  site sketch. 
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GLOSSARY OF TERMS 

The following terms and abbreviations are used in the data summaries 

in this report. This glossary is provided to assist the user in under- 

standing the context in which the terms are applied and to identify the 

abbreviations. 

- A-E - Architect-engineer for the plant. 
sultants to the utility who do their own design and drafting. 

Sometimes the firm serves as con- 

Accumulator Tanks - Tanks that contain borated water under pressure (usu- 
ally about 600 psig) for injection into the primary system of a PWR in 

the event of a loss-of-cooling accident. When coolant system pressure 

drops to tank pressure, check valves open allowing water flow that will 

flood the core. 

Active Heat Transfer Surf. Area - The surface area of all fuel rods, mea- 
sured on the active fuel portion of the rods. 

Auto-Depressurization System - The system that uses pressure relief valves 
to vent steam to purposely lower reactor pressure so other core cooling 

systems can operate. 

Average Discharge Exposure, MWD/Ton -Average burnup of fuel upon removal 

from service, expressed in megawatt days per metric ton of fuel. 

Avg. F i l m  Coeff. -An average over the active core of the convective film 

heat-transfer coefficient h,  defined from Q/A Atlm E h, where Q is the 

heat removed per unit time from fuel surface area A and At is the log- 

mean temperature difference between the coolant and the surface. 
lm 

Avg. Film Diff. - The average difference between the local coolant bulk 
mean temperature and the local fuel clad surface temperature. 

Avg. Power Density - The power generated in the active core divided by the 
core volume. 

Average Power Range Monitor (APRM) - Selected amplifiers from the local 

Power Range Monitoring (LPRM) system are averaged in the APRM. 

. 
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Blowdown - The quantity of water bled off from the cooling tower collec- 
tion basin to rid the towers of progressive buildup of dissolved solids. 

Makeup water to the system replaces blowdown. 

BWR - Boiling water reactor. - 
Burnable Poison - Neutron absorbing materials of relatively high micro- 
scopic absorption cross section which are converted to low absorption 

isotopes by neutron absorption and which are incorporated into reactors 

to compensate for part or all of the reactivity decrease that would 

otherwise result from fuel exposure. 

Chemical Shim - Supplementary control of the core reactivity by the use 
of chemical poisons (such as boric acid) in the coolant. 

Clean The rk&c'tor and/or fuel elements are said to be clean if fuel 

elements are nonradioactive and uncontaminated by the products of nuclear 

react ion. 

Closed-Loop Cooling- Operation of the circulating water system so that 

water is circulated within a closed loop for condensing steam in the con- 

denser and cooling the water in cooling lakes, cooling towers, or other 

heat sinks. 

Circulating Water System -An arrangement of pipes, valves, controls, and 

pumps that circulate water through the main turbine-condenser (to condense 

steam in the condenser) and the ultimate heat sink (cooling lake, cooling 

towers, etc.) where the heated water is cooled. This can be open-cycle 

cooling or closed-loop cooling (see definition). 

Cold -At ambient temperature. 

Containment Atmospheric Control System - A system used to inject nitrogen 
into containment for inerting. Other aspects of atmospheric control listed 

as applicable. 

Containment Constructor - The contracting firm which erects or fabricates 
the primary containment structure. In most cases, the actual contractor's 

name is pot available. 

utility or A-E will be given. 

In these cases, the responsible party such as the 
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Containment Cooling System - Spray coo l ing  system f o r  reducing  d r y  w e l l  

p r e s s u r e  fo l lowing  l o s s  of coo lan t ;  o r  f a n  c o i l  coo l ing  u n i t s  t h a t  re- 
c i r c u l a t e  t h e  a i r .  

Containment I s o l a t i o n  System - A system t h a t  p rov ides  t h e  method f o r  seal- 

i n g  a l l  openings i n  t h e  containment system. Each p e n e t r a t i o n  h a s  two i s o -  

l a t i o n  v a l v e s ,  one on t h e  i n s i d e  and one on t h e  o u t s i d e  of t h e  primary 

containment w a l l .  I n  c a s e  of an  a c c i d e n t ,  t h e  i s o l a t i o n  v a l v e s  c l o s e  

au tomat ica l3y .  

Cont ro l  Rod - A  dev ice  made of neu t ron  abso rb ing  material capab le  of be- 

i n g  moved i n t o  o r  ou t  of t h e  c o r e  t o  r e g u l a t e  power. 

Control-Rod-Drive Hous ing-  Tube and f l a n g e  a t t a c h e d  t o  t h e  r e a c t o r  p r e s -  

s u r e  vessel f o r  t h e  purpose of mounting and c o n t a i n i n g  t h e  c o n t r o l  rod 

d r i v e s .  

Control-Rod-Drive Housing Suppor ts  - S t r u c t u r a l  members l o c a t e d  under t h e  

r e a c t o r  v e s s e l  c l o s e  t o  t h e  cont ro l - rod-dr ive  housing f o r  t h e  purpose of 

ca t ch ing ,  suppor t ing ,  and/or  p reven t ing  excess  movement of t h e  c o n t r o l  rod 

i n  c a s e  of a housing r u p t u r e .  

Control-Rod V e l o c i t y  L i m i t e r  -An i n t e g r a l  p a r t  of a c o n t r o l  rod mecha- 

nism which l i m i t s  t h e  f r e e - f a l l  v e l o c i t y  of a c o n t r o l  rod. 

Control-Rod Worth Minimizer - E l e c t r o n i c  computing dev ice  which i s  used 

t o  monitor t h e  c o n t r o l  rod p a t t e r n  i n  t h e  r e a c t o r  co re .  I n t e r l o c k s  are 

provided which p reven t  t h e  withdrawal of a c o n t r o l  rod w i t h  a worth above 

t h e  e s t a b l i s h e d  v a l u e .  

Core Average Void Within Assembly - T h e  pe rcen t  of vo ids  i n  t h e  coo lan t  

w i t h i n  a f u e l  assembly. 

Core Reflooding System - High-flow system t o  r a p i d l y  f l o o d  t h e  r e a c t o r  

c o r e  fo l lowing  l o s s  of c o o l a n t .  

Core Spray Sys t em-A water system, a c t i v a t e d  i n  t h e  event  of l o s s  of 

c o r e  coo l ing ,  which sp rays  water on t h e  t o p  of t h e  c o r e  t o  remove reac-  

t o r  c o r e  decay h e a t  (used on BWRs o n l y ) .  
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Crit ical  H e a t  Flux - The h e a t  f l u x  a t  which t r a n s i t i o n  f i l m  b o i l i n g  

starts t o  r e p l a c e  n u c l e a t e  b o i l i n g .  

change i n  s u r f a c e  h e a t  t r a n s f e r  c o e f f i c i e n t .  

It i s  c h a r a c t e r i z e d  by a n  a b r u p t  

Cur ta in  Worth - T h e  r e a c t i v i t y  worth of t h e  poison c u r t a i n .  

Design Basis Earthquake - That ear thquake which produces t h e  v i b r a t o r y  

ground motion f o r  which t h o s e  f e a t u r e s  of t h e  p l a n t  necessary  t o  s h u t  down 

t h e  r e a c t o r  and m a i n t a i n  t h e  p l a n t  i n  a s a f e  c o n d i t i o n  wi thout  undue r i s k  

t o  t h e  h e a l t h  and s a f e t y  of t h e  p u b l i c  a re  designed t o  remain f u n c t i o n a l .  

Design Criteria - A  l i s t  of  requi rements  of t h e  U.S. Atomic Energy Commis- 

s i o n  (now NRC) t h a t  govern r e a c t o r  des ign .  

Discharge S t r u c t u r e  - The means of d i s c h a r g i n g  water i n t o  t h e  l a k e ,  r i v e r ,  

ocean, o r  c o o l i n g  pond. It can b e  v e r y  s imple,  such as  a s h o r t  c a n a l  run- 

ning i n t o  t h e  w a t e r  body, o r  i t  can b e  a complex d i f f u s e r  system t h a t  d i s -  

p e r s e s  t h e  water through many openings o r  je ts .  

Docket No. - The number ass igned  by t h e  D i r e c t o r a t e  of Licensing t o  a 

p a r t i c u l a r  r e a c t o r  when t h e  PSAR i s  accepted  f o r  review. 

Doppler C o e f f i c i e n t  - T h e  r e a c t i v i t y  change due t o  Doppler broadening of 

238U resonance a b s o r p t i o n  c r o s s  s e c t i o n  as a r e s u l t  of  a change i n  t e m -  

pera  t u r  e. 

DNBR, Nominal - Departure  from n u c l e a t e  b o i l i n g  r a t i o ,  t h e  minimum v a l u e  

of t h e  r a t i o  of h e a t  f l u x  r e q u i r e d  f o r  DNB as c a l c u l a t e d  from t h e  Westing- 

house c o r r e l a t i o n  (W-3) d i v i d e d  by t h e  l o c a l  h e a t  f l u x  i n  t h e  f u e l  element.  

Drywe l l -  Vessel e n c l o s i n g  t h e  r e a c t o r  primary system and forming p a r t  of 

t h e  primary containment system of a BWR. 

E f f .  Flow Area f o r  H e a t  T r a n s f e r  - T h e  t o t a l  e f fec t ive  c r o s s - s e c t i o n a l  area 

of t h e  f u e l  channels  through which t h e  w a t e r  f lows through t h e  co re .  

Eff .  Flowrate  f o r  H e a t  T r a n s f e r  - T h a t  p o r t i o n  of t h e  coolan t  f low t h a t  

p a s s e s  d i r e c t l y  through t h e  act ive c o r e  f o r  c o o l i n g  t h e  f u e l  elements.  

Emergency Power - Elec t r ica l  power s u p p l i e d  t o  equipment t h a t  must oper- 

a t e  i n  a n  emergency; u s u a l l y  suppl ied  by d i e s e l - g e n e r a t o r  sets i f  o f f -  

s i t e  power supply i s  l o s t .  Emergency a l t e r n a t i n g  c u r r e n t  i s  a v a i l a b l e  

f o r  engineered s a f e t y  f e a t u r e s  and o t h e r  necessary  equipment. 
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Engineered S a f e t y  Fea tu res  (ESF) - S p e c i a l  systems designed t o  o p e r a t e  

i n  a n u c l e a r  power p l a n t  so  as t o  prevent  o r  m i t i g a t e  t h e  consequences 

of an acc iden t .  

containment sp rays ,  f i l t e r  systems, emergency-core-cooling systems,  

scram system, etc.  

Engineered s a f e t y  f e a t u r e s  i n c l u d e  containment v e s s e l s ,  

Environmental  Monitoring - C o l l e c t i o n  and a n a l y s i s  of samples of t h e  en- 

vironment (air ,  water, s o i l ,  a q u a t i c  l i f e ,  terrestrial, e t c . )  t o  e v a l u a t e  

e f f e c t s  t h a t  might r e s u l t  as a consequence of p l a n t  ope ra t ion .  

Evapora t ive  Loss - The l o s s  of water from t h e  coo l ing  tower t h a t  evapo- 

rates i n t o  t h e  coo l ing  a i r  t h a t  pas ses  through t h e  coo l ing  tower.  This  

water i s  con t inuous ly  r ep laced  by t h e  makeup water system. 

Exclusion Di s t ance  - The d i s t a n c e  from t h e  c e n t e r  l i n e  of t h e  r e a c t o r  t o  

t h e  n e a r e s t  exc lus ion  f ence  boundary. 

F l o w , R e s t r i c t o r  - A s t a t i c  dev ice  p laced  i n  a steam o r  water l i n e  f o r  t h e  

purpose of  r e s t r i c t i n g  t h e  blowdown rate i n  t h e  event  of a major l i n e  

break.  The d e v i c e  a f f o r d s  p r o t e c t i o n  f o r  t h e  co re ,  reduced load  on t h e  

containment system, and a d d i t i o n a l  t i m e  f o r  t h e  i n i t i a t i o n  of t h e  emer- 

gency systems. 

Fue l  Assembly -Assembly of f u e l  rods ,  s p a c e r s ,  and r e l a t e d  hardware. 

Fue l  Channel - A n  open space  i n  t h e  c o r e  s t r u c t u r e  i n t o  which t h e  f u e l  

assembly is i n s e r t e d  t h a t  p rov ides  a coo lan t  f low pa th  through t h e  as- 

sembly. 

Fue l  Element - See Fue l  Assembly. 

Fue l  Rods -Assembly of f u e l  p e l l e t s ,  f u e l  c ladding ,  and r e l a t e d  hardware 

welded i n t o  a s e a l e d  u n i t .  

Fue l  Rod Cladding - The material enc los ing  t h e  U O n  f u e l  p e l l e t s .  

F u l l  Power X e  and Sm - T h e  equ i l ib r ium c o n c e n t r a t i o n s  of t h e  Xenon and 

Samarium poisons  p r e s e n t  a t  f u l l  power. 

Heat Di s s ipa t ed  t o  Environment -The  q u a n t i t y  of h e a t  e j e c t e d  t o  a nearby 

body of w a t e r  by d i scha rg ing  q u a n t i t i e s  of hea ted  water i n t o  t h a t  water 

body; o r  t h e  d i s s i p a t i o n  of h e a t  t o  t h e  atmosphere by coo l ing  towers .  

, 
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High-Head S a f e t y  I n j e c t i o n  System - S e e  High-pressure Coolant - In jec t ion  

System. 

High-pressure Coo lan t - In j ec t ion  System - High-pressure pumps, v a l v e s ,  

p ip ing ,  e t c . ,  used t o  provide  emergency c o r e  coo l ing  i n  t h e  event  of 

f a i l u r e  of a s m a l l  p rocess  l i n e .  

- Hot - A t  t empera tures  corresponding t o  full-power ope ra t ion .  

Hydrogen Recombiner - Equipment t h a t  combines f r e e  oxygen and f r e e  hydro- 

gen t o  produce water. The purpose i s  t o  e l i m i n a t e  f r e e  hydrogen from t h e  

gaseous systems. 

I n t a k e  S t r u c t u r e  - The s t r u c t u r e  t h a t  houses c i r c u l a t i n g  pumps, t r a v e l -  

i n g  s c r e e n s ,  b a r  s c r e e n s ,  and o t h e r  d e v i c e s  used i n  moving water from t h e  

water source  t o  t h e  p l a n t .  I n  some cases, t h e  i n t a k e  s t r u c t u r e  w i l l  i n -  

c lude  t h e  p i p e s  t h a t  run out  i n t o  t h e  water body and t h e  remote s t r u c t u r e  

f o r  i n t a k e .  

I s o l a t i o n  Cooling System - High-pressure system f o r  r e j e c t i o n  of c o r e  de- 

cay h e a t  when t h e  r e a c t o r  is  i s o l a t e d  from t h e  main condenser. 

- The e f f e c t i v e  m u l t i p l i c a t i o n  c o n s t a n t  of t h e  core .  kef f 

LOCA - Loss-of-coolant a c c i d e n t .  

Loca l  Power Range Monitor (LPRM) - In-core i o n  chambers f o r  moni tor ing  

l o c a l  neu t ron  f l u x  i n  t h e  r e a c t o r  c o r e .  

Low-Head S a f e t y  I n j e c t i o n  System - See Low-Pressure Coolant - In jec t ion  

Sys t e m .  

Low-Pressure Coo lan t - In j ec t ion  System - A system of pumps, v a l v e s ,  p ip ing ,  

e t c . ,  t h a t  pumps q u a n t i t i e s  of water i n t o  t h e  coo lan t  system t o  r e f l o o d  

t h e  co re  a f t e r  blowdown. 

Low Popu la t ion  Zone Dis tance  - The r a d i u s  t h a t  c i r cumscr ibes  an area i m -  

media te ly  sur rounding  t h e  exc lus ion  area which c o n t a i n s  r e s i d e n t s ,  t h e  

t o t a l  number and d e n s i t y  of  which are such t h a t  t h e r e  is  a r easonab le  

p r o b a b i l i t y  t h a t  a p p r o p r i a t e  p r o t e c t i v e  measures could be  taken  i n  t h e i r  

beha l f  i n  t h e  event  of s e r i o u s  a c c i d e n t .  
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MCHFR - See  Minimum Cr i t ica l  H e a t  Flux Rat io .  

MTU -Metric t o n  of uranium. One metric t o n  = 1000 kg = 2205 l b .  - 
- MWD - Energy i n  megawatt-days. 

Main S t e a m  Lines  - P i p i n g  which passes  steam from t h e  r e a c t o r  of a BWR o r  

from t h e  steam gene ra to r  of a PWR t o  t h e  t u r b i n e .  

Max. Prob. Flood Level - The maximum h y p o t h e t i c a l  e l e v a t i o n  a t  t h e  s i t e  t o  

which water could  rise i n  case of t h e  most s e v e r e  r a i n ,  w i th  t h e  most 

severe winds, w i t h  b u r s t i n g  dams, e tc .  

Metropol i s  - The n e a r e s t  c i t y  t o  t h e  p l a n t  t h a t  is  c l a s s i f i e d  as a U.S. 

c i t y  wi th  Standard Metropol i tan  S t a t i s t i c a l  Areas as compiled from t h e  

Bureau of t h e  Census by t h e  World Almanac. Popula t ion  f i g u r e s  are t h e  

1970 t o t a l  me t ropo l i t an  area census.  

Minimum Cr i t ica l  Heat Flux Rat io  (MCHFRB - The smallest r a t i o  of c r i t i c a l  

h e a t  f l u x  d iv ided  by t h e  l o c a l  h e a t  f l u x  e x i s t i n g  i n  t h e  r e a c t o r  c o r e  a t  

any p o i n t  i n  t i m e .  

Moderator C o e f f i c i e n t  - A combination of moderator void c o e f f i c i e n t  and 

moderator tempera ture  c o e f f i c i e n t .  

Moderator P r e s s u r e  C o e f f i c i e n t  - The change i n  co re  r e a c t i v i t y  p e r  u n i t  

change i n  moderator p re s su re .  

Moderator Temperature C o e f f i c i e n t  - The change i n  co re  r e a c t i v i t y  l e v e l  

f o r  a u n i t  t empera ture  change i n  t h e  moderator.  

Moderator Void C o e f f i c i e n t  -The  change i n  t h e  c o r e  r e a c t i v i t y  l e v e l  f o r  

a u n i t  change i n  moderator vo id  con ten t .  

NSS Vendor - Supp l i e r  of t h e  n u c l e a r  steam supply system. 

Normal Level - Normal pool  e l e v a t i o n  i n  mean sea l e v e l  (MSL) measurement 

of t h e  body of cool ing  water. 

Once Through - T h e  coo l ing  cyc le  where water i s  removed from t h e  nearby 

water source ,  pumped through t h e  condenser f o r  cool ing  and then  d ischarged  

back i n t o  t h e  r iver,  l a k e ,  o r  ocean. 

, 
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. 

Open-Cycle Cooling - The system t h a t  u s e s  w a t e r  i n  

f o r  once-through coo l ing .  Water i s  taken  from t h e  

t h e  c i r c u l a t i n g  system 

r i v e r ,  l a k e ,  o r  ocean 

and used t o  c o o l  t h e  condenser.  It i s  then  d ischarged  back t o  t h e  same 

body of water w i t h  t h e  added h e a t .  

Operating Basis Earthquake - That ea r thquake  which produces t h e  v i b r a t o r y  

ground motion f o r  which t h o s e  f e a t u r e s  of t h e  p l a n t  necessa ry  f o r  cont in-  

ued o p e r a t i o n  wi thout  undue r i s k  t o  t h e  h e a l t h  and s a f e t y  of t h e  p u b l i c  

are designed t o  remain f u n c t i o n a l .  

PWR - Pressur ized-water  r e a c t o r .  

Peak Enthalpy on Rod Drop - M e l t i n g  of U 0 2  occu r s  between 220 and 280 

c a l / g ,  and f u e l  rod r u p t u r e  w i l l  occur  about 400 c a l / g .  Thus t h e  280 

c a l / g ,  which r e p r e s e n t s  a s a f e  c o n d i t i o n  f o r  t h e  f u e l ,  i s  u s u a l l y  set 

as t h e  peak en tha lpy  v a l u e  a c c e p t a b l e  du r ing  a power excurs ion  t h a t  

could occur i n  a rod drop a c c i d e n t .  

Peaking Fac to r  - A  term used wi th  h e a t  f l u x  where t h e  peaking f a c t o r  i s  

t h e  maximum v a l u e  d iv ided  by t h e  average  v a l u e ,  whether i t  be a long  a 

f u e l  rod o r  r a d i a l l y  i n  t h e  co re .  

P e n e t r a t i o n  - A  p i p e  o r  s l e e v e  which p e n e t r a t e s  t h e  containment w a l l  - 
p i p e s  f o r  f low of f l u i d s ,  steam, o r  gases ,  and s p e c i a l  s leeve-p lugs  f o r  

e l e c t r i c a l  d i s t r i b u t i o n .  

Percent  Enrichment -Atoms of uranium 235 p e r  100 atoms of a uranium 

mixture  of 235U and 238U . 
a b l e  n u c l i d e  p e r  100 atoms of m e t a l  f u e l  mix ture .  

P l a n t  Opera t ing  Mode - The manner i n  which t h e  c o n t r o l s  o p e r a t e  t h e  p l a n t ,  

e i t h e r  changing r e a c t o r  power t o  match changing e lec t r ica l  load  p a t t e r n s  

( load- fo l lowing) ,  o r  ma in ta in ing  a c o n s t a n t  e l e c t r i c a l  ou tpu t  from t h e  

g e n e r a t o r  (base-loaded).  

P r e v a i l i n g  Wind D i r e c t i o n  - The d i r e c t i o n  from which t h e  wind u s u a l l y  

blows. 

- 

This  q u a n t i t y  may a l s o  mean atoms of f i s s i o n -  
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Primary Containment (System) - Housing f o r  t h e  r e a c t o r  primary system de- 

s igned  t o  prevent  t h e  release of r a d i o a c t i v e  materials t o  t h e  environment 

i n  t h e  remote event of a c c i d e n t .  I n  a BWR, t h e  system i n c l u d e s  t h e  dry  

w e l l ,  t h e  pressure-suppress ion  pool  conta ined  i n  t h e  t o r u s ,  and t h e  v e n t  

p ipes .  The pool  p rov ides  a h e a t  s i n k  f o r  r a p i d  r educ t ion  of p r e s s u r e  

fo l lowing  a loss-of-coolant  a c c i d e n t .  I n  a PWR, t h e  containment system 

i n c l u d e s  t h e  containment vessel, i t s  i s o l a t i o n  system, and t h e  sp ray  

system which c o o l s  t h e  atmosphere and reduces  t h e  p re s su re .  

P r o t e c t i v e  System - The ins t rumen ta t ion  system which handles  a l l  f u n c t i o n s  

of c o n t r o l  re la t ive  t o  o p e r a t i o n  of engineered s a f e t y  f e a t u r e s  o r  o t h e r  

equipment o r  f u n c t i o n s  designed f o r  p r o t e c t i o n  of t h e  p l a n t .  

Radwaste - Contrac t ion  of t h e  words " r ad ioac t ive"  and "waste," used t o  

d e s c r i b e  w a s t e  subs tances  which may c o n t a i n  r a d i o a c t i v e  materials. 

Radwaste System - System f o r  handl ing ,  t r e a t i n g ,  o r  s t o r i n g  s o l i d ,  gas- 

eous,  o r  l i q u i d  wastes which con ta in  r a d i o a c t i v e  materials. 

Reactor  - The p r e s s u r e  v e s s e l ,  t h e  p r e s s u r e  v e s s e l  i n t e r n a l s ,  and t h e  con- 

t r o l  rod d r i v e s  i n  which t h e  f i s s i o n  p rocess  occurs .  

t h e  f i s s i o n  energy i s  removed from t h e  r e a c t o r  by a f l u i d  system which 

u t i l i z e s  t h e  energy.  

I n  power r e a c t o r s  

Reactor  Bui ld ing  - A  nominal ly  l e a k - t i g h t  housing f o r  t h e  r e a c t o r ,  r e a c t o r  

a u x i l i a r y  systems, and t h e  primary containment system, g e n e r a l l y  r e f e r r e d  

t o  as secondary containment.  

Reactor  Core I s o l a t i o n  Cooling System (RCICS) - P r o v i d e s  c o r e  coo l ing  i n  

case t h e  r e a c t o r  i s  i s o l a t e d  from i t s  normal h e a t  s ink .  It is  a l s o  used 

i n  case of l o s s  of f low from t h e  feedwater  system and dur ing  shutdown by 

pumping makeup water i n t o  t h e  r e a c t o r  vessel. 

R e c i r c u l a t i o n  Flow Cont ro l  - Provides  r e g u l a t i o n  of t h e  r e a c t o r  forced  

coo l ing  flow, which can be  used f o r  power r e g u l a t i o n .  

Residual-Heat-Removal System (RHRS) - A system of pumps, h e a t  exchangers ,  

valves, p ip ing ,  and c o n t r o l s  t h a t  f u n c t i o n  t o  remove r e s i d u a l  h e a t  from 

t h e  r e a c t o r  co re ,  t h e  suppress ion  pool ,  o r  t h e  containment atmosphere. 

. 

* 

River  Flow - The average  f low p a s t  t h e  s i t e  i n  cubic  f e e t  pe r  second. 
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Rod-Block Monitor - This  subsystem h i n d e r s  c o n t r o l  rod withdrawal  e r r o r s  

t o  prevent  f u e l  damage. Two RBM monitor ing channels  are provided. Out- 

pu t  s i g n a l s  from s e l e c t e d  groups of low-power-range monitor ing (LPRM) sub- 

system a m p l i f i e r s  are averaged t o  c o n t r o l  rod movement. A computer system 

performs t h e  averaging  func t ion .  

Secondary Containment - R e a c t o r  b u i l d i n g  which is designed f o r  low leakage  

i n  o r d e r  t o  f u n c t i o n  as containment f o r  r e a c t o r  r e f u e l i n g  o p e r a t i o n s  and 

as a backup containment dur ing  power o p e r a t i o n  o r  h o t  s tandby.  

Seismograph -An ins t rument  used f o r  t h e  measurement of v i b r a t i o n ,  of 

p a r t i c u l a r  i n t e r e s t  i n  measuring ground motion and/or  b u i l d i n g  motion 

due t o  an  ear thquake;  sometimes c a l l e d  a s t r o n g  motion acce lerometer .  

Service Water System - System which s u p p l i e s  p rocess  water f o r  coo l ing  

purposes  throughout t h e  p l a n t  f o r  o t h e r  than  t h e  main condenser cool ing .  

Shutdown - A cond i t ion  of t h e  r e a c t o r  i n  which t h e  co re  is  s u b c r i t i c a l  

and power is  n o t  being generated (except  t h a t  which might o r i g i n a t e  from 

a f t e r h e a t ) .  

Shutdown Boron - The grams of  b o r i c  a c i d  H 3 B 0 3  p e r  m i l l i o n  grams of water 

r e q u i r e d  t o  ach ieve  some d e s i r e d  s u b c r i t i c a l  r e a c t i v i t y  l e v e l .  

be given as grams of boron pe r  m i l l i o n  grams of water. 

Also may 

Shutdown Margin - R e p r e s e n t a t i v e  of t h e  amount of r e a c t i v i t y  which would 

have t o  be added t o  a s u b c r i t i c a l  r e a c t o r  t o  ach ieve  c r i t i c a l i t y .  

S i t e  -Land area l o c a t i o n  f o r  a power s t a t i o n .  

Standby Coolant System - A  supply of coo l ing  water t h a t  is  a v a i l a b l e  i n  

case  of emergency. A supply t h a t  is  n o t  normally used f o r  t he  co re  cool- 

i ng  func t ion .  

between two o r  more coo l ing  systems. 

This  supply is  sometimes a v a i l a b l e  by a c r o s s  connect ion 

Standby Gas Treatment System - S p e c i a l  v e n t i l a t i o n  system f o r  t h e  r e a c t o r  

bu i ld ing .  The system i s  used i f  r a d i o a c t i v e  materials are p resen t  i n  t h e  

r e a c t o r  b u i l d i n g .  

rou ted  t o  t h e  ven t .  

A i r  from t h e  r e a c t o r  b u i l d i n g  is removed, p u r i f i e d ,  and 
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Standby Liquid Cont ro l  System - A redundant c o n t r o l  system f o r  s h u t t i n g  

down t h e  r e a c t o r  i n  t h e  u n l i k e l y  event  t h a t  t h e  normal c o n t r o l  system i s  

inope rab le .  Liquid poison i s  pumped i n t o  t h e  r e a c t o r  t o  provide  t h e  

n e g a t i v e  r e a c t i v i t y  t o  a s s u r e  s u b c r i t i c a l i t y .  

Supprn Chamb - Suppression Chamber. 

Suppression Chamber - The p a r t  of t h e  p r e s s u r e  suppress ion  system which 

c o n t a i n s  t h e  suppres s ion  pool  t o  condense steam upon LOCA t o  minimize 

p r e s s u r e  bui ldup  i n  t h e  primary containment system of a BWR. 

Suppression Chamber Cooling System - Cooling system f o r  reducing suppres-  

s i o n  pool  tempera tures  and t o r u s  p r e s s u r e  fo l lowing  a loss-of-coolant  ac- 

c i d e n t  i n  a BWR. 

Temporary Con t ro l  Cur t a in  - Burnable poison s h e e t s  p laced  i n  a new co re  

t o  compensate f o r  t h e  excess  r e a c t i v i t y  a s s o c i a t e d  wi th  t h e  i n i t i a l  core .  

A l l  o r  any number of t h e  c u r t a i n s  are removable, u s u a l l y  dur ing  r e f u e l i n g ,  

when t h e  r educ t ion  i n  r e a c t i v i t y  i n  t h e  co re  o r  r eg ion  the reo f  makes t h e  

c o n t r o l  provided by t h e  c u r t a i n s  unnecessary.  

Thermal Output - Thermal h e a t  energy ou tpu t  of t h e  r e a c t o r .  

T o t a l  Flow Rate - Quant i ty  of coo lan t  f low t h r o q h  t h e  r e a c t o r .  

T o t a l  Heat Output f o r  S a f e t y  Design - T h e  va lue  of h e a t  ou tpu t  f o r  t h e  

co re  used i n  a c c i d e n t  a n a l y s i s .  

T o t a l  Peaking Fac to r  - T h e  product  of t h e  i n d i v i d u a l  peaking f a c t o r s .  

This  assumes each peaking f a c t o r  i s  e f f e c t i v e  s imul taneous ly  and is  

t h e r e f o r e  a maximum estimate. 

T o t a l  Rod Worth, Pe rcen t  - 100 X t h e  change i n  t h e  m u l t i p l i c a t i o n  cons t an t  

from t h e  most r e a c t i v e  c o n f i g u r a t i o n  of t h e  c o n t r o l  rods t o  t h e  least reac-  

e f f '  t i v e  c o n f i g u r a t i o n  d iv ided  by k 

terms of t h a t  va lue  of k which t h e  rods  w i l l  ho ld  j u s t  c r i t i c a l .  

In  some p l a c e s  i t  may be expressed i n  

e f f  

Turbine O r i e n t a t i o n  - The d i r e c t i o n  of t h e  t u r b i n e  c e n t e r  l i n e  wi th  r e s p e c t  

t o  t h e  c e n t e r  l i n e  of t h e  r e a c t o r .  The i n t e r e s t  i s  i n  t h e  p o s s i b i l i t y  of 

e j e c t e d  t u r b i n e  b l ades  being missiles t h a t  could s t r i k e  o r  p e n e t r a t e  t h e  

containment.  

. 
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Unborated Water C o n t r o l -  Aspects  of boron d i l u t i o n  c o n t r o l ,  i .e . ,  reduc- 

t i o n  of boron c o n c e n t r a t i o n  i n  t h e  c o o l a n t .  See Chemical Shim. 

Variable-Cycle Cool ing  - Both towers and once-through coo l ing  are combined 

and used i n  a v a r i a b l e  manner, depending upon l i m i t a t i o n s  on h e a t  rejec- 

t i o n  t o  a r iver,  l a k e ,  etc. 

Vessel Vendor - S u p p l i e r  of t h e  r e a c t o r  v e s s e l .  



. 

. 



DOCKETS 50-452 THROUGH 50-503 





21 

GREENWOOD, 50-452, 50-453 

P r o j e c t  Name : Greenwood Energy Center 
Units 2&3 A-E:  Bechte l  

Locat ion:  S t .  Clair  Co., Michigan Vessel  Vendor:--- 

Owner : D e t r o i t  Edison Company Containment 

A .  THERMAL 

55 m i  WE of D e t r o i t  NSS Vendor: Babcock & Wilcox 

Constructor :  Bechtel  

Total  Heat C 

Nom Hot Char 

Burnable P 
1 6 . 4 9  and F 

vg Thermal 
i t n i i t  ~ k w l f  t 

TemD. O F  I OJ' 
Lompiiea D Y :  r r e a  neaaieson, Jan.  I Y / L  2 

Loops Nuclear Safe ty  Information Center 
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Reactor : C.  SAFETY-RELATED DESIGN C R I T E R I A  

Exclusion Dis tance ,  
Miles 0.88 r a d i u s  Design Winds i n  mph: 
Low Populat ion Zone 
Distance,  Miles 0.88 r a d i u s  A t  0 - 50 f t  e l e v  100 
Metropol is  Distance Populat ion 

50 - 150 f t  1 2  3 
D e t r o i t ,  M i .  55 m i  4,200,000 

140 150 - 400 f t  50% Safe  Shutdown Earthquake 
Accelera t ion ,  g 
Safe  Shutdown Earthquake - Tornado 300 mph tang .  

. -- 
0.06 

Accelera t ion ,  g 0.12 - 
% of Hor izonta l  67 

AP = ___  psi/---sec 

P r e s t r e s s e d  r e i n f o r c e d  concre te  r i g h t  v e r t i c a l  cy l inder  wi th  s i d e  
w a l l s  3'6" t h i c k ,  a hemispherical  dome 2'6"  t h i c k ,  130 '  I D  se t  on 
a re inforced  concre te  foundat ion s l a b  9 '  t h i c k .  Free  volume is 
2.63 X l o 6  f t 3 .  
f o r  l e a k  t i g h t n e s s .  

I n t e r i o r  of concre te  s t r u c t u r e  has  a steel  l i n i n g  

Design Basis:  Designed t o  provide s u f f i c i e n t  s h i e l d i n g  t o  p r o t e c t  t h e  
g e n e r a l  p u b l i c  from r a d i a t i o n  exposure, and t o  p r o t e c t  p l a n t  personnel  
during p l a n t  opera t ion .  The design a l s o  incorpora tes  engineered s a f e t :  
f e a t u r e s  t h a t  h e l p  t h e  s t r u c t u r e  wi ths tand  t h e  temperature  and pressurl  
of t h e  Design Basis Accident so  t h a t  i n t e g r i t y  of containment i s  n o t  
l o s t ,  and r a d i o a c t i v i t y  i s  he ld  s u f f i c i e n t l y  w i t h i n  t h e  s t r u c t u r e .  
S a f e  shutdown dur ing  an ear thquake i s  a l s o  assured .  
Vacuum Rel ie f  Capabi l i ty :  
w i l l  ven t  t o  atmosphere dur ing  heatup.  

Post-Construct ion Tes t ing :  
c a l c u l a t e d  peak acc ident  p r e s s u r e  (50 p s i g )  b e f o r e  f u e l  loading.  
Tests w i l l  be  run again about every 3 years .  
containment w i l l  be  t e s t e d  a t  115% of des ign  pressure .  

P e n e t r a t i o n s :  
pass ing  through t h e  wal l s  of containment. 

The low volume purge and f i l t r a t i o n  system 
~~ 

I n t e g r a t e d  l e a k  ra te  test  w i l l  b e  r u n  a t  

Af te r  cons t ruc t ion ,  

S ingle-bar r ie r  p e n e t r a t i o n s  are used f o r  a l l  p ip ing  

D 1 .  CONTAINMENT 

Max Leak Rate a t  Design 
P r e s s u r e ,  %/day 0 .1  

Weld Channels : Found no re ference .  

Design P r e s s u r e ,  

Calcu la ted  Max I n t e r -  
n a l  P r e s s u r e ,  p s i g  50 

D S i o  60 

. 

. 
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Page 3, PWR 

Reactor :  GREENWOOD D 2 .  CONTAINMENT SAFETY FEATURES 

Containment Spray System: There are 2 independent 100% c a p a c i t y  spray 
systems each having one pump (1500 gpm t h a t  t a k e s  s u c t i o n  from t h e  
borated water s t o r a g e  tank)  and one spray  header  system. 
LOCA, the spray system cools  t h e  atmosphere and reduces t h e  pressure .  
A spray system opera tes  i n  conjunct ion wi th  t h e  containment cool ing  
system. When bora ted  w a t e r  s t o r a g e  tank i s  emptied, w a t e r  i s  re- 

Containment Cooling: The second of 2 independent cool ing systems, thi :  
system c o n s i s t s  of 4 a i r  cool ing u n i t s  ( fan-coi l ) ,  t h e  opera t ion  of 2 
of which h a s  capac i ty  t o  cool  t h e  atmosphere a f t e r  LOCA. 
c o i l  u n i t  has  84 x lo6 Btulhr  capac i ty  under emergency condi t ions .  

I n  case  of 

c i r c u l a t e d  from t h e  contai-D. - 
Each fan- 

Containment I s o l a t i o n  System: I s o l a t i o n  i s  i n i t i a t e d  upon 4 p s i g  rise 
i n  p r e s s u r e .  Valves on p e n e t r a t i o n s  on each s i d e  of t h e  containment 
w a l l  c l o s e  au tomat ica l ly  t o  prevent  leakage of contaminants through 
open p ipes .  

Containment A i r  F i l t r a t i o n :  The low volume purge and f i l t r a t i o n  syster  
serves as the cleanup system. There are redundant charcoa l  f i l t e r  
t r a i n s  and o t h e r  f i l t e r s  €or  cleanup b e f o r e  vent ing  t o  atmosphere. 

Penetration-: Drawings show e l e c t r i c a l  p e n e t r a t i o n  rooms and 
p i p i n g  p e n e t r a t i o n  rooms. 

D 3 .  SAFETY INJECTION SYSTEMS 

Accumulator Tanks: Two core  f looding  tanks  each hold ing  10,875 g a l  of 
borated water d ischarge  t h e i r  conten ts  i n t o  t h e  two p ip ing  loops,  
thus  f looding  t h e  core.  
ing  when t h e  system pressure  drops t o  about 600 ps ig .  

Act ion i s  automatic  wi th  check va lves  open- 

High-head Safe ty  I I l jec t ion :  Three high-head pumps , each r a t e d  700 gpm 
a t  1125 p s i g  are provided f o r  t h e  makeup and p u r i f i c a t i o n  system. 
Two of t h e s e  pumps can be used f o r  emergency t o  i n j e c t  borated water 
in to  the coolant  system t o  makeup f o r  small l e a k s .  

- 
Low-head SaEety I n j e c t i o n :  Two low-head pumps, each r a t e d  5000 gpm a t  
350 p s i g  i n j e c t  water from t h e  bora ted  water s t o r a g e  tank i n t o  t h e  
r e a c t o r  t o  cover t h e  core  t o  prevent  f u e l  mel t ing.  
water s t o r a g e  tank becomes empty, s u c t i o n  of t h e  pumps i s  switched t o  
t h e  containment sump and t h e  water i s  r e c i r c u l a t e d .  

When t h e  borated 



24 

E. OTHER SAFETY-RELATED FEATURES 
Reactor:  GREENWOOD 

R e a c t o r  Vessel F a i l u r e :  

N o  r e f e r e n c e  found. 

Containment- F l o o d a b i l i t y  : 

No r e f e r e n c e  found. 

Reactor-Coolant Leak-Detection System: 
atmospheric monitors ,  observat ion of makeup ra tes  t o  t h e  p r e s s u r i z e r ,  
and by t h e  main sump l e v e l  and pump ope ra t ion .  Numerous s m a l l  sumps 
loca ted  i n  t h e  v i c i n i t y  of p o t e n t i a l  leakage can a s s i s t  i n  i d e n t i f i c a -  
t i o n  of  leakage p o i n t s .  
Maximum al lowable leakage i s  10 gpm ( i d e n t i f i e d )  and 1 gpm (unident i -  
f i e d )  . 

Leakage can be de t ec t ed  by 

These sma l l  sumps d r a i n  t o  t h e  main sump. 

Fai led-Fuel-Detect ion System: 
monitors  t h a t  w i l l  d e t e c t  f a i l e d  f u e l ,  o r  t hey  can a l s o  d e t e c t  leak-  
age of s t e a m  generator  tubes.  

Main steam l i n e s  have r a d i a t i o n  

Emergency Power: Four diesel-generator  u n i t s  are provided - 2 f o r  eacl 
r e a c t o r .  
suppl ied.  One of t h e s e  load groups i s  redundant equipment. Un i t s  are 
r a t e d  4400 KW continuous and a r e  i s o l a t e d  from each o t h e r  and indepen- 
dent .  
( 4  h r s  ope ra t ion )  and a s t o r a g e  t ank  wi th  7 days supply of f u e l .  

Each diesel-generator  h a s  2 load groups t o  which power i s  

U n i t s  are s t a r t e d  by compressed a i r .  Each u n i t  has  a day t ank  

Control of Axia l  Xenon O s c i l l a t i o n s  By _Burnable Shims, Part-Length 
Control  Rods, In-Core Instrumentat ion:  I n  co re  instruments  measure 
neutron f l u x  f o r  f l u x  mapping during ope ra t ion .  
ad jus t ed  t o  maintain a n  a x i a l l y  balanced power d i s t r i b u t i o n .  

P a r t  l eng th  rods  are 

Boron D i l u t i o n  Control :  
c o n t r o l s  w i l l  i n s e r t  rods t o  maintain power l e v e l  and r e a c t o r  coolant  
temperature.  
f eed  b lock  v a l v e  t o  t e rmina te  a d d i t i o n  of wa te r .  On manual c o n t r o l  
wi th  no c o n t r o l  rod i n s e r t i o n ,  r e a c t i v i t y  a d d i t i o n s  ceu6e a h igh  
temperature  o r  high p r e s s u r e  t r i p .  
f eed  block va lve  t o  c l o s e ,  terminat ing a d d i t i o n  of bora ted  w a t e r .  

Long-Term Cooling: Accomplished by the decay h e a t  removal system whic 
i s  used during shutdown t o  reduce and maintain temperature of t h e  
system. Pumps c i r c u l a t e  t h e  coolant  through 2 decay h e a t  c o o l e r s  whic 
are cooled by t h e  nuc lea r  service water system. A 31-acre emergency 
coo l ing  r e s e r v o i r  can provide a d d i t i o n a l  water f o r  emergency cool ing.  
Reservoi r  capac i ty  i s  86-mill ion g a l l o n s .  

Organic-Iodide F i l t e r :  No r e f e r e n c e  found. 

Hydrogen Recombiner: None mentioned. Hydrogen product ion i s  handled 
by d i l u t i n g  containment a i r  wi th  o u t s i d e  a i r  o r  by bleed-off contain-  

i d e  throueh cha rcoa l  a nd D a r t  i c u l a t e  f i l t e r s .  ment a i r  t o  t h e  o u t s  

With t h e  h i g h e s t  r a t e  of d i l u t i o n ,  automatic  

Rod i n s e r t i o n  beyond t h e  al lowable band w i l l  c l o s e  t h e  

Control  rod i n s e r t i o n  w i l l  cause 

, 
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Page 5 ,  PWR - 
I 

.- F.  GENERAL Reactor: GREENWOOD 
Windspeed, D i r e c t i o n  Recorders, and Seismographs: Col lec t ion  of 

35' and 200' l e v e l s .  
s t a l l e d .  A peak accelerograph w i l l  be  i n s t a l l e d  t o  record  peak 
va lues  and a multielement seismoscope w i l l  b e  i n s t a l l e d  a l s o .  
P l a n t  Operat ion Mode: 

meteorological  d a t a  w a s  s t a r t e d  i n  Sept .  1972 us ing  measurements a t  
Three s t r o n g  motion accelerographs w i l l  b e  in-  

- 
Designed f o r  load fol lowing.  

- 
S i t e  Descr ip t ion :  The s i t e  i s  a 2 by 3 m i l e  r ec tangular  a r e a  w e l l  
served by count ry  roads and t h e  C&O Rai l road .  Since t h e  s i t e  i s  about 
11 m i l e s  from Lake Huron, condenser cool ing  w i l l  r e q u i r e  cons t ruc t ion  
of a long spray  cana l .  Also, a 200-acre l a k e  impoundment w i l l  be  
b u i l t  f o r  emergency cool ing.  The area c l o s e  i n  around t h e  s i t e  i s  
s p a r s e l y  populated and a g r i c u l t u r e  i s  the p r i n c i p a l  a c t i v i t y .  

Turbine O r i e n t a t i o n :  
Center l i n e s  are about 190 f t  apar t .  
- Emergency Plans :  P lans  are be ing  made t o  cover emergencies ranging 
from simple l o c a l  emergencies t o  very  complex emergencies. 
be very s imi l a r  t o  those  developed f o r  t h e  Fermi s i t e .  
be prepared f o r  5 condi t ions :  
( 3 )  rescue ,  ( 4 )  contaminated i n j u r y ,  and (5) c i v i l  d i s o r d e r  and bomb 
t h r e a t s .  

Ejected t u r b i n e  b lades  could s t r i k e  containment. 

Plans w i l l  
Procedures w i l  

(1) Evacuation, (2) f i r e  f i g h t i n g ,  

Outside agencies  w i l l  be  contac ted  a s  requi red .  

Environmental Monitoring P lans :  An o f f s i t e  r a d i o l o g i c a l  monitoring 
program w i l l  be  i n i t i a t e d  i n  t h e  environs of Greenwood p r i o r  t o  opera- 
t i o n .  The purpose w i l l  b e  t o  document background l e v e l s  of radio-  
a c t i v i t y  t o  s e r v e  as a b a s i s  f o r  a n  environmental impact assessment 
of t h e  opera t ion  of t h e  p l a n t .  
s o i l ,  milk,  v e g e t a t i o n ,  food crops ,  wi ld  l i f e ,  a i r ,  f i s h ,  sediment, 
and s u r f a c e  water. 

Samples w i l l  b e  taken of ground water ,  

Radwaste Treatment: Liquid w a s t e s  are t r e a t e d  by f i l t r a t i o n ,  d e g a s i f i -  
c a t i o n ,  ion  exchange, and evaporat ion.  A f t e r  t reatment  and monitoring 
l i q u i d  e f f l u e n t s  are e i t h e r  recyc led  through a subsystem, reused i n  
t h e  p l a n t ,  o r  discharged t o  t h e  environment. Hydrogen i n  gases  i s  corn 
bined t o  form water. Gases wi th  xenon and krypton are compressed and 
s t o r e d  i n  tanks f o r  l a te r  release t o  t h e  atmosphere. Other gases are 
monitored, passed through charcoa l  f i l t e r s  and re leased  t o  t h e  atmo- 
sphere.  Sol id  wastes such as evaporator  bottoms and demineral izer  
bottoms are packed i n  shipping c o n t a i n e r s  wi th  s o l i d i f i c a t i o n  agents  
and c a t a l y s t .  Other s o l i d s  are packed i n t o  shipping conta iners  f o r  
shipment o f f s i t e  f o r  d i s p o s a l .  

P l a n t  Vent: Vent is on roof of containment a t  top  of dome. 
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Reactor: GREENWOOD G .  SITE DATA 

Nearby Body of Water: Normal Level --- (MSL; 
Lake Huron i s  10 m i  N .  Two Max Prob Flood Level --- (MSLJ 

streams are 3 m i  awav. 

Page 6 ,  PWR 

1 Size  of S i t e  3620 Acres S i t e  Grade Elevat ion 758' (MSL) 

F l a t  t o  s l i g h t l y  r o l l i n g .  ToPoWaPhY of S i t e :  

of Surrounding Area (5 m i  r ad ) :  

T o t a l  Permanent Population: In 2 m i  r a d i u s  770 ; 10 n i  15.775 

Date of Data: 1970 In  5 m i  r a d i u s  2532 ; 50 m i  7 3 5 5 . 0 1 9  

Nearest C i ty  of 50,000 PoPUlation: 

D i s t .  from s i t e  18  Miles, Di rec t ion  SE , Populat ion 56,898 

Land Use i n  5 Hile Radius: 

F l a t  t o  r o l l i n g .  

Sa rn ia ,  Ontar io ,  Canada. 

A g r i c u l t u r a l .  

Meteorology: P r e v a i l i n g  wind d i r e c t i o n  SW Avg. speed 10 mph 

.. 

Water Taken From: 

In t ake  S t ruc tu re :  Spray modules are loca ted  i n  t h e  spray canal  on 
40-ft  c e n t e r s .  Depth of canal  i s  12 f t .  

Makeup from Lake Huron through a 15 m i  long pipe 
l i n e .  

Water Bod Temperatures: Winter minimum -- "F Summer maximum --OF 
River  Flow NA ( c f s )  minimum; NA ( c f s )  average 

Service Water Q u a n t i t y  ".50,000 gpm/reactOr 

Flow Thru Condenser 520,000 
( B t u / h r ) / r e a c t o r  Heat Di s s ipa t ed  t o  Environment 

Heat Removal Capacity of Condenser 7600 x lo6 (B tu /h r ) / r eac to r  

Discharge S t ruc tu re :  Blowdown discharge i s  d i r e c t e d  i n t o  t h e  o n s i t e  
cool ing impoundment f o r  cool ing be fo re  discharge t o  t h e  Black River.  

(gpm)/reactor Temp. R i s e  30 OF 

F 
--- 

Cooling Tower(s): Descr ipt ion & Number - None 

blow do^ - --- gpmfreactor Evaporative loss --- gpmfreactor I 

. 
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BYRON, 50-454, 50-455 

P r o j e c t  Name: Byron S t a t i o n  
A-E:  Sargent  & Lundy 

 ti^^: Ogle ‘O.5 near Byron Vessel \‘endor: --- 
(Northern 111.) NSS Vendor: Westinehouse 

Owner : Commonwealth Edison Containment 
Constructor :  Sareent  & Lundv 

. 
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Exclusion Dis tance ,  Proper ty  boundary 
Miles from 0.28 t o  1 . 1 7  m i .  
Low Populat ion Zone 
Distance,  Miles 3 m i  r a d i u s  
Metropol is  Distance Populat ion 

17 m i l e s  272,063 Rockf ord , 

Safe  Shutdown Earthquake 
Accelera t ion ,  g .12 
Operat ing Basis Earthquake 
Accelera t ion ,  g .06 
Earthquake V e r t i c a l  Shock, - 
% of Hor izonta l  66 

I l l .  

Design Winds i n  mph: 

A t  0 - 50 f t  e l e v  85 

50 - 150 f t  100 

150 - 400 f t  115 

Tornado 300 mph tang + 60 

AP = 3 p s i /  3sec  
t r a n s  

Is I n t e n t  of 70 Design 
C r i t e r i a  S a t i s f i e d ?  Yes, see Sec t ion  3.1.  

D 1 .  CONTAINMENT 

Max Leak Rate a t  Desinn - -  

-___ 
D. ENGINEEREC SAFETY FrATURES 

50 Design Pressure ,  

Calculated Max I n t e r -  
DSlP 

Pressure ,  %/dav "-1 1 n a l  Pressure ,  p s i g  
Type of Construct ion:  

Reinforced concre te  c y l i n d r i c a l  wal l s  (pos t  tensioned)  3 1/2-f t 
t h i c k  wi th  shal low dome on a re inforced  concre te  base  foundat ion 
s l a b .  A steel  l i n e r ,  1/4-in. t h i c k ,  forms a v i r t u a l l y  leak- t igh t  
containment. Free  volume i s  2.9 X l o 6 .  This i s  a 3-but t resses  
system. 

Design Rasis : 

Designed t o  withstand LOCA wi th  l o s s  of f i s s i o n  products  t o  t h e  
atmosphere w e l l  w i t h i n  AEC l i m i t s .  Designed a l s o  t o  withstand a l l  
n a t u r a l  loads  (snow, wind, seismic)  wi thout  loss of i n t e g r i t y ;  
wi th  e i t h e r  of above i n  combination. 

_ _ _ ~  Vacuum R e l i e f  Capabi l i ty :  When p r e s s u r e  drops 0.1 p s i g  below 
atmospheric, r e l i e f  va lve  opens t o  l e t  a i r  i n  t o  relieve t h e  

v n n l l l m j t i n - n  
Post-Construct ion Test ing:  

Leak-rate tests w i l l  be  run a t  50 p s i g  and 25 ps ig .  S t r u c t u r a l  
acceptance test w i l l  be run a t  115% of design pressure .  

P e n e t r a t i o n s :  

H a s  double s e a l e d  p e n e t r a t i o n s ,  each one i n d i v i d u a l l y  t e s t a b l e .  

Weld Channels: None mentioned; however, a thorough i n s p e c t i o n  of 
welds w i l l  b e  made us ing  radiography, magnetic p a r t i c l e  l i q u i d  pene- 
t r a n t ,  and vacuum soap box. 
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Reactor: BYRON ) 2 .  CONTAINMENT SAFETY FEATURES 

:ontainmenc Spray System: 

Two 100% capac i ty  systems w i l l  b e  used,  drawing water from t h e  r e f u e l -  
i n g  water s t o r a g e  tank spraying  i t  i n t o  containment through nozz les  
h igh  above t h e  opera t ing  deck. Rate of flow t o t a l  w i l l  be  2460 gpm 
of bora ted  water wi th  NaOH t o  remove iodine .  

- 
:ontainment Cooling: 

Four fan-coi l  coolers  o p e r a t e  dur ing  normal opera t ion  o r  a f t e r  LOCA. 
For  normal opera t ion ,  2 u n i t s  run and d i s s i p a t e  13.5 X lo6 Btu/hr. 
I n  emergency condi t ions ,  2 u n i t s  w i l l  remove 264 x lo6 Btu/hr  of h e a t .  

:ontainment I s o l a t i o n  System: 

TWO v a l v e s  on each l i n e  t h a t  p e n e t r a t e  containment au tomat ica l ly  c lose 
under acc ident  condi t ions  t o  i s o l a t e  t h e  containment atmosphere from 
t h e  o u t s i d e  environment. 
:ontainment A i r  F i l t r a t i o n :  
A r e c i r c u l a t i o n  system uses p r e - f i l t e r s ,  HEPA f i l t e r s ,  and charcoa l  
f i l t e r s  t o  c lean  up t h e  a i r .  
f i l t e r  system. 
'enetration-: 

H a s  p e n e t r a t i o n  areas. 

13. SAFETY I N J E C T I O N  SYSTEMS 

lccumul a t o r  Tanks : 

Four tanks  each hold ing  6350 g a l  of bora ted  water under n i t r o g e n  gas 
pressure  i n j e c t  t h e i r  conten ts  i n t o  t h e  r e a c t o r  v e s s e l  when system 
pressure  drops t o  585 p s i g .  

ligh-head Safe ty  I n j e c t i o n :  

Four pumps w i l l  in ject  a t o t a l  of 1200 gpm i n t o  t h e  r e a c t o r  v e s s e l  
through four  l i n e s  t o  f lood t h e  core i n  case  of a small break where 
t h e  high head pumps can maintain t h e  p r e s s u r e  and water l e v e l .  

Purge a i r  e n t e r s  through a s imilar  

- 
Low-head Safe ty  I n j e c t i o n :  
There are 2 pumps i n j e c t i n g  borated water through 4 l i n e s  i n t o  t h e  
r e a c t o r  vessel .  T o t a l  flow i s  4500 gpm. 
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Reactor:  BYRON E. OTHER SAFETY-RELATED FEATURES 

Reactor Vessel F a i l u r e :  
Af t e r  LOCA, s a f e t y  i n j e c t i o n  of w a t e r  w i l l  n o t  e f f e c t  t h e  i n t e g r i t y  

Containment- F loodab i l i t y  : 
- o f  t h e  r e a c t o r  v e s s e l .  

. 
Leakage w i l l  b e  de t ec t ed  by makeup water f o r  p r e s s u r i z e r ,  contain- 
ment a i r  monitoring which i s  t h e  most s e n s i t i v e  d e t e c t i o n  device,  
containment humidity,  p re s su re ,  temperature and containment sump 
water l e v e l .  Maximum u n i d e n t i f i a b l e  leakage l i m i t  i s  1 gpm max. 
I d e n t i f i a b l e  leakage l i m i t  i s  10 gpm. 

ailed-Fuel-Detection System: 

Similar  t o  Zion p l a n t  where r e a c t o r  coolant  w a t e r  i s  analyzed 
p e r i o d i c a l l y  f o r  r a d i o a c t i v i t y .  
of delayed neutrons i n  t h e  coolant  are being t e s t e d  a t  t h e  Ginna 
p l a n t .  

Emergency Power: 
Two d i e s e l  gene ra to r s  are provided f o r  each u n i t ,  each r a t e d  4000 KW 
f o r  continuous s e r v i c e ,  ready t o  accept  load i n  10 seconds. 
have independent compressed a i r  s t a r t i n g .  
(90 min capac i ty  a t  f u l l  l o a d ) ,  2 t r a n s f e r  pumps, and a s to rage  tank 
wi th  7 days supply f o r  f u l l  load continuous ope ra t ion .  

Instruments  f o r  prompt de t ec t ion  

Un i t s  
Each u n i t  has a day tank 

Control of Axial Xenon O s c i l l a t i o n s  By _Burnable Shims, Part-Length 
Control Rods, In-Core Instrumentat ion:  
--- 

Boron Di lu t ion  Control :  

Long-Term Cooling: 

f o r  long terms. 
r e c i r c u l a t i o n  of borated water from the  containment sump through hea t  
exchanger coo le r s .  

iThe E s s e n t i a l  Service Water System can be  used f o r  emergency cool ing 
Normally, long-term cool ing can be accomplished by 

Organic-Iodide F i l t e r :  No r e fe rence  found. 

Hydrogen Recombiner: Two 50-cfm thermal recombiners are a v a i l a b l e  t o  
h e a t  incoming a i r  stream t o  1200°F and recombine hydrogen. 



32 

Reactor:  BYRON ?. GENEML 

Jindspeed, D i rec t ion  Recorders,  and Seismographs: i 

s t r u c t u r e .  
? l a n t  Operation Mode: 

Designed f o r  load fol lowing i f  required i n  ope ra t ion ,  
S i t e  Desc r ip t ion  : 
The s i t e  i s  roughly r ec t angu la r  i n  shape loca ted  i n  North Central  Ill .  
about 1 1 1 2  m i l e s  from t h e  Rock River which i s  used p r imar i ly  f o r  re- 
c r e a t i o n .  The area i s  r o l l i n g  wi th  a g r i c u l t u r e  predominating. About 
ha l f  of t h e  s i t e  i s  p r e s e n t l y  used f o r  farming, about 10% of t h e  s i t e  
being wooded. Elevat ions vary from 730-ft i n  t he  NW corner  of t he  
s i t e  t o  906-ft i n  t h e  SE po r t ion .  

h r b i n e  O r i e n t a t i o n :  Ejected blades could s t r i k e  containment. 

*ergency Plans : 

Emergency and evacuat ion p l ans  w i l l  be  developed t o  implement p l ans  
submitted t o  AEC i n  May 1972. Plans w i l l  a s s u r e  continued coordina- 
t i o n  wi th  l o c a l ,  s ta te ,  and f e d e r a l  agencies .  P e r i o d i c  reviews and 
p r a c t i c e  s e s s i o n s  w i l l  b e  held t o  maintain f a m i l i a r i t y  wi th  t h e  plans.  
A small dispensary w i l l  be  used a t  t h e  s i t e  f o r  decontamination of 
personnel .  Local h o s p i t a l s  w i l l  be used i n  t h e  p l ans .  

Environmental Monitoring P lans :  

P reope ra t iona l  programs a i m  t o  determine p r e s e n t  state of s u r f a c e  
water, ground water,  air  q u a l i t y ,  meteorological  f a c t o r s ,  cond i t ion  
of s o i l s ,  terrestrial  d i o t a ,  a q u a t i c  organisms, and r a d i o l o g i c a l  
f a c t o r s .  A f t e r  f u e l  loading,  t h e  monitor ing program w i l l  be  s imilar  
t o  t h e  p reope ra t iona l  program except more e f f o r t s  w i l l  b e  placed on 
r a d i o l o g i c a l  monitoring. 
somewhat by r e s u l t s  of p reope ra t iona l  monitoring. 

Ecological  monitor ing w i l l  be  governed 

kadwas te  Treat-: 

Shared d i s p o s a l  system provides  equipment t o  c o l l e c t ,  process ,  and 
prepare f o r  d i sposa l  a l l  l i q u i d ,  gaseous,  and s o l i d  wastes. Af t e r  
c o l l e c t i o n ,  l i q u i d  wastes are evaporated and may be  demineralized. 
The t r e a t e d  water from demineral izers  o r  evaporator  d i s t i l l a t e  may 
b e  r ecyc led  i n  t h e  p l a n t  o r  may be  discharged a t  concen t r a t ions  
wi th in  limits of 10CFR20 through t h e  blowdown system t o  Rock River .  
Evaporator concen t r a t e s  and spen t  demineral izer  r e s i n s  are s o l i d i f i e d ,  
drummed, and shipped o f f - s i t e  w i th  o t h e r  s o l i d  wastes f o r  d i s p o s a l .  
Gaseous w a s t e s  are c o l l e c t e d  and he ld  up f o r  r a d i o a c t i v e  decay, then 
discharged t o  t h e  atmosphere so  c o n t r o l l e d  t h a t  o f f - s i t e  dose i s  as 
low as p r a c t i c a l .  

P l a n t  Vent: Each r e a c t o r  has  a ven t  s t a c k  a d j a c e n t  t o  t h e  contain- 
ment s t r u c t u r e .  Stacks are 8 - f t  diam a t  t h e  bottom and 120-ft  high.  

. 
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Reactor: BYRON G .  SITE DATA 

Normal Level 672l (MSL: Nearby Body of Water: 
Rock River i s  about Max Prob Flood Level 725' (MSL: 
2 m i l e s  w e s t  

S i ze  of S i t e  1430 Acres S i t e  Grade Eleva t ion  868' (MSL: 

Topography of S i t e :  Rol l ing  

of Surrounding Area (5 m i  rad) :  

T o t a l  Permanent Popula t ion :  I n  2 m i  r a d i u s  ; 10 n i  1 g . m  

Date of Data: 1970 I n  5 m i  r a d i u s  6059 ; 50 m i  879,717. 

Nearest C i t y  of 50,000 Population: Rockford, I l l .  

D i s t .  from s i t e  1 7  Miles, Di rec t ion  NE , Popula t ion  147.370 

Land Use i n  5 Nile Radius: 
Byron 3.7 m i  NNE (pop 1749) and Oregon 5 m i  SSW (pop 3539). 

Rol l ing  

Rural,  farming, wi th  2 small communities, 

Meteorology: P r e v a i l i n g  wind d i r e c t i o n  * Avg. speed 1.10 mDh 
*NW i n  w in te r  

-I 

Miscellaneous Items Close t o  t h e  S i t e :  Byron i s  t h e  c l o s e s t  town, 
about 3 m i l e s  NNE. County Highway #2 runs  a l l  t h e  east  boundary of the 
s i t e ,  S t a t e  Highway 82 i s  1 1 1 2  m i  W and S t a t e  Highway #72 is  about 
2 m i  N .  The Chicago Milwaukee RR i s  about 3 m i  N .  The Rockford Drag 
S t r i p  i s  about 3 m i  NNE wi th  a y e a r l y  a t tendance  of about 72,500. The 
n e a r e s t  school  i s  i n  Byron. Quad-Cities i s  t h e  n e a r e s t  nuc lear  f a c i l i t  

H.  CIRCULATING WATER SYSTEM 

Type O f  Sy5;tem: 

- ou m i  bw. 

Closed system us ing  cool ing  towers. 

Water Taken-!%!!?L: Rock River  f o r  makeup. 

In t ake  S t rnc tu re :  
t h e  p l a n t  about 2 112 m i .  The i n t a k e  s t r u c t u r e  i s  r e in fo rced  concre te  
w i t h  b a r  g r i l l ,  t r a v e l i n g  screens  and 3 makeup pumps. Also the re  are 
4 d i e se l -d r iven  f i r e  pumps i n  t h e  s t r u c t u r e .  
Water BodyTemperatures:  Winter minimum --- O F  Summer maximum ---'I 

River Flow 400" ( c f s )  minimum; 4580 ( c f s )  averagi 

Serv ice  Watgr Quant i ty  84,000 gpmfreactor 

Flow Thru Condenser 632.000 (gpm)/reactor Temp. R i s e  24 
Heat Diss ipa ted  t o  Environment 7400 x lo6 (B tu /h r ) / r eac to r  

Heat Removal Capacity of Condenser --- (B tu /h r ) / r eac to r  

Makeup water i n t a k e  i s  i n  the  Rock River,  WNW of 

*1 day lowest 

Discharge SFructure:  Blowdown i s  discharged i n t o  t h e  Rock River. 
des ign  of t h e  d ischarge  s t r u c t u r e  i s  no t  y e t  completed. 

The 

Cooling Tower(s): Descr ip t ion  & Number - 2 n a t u r a l  d r a f t  towers 

Blowdown 13,050 gpmfreactor Evaporative l o s s  9000 gpmfreactor 
450-ft h igh  X 520-ft diam a t  base.  
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D i f f .  "F 
Active Heat Trans 
Surf Area, f t 2  
Avg Heat F lux ,  

Page 1 (PWR) 

BRAIDWOOD, 50-456, 50-457 

UCoeff. Ak/k/osi I x lo-" -_".A 

="  "~~ !Moderator Void Coef f , h  ,--- + J - r ~  

Coefficient, Negative a t  a l l  

P ro jec t  Name: Braidwood S t a t i o n  

Btu/hr f t L  

A-E: Sargent  & Lundy 
Vessel Vendor: --- 
NSS Vendor: 

W i l l  Co., Ill. 
50 Miles SW of Chicago Location : 

Westinghouse 

vel f 

Orme r : Commonwealth Edison Containment 

Max H e a t  Flux,  
Btu /hr  ft2 
Avg Thermal 
Output,  kw/f t  
Max Thermal 
Output ,  kw/f t  
Max Clad Surface  

Tota l  l ieat  ( 

!Shutdown Margin, Hot 1 
521,300 1 rod s t u c k ,  %Ak/k 

7.05 

16.9 

n l L n  

Burnable Poisons,  Boros i l i ca t e  i n  
iType and Form ss t tubes  
Number of Cont ro l  
Rods 53 1060 

Number of Par t -  7 cn 

p s i a  
DNBR , 
Nominal 
To ta l  Flowrate.  I 

No. Coolant 

l b  / h r  
Eff Flowrate f o r  
Heat Trans ,  l b / h r  
Eff Flow Area f o r  
Heat Trans,  f t 2  
Avg Vel Along 

I ICOmPiled by: Fred Heddleson 2 / 7 4  

Fuel Rods, f t / s e c  
Avg Mass Veloc i ty  

--.- 

l b / h r - f t 2 .  
Nominal Core 

~~ 

I Rods-Clean-- I 
!Boron Worth, Hot, 11%/120 

I n l e t  Temp, 

'Boron Worth, Cold, 1%/60 ppm 
1 %  Ak/k/pr>m 

Avg Fisc: i n  
Core, "Y 

% Ak/k/ppm 
Nom Hot Charinel 
Ou t l e t  Temp, O F  

Avg Film Coeff ,  cnnn , F u l l  Power Moderator 
Btu/hr f t 2 - ' F  

, _ ~ _  

:o +3.0) 

62.3 

%650 

~. ~ 

[Temp Coeff .  Ak/k/'F p a u  ' 
((Koderator Pressure I ( s . 0 4  t 

"UUU 

%?A 7 .. c Avg F i l m  Temp 

IlAk/k/% Void rs~aLLVC J L , L U U  

I vD"u JLength Rods (PLR) 8 ruU 
Loops I '  [Nuclear Sa fe ty  Information Center 
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Exclusion Dis tance ,  
Miles 
Low Populat ion Zone 

Me t r op o 1 i s  Distance Populat ion 
Chicago, 

Safe  Shutdown Earthquake o.12 
Acce lera t ion ,  g 
Operat ing Basis Earthquake 

0.06 Accelera t ion ,  g 

66 
Earthquake V e r t i c a l  Shock, 
% of Hor izonta l  

0 . 3  

Distance,  Miles radius 

45 m i .  6,978,947 Ill .  

Page 2 .  PWR 

Design Winds i n  mph: 

A t  0 - 50 f t  e l e v  85 

50 - 150 f t  100 

150 - 400 f t  115 

Tornado 300 mph tang + 60 
t r a n s  

AP = 3 p s i /  3sec 

D 1 .  CONTAINMENT 
Max Leak Rate a t  Desim - - 

~~~ -~~ 
I 

Is I n t e n t  of 70 Design 
C r i t e r i a  S a t i s f i e d ?  Y e s ,  see Sec t ion  3.1 
_ _ ~  - 

50 Design Pressure, 

Calcula ted  Max I n t e r -  
DSie 

D. ENGINEEREC SAFETY EATURES 

I n a l  P r e s s u r e ,  p s i g  u.1 P r e s s u r e ,  %/dav 
Type of Construct ion:  

Reinforced concre te  c y l i n d r i c a l  w a l l s  (pos t  tensioned)  3 1 / 2 - f t  
t h i c k  w i t h  shal low dome on a r e i n f o r c e d  concre te  base foundat ion 
s l a b .  A s tee l  l i n e r ,  1/4-in. t h i c k ,  forms a v i r t u a l l y  leak- t igh t  
containment. Free volume i s  2.9 X lo6. 
sys tern. 

This  i s  a 3-but t resses  

Design Basis  : 

Designed t o  wi ths tand  LOCA wi th  l o s s  of f i s s i o n  products  t o  t h e  
atmosphere w e l l  w i t h i n  AEC limits. 
n a t u r a l  l o a d s  (snow, wind, se i smic)  wi thout  l o s s  of i n t e g r i t y ;  
wi th  e i t h e r  of above i n  combination. 

Designed a l s o  t o  wi ths tand  a l l  

Vacuum Relief  Capabi l i ty :  When p r e s s u r e  drops 0.1 p s i g  below atmo- 
s p h e r i c ,  r e l i e f  va lve  opens t o  l e t  a i r  i n  t o  relieve t h e  vacuum 
condi t ion .  
Post-Construct ion Tes t ing :  
Leak-rate tests w i l l  b e  run a t  50 p s i g  and 25 p s i g .  S t r u c t u r a l  
acceptance t es t  w i l l  b e  run a t  115% of des ign  p r e s s u r e .  

P e n e t r a t i o n s :  

H a s  double s e a l e d  p e n e t r a t i o n s ,  each one i n d i v i d u a l l y  t e s t a b l e .  

Weld Channels : None mentioned; however, a thorough inspec t ion  of 
welds w i l l  b e  made us ing  radiography, magnetic p a r t i c l e  l i q u i d  
p e n e t r a n t ,  and vacuum soap box. 
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D 2 .  CONTAINMENT SAFETY FEATURES Reactor :  BRAIDWOOD 
Containment Spray System: 

Two 100% capac i ty  systems w i l l  b e  used,  drawing water from t h e  r e f u e l -  
i n g  water s t o r a g e  tank spraying i t  i n t o  containment through nozz les  
high above t h e  o p e r a t i n g  deck. Rate of flow t o t a l  w i l l  b e  2460 gpm 
of bora ted  water wi th  NaOH t o  remove iodine .  

- 
Containment.Cooling: 

Four f a n - c o i l  c o o l e r s  opera te  dur ing  normal opera t ion  o r  a f t e r  LOCA. 
For normal opera t ion ,  2 u n i t s  run and d i s s i p a t e  13.5 X lo6 Btu/hr. 
I n  emergency condi t ions ,  2 u n i t s  w i l l  remove 264 x lo6 Btu/hr  of h e a t .  

Containment l s o l a  t i  on Sys tern : 
Two va lves  on each l i n e  t h a t  p e n e t r a t e  containment au tomat ica l ly  c l o s e  
under acc ident  condi t ions  t o  i s o l a t e  t h e  containment atmosphere from 
t h e  o u t s i d e  environment. 

Containment A i r  F i l t r a t i o n :  
A r e c i r c u l a t i o n  system uses  p r e - f i l t e r s ,  HEPA f i l t e r s ,  and charcoa l  
f i l t e r s  t o  c lean  up t h e  a i r .  Purge a i r  e n t e r s  through a similar 
f i l t e r  system. 

P e n e t r a t i o n  Room: 
H a s  p e n e t r a t i o n  areas. 

D 3 .  SAFETY I N J E C T I O N  SYSTEMS 

Accumulator Tanks : 

Four tanks each hold ing  6350 g a l  of bora ted  water under n i t rogen  gas 
pressure  i n j e c t  t h e i r  conten ts  i n t o  t h e  r e a c t o r  v e s s e l  when system 
p r e s s u r e  drops t o  585 ps ig .  

High-head S-afety I n j e c t i o n  : 

Four pumps w i l l  i n j e c t  a t o t a l  of 1200 gpm i n t o  t h e  r e a c t o r  v e s s e l  
through f o u r  l i n e s  t o  f lood  t h e  core  i n  case of a small break where 
t h e  high head pumps can main ta in  t h e  p r e s s u r e  and w a t e r  level. 

- 
Low-head SaEety I n j e c t i o n :  

There are 2 pumps i n j e c t i n g  bora ted  w a t e r  through 4 l i n e s  i n t o  t h e  
r e a c t o r  vessel. T o t a l  flow is  4500 gpm. 
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E. OTHER SAFETY-RELATED FEATURES 
Reactor :  BRAIDWOOD 

Reactor  Vessel F a i l u r e :  
Af te r  LOCA, s a f e t y  i n j e c t i o n  of water w i l l  no t  e f f e c t  t h e  i n t e g r i t y  
of t h e  r e a c t o r  vessel. 
Containment- F l o o d a b i l i t y :  

Found no re ference .  

I Reactor-Coolant Leak-Detection System: 

Leakage w i l l  be  d e t e c t e d  by makeup water f o r  p r e s s u r i z e r ,  contain-  
ment a i r  monitor ing which i s  t h e  most s e n s i t i v e  d e t e c t i o n  device ,  
containment humidi ty ,  p r e s s u r e ,  temperature  and containment sump 
water level.  Maximum u n i d e n t i f i a b l e  leakage l i m i t  i s  1 gpm max. 
I d e n t i f i a b l e  leakage l i m i t  i s  10 gpm. 

Failed-Fuel-Detection System: 

S i m i l a r  t o  Zion p l a n t  where r e a c t o r  coolan t  water i s  analyzed 
p e r i o d i c a l l y  f o r  r a d i o a c t i v i t y .  
of delayed neutrons i n  t h e  coolan t  are be ing  t e s t e d  a t  t h e  Ginna 
p l a n t .  

Instruments  f o r  prompt d e t e c t i o n  

Emergency Power: 

Two d i e s e l  g e n e r a t o r s  are provided f o r  each u n i t ,  each r a t e d  4000 KW 
f o r  cont inuous 
have independent compressed a i r  s t a r t i n g .  
(90 min capac i ty  a t  f u l l  l o a d ) ,  2 t r a n s f e r  pumps, and a s t o r a g e  tank 
wi th  7 days supply f o r  f u l l  load cont inuous opera t ion .  

s e r v i c e ,  ready t o  accept  load i n  10  seconds. Uni t s  
Each u n i t  h a s  a day tank 

Control  of Axial Xenon O s c i l l a t i o n s  By Burnable Shims, Part-Length 
Control  Rods, In-Core Ins t rumenta t ion :  

--- 

Boron D i l u t i o n  C o n t s :  

--- 

L o n g - T e r m ~ o o l i n g :  Normally bora ted  water would b e  r e c i r c u l a t e d  as 
long as  requi red ,  t ak ing  s u c t i o n  from t h e  containment sump. 
w a t e r  w e r e  requi red ,  i t  could be taken from t h e  tremendous capac i ty  
of  t h e  cool ing  l a k e ,  o r  makeup from t h e  Kankakee River could b e  used. 

I f  more 

Organic-Iodide F i l t e r  : 

Hydrogen Recombiner: 
t o  h e a t  incoming a i r  stream t o  1200°F and recombine hydrogen. 

No r e f e r e n c e  found. 

Two 50 cfm thermal  recombiners are a v a i l a b l e  
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Reactor:  BRAIDWOOD F. GENERAL 

Windspeed, D i rec t ion  Recorders,  and Seismographs: 
Data has  n o t  y e t  been c o l l e c t e d  f o r  meteorology a t  t h e  si te.  A 
c e n t r a l  recording accelerograph w i l l  be  i n s t a l l e d  i n  t h e  c o n t r o l  area. 
Three t r i a x i a l  s enso r s  w i l l  be  i n s t a l l e d  w i t h i n  t h e  containment 
s t r u c t u r e .  

P l a n t  Operation Mode : 
Designed f o r  load fol lowing i f  r equ i r ed  i n  ope ra t ion .  

- 
S i t e  Desc r ip t ion :  

Located on t h e  Kankakee p l a i n  where farm l ands  have been replaced 
by s t r i p  coa l  mining. The s i te  has  been mined already.  The former 
s t r i p  mine area w i l l  be used f o r  a cool ing l a k e  with about 2640 
s u r f  ace acres. 

- Emergency Plans : 
Emergency and evacuat ion p l ans  w i l l  b e  developed t o  implement p l ans  
submitted t o  AEC i n  May 1972. Plans w i l l  a s s u r e  continued coordina- 
t i o n  wi th  l o c a l ,  s ta te ,  and f e d e r a l  agencies .  P e r i o d i c  reviews and 
p r a c t i c e  s e s s i o n s  w i l l  b e  h e l d  t o  maintain f a m i l i a r i t y  wi th  t h e  plans.  
A sma l l  dispensary w i l l  be used a t  t h e  s i t e  f o r  decontamination of 
personnel .  Local h o s p i t a l s  w i l l  be  used i n  t h e  p l ans .  

Environmental Monitoring P lans :  
P reope ra t iona l  programs a i m  t o  determine p resen t  s ta te  of su r face  
water,  ground water, a i r  q u a l i t y ,  meteorological  f a c t o r s ,  condi t ion 
of s o i l s ,  terrestrial  d i o t a ,  a q u a t i c  organisms, and r a d i o l o g i c a l  
f a c t o r s .  A f t e r  f u e l  loading,  t h e  monitoring program w i l l  b e  s imilar  
t o  t h e  p reope ra t iona l  program except  more e f f o r t s  w i l l  be  placed on 
r a d i o l o g i c a l  monitoring. 
somewhat by r e s u l t s  of p reope ra t iona l  monitoring. 

Ecological  monitor ing w i l l  be  governed 

Radwaste Treatment:  
Shared d i s p o s a l  system provides  equipment t o  c o l l e c t , p r o c e s s ,  and 
prepare f o r  d i s p o s a l  a l l  l i q u i d ,  gaseous,  and s o l i d  w a s t e s .  Af t e r  
c o l l e c t i o n ,  l i q u i d  wastes are evaporated and may be demineralized. 
The t r e a t e d  w a t e r  from demine ra l i ze r s  o r  evaporator  d i s t i l l a t e  may 
be recycled i n  t h e  p l a n t  o r  may b e  discharged a t  concentrat ions 
wi th in  l i m i t s  o f  10CFR20 through t h e  blowdown system t o  Rock River. 
Evaporator concen t r a t e s  and spen t  demineral izer  r e s i n s  are s o l i d i f i e d ,  
drummed, and shipped o f f - s i t e  w i th  o t h e r  s o l i d  wastes f o r  d i sposa l .  
Gaseous w a s t e s  are c o l l e c t e d  and held up f o r  r a d i o a c t i v e  decay, then 
discharged t o  t h e  atmosphere s o  con t ro l l ed  t h a t  o f f - s i t e  dose i s  as 
low as p r a c t i c a l .  

P l a n t  Vent: 
ment s t r u c t u r e .  

Each r e a c t o r  has  a ven t  s t a c k  ad jacen t  t o  t h e  contain- 
Stacks are 8 - f t  diam a t  t h e  bottom and 120-ft  high. 
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Blowdown - --- gpmfreactor Evaporative l o s s  --- gpm/reactor 

Page 6 ,  PWR 

Reactor:  BRAIDWOOD G .  SITE DATA 

Nearby Body of Water: 
Kankakee River - 3 m i  E ,  
cool ing l a k e  on t h e  s i t e  

S ize  of S i t e  4320 Acres S i t e  Grade Elevat ion 590' (MSL: 

Topography of S i t e :  

of Surrounding Area (5 m i  r a d ) :  F l a t  t o  r o l l i n g  

T o t a l  Permanent Populat ion:  I n  2 m i  r a d i u s  1879 ; 10 n i  2 2 . 1 1 6  

Date of Data: 19 70 In  5 m i  r a d i u s  8892 ; 50 m i  3.878.784 
Nearest C i t y  of 50.000 Population: J o l i e t ,  Ill .  

D i s t .  from s i t e  20 Miles, Di rec t ion  NNE , Populat ion 80,378 

Cool. Lake -Normal Level 595' (MSL: 
Max Prob Flood Level 555' (MSL: 

F l a t  t o  r o l l i n g  

Land Use i n  5 Mile Radius: ~ ~ ~ i ~ ~ l ~ ~ ~ ~ l  

Meteorology: P r e v a i l i n g  wind d i r e c t i o n  SW Avg. speed 9.7 mph 

S t a b i l i t y  Data - Diffusion i s  f a i r l v  aood 
I I  

Miscel laneous Items Close t o  t h e  S i t e :  S t a t e  Highway 129 and 53 run 
ad iacen t  t o  t h e  s i te  on t h e  NW corne r .  The GM&O RR runs between t h e  2 
highways. J o l i e t  i s  20 m i  NNE. The community of Godley (242 pop) i s  
near  t h e  NW corne r .  J o l i e t  a r s e n a l  i s  about 8 m i  NNE. There are 4 
s ta te  parks  w i t h i n  a 10-mi r a d i u s .  Nearest h o s p i t a l  i s  13  m i  NW i n  
Morris.  Nearest school  i s  1 1 /2  m i  SW w i t h  325 s tuden t s .  Dresden 

IS ana 
H.  CIRCULATING WATER SYSTEM ~ ~ ~ ~ l l ~  is z5 mi W.LL mm 
Type of S y s s :  

Water Taken From: 

Closed system using cool ing l a k e ,  

Kankakee River f o r  make up. 
~ ~~~ ~ 

In t ake  S t ruc tu re :  
t r a v e l i n g  sc reens  and pumps. 
will be  0.5 f p s .  

A r e in fo rced  concrete  s t r u c t u r e  wi th  g r i l l  b a r ,  
Design v e l o c i t y  a t  t h e  i n t a k e  s t r u c t u r e  

Water Body Temperatures: Winter minimum 32 O F  Summer maximum Zo 
River Flow --- ( c f s )  minimum; 12.1; ( c f s )  averag 

Service Watsr Q u a n t i t y  45,450 gpmf r e a c t o r  

Flow Thru Condenser 731,200 (gpm)freactor Temp. R i s e  20 

Heat Di s s ipa t ed  t o  Environment --- (B tu /h r ) / r eac to r  

Heat Removal Capacity of Condenser --- (B tu /h r ) / r eac to r  

Discharge S!ructure: Blowdown from cool ing l ake  discharged t o  
Kankakee River through a s u r f a c e  discharge flume. 

Cooling Tower(s): Descr ipt ion & Number - None 
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r o t a 1  Peaking 
Factor  
Avg Power Densi ty ,  

Peak Fuel  Enthalpy 
on Rod Drop, Cal/gm 

K W I E  

RIVER BEXD - 50-458. 50-459 

' r o j e c t  Name: River  Bend S t a t i o n ,  Units  1 and 2 

.ocation: W. F e l i c i a n a  P a r i s h ,  La. Vessel Vend0r:Chicago Bridge & Iroi 

) m e r :  Gulf S t a t e s  U t i l i t i e s  Co. Containment 

A-E: Stone and Webster 

2 4  m i  NNW of Baton Rouge NSS Vendor: General E l e c t r i c  

Constructor :  Stone and Webster- 

L. THERMAL 

' o t a l  Heat 

KHFR - I 
Control  Rod Worth 

2.219 0.01 Ak 

5 6 . 0  

280 

I 
' Curta in  Worth, --- 

% 
Burnable Poisons. Gadol inia  mixed 

! Type and Form i n t o  uo? 
I Number of Control  

by:Fred Heddleson, March 1974 
O N .  Nuclear Safe ty  Information Center 

! 
, 

Rods 145 
Number of Par t -  
Length Rods (PLR) None 
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Low Popula t ion  Zone 
Dis tance ,  Miles 2 m i  r a d i u s  
Metropol is  Distance Popula t ion  

3aton Kouge, La .  24 m i .  285,167 

Accelera t ion ,  g 0.10 
Operat ing Basis  Earthquake 
Accelera t ion ,  g 0.05 
Earthquake V e r t i c a l  Shock, 
X of  Hor jzonta l  

Safe  Shutdown Earthquake 

- - -  

. 

A t  0 - 50 f t  e l e v  100 

50 - 150 f t  120 

150 - 400 f t  140 

Tornado 300 mph tang.  + 60 

AP = 3 p s i /  3sec trans. 
Is I n t e n t  of 55 Design 
C r i t e r i a  S a t i s f i e d ?  Yes 

Page 2 ,  BWR 

Re.qctor: River Bend 

~~~i~~ Winds in mph: Miles -- 

C . SAFETY-RELATED DESIGh CPLITERIA 

Exciusioir Distance,  
0.38 m i  r a d i u s  

Drywell Design 

Suppression Chamber Design 
P r e s s u r e ,  p s i g  15 
Calcula ted  Max I n t e r n a l  
P r e s s u r e ,  p s i g  23.5 

Pressure .  p s i q  25 
Primary Containment Leak 

Second ContaTnment Design -10.0-in 
P r e s s u r e ,  p s i g  ( i n t e r n a l )  water 
Second Containment Leak 
Rate, %/day 1800 

Rate,  %/day 0.1 

Found no re ference .  vacuum Keliet  C a p a b i l a  

Post-Construct ion Test-: Leakage rate tests w i l l  be  conducted t o  
le termine leakage ra te  t o t a l ,  and from v a r i o u s  sources  per  App. J of 
10CFR50. 

- 
P e n e t r a t i o n s :  S ingle  sea led  with no t a p s  f o r  p r e s s u r i z i n g  as shown i n  
PSAR f i g u r e s .  
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Core Spray Cooling ~ystem:Two core spray l i n e s  e n t e r  t he  reaccor  
v e s s e l  and d i v i d e  t o  form 2 ha l f  circles of p i p e s  on t h e  r e a c t o r  w a l l .  

D 2 .  EMERGENCY CORE COOLING SYSTEMS 

There i s  a high p res su re  co re  spray system and a low p res su re  system. 
High p res su re  i s  descr ibed below. 
c e n t r i f u g a l  pump, sparger  and p ip ing .  Suction i s  taken from t h e  sup- 
p re s s ion  pool.  
p re s su re  system p r o t e c t s  t h e  core  f o r  l a r g e  s i z e d  p ipe  breaks.  

Low p res su re  system c o n s i s t s  of 

Low There i s  one pump r a t e d  5000 gpm a t  120 p s i d .  

R ~ ~ ~ ~ ~ ~ :  River  Bend 

Auto-Depressurization System: I f  t h e  high p res su re  co re  spray system 
cannot maintain r e a c t o r  water l e v e l ,  t h e  ADS ven t s  steam through 7 
p re s su re  r e l i e f  va lves  t o  lower t h e  p re s su re  so t h a t  flow from t h e  low 
p res su re  core  spray and low p res su re  coo lan t  i p j e c t i o n  systems can 
f lood  t h e  co re  i n  t i m e  t o  prevent  f u e l  damage. 
Residual-Heat-Removal S y s t e m  (RHRS): Combines 4 subsystems: 1) shut-  

down coo l ing  and r e a c t o r  v e s s e l  head sp ray ,  2) steam condensing mode 
i n  R C I C  system, 3 )  low p res su re  coolant  i n j e c t i o n ,  and 4 )  containment 
cool ing.  Equipment c o n s i s t s  of 3 closed loops,  2 h e a t  exchangers,  and 
3 main system pumps wi th  a s soc ia t ed  va lves ,  p ip ing ,  and c o n t r o l s .  
Main system pumps (3) are s i z e d  f o r  LPCI ope ra t ion ;  5050 gpmfgurnp a t  
20 ps id .  
I n  t h e  s h u t  down cool ing mode, t h e  system must coo l  r e a c t o r  t o  125°F 
i n  20 h r s .  

The 2 hea t  exchangers have t o t a l  capac i ty  of 129x10 Btu/hr.  

The R C I C  system is  descr ibed on page 4 of t h i s  r e p o r t .  

High-pressure Core Spray System: This  system has one pump r a t e d  5010 
gpm a t  1100 p s i d  wi th  necessary piping,  va lves  and c o n t r o l s .  
t e m  ope ra t e s  t o  provide co re  f lood ing  f o r  l a r g e  o r  small l e a k s  o r  
breaks.  
system begins  operat ion.  
tank o r  t h e  suppression pool.  
nozzles  
Low-Pres-e Coolant-Inject ion S y s t e w i e  

Residual  Heat Removal System and has  3 pumps each r a t e d  5010 gpm a t  20 
psid which s t a r t  au tomat i ca l ly  a t  same t i m e  LPCS system starts.  
purpose i s  t o  f lood  t h e  core when r e a c t o r  p re s su re  drops t o  a low 
value along wi th  low water l e v e l  i n  t h e  r e a c t o r .  
suppression pool ,  providing t h e  means f o r  long-term r e c i r c u l a t i o n .  
I n j e c t i o n  i n t o  t h e  r e a c t o r  i s  through 3 s e p a r a t e  nozzles .  

This sys -  

It cont inues t o  ope ra t e  a f t e r  o the r  low p res su re  i n j e c t i o n  
Pump s u c t i o n  i s  from t h e  condensate s to rage  

Two semic i r cu la r  spa rge r  r i n g s  wi th  
v water r n r l i s l l v  n x 7 p r  r n  

The 

Pump s u c t i o n  i s  t h e  

- - 
L 

E .  OTHER SAFETY-RELATED FEATURES 

&in-Steam-Line Flow R e s t r i c t o r s :  I n  t h e  case  of a l i n e  break,  t h i s  
v e n t u r i  device l i m i t s  flow from t h e  r e a c t o r  vessel t o  a va lue  of 200% 
r a t e d  l i n e  flow. 
- 

Control-Rod Veloci ty  L imi t e r s :L imi t s  v e l o c i t y  a t  which a rod can f a l l  
out .  Designed so  t h a t  v e l o c i t y  i s  l imi t ed  i n  one d i r e c t i o n  only.  
Scram v e l o c i t y  n o t  e f f e c t e d .  

.- 
Control-Rod-Drive-Housing Supports:  Beams i n s t a l l e d  under t h e  housings 

prevent  t h e  housing and rod from dropping more than about 2-in. i n  case 
of housing f a i l u r e .  Thus, rod travel would b e  l i m i t e d  t o  a s a f e  value.  

Standby Liquid-Control S y s t e m : A  manual system f o r  i n j e c t i n g  a boron 
neutron absorber  s o l u t i o n  i n t o  t h e  r e a c t o r  t o  e i t h e r  s h u t  i t  down or 
lkeep i t  shu t  down i n  case t h e  c o n t r o l  rods w i l l  n o t  do i t .  
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E .  OTHER SAFETY-RELATED FEATURES (cont 'd )  R ~ ~ ~ ~ ~ ~ :  

Standby Coolant System: Each r e a c t o r  has  one standby cool ing  tower 
t h a t  has  capac i ty  f o r  cool ing  a f t e r  a LOCA. Fans f o r  t h e s e  towers 
have e l e c t r i c a l  power suppl ied  by t h e  d i e s e l  genera tor  emergency 
power system i f  necessary.  

Containment Atmospheric Control  System: A v e n t i l a t i o n  system purges 
containment and drywell  volumes, t h e  annulus l e a k  c o l l e c t i o n  system 
maintains  a subatmospheric pressure  i n  t h e  annulus and c o l l e c t s  a i r  
t h a t  l e a k s  o u t  of containment; t h e  standby gas  treatment system proces- 
ses a i r  i n  t h e  annulus pass ing  i t  through p r e f i l t e r  and HEPA f i l t e r s ,  

River Bend 

_. - 
and then  charcoa l  beds and another  set of HEPA f i l t e r s .  
Reactor Core I s o l a t i o n  Cooling System (RCICS): Provides  makeup water 
t o  r e a c t o r  v e s s e l  when vessel i s  i s o l a t e d .  The R C I C  system uses a 
steam-driven turbine-pump u n i t  and o p e r a t e s  au tomat ica l ly  i n  t i m e  and 
wi th  s u f f i c i e n t  coolan t  flow t o  maintain adequate  w a t e r  l e v e l  i n  t h e  
r e a c t o r  v e s s e l .  Turbine pump flow rate is  600 gpm a t  1140 p s i d .  This 
i s  a subsystem of Residual  Heat Removal System. 

Reactor Vessel F a i l u r e :  Found no re ference .  

Containment F l o o d a b i l i t y :  Can b e  f looded - 28,880 cu f t  of l i q u i d  w i l l  
f lood  t o  top  of weir w a l l .  

'Ileactor-Coolant Leak-Detection System: Cons is t s  of temperature ,  
p r e s s u r e ,  flow, and f i ss ion-product  sensors  w i t h  assoc ia ted  i n s t r u -  
mentation and alarms. Abnormal leakage i s  annunciated i n  t h e  follow- 
i n g  systems: main steam l i n e s ,  r e a c t o r  w a t e r  cleanup system, resi- 
d u a l  h e a t  removal, r e a c t o r  core  i s o l a t i o n  cool ing  and f e e d  water sys- 
t e m .  Allowable leakage f o r  u n i d e n t i f i e d  leakage i s  5 gpm. 

Failed-Fuel Detect ion Systems: 
system has  4 gamma r a d i a t i o n  monitors  loca ted  on t h e  steam l i n e s  j u s t  
o u t s i d e  containment. Monitors are designed t o  d e t e c t  a gross  release 
of f i s s i o n  products  from t h e  f u e l .  
scram and main-steam l i n e  i s o l a t i o n  va lves  t o  c l o s e .  

Emergency Power: - Three d iese l -genera tor  sets are provided f o r  each 
r e a c t o r  u n i t .  Two sets are devoted t o  s a f e t y  r e l a t e d  equipment and 
one set i s  exc lus ive ly  f o r  t h e  HPCS system. 
equipment are r a t e d  3500 KW continuous opera t ion  and e i t h e r  one can 
c a r r y  a l l  t h e  emergency load.  The u n i t  f o r  HPCS is  2200 KW continuous 
r a t i n g .  A l l  u n i t s  are housed s e p a r a t e l y  and completely independent. 
Each has  a day tank wi th  1 h r  of f u e l  and 2 f u l l  capac i ty  f u e l  pumps 
t o  t r a n s f e r  f u e l  from each independent s t o r a g e  tank which has  f u e l  
supply f o r  1 d i e s e l  f o r  7 days f u l l  load o o e r a t i p g .  
'Rod-Block Moni t0r :Prevents  f u e l  damage due t o  a s i n g l e  rod withdrawal 
e r r o r .  This  system receives input  from LPRM channels  and i n i t i a t e s  a 
s i g n a l  t o  s t o p  c o n t r o l  rod withdrawal. 

Rod-Worth Minimizer: A p a r t  of t h e  computer system t h a t  enforces  
control-rod procedures f o r  s t a r t u p ,  shutdown, and low power level 
opera t ion .  

Main steam l i n e  r a d i a t i o n  monitoring 

High r a d i a t i o n  causes  r e a c t o r  t o  

The two u n i t s  f o r  s a f e t y  

It prevents  opera tor  from s e t t i n g  up c o n t r o l  rod p a t t e r n s  
not  c o n s i s t e n t  wi th  pres tored  seauences. 
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F.  GENER4L 

Page 5.BWR 

- 
Windspeed, Di rec t ion  Recorders, and Seismographs: Monitoring Of 

aeather  d a t a  s t a r t e d  i n  Dec. 1971 on t h e  s i te ,  a 150-f t  tower measured 
temperature, dewpoint, wind speed and d i r e c t i o n ,  and p r e c i p i t a t i o n .  
Strong motion t r i a x i a l  accelerographs are i n s t a l l e d  i n  4 l o c a t i o n s .  
rhree  are i n  t h e  r e a c t o r  bu i ld ine .  t h e  f o u r t h  i s  f i e l d  loca ted .  

~ ~ ~ , - t o r : R i v e r  Bend 

- 
S i t e  Descr ip t ion :  Heavily wooded w i t h  s e v e r a l  smal l  streams cross ing  
and d r a i n i n g  t o  e i t h e r  Grants  Bayou o r  t o  A l l i g a t o r  Bayou. Located on 
t h e  east bank of t h e  M i s s i s s i p p i  River .  S i t e  i s  on 2 l e v e l s ,  1 an 
a l l u v i a l  f l o o d  p l a i n  35-ft m s l  and an upper terrace wi th  an average 
e l e v a t i o n  of 100 f t .  S i t e  i s  near  M i s s i s s i p p i  River  m i l e  262. S ix  
pipe l i n e s  run w i t h i n  4 m i l e s  of t h e  s i t e .  Most of t h e  d i s t r i b u t i o n  
i s  n a t u r a l  gas.  

Turbine O r i e n t a t i o n :  Reactor & t u r b i n e  are on same c e n t e r  l i n e .  
t e d  t u r b i n e  b lades  c o a  not  s t r i k e  r w e n t  G E  w i l l   upply ply t a  
Emergency Plans :  
Sect ion 13.3 d e s c r i b e s  emergency p lans  i n  much d e t a i l .  Plans cover 
a c c i d e n t s  from minor s i t u a t i o n s  t o  a major acc ident  r e q u i r i n g  o u t s i d e  
a s s i s t a n c e  and area evacuat ion.  S t a t e  and l o c a l  aRencies have been 
contac ted  and b r i e f e d  on p lans .  
emergency procedures  and w i l l  be appra ised  of t h e i r  r e s p o n s i b i l i t i e s .  
The Louis iana Divis ion of Radiat ion Cont ro l  as w e l l  as AEC, Red Cross, 
p o l i c e  and f i r e  organiza t ions  can be c a l l e d  i n  i f  needed. 

Environmental Monitoring P lans :  Preopera t iona l  programs are s tudying 
t h e  M i s s i s s i p p i  River  and o t h e r  small  streams i n  t h e  a r e a  t o  e s t a b l i s h  
a base  f o r  later s tudy a f t e r  p l a n t  opera t ion  begins .  Included are 
water q u a l i t y  surveys,  phys ica l ,  chemical, and b i o l o g i c a l  c h a r a c t e r i s -  
t i c s  of a q u a t i c  ecosystems looking a t  plankton,  benthos,  and f i s h .  
Other s t u d i e s  involve groundwater, a i r ,  v e g e t a t i o n ,  b i r d s ,  mammals, 
r e p t i l e ,  and r a d i o l o g i c a l  measurements. 

Ejec- 

- 

A l l  personnel  w i l l  be  t r a i n e d  i n  

P l a n t  Operat ion Mode: Found no re ference .  

Radwaste T r e a t B : G a s e o u s  radwaste from main condenser i s  processed 
cont inuously through an ambient temperature  charcoa l  system which hold: 
up r a d i o a c t i v e  components and p a r t i c u l a t e  m a t t e r  before  release. Act i -  
v i t y  i s  lowered t o  below 740 yCi/sec a t  a f a i l e d  f u e l  b a s i s  of 100,000 
lJCi/sec a f t e r  30 min d e l a y ,  Liquid and s o l i d  radwaste i s  processed by 
ba tches  al lowing a c t i v i t y  checks a t  each s tage .  Liquid w a s t e  i s  re- 
l e a s e d  t o  t h e  environment from only one p o i n t  a f t e r  being checked i n  
sample tanks .  Discharges are d i l u t e d  wi th  cool ing  tower blowdown and 
monitored. Packaged r a d i o a c t i v e  s o l i d  waste i s  s t o r e d  indoors  f o r  
per iods  of t i m e  t o  a l low f o r  f u r t h e r  decay p r i o r  t o  shipment f o r  o f f -  
s i t e  d i s p o s a l .  

P l s n t  V e n t :  Containment roof-top release p o i n t  - 165 f t  above grade.  . 
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River  Flow 100.000 ( c f s )  minimum; --- ( c f s )  average 

Service Water Q u a n t i t y  42,000 gpmlreactor max 

Flow Thru Condenser 508.500 (gpm)/reactor Temp. R i s e  27 O F  

Heat Di s s ipa t ed  t o  Environment --- (B tu /h r ) / r eac to r  

Heat Removal Capacity of Condenser 6860 x l o 6  (B tu /h r ) / r eac to r  

Discharge S t ruc tu re :  Blowdown i s  discharged i n t o  the  M i s s i s s i p p i  River 
Erom a 30" diam pipe supported on a p la t fo rm extending t h e  pipe ou t  i n t o  
the r i v e r .  Normal r i v e r  l e v e l  
is 18 f t .  
Cooling Tower(s): Descr ipt ion & Number - 3 mech. d r a f t  f o r  each 

Blowdown 

The pipe d i scha rges  a t  46 f t  e l e v a t i o n .  

r e a c t o r  - 360' l g  X 72' wide 
gpm/reactor Evaporative l o s s  10.700 gpm/reactor 3200 winter  

Me-smrmrer 165 - d r i f t  

. 

;. SITE DATA Reactor: River Bend 
gearby Body of Water: Normal Level 18'  (MSLJ 
Miss i s s ipp i  River Max Prob Flood Level 95' (MSLJ 

Size of S i t e  2680 Acres S i t e  Grade Elevat ion 95'  (MSL) 

Topography of S i t e :  Two l e v e l s  35' and 100'  

of Surrounding Area ( 5  m i  r ad ) :  F l a t  t o  r o l l i n g  

To ta l  Permanent Populat ion:  I n  2 m i  r a d i u s  404 ; 10 m i  ~ 6 6  

Date of Data: -.1y70 I n  5 m i  r a d i u s  3137 ; 50 m i  

Nearest C i t y  of 50,000 Population: Baton Rouge, La .  

Dist. from s i t e  24 Miles, Di rec t ion  S S E ,  Populat ion r n . 9 6 3  

Land U s e  i n  5 Nile Radius: About 60% a g r i c u l t u r a l ,  and 35% f o r e s t  
lands.  

Meteorology: P r e v a i l i n g  wind d i r e c t i o n  S E  Avg. speed 6 mph 

S t a b i l i t y  Data - S i t e  has  in f r equen t  episodes of high a i r  po l lu t ion .  
Miscellaneous I t e m s  Close t o  t h e  S i t e :  There are a few residences near  
t he  no r the rn  border .  Nearest se t t l emen t  i s  S t .  F r a n c i s v i l l e  2 112 m i  
N .  Crown Zel lerbach Paper Mill i s  2 m i  S. US Hwy 6 1  (N-S r o u t e )  runs 
within 'i.1 m i  of one r e a c t o r .  S t a t e  Hwy 965 runs through t h e  s i te  pro- 
per ty .  I l l i n o i s  Cen t ra l  Rai l road runs  through t h e  s i t e  %2000 f t  S of 
82 r e a c t o r .  Audubon S t a t e  Park i s  3.2 m i  NNE. There i s  a church 0 .6  

H.  CIRCULATING WATER SYSTEM 
miles w.>w. 

Type of SYS&: 

Water Taken From: 

In t ake  S t ruc tu re :  
along t h e  bank. 
Two 30" pipe l i n e s  run 18,500 f t  t o  t h e  p l a n t  c l a r i f i e r .  

Closed system using coo l ing  towers. 

Miss i s s ipp i  f o r  makeup - 13,400 gpm. 

B u i l t  on E s i d e  of M i s s i s s i p p i  River i n  a r eces s ion  
Pumps are supported on a p l a t fo rm a t  e l e v a t i o n  60 ' .  

Water Body Temperatures: Winter minimum --- OF Summer maximum -': 
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A .  GENERAL 

PROJECT NAME: Cl inton Power S t a t i o n ,  Un i t s  1 and 2 

LOCATION: D e W i t t  Co., I l l . ,  6 m i l e s  E .  of Cl inton (E. C e n t r a l  Ill.) 

OWNER: I l l i n o i s  Power Company 

OWNER'S ADDRESS & CONTACT: L. J. Koch, Mgr. Nuclear P r o j e c t s  

ARCHITECTIENGINEER: Sargent & Lundy 

REACTOR MANUFACTURER: G . E. 

500 S. 27th S t r e e t  
Decatur,  I l l i n o i s  62525 

Nearby Body of  Water: Reservoir 
on S a l t  Creek and North Fork of  

1- 

CONTAINMENT CONSTRUCTOR: Not given. 
DATE: May 1974 

MANUFACTURER: Not given* COMPILED BY: Fred Heddleson 

Normal Level 690' (MSL) 
Max Prob Flood Level 707 (MSL) 

ESTIMATED STARTUP DATE: June 1980 NUCLEAR SAFETY INFORMATION CENTER 

B .  SITE DATA 

S i t e  Desc r ip t ion :  On a peninsula  i n  t h e  proposed r e s e r v o i r  formed by 
a dam a t  t h e  confluence of S a l t  Creek and North Fork S a l t  Creek (dam 
w i l l  be 314 m i l e  from s i t e ) .  
populated.  The land use i s  predominantly a g r i c u l t u r a l .  This s i t e  i s  
very near  t h e  geographical  cen te r  of t h e  U . S . A .  Clinton i s  6 m i l e s  
w e s t ,  Farmer C i ty  11 m i l e s  ENE, and D e W i t t  (populat ion 200) i s  3 m i l e s  
ENE, U.S. Highway 54 and State  Highways 10 and 48 pass through t h e  
s i t e .  The I l l i n o i s  Cen t ra l  Rai l road c rosses  the  s i t e .  The n e a r e s t  
h o s p i t a l  i s  i n  Cl inton.  
n e a r e s t  s choo l  i s  i n  Weldon, 5.3 m i l e s  ESE. 

The surrounding area i s  f l a t  and sparse1 

Weldon Springs '  S t a t e  Park i s  6 miles SW. The 

Meteorology: P r e v a i l i n g  wind d i r e c t i o n  Var i ab le  Avg . speed --- 
S t a b i l i t y  Data - R e l a t i v e l y  f avorab le  d i s p e r s i o n  regime. 

Meteorological  Measurements - On-site d a t a  is a v a i l a b l e  from 4172- 
1/73. Meteorological  d a t a  sources  used f o r  s i t e  s t u d i e s  came from 57 

I m i l e s  NW and SDrlnefleld . .  50 0 SW. 

Topography of S i t e :  F l a t  

of Surrounding Area (5 m i  r a d ) :  F l a t  except along t h e  creeks.  
T o t a l  Permanent Population: In  2 mi r a d i u s  141 ; 10 m i  13.143 

Date of Data: 1972 In 5 mi r a d i u s  1199 ; 50 m i  720,998 

Nearest C i ty  of 50,000 Population: 
D i s t .  from S i t e  22 Miles, Di rec t ion  ssw , Populat ion 90,397 

Land U s e  i n  5-Mile Radius: A g r i c u l t u r a l  

Decatur,  Ill. 
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Exclusion Distance,  
Miles 0.6 r ad ius  
Low Populat ion Zone 
Distance,  Miles 2.5 r a d i u s  
Metropol is  Distance Populat ion 

Decatur,  Ill .  20 m i .  125,010 

Safe Shutdown Earthquake 
Acce le ra t ion ,  g n 1 5  
Operat ing Basis Earthquake 
Acce le ra t ion ,  g 0.07 
Earthquake Vert ical  Shock, . 
% of Hor i zon ta l  67 

Design Winds i n  mph: 

A t  0 - 50 f t  e l e v  94.5 

5o -150 f t  

150 - 400 f t  114.6 

106 

Tornado 300 mph r o t a t i o n a l  

AP = 3 p s i /  3 sec 

+ 60 t r a n s .  

Drywell Design 
P res su re ,  p s i g  25 
Suppression Chamber Design 
P res su re ,  p s i a  -_- 
Calcu la t ed  Max I n t e r n a l  
P res su re ,  p s i g  21.5 

I 

Primary Containment Leak 
Rate, %/day 0.5 
Secondary Containment 
Design P res su re ,  p s i g  
Secondary Containment _ _ _  1 5  

- Leak Rate. %/day 

Design Basis: To l i m i t  release of r a d i o a c t i v e  materials i n  case of 
LOCA s o  o f f s i t e  doses  w i l l  be below ' r e fe rence  va lues '  s t a t e d  i n  10 
CFR 100. 

t 
I Vacuum R e l i e f  Capab i l i t y :  Designed f o r  3 p s i g  e x t e r n a i  p re s su re .  ' uum breaker  system i s  provided between t h e  drywell  and containment 

Vac- 

Post-Construct ion Test ing:  Leak ra te  tests w i l l  be run i n  accordance 
wi th  App. U of 10 CFR 50 when cons t ruc t ion  ends and p e r i o d i c a l l y  there .  
a f t e r .  S t r u c t u r a l  acceptance test w i l l  be  run i n  accordance wi th  AEC 
Guide 1.18 except p re s su re  w i l l  be run up t o  115% of design.  

~ ~~~~ 

Pene t r a t ions :  
are doubled sea l ed .  

Sketches of pene t r a t ions  i n d i c a t e  t h a t  a l l  pene t r a t ion :  

Weld Channels: Found no r e fe rence .  
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C. CONTAINMENT & STRUCTURES (Contd) REACTOR: Cl inton 

Containment Heat Removal System: Heat i s  removed from containment 
us ing  t h e  suppression pool  cool ing mode of r e s i d u a l  h e a t  removal system 
steam is condensed i n  t h e  suppression pool .  Long-term bulk temperature 
of t h e  suppression pool  w i l l  n o t  exceed 185°F. RHR hea t  exchangers w i l  
remove hea t  from suppression pool  water. A l l  systems w i l l  be  t e s t a b l e .  

Standby Gas Treatment System: Has two independent systems each of 100% 
capac i ty ,  c o n s i s t i n g  of a fan,  demister ,  p r e f i l t e r ,  e l e c t r i c  h e a t e r ,  
two high-eff ic iency p a r t i c u l a t e  f i l t e r  banks, two cha rcoa l  i od ine  ad- 
s o r b e r s ,  and a flow c o n t r o l  device.  
cessed be fo re  d i scha rg ing  t o  t h e  environment. 

Combustible Gas Control:  Designed t o  sample, m i x  hydrogen wi th  con- 
tainment atmosphere and purge. A recombiner w i l l  be i n s t a l l e d  i n  
containment. 

Containment F l o o d a b i l i t y :  
t h e  w e i r  w a l l ,  then run back i n t o  the  suDDr-nool. 

Strong Motion Accelerometer: Provided f o r  u n i t  1 only - monitors cont i -  
nuously,  bu t  records only when t r igge red .  
f r e e  f i e l d ,  basement of containment, and high a g a i n s t  containment s t r u c  

Turbine Or i en ta t ion :  Reactor containment and t u r b i n e  on same c e n t e r l i n e  
Ejected blades could n o t  s t r i k e  containment. 

D. R E A n O R  COOLANT 

Reactor Vessel F a i l u r e :  Designed f o r  40 year  l i f e .  Qual i ty  c o n t r o l  
methods a s s u r e  t h a t  des ign  s p e c i f i c a t i o n s  are m e t  - thus making f a i l u r e  
very un l ike ly .  

Reactor Vessel Desi= 
S h e l l  I D ,  i n .  2 16 S h e l l  t h i ckness ,  i n .  5.375" (m 

Overa l l  h e i g h t ,  f t / i n .  %70 f t  Cladding th i ckness ,  i n .  1/8" ( 

Leak-Detection S y s t e m :  Consis ts  of temp., p r e s s . ,  f low, and f i s s i o n  
product s enso r s  which d e t e c t  and annunciate  l e a k s  from main steam l i n e s  
r e a c t o r  water cleanup system, RHRS, R C I C  system, pool  cool ing and clean 
up system and instrument  l i n e s .  
l eaks .  

?ailed-Fuel-Detection System: Four gamma r a d i a t i o n  monitors are loca ted  
e x t e r n a l  t o  t h e  main steam l i n e s  j u s t  o u t s i d e  containment. 
t i o n  of high r a d i a t i o n ,  t h e  r e a c t o r  w i l l  be  s c r a m e d  and main steam 
l i n e  i s o l a t i o n  va lves  w i l l  c lo se .  

A l l  gaseous discharge can be pro- 

D r y w e l l  w i l l  f l ood  a f t e r  LOCA t o  t h e  top of 

There are 3 l oca t ions  - i n  

Mfg - G - E .  

Ma ta r i a l  - Low a l l o y  s teel  wi th  SST cladding 

Reactor water l e v e l  i n d i c a t e s  l a r g e  

On detec- 

Long-Term Cooling: Rec i r cu la t ion  of suppression pool  water o r  use of 
l ake  water w i l l  provide long-term cool ing.  

u re  w a l l .  

n. 1 
i n . )  
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Peak Fuel  Enthalpv 
, on Rod Drop. Cal/gm 

Core ?lax. L s i t  Voids 
Within Assemblv, R 76 
Number of Recircu- 

P ipe  iliameter, 

R e c i r c u l a t i o n  Pump 
Flov, gpm 32,500 
Number of Jet  Pumps 

Number of >lain 

Pipe Diameter, 
J -  24 

280 

l a t i o n  Loops 2 

i n .  20 

i n  Reactor 20 

Steam Lines  4 - 

BWR/6 Nuclear Steam Supply 
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1 

F.  mGENCY CORE COOLING SYSTEMS REACTOR: C l in ton  

High-pressure Core Spray: Consis ts  of one motor-driven pump, 1400 gpm 
at  1147 p s i d ,  p ip ing ,  va lves ,  e t c . ,  t h e  pump and motor located ou t s ide  
containment. Suct ion i s  from t h e  R C I C  condensate s t o r a g e  tank, o r  t h e  
suppression pool.  
which spray t h e  f u e l .  Low water l e v e l  or high drywell  p re s su re  starts 
t h e  pump. 

Auto-Depressurization System: This  system releases p res su re  from the  
r e a c t o r  v e s s e l  through p res su re  r e l i e f  va lves  s o  low p res su re  emergenc 
core cool ing systems can operate  t o  f lood  t h e  core.  ADS w i l l  no t  
a c t i v a t e  un le s s  e i t h e r  LPCS o r  LPCI pumps are operat ing.  

Piping i n s i d e  t h e  r e a c t o r  v e s s e l  has  spray nozzles  

I 
Law-Pressure Core Spray: Consis ts  of one pump, va lves ,  piping and 
spray spa rge r  over  t h e  core.  
coolant  system, bu t  water i s  no t  de l ive red  t o  t h e  core  un le s s  v e s s e l  
p re s su re  i s  reduced. This system ope ra t ing  i n  conjunct ion wi th  ADS 
and HPCS can maintain cladding below fragmentation temp. One pump 
d e l i v e r s  5010 gpm a t  119 p s i d .  

Low-Pressure Coolant-Inject ion System: A p a r t  of Residual Heat Remova 
System. 
There are 3 pumps each r a t e d  5050 gpm a t  20 ps id  which f lood  t h e  co re  
a f t e r  LOCA t o  maintain t h e  f u e l  below fragmentat ion temperature.  

Actuated by i n d i c a t i o n  of breach i n  

This system i s  ac tua ted  i n  t h e  same manner as LPCS system. 

G .  MISCELLANEOUS 

Residual-Heat-Removal System : Consis ts  of pumps, h e a t  ex- 
changers,  p ip ing ,  and c o n t r o l s ,  t o  do t h e  following: 
1. 
2. 

3 .  

Remove decay h e a t  during and a f t e r  s t a t i o n  shutdown. 
I n j e c t  water i n t o  t h e  r e a c t o r  v e s s e l  t o  f lood  t h e  core following 
LOCA. 
Remove h e a t  from t h e  suppression pool  water fol lowing a LOCA. 
This  i s  done by c i r c u l a t i n g  suppression pool water through the  
h e a t  exchanger. 

See Low-Pressure Coolant I n j e c t i o n  above. 

Radwaste System: The 2 u n i t s  have common treatment  f a c i l i t i e s  housed i i  

2 b u i l d i n g s  - one f o r  l i q u i d  and s o l i d  waste t reatment  and one f o r  gas, 
eous w a s t e  t reatment .  Gaseous radwaste system uses  a low-temperature 
condenser off-gas system. 
combined, d r i e d ,  cooled t o  45"F, and passed through HEPA and charcoal  
f i l t e r  he ld  at  0°F. 
b a s i s  and mostly r e tu rned  f o r  re-use. 
t h e  environment. 
s o l i d i f i e d  i n  concrete  and shipped o f f - s i t e  f o r  d i s p o s a l .  

Hydrogen and oxygen are c a t a l y t i c a l l y  re- 

Liquid wastes are c o l l e c t e d ,  processed on a batch 
A s m a l l  po r t ion  i s  discharged t l  

So l id  wastes w i l l  be packed i n  55-gal drums, some 

A common HVAC vent  adjacent  t o  u n i t  1 containment w i l l  
ven t  200' above grade (9 '  above top of containment).  P l an t  Vent: 
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G .  MISCELLANEOUS (Continued) REACTOR: Cl inton 

Emergency Power: Desc r ip t ion  of system i s  n o t  c l e a r .  Apparently there  
are s i x  d i e se l -gene ra to r  sets supplying power t o  t h r e e  d i s t r i b u t i o n  
d i v i s i o n s .  Units  are r a t e d  3520 kW f o r  d i v i s i o n s  1 and 2 and 2600 kW 
f o r  d i v i s i o n  3 .  Each d i v i s i o n  has  two d ie se l -gene ra to r  sets, which are 
completely independent i n  a l l  r e s p e c t s .  

Emergency Plans:  Plans w i l l  be  developed t o  s a t i s f y  requirements of 10 
CFR 5 0 ,  App. E ,  t o  cope wi th  emergency s i t u a t i o n s  such as f i r e ,  explo- 
s i o n ,  r a d i a t i o n ,  equipment f a i l u r e s ,  n a t u r a l  d i s a s t e r s ,  s i ckness  o r  
i n j u r y ,  and c i v i l  d i s tu rbance .  Outside agencies  such as l a w  enforce- 
ment, f i r e  departments,  h e a l t h  departments,  c i v i l  defense,  AEC, and 
medical support  w i l l  be  c a l l e d  upon. A l l  s t a t i o n  personnel  w i l l  be  
t r a i n e d  t o  assume t h e i r  ass igned r e s p o n s i b i l i t y  and how t o  func t ion  i n  
case  of a c c i d e n t s .  

Environmental P reope ra t iona l  a q u a t i c  and terrestrial 
monitor ing has  t h r e e  phases - precons t ruc t ion ,  cons t ruc t ion ,  and l a k e  
f i l l i n g .  
t h e  environment have occurred, are occurr ing,  o r  w i l l  occur.  Monitor- 
i n g  w i l l  eva lua te  water, a i r ,  geology, s o i l ,  vege ta t ion ,  smal l  land 
animals,  a q u a t i c  organisms, f i s h ,  b i r d s ,  e tc .  Radiological  monitoring 
w i l l  be c a r r i e d  out  a l s o  t o  set  b a s e l i n e s  f o r  review of t h e  e f f e c t  of 
p l a n t  ope ra t ion .  

H.  CTRCULATING WATER SYSTEM 

Type of System: Once through. 

Program goals  w i l l  b e  t o  determine i f  adverse impacts on 

~ ~ ~ ~ ~~~ ~ ~~~ 

Water Taken From: New r e s e r v o i r .  

I n t a k e  S t r u c t u r e :  Reinforced concrete  s t r u c t u r e  housing the  c i r cu la t inE  
water pumps, t r a v e l i n g  sc reens ,  and p l a n t  s e r v i c e  water pumps. The 
structure is 230' x 144' X 58' high.  Pipes  t o  and from condenser are 
14 '  diameter .  
Water Body Temperatures: Winter minimum 2 ' F ;  Summer maximum 8 3 ° F  

River Flow 79 ( c f s )  minimum; 207 ( c f s )  average 

Se rv ice  Water Quant i ty  --- gpmlreactor 

Flow Thru Condenser 565,800 (ppm)/reactor Temp. R i s e  23 O F  

Heat Di s s ipa t ed  t o  Environment --- (B tu /h r ) / r eac to r  

Heat iiemoval Capacity of Condenser 6453 x lo6 (B tu /h r ) / r eac to r  

Discharge S t r u c t u r e :  Water i s  discharged from t h e  p l an t  i n t o  an open 
d i scha rge  flume which runs about 3 m i l e s  t o  where t h e  flume d i scha rges  
i n t o  t h e  l ake .  

2ooling Tower(s):  Desc r ip t ion  6 Number - None 
3lowdown -- gpm/reactor Evaporative l o s s  -- gpmlreactor 
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ALLENS CREEK, 50-466, 50-467 Page 1,Bm 

A .  GENERAL 

PROJECT NAME: Al lens  Creek Nuclear Generating S t a t i o n ,  Units  1 & 2 

LOCATION: Austin County, Texas - 45 miles W of Houston 

OWNER: Houston L igh t ing  & Power Company 

OWNER'S ADDRESS & CONTACT: G.  W.  Oprea, Jr .  - Group Vice P res iden t  
P.O. Box 1700 
Houston, Texas 77001 ARCHITECT/ENGINEER: Ebasco Services  

REACTOR MANUFACTURER: General Electr ic  

CONTAINMENT CONSTRUCTOR: Ebasco 

TURBINE MANUFACTURER: G . E .  

ESTIMATED STARTUP DATE: 1979-1981 NUCLEAR SAFETY INFORMATION CENTER 

DATE: June 1974 
COMPILED BY: Fred Heddleson 

S i t e  Desc r ip t ion :  
Located on t h e  Brazos R ive r  f lood p l a i n  about 4 m i l e s  NE of Wallis 
(pop 1028), and 7 m i l e s  SSE of Sealy (pop 2685). S t a t e  r o u t e  #36 run5 
gene ra l  SE-NW about 1 m i l e  w e s t  of t h e  p l a n t .  A cool ing l a k e  w i l l  be  
formed through which Allens Creek w i l l  flow wi th  the  cool ing l ake  d i s -  
charging i n t o  t h e  Brazos River.  The n e a r e s t  school  i s  i n  Wallis, and 
t h e  n e a r e s t  medical c e n t e r  i s  i n  Sealy.  Numerous small farm roads ruI 
through t h e  area immediately surrounding t h e  coo l ing  l ake .  The bot tor  
land area where t h e  coo l ing  l ake  w i l l  b e  loca t ed  i s  98' t o  105' e leva-  
t i o n .  The p l a n t  w i l l  be  loca t ed  on a b l u f f  w e s t  of t h e  f lood  p l a i n  ox 
land of 98' t o  146' e l eva t ion .  The Sante Fe and Southern P a c i f i c  R a i :  
roads c ros s  a t  t h e  south end of t h e  cool ing l ake .  A spur  w i l l  be run 
i n t o  t h e  s i t e  from t h e  Sante Fe. 

Nearby Body of  Water: B~~~~~ ~i~~~ Normal Level _ _ _  (MSL) 
Max Prob Flood Level 141.4' (MSL) 

& 7600 A. coo-ke 
S ize  of S i t e  11,000 Acres S i t e  Grade Elevat ion 142' (MSL) 

Topography of S i t e :  
of Surrounding Area (5 m i  r a d ) :  F l a t  t-nv 

T o t a l  Permanent Population: I n  2 m i  r a d i u s  72 ; 10 m i  8.000 

Date of Data: 1970 I n  5 m i  r a d i u s  1850 ; 50 m i  i , ~ 7 n p ~  

F l a t  t o  r o l l i n g  

Nearest C i t y  of 50.000 Population: Houston 
D i s t .  from S i t e  45 Miles, Di rec t ion  E , Populat ion 1,7bn,- I 
Land Use i n  5-Mile Radius: A g r i c u l t u r a l  80%, o t h e r  f o r e s t s  and range- 

land.  

Meteorology: P r e v a i l i n g  wind d i r e c t i o n  SSE Avg. speed 11.6 m?] 

S t a b i l i t y  Data - Stab le  per iods wi th  l i g h t  winds are of s h o r t  durat iol  

Meteorological  Measurements - Data has been taken f o r  about 1 y r  a t  
t h e  s i t e  using a 198'  high tower. 
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D r y w e l l  Design 25 
P res su re ,  p s i g  
Suppression Chamber Design 

15 P res su re ,  p s i g  
Calculated Max I n t e r n a l  
P res su re ,  p s i g  26 

. 

Primary Containment Leak 0.5 
R a t e ,  %/day 
Secondary Containment 

Secondary Containment 
Leak Rate. %/day 

Design P res su re ,  p s i g  0 .2  
--- 

Page 2 ,  BWR 

B .  SITE DATA (Continued) REACTOR: Allens Creek 

0.9 

3 112 r a d i u s  

Exclusion Distance,  
Miles 
Low Populat ion Zone 
Distance,  Miles 
Metropol is  Distance Populat ion 

Houston, Texas 45 m i  1,985,000 
Safe Shutdown Earthquake 

Operat ing Basis Earthquake 
Acce le ra t ion ,  g 0.05 
Earthquake Vertical  Shock, 
% of Hor i zon ta l  67 

Acce le ra t ion ,  g 0.10 

Design Winds i n  mph: 

A t  0 - 50 f t  e l e v  165 

50 - 150 f t  196 

150 - 400 f t  229 

Tornado 300 mph tang. + 

AP = 3 p s i /  3 s e c  
60 t r a n s  

Design Basis: 
Designed t o  c o n t r o l  release of r a d i o a c t i v i t y  t o  t h e  environment using 
t h e  l e a k - t i g h t  steel  s h e l l ,  t h e  s h i e l d  b u i l d i n g ,  standby gas treatment 
system, and a u x i l i a r i e s  a f t e r  LOCA. Design based on double-ended brea 
of t h e  l a r g e s t  r e a c t o r  coolant  pipe.  Containment temperature and p res  
s u r e  are l i m i t e d  following LOCA by t h e  Engineered Safety Features ,  

Poc&-ad RPs-1 H e a t  R P m n ~ t P m .  

Vacuum Re l i e f  Capab i l i t y :  
There w i l l  be 2 vacuum r e l i e f  l i n e s  with a check valve and an auto- 
mat ic  a i r -operated b u t t e r f l v  valve.  

Post-Construction Tes t ing :  
S t r u c t u r a l  acceptance tes t  w i l l  be run a t  115% of design p res su re  and 
he ld  f o r  1 h r .  Af t e r  t h e  s t r u c t u r a l  t e s t ,  a l eak - ra t e  t e x t  w i l l  be  r u  
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C. COWfAINMENT 6 STRUCTURES (Contd) REACTOR: Allens Creek 

Containment Heat Removal System: Steam dumped i n t o  containment i n  case  
of L O U  w i l l  vent t o  t h e  suppression pool.  A s  t he  steam condenses ther t  
t h e  suppress ion  pool water w i l l  be  heated. It w i l l  be pumped back t o  
the  r e a c t o r  v e s s e l ,  through t h e  Residual Heat Removal hea t  exchangers 
f o r  cool ing .  
of 185 F. 
given i n  the  PSAR. 

Standby Gas Treatment System: Cons is t s  of two 100% capac i ty  (5000 cfm) 
systems with d e m i s t e r ,  e l e c t r i c  h e a t e r ,  HEPA f i l t e r ,  charcoa l  absorber ,  
and a HEPA a f t e r  f i l t e r  t h a t  main ta ins  a s l i g h t  vacuum i n  the  annulus 
during opera t ion  and c l eans  up a l l  a i r  discharged t o  the  atmosphere 
a f t e r  LOCA. A vacuum system prevents  annulus p re s su re  from exceeding 
atmospheric a f t e r  LOCA. 

Combustible Gas Control:  Containment a i r  w i l l  be mixed with drywell  a i r  
a f t e r  LOCA t o  d i l u t e  hydrogen. Also, a recombiner w i l l  l i m i t  long term 
hydrogen buildup. A backup system can purge containment t o  l i m i t  hydro 

gen concent ra t ion .  Containment F loodab i l i t y :  Can be flooded t o  the  
top of t h e  w e i r  w a l l .  

Strong Motion Accelerometer: Accelerometers w i l l  be i n s t a l l e d  with 
readout i n  c o n t r o l  room, b u t  l o c a t i o n s  are n o t  y e t  e s t ab l i shed .  

System i s  designed t o  l i m i t  suppress ion  pool t o  a maximum 
A containment spray  system i s  proposed bu t  no d e t a i l s  a r e  

Turbine Or i en ta t ion :  G.E. w i l l  f u rn i sh  tu rb ine .  Reactor and tu rb ine  
c e n t e r l i n e s  are 195' a p a r t .  Ejected t u r b i n e  b lades  coul- rnn- 

t ainmen t . D.  REACTOR COOLANT 

Reactor Vesse l  F a i l u r e :  Designed by ASME Boi le r  & Pressure  Vessel Code, 
Sec t .  111, e t c .  Both e l a s t i c  and i n e l a s t i c  stress a n a l y s i s  techniques 
w e r e  used. F a i l u r e  not  mentioned. Designed f o r  4 0 - v e a r l i f e .  
Reactor Vessel Design: Material - Low a l l o y  steel p a r t i a l l y  c lad  

S h e l l  LD, i n .  238 S h e l l  t h i ckness ,  i n .  5.769 
Overa l l  h e i g h t ,  f t / i n .  Q73' Cladding th i ckness ,  i n .  

Leak-Detection System: S m a l l  l e aks  a r e  de t ec t ed  by temperature and p res  
s u r e  changes, f i l l - u p  rate of d r a i n  sumps, and f i s s i o n  product concentr 
t i o n s .  Changes i n  water l e v e l  and/or flow r a t e s  a r e  b e s t  i n d i c a t i o n  of 
l a r g e  l e a k s .  Large l eak  de tec t ion  i n i t i a t e s  automatic i s o l a t i o n ,  small 
l eaks  i n i t i a t e  an alarm i n  the  c o n t r o l  room. 

Failed-Fuel-Detection System: 
loca ted  e x t e r n a l  t o  t h e  main steam l i n e s  j u s t  ou t s ide  containment. 
On d e t e c t i o n  of  h igh  r a d i a t i o n ,  t h e  r e a c t o r  w i l l  be  scrammed and main 
steam l i n e  i s o l a t i o n  va lves  w i l l  c lo se .  

The t o t a l  leakage r a t e  
s s e t  at 50 gpm. 

Four g a m a  r a d i a t i o n  monitors are 

Long-Term Cooling: 
cool ing  l ake  water w i l l  provide long-term cool ing .  

Rec i r cu la t ion  of suppress ion  pool  w a t e r  o r  use  of 
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35.400 1 

Page 4 ,  BWR 

E. REACTOR CHARACTERISTICS REACTOR: A l l ens  Creek 

20 I 

E l .  THERMAL-HYDRAULIC 

4 1 

Thermal Output,  
M W t  
E l e c t r i c a l  Output, 
me (ne t )  
To ta l  Heat Output, 
Safe ty  Design, XKt  
S t e m  Flow Rate, 
l b / h r  
Tota l  Core Flow 
Rate, l b / h r  
Feedwater Flow Rate 
m i l l i o n  l b / h r  
Feedwa ter 
Temperature, OF 
Coolant P res su re ,  
p s i g  
Heat T rans fe r  
- Area, f t 2  To ta l  
Xax Power per Fuel  
Rod u n i t  Lgth,  kw/f 
M a x i m u m  Heat Flux, 
Btu/hr-f t * 
Average Heat Flux, 
Btu/hr-f t 
Maximum Fuel  Temp- 
e r a t u r e ,  "F 
Average Fuel  ?.od 
Surface Temp., O F  

'.IC€FIFR 

Coolant Enthalpy a t  
Core I n l e t ,  Btu / lb  
To ta l  Peaking 
Fac tor  
Avg Power Densitv,  
Kw/ L 
Peak Fuel Enthalpy 
on Rod Drop,  Cal/gm 
Core ?lax. L s i t  Void 
Within Assemblv, X 
Number of Recircu- 
l a t i o n  Loops 
Pipe iliameter , 
in .  
Cec i rcu la t ion  Pump 
F l o ~ ,  gpm 
iumber of Jet Pumps 
in  Reactor 
?umber of ?fain 
;team Lines  
'ipe Diameter, 

'Xoderator Temp Coef 
Cold, Ak/k/"F 
Moderator Temp Coef 

Moderator Void Coef 
Hot, No Voids, Ak/k/% 
Hoderator Void Coef 
Operating 
Doppler C o e f f i c i e n t ,  
Cold 
Doppler C o e f f i c i e n t ,  

Doppler C o e f f i c i e n t ,  
Opera t ina  
I n i t i a l  Enrichment, 
T 

Hot , No Voids 

Hot, 110 Voids 

3579 

Q1200 

3758 

+4 x 10-~  

-14 x 10-~ 

--- 

--- 
-1.7 x 1 0 - ~  

-1.05 x 10-~ 

-1.1 x 10-~ 

2.07 

15.4 x l o 6  

Burnable Poisons ,  
Type and Form 
Number of Moveable 
Cont ro l  Rods 
KO. of In-Core Neu- 
t r o n  De tec to r s  (Fixed) 
Ifo. of In-Core 
Detec tor  Assemblies 
Number of Fuel 
A s s  emb l ies  
Fuel Rod 
Array 
No. Fuel  Rods Per  
Fue l  Assembly 

105 X l o 6  

- 
Gd203 mixed 
w i t h  u02 

1 7 7  

164 

41 

7 32 

8 x 8  

63  

15.4 x l o 6  
420 

1040 

73,409 

13.4 

354 000 

159,580 

3325 

>1.9 

527.9 

2.22 

56.0 

2 80 

76 

2 

22/24 

Average Discharge Ex- 
posu re ,  XW9/Ton 12,000 t o  19,oo 
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I 
Low-Pressure Coolant-Inject ion System: This is one of the  independent 
ope ra t ing  subsystems of t h e  RHRS. It i s  ac tua ted  by low water l e v e l  i i  

t h e  r e a c t o r  o r  high p res su re  i n  t h e  drywell .  There are 3 pumps (each 
r a t e d  7100 gpm a t  20 ps id )  w i th  a s soc ia t ed  va lves ,  p ip ing ,  e t c .  t h a t  
t ake  s u c t i o n  from t h e  suppression pool ,  thus providing closed loop re- 
c i r c u l a t i o n  c a p a b i l i t y .  

G . MISCELLANEOUS 

Pane 5 .  
1 

P. FMWGENCY CORE COOLING SYSTEMS REACTOR: Allens Creek 

High-Pressure Core Spray: 
a t  1100 p s i d  o r  6000 gpm a t  200 p s i d ,  p ip ing ,  va lves ,  e t c . ,  t h e  pump an 
motor l oca t ed  ou t s ide  containment. Suction i s  from t h e  RCIC condensate 
s t o r a g e  t ank ,  o r  t he  suppression pool.  
s e l  has  spray nozzles  which spray water over  t h e  co re .  Low water l e v e l  
o r  high drywell  p re s su re  starts the  pump. 
t h e  core  s u f f i c i e n t l y  t o  l i m i t  c ladding temperatures  t o  less than 2300E 

Consis ts  of one motor-driven pump, 1650 gpm 

Piping i n s i d e  t h e  r e a c t o r  ves- 

System is  designed t o  coo l  

Auto-Depressurization System: I f  t h e  RCIC and HPCS cannot maintain reaC 
t o r  water l e v e l ,  t h e  ADS causes steam t o  be r e l eased  t o  t h e  suppression 
pool  through p res su re  r e l i e f  va lves  s o  p re s su re  i n  t h e  v e s s e l  i s  lowere 
t o  where low p res su re  emergency core cool ing systems can operate .  
w i l l  n o t  reduce p res su re  un le s s  LPCS and LPCI pumps are operat ing.  

Low-Pressure Core Spray: Consis ts  of one pump (6000 gpm a t  122 p s i d ) ,  
spray spa rge r  i n  t h e  r e a c t o r  v e s s e l  above t h e  co re ,  p ip ing ,  e t c .  Suc- 
t i o n  i s  taken from t h e  suppression pool.  Pump i s  ac tua ted  by low watei 
i n  t h e  r e a c t o r  v e s s e l  o r  high p res su re  i n  t h e  drywell .  System can 
spray enough water on t h e  core t o  hold cladding temperatures below 
2300F. 

ADS 

Radwaste System: Gaseous system recombines hydrogen and oxygen ca t a ly -  
t i c a l l y .  
A l l  gases  a f t e r  f i l t e r i n g  are vented through t h e  p l a n t  s t ack .  
l i q u i d  radwaste  i s  t o t a l l y  recycled during normal ope ra t ion ,  and none 
w i l l  be  r e l eased  t o  t h e  environment except  i n  h igh ly  improbable o f f -  
s t anda rd  cond i t ions .  So l id  wastes w i l l  be  packaged and shipped o f f -  
s i t e  f o r  d i sposa l .  

Gases are then passed through HEPA and charcoal  f i l t e r s .  
A l l  

Lant Vent: Stack top i s  328 f t  above ground level. 
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Emergency Power: There are 3 diesel-generator  sets f o r  each r e a c t o r ,  
each one se rv ing  sa fe ty - r e l a t ed  loads f o r  one of 3 d i v i s i o n s .  Each 
d i e s e l  generator  w i th  i t s  a u x i l i a r i e s  w i l l  be  independent and sepa- 
r a t e l y  housed. 
2600 kW cont inuously.  Each u n i t  w i l l  have a day tank wi th  capac i ty  
f o r  4 h r s  of ope ra t ion .  There w i l l  b e  2 s t o r a g e  tanks f o r  a l l  d i e s e l s  

Emergency Plans: Plans w i l l  be developed t o  s a t i s f y  requirements of 10 
CFR 50, App. E ,  t o  cope wi th  emergency s i t u a t i o n s  such as f i r e ,  explo- 
s i o n ,  r a d i a t i o n ,  equipment f a i l u r e s ,  n a t u r a l  d i s a s t e r s ,  s i ckness  o r  
i n j u r y ,  and c i v i l  dis turbance.  Outside agencies  such as l a w  enforce- 
ment, f i r e  departments,  h e a l t h  departments,  c i v i l  defense,  AEC, and 
medical support  w i l l  b e  c a l l e d  upon. All s t a t i o n  personnel  w i l l  be  
t r a i n e d  t o  assume t h e i r  assigned r e s p o n s i b l i t y  and how t o  funct ion i n  
case of acc iden t s .  

Environmental Monitoring: A p reope ra t iona l  program w i l l  s tart  a t  least 
one year  be fo re  cons t ruc t ion  begins .  This program w i l l  se t  base l i n e  
da t a  and w i l l  follow t h r u  cons t ruc t ion .  
ope ra t iona l  program. Sampling w i l l  i nc lude  a q u a t i c ,  t e r res t r ia l ,  and 
a i r  p a r t i c u l a t e s  such as water sampling of creeks and r i v e r s ,  aqua t i c  
organisms, f i s h ,  vege ta t ion ,  mammals, b i r d s ,  i n v e r t e b r a t e s ,  ground 
water and a i r  p a r t i c u l a t e s  i nc lud ing  meteorological  measurements. 
Program i n  d e t a i l  i s  being planned. 

Two of t h e  3 are r a t e d  a t  4586 kW and t h e  t h i r d  a t  

+ 
This program w i l l  guide t h e  

I I n t a k e S G t u r e :  Reinforced i n t a k e  s t r u c t u r e  w i l l  be  loca t ed  a t  the  
It w i l l  house c i r c u l a t i n g  water pumps, t r a s l  

1 r acks ,  and t r a v e l i n g  screens.  Water w i l l  flow from i n t a k e  t o  condense] 
1 .  7 

Water Body Temperatures: Winter minimum 7 3 ° F ;  Summer maximum 8 9 ° F  
River Flow Brazos (cfs) minimum; 7314 (cfs) average 

Se rv ice  Water Q u a n t i t y  --- gpmlreactor 

Flow Thru Condenser 810.000 (gpm)/reactor Temp. R i s e  19.5  OF 

Heat Di s s ipa t ed  t o  Environment --- (B tu /h r ) / r eac to r  

Heat Removal Capacity of Condenser --- (B tu /h r ) / r eac to r  

edge of t h e  cool ing l ake .  

1 t.s. 

Discharge S t ruc tu re :  Water w i l l  be  discharged from t h e  condenser t h r u  
2 condui ts  t o  a seal w e l l  which discharges i n t o  a canal .  
runs i n t o  t h e  cool ing l ake  which has  d ive r s ion  d ike  f o r  maximum circu-  
l a t i o n .  

The cana l  

Cooling Tower(s): Desc r ip t ion  & Number - None 
blow do^ --- gpmlreactor Evaporative loss  --- gpmlr eac to r  
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PILGRIM 50-471, 50-472 Page 1, PWR 

A .  GENERAL 

PROJECT NAME: P i lg r im S t a t i o n ,  Units 2 & 3 
LOCATION: Plymouth County, Mass. 

OWNER: Boston Edison Company & Others 

OWNER'S ADDRESS & CONTACT: Thomas J. Gal l igan ,  Jr. - Pres iden t  

ARCHITECT/ENGINEER: Bechte l  
Boston Edison Co. 
800 Bovlston S t .  

REACTOR MANUFACTURER: Combustion Engineering Boston, Mass. 

CONTAINMENT CONSTRUCTOR: Bechtel  
02195 

TURBINE MANUFACTURER: G. E. 
ESTIMATED STARTUP DATE: 1980-82 NUCLEAR SAFETY INFORMATION CENTER 

DATE: June 1974 
COMPILED BY: Fred Heddleson 

B .  SITE DATA 

S i t e  Descr ip t ion :  
P lan t  i s  l o c a t e d  on a b luf f  22 f t  above Cape Cod Bay about 5 mi les  SE 
s f  Plymouth, Mass. The s i t e  i s  t y p i c a l  o f  an ocean s i t e  wi th  p e r s i s -  
t a n t  winds, pe r iod ic  se r ious  hu r r i canes ,  and o t h e r  ocean s i d e  e f f e c t s .  
The p l a n t  i s  i n  a spa r se ly  s e t t l e d  a r e a  except f o r  beach p r o p e r t i e s  
near t h e  s i t e  which a r e  wi th in  1 / 2  mi le .  About 7000 seasonal  summer 
r e s i d e n t s  l i v e  along t h e  beach wi th in  5 mi les  of t h e  p l a n t .  The 
neares t  res idence  is about 1 / 2  mi le  away.. 
SE i n  Manomet. 
property wi th  an access  road from 3A running i n t o  t h e  p l a n t .  
Ridge Road runs E-W about 1 / 2  mile south of  t h e  r e a c t o r s .  
parks a r e  wi th in  2 112 mi les  of t h e  p l a n t  having about 75,000 v i s i t o r s  
a yea r .  
Q c a L  

Nearby Body of Water: Normal Level 0 (MSL) 
Max Prob Flood Level 1 4 . 7 '  (MSL) Cape Cod Bay 

S ize  of  S i t e  517 Acres S i t e  Grade Eleva t ion  22.0' (MSL) 

The nea res t  school i s  2 mi .  
S t a t e  highway 3A runs along t h e  south  border  of t h e  

Rocky 
Two beach 

Plymouth P l a n t a t i o n  2 1 / 2  miles W. has 250,000 v i s i t o r s  each 

Topography of S i t e :  Var ies  from 0 t o  200' - F l a t  t o  r o l l i n g  i n  reac to i  
of Surrounding Area @%% r a d ) :  Ro l l ing  t o  h i l l y  - h i l l s  up t o  400' 
To ta l  Permanent Populat ion:  In  2 m i  r ad ius  1594 ; 10 m i  - 35,724 
Date of Data: 1972 In  5 m i  r a d i u s  9003 ; 50 m i  3,873,725 

Nearest C i t y  of 50.000 Populat ion:  Brockton, Mass. 
D i s t .  from S i t e  23 Miles, Di rec t ion  W w ,  Populat ion 88,000 

Land Use i n  5-Mile Radius: Open space and vacant 85% 

Meteorology: P reva i l i ng  wind d i r e c t i o n  SW Avg. speed 16 mph 

S t a b i l i t y  Data - 
%$eo#ological Measurements - Data has  been recorded s ince  1968 wi th  
a 300' high tower. 

I n  an a r e a  o f  low p o l l u t i o n  p o t e n t i a l  - good a i r  
1 i n  
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Exclusion Di s t ance  , 
Miles 0.27 min. 
Low Populat ion Zone 
Distance,  M i l e s  4 mile  r ad ius  
Metropol is  Distance Populat ion 

Boston, Mass. 33 mi. 2,753,700 
Safe Shutdown Earthquake 
Acce le ra t ion ,  g 0.15 
Operating Basis Earthquake 

Earthquake Vertical  Shock, 
% of Hor i zon ta l  --- 
Acce le ra t ion ,  g 0.075 

Design Winds i n  mph: 

A t  0 - 50 f t  e l e v  100 

125 50 - 150 f t  

150 - 400 f t  155 

Tornado 300 mph 

AP = ---psi/ --- sec 

Bechte l  r e p o r t  BC-TOP-3 i s  
re ferenced .  

Design Basis: 
Designed t o  e s t a b l i s h  a l e a k  t i g h t  con ta ine r  so no s i g n i f i c a n t  amount 
of r a d i o a c t i v e  m a t e r i a l s  w i l l  be r e l e a s e d  t o  t h e  environment. Designed 
s o  t h a t  containment s t r u c t u r e ,  i s o l a t i o n  system, containment spray  sys- 
t e m ,  air f i l t r a t i o n  system, and containment cool ing  a l l  work t o s e t h e r  

,- leak 
&g$&m Re l i e f  Capab i l i t y :  

Found no r e fe rence  t o  vacuum r e l i e f .  

Design P res su re ,  
p s i g  60 
Calculated Max I n t e r -  

Post-Construction Test ing:  

Design provides  f o r  i n t e g r a t e d  l eak - ra t e  t e s t i n g  i n  accordance wi th  
App. J o f  10CFR50. S t r u c t u r a l  i n t e g r i t y  t e s t  w i l l  be run a t  115 per- 
cen t  of  design p res su re .  

Pene t r a t ions :  

Found no r e fe rence  t o  pene t r a t ion  types  o r  design. 

F ree  Volume, 
cu f t  7 q8 in6 
Max Leak Rate a t  Design 

Weld Channels: 

no r e fe rence  t o  t h e  use of weld channels f o r  weld in spec t ion  and 
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Pace 3 .  P@ 

C. CONTAINMENT & STRUCTURES (Contd.1 RmCTOR:Pilgrim 2 & 3 

Containment Spray System: Cons is t s  of  2 independent loops ,  each having 
one pump (3000 g p m )  which t ake  suc t ion  from t h e  r e f u e l i n g  water  tank  
i n  t h e  i n j e c t i o n  mode and from t h e  containment sump for r e c i r c u l a t i o n  
mode, hea t  exchanger, and spray a d d i t i v e  system f o r  sodium hydroxide. 
Borated water  i s  a l s o  pumped i n t o  t h e  spray  spa rge r s .  

Containment Cooling: There a r e  2 independent loops  each cons i s t ing  of  2 
fan  coo le r  u n i t s .  F a  cooler c o i l s  are cooled by component cool ing  wate 
system. The containment spray system can a l s o  perform t h e  containment 
cool ing  func t ion  a f t e r  LOCA. 
h a v i n p  66 x lo6 R'PTT,/hr. hPat.  r - m n v a l  pap&+:. 

Containment *ir Filtration: 
spray system t o  reduce f i s s i o n  product r e l e a s e s  a f t e r  LOCA by f i l t e r i n g  
air  exhausted from t h e  complex. 

Combustible Gas Cont ro l :  
p re s so r  and 2 f a n s  for d i l u t i o n  o f  containment a i r  wi th  ou t s ide  a i r  t o  

Containment F loodab i l i t y :  380,000 ga l lons  of  water  from t h e  r e f i e l i n g  
water  tank  w i l l  f l ood  containment t o  2 f e e t  above t h e  containment 
f l o o r  e l e v a t i o n .  
Strong Motion Accelerometer: Uni t s  w i l l  be  i n s t a l l e d  and w i l l  be 
descr ibed  i n  t h e  FSAR. 

Turbine &ien ta t ion :Turb ine  & r e a c t o r  c e n t e r  l i n e s  a r e  about 170'  apa r t  
g j e c t e d  t u r b i n e  b l ades  could s t r i k e  containment. General E l e c t r i c  w i l l  
supply t h e  t u r b i n e .  

D .  REACTOR COOLANT 

Reactor Vessel F a i l u r e :  Found no r e fe rence .  Designed, f a b r i c a t e d ,  and 
inspec ted  i n  accordance wi th  a l l  app l i cab le  codes and p r a c t i c e s  - 
f a i l u r e  un l ike ly .  

Reactor Vesse l  Design: Material AS-533 Grade B. Class I S t e e l  

She l l  LD,in. 172 S h e l l  Thickness 8 1 / 2  

Overa l l  Height,  f t / i n .  437 +I' Cladding Thickness,  i n .  118 

Reactor-Coolant Leak-Detection System: 

Each f an  coo le r  c i r c u l a t e s  32,400 cfm 

Works i n  conjunction wi th  containment 

Has 2 independent loops  each wi th  an a i r  com- 

>. 

Liquid  leakage from unident i -  
f i e d  sources can be de t ec t ed  i n  l e s s  t han  one hour i f  leakage r a t e  i s  
1 gpm. 
sump p lus  a i rbo rne  p a r t i c u l a t e  r a d i o a c t i v i t y  monitoring and a i rbo rne  
gaseous r a d i o a c t i v i t y  monitoring. Leaks can be detected a1 so from 
temp. and p res su re  sensors  and from fan-cooler c g n G E a t e  flow. 

Detec t ion  w i l l  be made by sump l e v e l  <and r a t e  of  flow from t h e  

Failed-Fuel-Detection System: 

Found no r e fe rence .  
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Page 4 ,  PW 

E. REACTOR CHARACTERISTICS REACTOR: Pilgrim 2 & 3 

E l .  THE3MAL-HYDRAULIC 
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High-pressure Injection System: Two pumps ope ra t e  t o  r ep lace  water  1 0 s  
by s m a l l  b reaks  i n  t h e  coolan t  system. These pumps are r a t e d  380 gpm 
at  1400 p s i g  wi th  maximum flow of  800 gpm a t  700 p s i g .  Pumps t a k e  suc- 
t i o n  from t h e  r e f u e l i n g  water  s to rage  t ank ,  and a r e  s t a r t e d  automati- 
c a l l y  by 2 of  4 s i g n a l s  of  low p r e s s u r i z e r  p re s su re ,  or 2 of 4 high 
containment p re s su re .  

Page 5 ,  PI 

F .  SAFETY INJECTION SYSTEMS REACTOR: Pi lg r im 2 & 3 

Core Flooding System: Four tanks  each con ta in  11,200 ga l lons  of 
bora ted  water  under p re s su re  of 600 p s i g .  
i n t o  t h e  r e a c t o r  v e s s e l  when system p res su re  drops t o  600 ps ig .  

Tanks dump t h e i r  conten ts  

Zadwaste Sys t em:Liqu id  wastes a r e  c o l l e c t e d ,  s t o r e d ,  processed, and 
recyc led ,  discharged, or shipped o f f - s i t e .  Two d i f f e r e n t  process ing  
systems a r e  used, one f o r  r e a c t o r  coolan t  wastes and one f o r  a l l  o the r  
wastes.  Recycling i s  t h e  goa l ,  bu t  some l i q u i d ,  a f t e r  process ing  i s  
r e l eased  t o  t h e  environment. Gaseous wastes are c o l l e c t e d ,  compressed, 
cooled, dryed, and s t o r e d  a t  75 p s i g  f o r  decay. A decay t ime of 80 
days i s  provided wi th  an a d d i t i o n a l  r e l e a s e  t ime o f  40 days. Discharge 
vented w i l l  be  s m a l l  percentages  o f  limits s e t  by 10CFR20. 
wastes w i l l  be  c o l l e c t e d ,  s t o r e d  for decay, t hen  packed i n  55 ga l lon  
drums and shipped o f f - s i t e  f o r  d i sposa l .  

S o l i d  

~~ 

'lant Vent: 
dome a t  an e l e v a t i o n  of 255 f e e t  above grade. 

The vent r e l e a s e  paint is l o c a t e d  near  t h e  containment 

Low-Pressure Injection System: There a r e  2 pumps, each r a t e d  5500 gpm 
at  110 ps ig .  These pumps a r e  used a l s o  f o r  shutdown cool ing  and s i z e d  
f o r  one pump t o  be ab le  t o  perform t h a t  func t ion .  
from t h e  r e f u e l i n g  water  tank  wi th  a c t i o n  i n i t i a t e d  by 2 of  4 low 
p r e s s u r i z e r  p re s su re  s i g n a l s ,  o r  2 of 4 high containment p re s su re  s ig -  
na l s .  About 380,000 ga l lons  of  bora ted  water  i s  a v a i l a b l e  f o r  core 
cooling. 

Pumps t a k e  suc t ion  

G .  MISCELLANEOUS 

Decay Heat Removal System: 
provided by running t h e  low-pressure i n j e c t i o n  pumps. For shutdown 
cool ing ,  t h e  flow rate can vary  from 0 t o  800 g-pm. A f t e r  LOCA, r e -  
c i r c u l a t i o n  flow i s  i n i t i a t e d  from low l e v e l  s i g n a l s  from t h e  r e f u e l -  
i ng  water tank .  These FW3 s i g n a l s  s t o p  t h e  low-pressure pumps, bu t  
continue r e c i r c u l a t i o n  us ing  t h e  high-pressure i n j e c t i o n  pumps. 

Long term cool ing ,  o r  shutdown cool ing  i s  
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Pane 6. PWR 

G .  MISCELLANEOUS (Continued) REACTOR: P i l g r i m  2 & 3 

Emergency Potter : Two independent d i e se l -gene ra to r  s e t s  r a t e d  a t  3800 
kW (cont inuous)  supply emergency power f o r  shutdown, or o t h e r  s e r v i c e s  
when o f f - s i t e  power fails. Generators a r e  independent ly  housed and 
have independent a u x i l i a r y  systems. 
and on s i t e  s t o r a g e  w i l l  run d i e s e l s  f o r  7 days.  

Emergency Plans:  The c u r r e n t  p l an  be ing  used for Pi lg r im Unit  1 w i l l  be  
modified s l i g h t l y  t o  accomodate u n i t s  2 and 3. Construct ion workers 
w i l l  be covered i n  t h e  modified p l a n  u n t i l  cons t ruc t ion  i s  completed. 
The P i l g r i m  Div i s ion  Head w i l l  d i r e c t  a l l  emergency a c t i v i t i e s .  
cover a c c i d e n t s  from minor r a d i o a c t i v e  s p i l l s  t o  a p o s t u l a t e d  major 
emergency. Outside agencies w i l l  be  used as requi red .  Employees a r e  
t r a i n e d  i n  procedures.  

Day t ank  has  4 hour f u e l  supply,  

P l ans  

~ ~~ 

Environmental Monitoring: P reope ra t iona l  d a t a  f G r  u n i t  #l and d a t a  
secured s i n c e  ope ra t ion  s t a r t e d  e s t a b l i s h e s  base  d a t a  needed t o  access  
t h e  e f f e c t s  o f  u n i t s  2 and 3 ope ra t ion .  Samples a r e  c o l l e c t e d  and 
measurements a r e  made t o  fo l low temperature ,  c i r c u l a t i o n ,  thermal  
plumes, and a q u a t i c  b i o l o a  of Cape eod Bay. Ground water  s t u d i e s  show 
t h a t  sub-surface drainage i s  toward t h e  bay. T e r r e s t r i a l  f l o r a  and 
fauna surveys have been made along wi th  a i r  sampling for r a d i o a c t i v i t y  
measurements. 

~~ 

H. CIRCULATING WATER SYSTEM 

rype of System:Once through 

da ter  Taken From: Cape Cod Bay 

Intake S t r u c t u r e :  In take  channel f o r  u n i t  1 w i l l  b e  used f o r  u n i t s  2 
& 3. 
t r a v e l i n g  screens ,  and b a r  racks. Designed so f ish c a n  pass l a t e ra l ly  

An 8 bay r e in fo rced  concrete  i n t a k e  s t r u c t u r e  w i l l  house pumps, 

Liver Flow NA (cf s )  minimum; NA ( c f s )  average 

Service Water Q u a n t i t y  35. 000 gpm/reac t o r  

'low Thru Condenser 765.000 (gpm)/reactor Temp. R i s e  20 OF 

4eat D i s s ipa t ed  t o  Environment --- (B tu /h r ) / r eac to r  
seat Removal Capacity of Condenser 7700 x lo6 (B tu /h r ) / r eac to r  

) i scharge  S t r u c t u r e :  Cooling water  i s  piped from t h e  condenser i n  con- 
c r e t e  conduct t o  t h e  s u r f a c e  j e t  d i scha rge  channel used by un i t  1. 
From t h e r e ,  discharge passes  through a s h o r t  cana l  t o  t h e  bay, d i s -  
r h a r a i n a  1nt.o t,he bav about 250 from t h e  &ore l i n e .  . .  

iooling Tower(s): Desc r ip t ion  h Number - None 

 lowdown gpm/reactor Evaporative loss gpmheac to r  
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QUANICASSEE 50-475. 50-476 Page 1, p ~ q  

A .  GENERAL 

PROJECT NAME: Quanicassee P l a n t ,  Uni t s  1 & 2 

LOCATION: Bay County, 

OWNER: Consumer Power Company 

OWNER'S ADDRESS & CONTACT: M r .  btephen H .  Howell, Vice Pres ident  

Mich. - 6 miles  E. o f  Bay City 

ARCHITECT/ENGINEER: Bechte l  

REACTOR MANUFACTURER: Westinghouse 

Consumer Power Co. 
1945 W. P a r n e l l  Rd. 
Jackson, Mich. 4920 

CONTAINMENT CONSTRUCTOR: Bechtel  

TIIRBINE MANUFACTURER: Westinghouse COMPILED By: F. A. Heddleson 
DATE : J u l y  1974 

ESTIMATED STARTUP DATE: 1 oRn-81 NUCLEAR SAFETY INFORMATION CENTER 

B .  SITE DATA 

S i t e  Desc r ip t ion :  Located on t h e  southern  shore of  Saginaw Bay about 
L mile e a s t  o f  t h e  town of Quanicassee (pop 
ren t ly  used f o r  a g r i c u l t u r e  wi th  t h e  nor thern  po r t ion  a long  t h e  Bay 
i e ing  Marsh land .  
3erty and Nebobish Road c u t s  ac ross  t h e  nor thern  edge of  t h e  s i t e .  
Jenn Cen t ra l  f r e i g h t  l i n e  i s  t h e  n e a r e s t  r a i l r o a d ,  about 6 mi les  SW. 
r a i l r o a d  spur  w i l l  be run i n  from here .  
f ,  n e a r e s t  h o s p i t a l  i s  4 1 / 2  m i  W. iIW. 
3ay C i ty  i s  t h e  nea res t  l a r g e  c i t y  (about  50,000 pop) 7 m i  W. A wi ld  
Life re fuge  o f  217 ac res  borders  t h e  s i t e  on t h e  E .  This  a r e a  i s  one 
>f t h e  most a g r i c u l t u r a l l y  product ive  i n  Mich. s p e c i a l i z i n g  i n  cash 
2rops. There i s  only one da i ry  herd  wi th in  5 mi les  be ing  about 5 miles  
3 .  

116 ) .  The s i t e  i s  cur- 

S t a t e  hwy 25 forms t h e  southern  border  of  t h e  pro- 
The 

A 
The c l o s e s t  school i s  4 1 / 2  m i  

(Bay C i ty  Medical Care F a c i l i t y  

Rec rea t iona l  a r e a s  a r e  concent ra ted  along t h e  Bay. 

Nearby Body of Water: Normal Level 580' (MSL) 
Max Prob Flood Level 603.5' (MSL) 3aginaw Bay 

Size  of S i t e  1065 Acres S i t e  Grade Eleva t ion  605' (MSL) 

Topography of S i t e :  F l a t  

of Surrounding Area ( 5  m i  r a d ) :  F l a t  

To ta l  Permanent Populat ion:  In  2 m i  r a d i u s  504 ; 10 m i  72.364 

Date of Data: 1970 In  5 m i  r a d i u s  3,217 ; 50 mi1,052,000 

Nearest C i ty  of 50,000 Populat ion:  Bay C i ty ,  Michigan 

D i s t .  from S i t e  7 Miles, Di rec t ion  W , Popula t ion  50,000 

Land Use i n  5-Mile Radius: A g r i c u l t u r a l  

~ ~ 

- Meteorologv: P reva i l i ng  wind direction-wsw Avg. speed 9 mDh 

S t a b i l i t y  Pa ta  - 

Meteorologtc-ll Mrascirewnts - Taken a t  s i t e  on 1 0  meter towers f o r  

one yea r  June 72 thra JAaY 73-  

P a s q u i l l  F and G occurs 16% of t h e  t ime 

I 

, 
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Exc lus ion  Distance , 
Miles 0.5 r ad ius  
Low Populat ion Zone 
Distance,  Miles 1.81 
Metropol is  Distance Populat ion 

Saginaw, Mich. 17.5 m i .  226,200 
Safe Shutdown Earthquake 

Operat ing Basis Earthquake 

Earthquake Vertical  Shock, 
% of Hor i zon ta l  66 

Acce le ra t ion ,  g 0.12 

Acce le ra t ion ,  g 0.06 

Page 2 ,  PWR 

. SITE DATA (Continued) REACTOR: QUANICASSEE 1 & 2 

Design Winds i n  mph: 

A t  0 - 50 f t  e l e v  100 

50 - 150 f t  120 

150 - 400 f t  140 

Tornado 300 mph t ang .  +60 
t r a n s .  

AP = 3 ps i /  3 sec 

Design P res su re ,  

Calculated Max I n t e r -  
p s i g  60 

Type of Construct ion:  P r e s t r e s s e d  concre te  s t r u c t u r e  wi th  a c y l i n d r i c a  
w a l l ,  a hemispher ica l  roof and a f l a t  foundation s l a b .  Wall and dome 
a r e  p r e s t r e s s e d  by a pos t - tens ioning  system. 

The foundation s l a b  i s  r e in fo rced  with carbon s t e e l .  The i n s i d e  
su r face  o f  t h e  s t r u c t u r e  i s  l i n e d  wi th  a 1/4" t h i c k  carbon s t e e l  l i n e r  
t o  ensure  a high degree of l eak - t igh tness .  

F ree  Volume, 

Max Leak Rate a t  Design 
cu f t  2,400 , 000 

Design Basis: The design a s su res  t h a t  containment i s  p ro tec t ed  aga ins t  
p o s t u l a t e d  m i s s i l e s  from both  equipment f a i l u r e s  and ex te rna l  sources .  
The containment design provides  means f o r  i n t e g r a t e d  l e a k  r a t e  t e s t i n g ,  
and f o r  l o c a l  l e a k  r a t e  t e s t i n g  of i nd iv idua l  p ip ing ,  e l e c t r i c a l  and 
access  p e n e t r a t i o n s .  

Vacuum Re l i e f  Capab i l i t y :  

Found no r e fe rence  

I 

I Pene t r a t ions :  

Found no design da ta  

Weld Channels : 

Found no reference.. 
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Page 3. PWI 

C. CONTAINHENT & STRUCTURES (Contd.) REACTOR: QUANICASSEE 1 & 2 

Containment Spray System: Operates i n  conjunction wi th  f an  coo le r s ;  3 
of coo le r s  and 1 of 2 spray  pumps can cool containment a f t e r  LOCA. Pump: 
t ake  suc t ion  from bora t ed  water r e f u e l i n g  s to rage  tank-or from contain- 
ment sump. Pump capac i ty  i s  2460 gpm. Sodium hydroxide i s  added t o  r e -  
move iod ine .  

I 
Containment Cooling: There are 8 f an  coo le r s ,  3 of which ope ra t e  i n  

/conjunct ion  wi th  containment spray  t o  remove hea t  a f t e r  LOCA. S i x  un i t :  
are r equ i r ed  during normal opera t ion .  Heat removal capac i ty  i s  100 X 1( 
Btu/hr. a t  300'F. 

Containment Air Filtration: A r e c i r c u l a t i o n  and cleanup a i r  system has 
complete f i l t r a t i o n .  Also, t h e  purge system f i l t e r s  all a i r  discharged 
t o  t h e  environment. The f i l t e r i n g  system has p r e f i l t e r s ,  HEPA f i l t e r s  
and 50,000 CFM capac i ty  f ans .  The r e c i r c u l a t i o n  and c l e a n w  sys- 
%%m%~~%~b~e Gas 'Control: TWO 100% capac i ty  hydrogen recombiners a r e  pro. 
v ided  t o  h o l d  hydrogen concent ra t ion  below 4 . 1  v01.g. Also, a hydrogen 
vent system i s  provided 

Containment Floodability: 

Found no r e fe rence  

i l t e r s  

I 
Strong Motion Accelerometer: 

Found no r e fe rence  

Turbine Orientation: Reactors and t u r b i n e  a r e  on t h e  same c e n t e r  l i n e  

I D. REACTOR COOLANT 

Reactor Vessel Failure: 
No re fe rence  found 

Reactor Vessel Design: Material -- - 
Shell ID, in .  173 Shell Thickness --- 
Overall Height, ft/in. 431-10" Cladding Thickness, in. 118 

Reactor-Coolant Leak-Detection System: Leakage w i l l  be monitored by 
air p a r t i c u l a t e ,  r ad ioac t ive  gas ,  condensate measuring, humidity,  
charg ing  pump ope ra t ion ,  sump l e v e l  and pump ope ra t ion ,  and make-up 
water r equ i r ed .  Allowable leakage i s  10  gpm f o r  i d e n t i f i e d  and 1 gpm 
for un iden t i f i ed .  

Failed-Fuel-Detection System: Could not f i n d  desc r ip t ion .  
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I n l e t  Temp, "F 
Avg R i s e  i n  
Core, OF 
Nom Hot Channel 

- O u t l e t  Temp, OF 
Avg Film Coeff ,  
Btu/hr f t  '-OF 
Avg Film Temp 
i l i f f ,  O F  
Act ive Heat Trans 

, Surf Area, f t 2  
Avg Heat F l w ,  
Btu/hr  f t 2  
M a x  Heat Flux, 
~ t u / h r  f t 2  
Avg T h e m 1  
output ,  kw/f t  

Thermal 
Output, kw/f t  
Max Clad Surface  
Temp, OF 
No. Coolant 
Loops 

Page 4 ,  PWR 

E. REACTOR CHARACTERISTICS REACTOR: QUANICASSEE 1 & 2 

E l .  THERMAL-HYDRAULIC E2. NUCLEAR 

579,600 

7 

18.8 

657 

4 

Thermal Output, 
mt 
E l e c t r i c a l  Output 
me ( n e t )  
Tota l  Heat Output 
Safe ty  Design, MW 
Tota l  Heat Output 
Btu/hr 
System Pressure ,  
p s i a  
DNBR , 
Nominal 
Tota l  Flowrate ,  

Ef f Flowrate  f o r  
Heat Trans,  l b / h r  
Eff Flow A r e a  f o r  

Avg V e l  Along 

Rods 1060 
Number  of P a r t -  
Length Rods (PLR) 160 
Number of Fue l  
Assemblies --- 
Overall Dimensions, 
inches  --- 
Number  of F u e l  
Rods --- 
Fuel  Rod Cladding 
Material Z i r c d o y  
Weight of U r a n i u m ,  
l b s .  --- 

Fuel  Rods, f t / sec-  
Heat Generated 
i n  Fuel ,  % 
Hot Channel 
Fac tors ,  Fq 
Noroinal Core 

1 I I I 
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Plant Vent: Vent i s  a t  t h e  t o p  of  t h e  containment s t r u c t u r e .  

L 

Page 5 ,  PWR 

F. SAFETY I N J E C T I O N  SYSTFMS REACTOR: QUANICASSEE 1 & 2 

Core Flooding System: Four accumulators each hold ing  6350 ga l lons  of  
bo ra t ed  water  dump t h e i r  conten ts  i n t o  t h e  r e a c t o r  when system p res su re  
drops below 600 p s i g .  
n i t rogen  gas.  

Tanks a r e  p re s su r i zed  t o  600 - 650 p s i g  wi th  

High-pressure I n j e c t i o n  System: There a r e  4 l i n e s  for i n j e c t i o n ,  and 
2 pumps, each r a t e d  150 gpm. There a r e  2 in te rmedia te  p re s su re  pumps 
each r a t e d  a t  400 gpm. 
age t ank .  Concentrated bo r i c  a c i d  i s  i n j e c t e d  i n t o  t h e  r e a c t o r  when 
pumps f i r s t  s tar t .  

Suction i s  taken  from t h e  r e f u e l i n g  water s t o r -  

Low-Pressure I n j e c t i o n  System: Four l i n e s ,  and 2 pumps wi th  p ip ing ,  
i n s t rumen ta t ion ,  e t c .  make up t h i s  system. Pumps a r e  r a t e d  3000 gpm 
a t  600 p s i g .  
and when t h i s  supply i s  exhausted, r e c i r c u l a t i o n  of water from t h e  
containment sump i s  poss ib l e .  

Pumps t ake  suc t ion  from t h e  r e f u e l i n g  water s to rage  tank  

G. MISCELLANEOUS 

Decay Heat Removal System: System i s  used t o  reduce t h e  temperature o 
r e a c t o r  coolan t  a t  a c o n t r o l l e d  r a t e  from 350'F t o  14OoF, wi th in  20 h r s  
a f t e r  shutdown, and t o  maintain t h e  proper r e a c t o r  coolan t  temperature 
during r e f u e l i n g .  Two pumps a r e  a v a i l a b l e  r a t e d  3500 g p m  a t  140 p s i g .  
Residual h e a t  removal pumps c i r c u l a t e  r e a c t o r  coolan t  through two hea t  
exchangers, r e t u r n i n g  it t o  t h e  r e a c t o r  coolan t  system through t h e  low 
p res su re  i n j e c t i o n  header.  Beat exchanger capac i ty  i s  44 X 10' Btu/hr .  
each. 

Radwaste System: Liquid  waste system c o l l e c t s ,  p rocesses ,  and r ecyc le s  
r e a c t o r  grade water ,  removes o r  concent ra tes  r ad ioac t ive  c o n s t i t u e n t s  
and processes  them u n t i l  s u i t a b l e  f o r  release or shipment o f f s i t e .  The  
gaseous waste process ing  system removes f i s s i o n  product gases from 
r e a c t o r  coolan t  and conta ins  t h e s e  gases  during normal p l a n t  ope ra t ion .  
The system also c o l l e c t s  gases genera ted  from t h e  boron r ecyc le  evapora 
t o r .  The s o l i d  waste process ing  system r e c e i v e s ,  packages, s t o r e s ,  and 
disposes of a l l  s o l i d  r ad ioac t ive  wastes and l i q u i d  concent ra tes  from 
l i q u i d  waste system. 
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Page 6 .  pm 
G .  MISCELLANEOUS (Continued) REACTOR: QUANICASSEE 1 & 2 

Emergency Power: 
tor. Each gene ra to r  i s  connected t o  a load  group, each r e a c t o r  having 
3 l o a d  groups. Each 
3 iese l -genera tor  s e t  i s  independent f r o m t h e  o t h e r  and has i t s  own 
a u x i l i a r i e s .  Each d i e s e l  has a day tank  wi th  4 h r  supply of f u e l ,  one 
s torage  tank  wi th  7 days su?mly o f  f u e L a t l d i i 3 x q  

Emergency Plans:  Plan provides  for p r o t e c t i o n  of  p l a n t  personnel  and thi 
5eneral  pub l i c  and f o r  t h e  prevent ion  o r  m i t i g a t i o n  of  proper ty  damage 
r e s u l t i n g  from an i n c i d e n t .  An emergency o rgan iza t ion  w i l l  be formed 
m d  t r a i n e d  and l o c a l  agencies and s t a t e  and f e d e r a l  agencies w i l l  be  
used t o  cover t h e  spectrum of  poss ib l e  emergencies. 

Two d i e s e l  genera tor  s e t s  axe provided f o r  each reac-  

D iese l s  a r e  r a t e d  4400 kW each continuously.  

Environmental Monitoring: Will be i n i t i a t e d  a t  l e a s t  two yea r s  p r i o r  t c  
, pera t ion .  Purpose w i l l  be t o  document background l e v e l s  of r ad ioac t iv i  
Jarious l o c a l  media, p a r t i c u l a r l y  environmental pathways t h a t  could l e a (  
;o h ighes t  exposures. Fu r the r ,  t h e  program w i l l  s e rve  a s  a b a s i s  of 
issessment of  t h e  impact of  p l a n t  r e l e a s e s .  

3act. 
An ope ra t iona l  program w i l l  a l s o  be conducted t o  measure t h i s  im- 

Media t o  be sampled w i l l  be  a i r ,  water ,  aqua t i c  b i o t a ,  crops and 
in the n r e n n e r a t i n n a l  Tarnc: 

H. CIRCULATING WATER SYSTEM 

Type of System: 

Water Taken From: Weadock d ischarge  cana l  makeup for towers 31,000 gpm 

Intake Structure: I n s t a l l e d  a long  s i d e  t h e  Weadock discharge cana l .  
s t r u c t u r e  houses 5 pumps. 
rack and f i s h  sc reen .  
t u re .  
Water Body Temperatures: 

River F l o w  NA 

Se rv ice  Water Quant i ty  41,300 g P d r e a c t o r  "Weadock Canal 
Flow Thru Condenser 458,000 (gpm)/reactor Temp. R i s e  77 "'3 

Heat Di s s ipa t ed  t o  Environment 7800 x 106 (B tu /h r ) / r eac to r  

Heat Removal Capacity of Condenser - --- (Btu/ h r  ) / r e a c t o r  

Closed system us ing  cool ing  towers,  1 f o r  each u n i t .  

tota.1 ( 7  1 i n i t . q )  

';"n, 
The i n t a k e  opening t o  t h e  cana l  has t r a s h  

Trave l ing  screens  might, be i n s t a l l e d  i n  t h e  fu- 
ErUr+.1 nn 8 I '  w i n e  n i n s  t n  i- 

Winter minimum z o F ;  Summer maximum *OF* 

(cfs) minimum; NA (cfs) average 

Discharge S t ruc tu re :  
n i les  and discharged i n t o  t h e  Karn-Weadock Canal at t h e  bottom through 
1. p ipe .  

zooling Tower(s):  Desc r ip t ion  & Number - 1 Hyperbolic,  each 4 6 0 ~ 4  x 5( 
3lowdown 4,250 gpmlreactor Evaporative loss  11,125 gpmlreactor higl 

Blow-down i s  pumped from t h e  p l a n t  s i t e  about 7 



NUCLEAR SAFETY IIVFORMATION CENTER 



77 

WOLF CREEK, 50-482 Page 1, PWR 
t 

A .  GENERAL S i t e  A/E - Sargent  & L u n a  

PROJECT W : W o l f  Creek Generating S t a t i o n  Unit No. 1 

LOCATI0N:COffey Co., Kansas (28 m i .  ESE of Emporia, Kan.) 

OWNER: Kansas Gas & E l e c t r i c  Co. 

0 ~ ~ ~ ' s  ADDRESS & CONTACT:E.S. H a l l ,  Vice P r e s .  - Operations 
Kansas G a s  & E l e c t r i c  Co. 
201 N .  Market S t r e e t  *ARCHITECT/ENGINEER: Bechtel  

REACTOR MANUFACTURER: Westinghouse Wichita,  Kansas 76201 

wcLEAR SAFETY INFORMATION CENTER ESTIMATED STARTUP DATE: 1981 

B.  SITE DATA 

S i t e  Descr ipt ion:Located i n  t h e  d i s s e c t e d  uplands 3.6 m i .  E .  of t h e  
Neosho River Val ley i n  an a r e a  where t h e  l a n d  i s  gen t ly  r o l l i n g  wi th  
e l e v a t i o n s  from 1020' t o  1120' .  The s i t e  i s  on t h e  E. s i d e  of a 
proposed man-made cool ing l a k e  formed by empounding Wolf Creek which 
dra ins  i n t o  t h e  Neosho River .  Makeup water t o  h e l p  f i l l  t h e  cool ing 
l a k e  w i l l  be  pumped from t h e  John Redmond Reservoir  
W. o f  t h e  s i te .  The John Redmond Reservoir  has r e c r e a t i o n a l  use and a 
wi ld  l i f e  r e fuge  a r e a  i s  t h e r e .  
3.5 m i  NE o f  Burl ington (pop. 2099). 
from t h e  s i t e  w i th  700 p u p i l s .  
d a i r y  herd 1 .8  m i ,  a Na t iona l  Guard Armory 4 .ni SW. 
m i .  W and t h e  n e a r e s t  r a i l r o a d  i s  9.5 m i .  SE. 

which i s  3.6 m i  

The s i t e  i s  53 m i .  S. of Topeka and 

There i s  a h o s p i t a l  i n  Burl ington,  a 
There a r e  3 schools b.3 miles  

U.S.Hwf i s  2.8 

Narrnal Level 1090' (MSL) Nearby Body of Water: Cooling Lake on 
t h e  Neosho River Max Prob Flood Level ~ 0 9 8 . 5 '  (MSL) 

Size of S i t e  1100 Acres S i t e  Grade Elevat ion 1099.5' (MSL) 

Topography of S i t e :  F l a t  t o  Rol l ing 

of  Surrounding Area (5 m i  r a d ) :  F l a t  t o  Ro l l ing  

T o t a l  Permanent Population: In  2 m i  radius 3 8 ;  10 mi 4059 

Date of Data: 1970 In  5 m i  r a d i u s  2537; 50 m i  163,912 

Nearest C i t y  of 50.000 Population: Topeka 

Dist. from S i t e  55 Miles, D i r e c t i o n  N , Populat ion 127,500 

Land U s e  i n  5-Mile Radius: Rangeland - 46%, Agr i cu l tu re  - 36% 

Summer SSfi II mpn !leteorology: P r e v a i l i n g  wiud d i r e c t i o n w i n t e r  NNW Avg . speed 
S t a b i l i t y  Data - 
f e t e o r o l o g i c a l  Measurements - 

P a s q u i l l  D about 64% of t i m e .  

Began c o l l e c t i o n  of weather d a t a  i n  
Mw 1973 
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- 
p s i g  60 
Calculated Max I n t e r -  
n a l  P r e s s u r e ,  w i n  5 1  

Page 2 ,  PWR 

cu f t  2.50 x 1 0 6  
Max Leak Rate a t  Design . Pressure .  %/day 0.10 

S" 

S" 

S" 

S" 

B .  SITE DATA (Continued) REACTOR: WOLF CREEK 

Exclusion Dis tance  , 
Design Winds i n  mph: 

A t  0 - 50 f t  e l e v  100 

1 2  0 

Topeka, Kan. 55 m i  155,322 
Safe Shutdown Earthquake 

Operat ing Basis  Earthquake 

Earthquake V e r t i c a l  Shock, 

Acce lera t ion ,  g 0.20 

Accelera t ion ,  g 0.10 

% of Horizonta l  60 
Y 

150 - 400 f t  140 

Tornado300 mph tang  + 60 

AP = 3 p s i /  3 sec 
trans. 

C. CONTAINMENT AND STRUCTURES S" - Information from SNUPPS, S td .  

Design Pressure .  I Free  Volume, 
Nuclear Unit Power P l a n t  Svstem 

Design Basis:  Designed t o  c o n t r o l  t h e  r e l e a s e  of  r a d i o a c t i v i t y  from a 
LOCA so  t h a t  r a d i a t i o n  doses do not  exceed t h e  limits o f  10CFR100. Tc 
accomplish t h i s  f u n c t i o n ,  design s p e c i f i e s  - max. l e a k  r a t e ,  per for -  
mance of  engineered s a f e t y  f e a t u r e s  so t h a t  design temperature and 
p r e s s u r e s  a r e  not  exceeded. 

Vacuum Rel ie f  Capabi l i ty :  Found no r e f e r e n c e  

Post-Construction Tes t ing :  Tested i n  accordance with Bechtel  r e p o r t  
"Test Criteria f o r  I n t e g r a t e d  Leak Rate ..." BN-TOP-1, Rev. 1. 
S t r u c t u r e  w i l l  be p r e s s u r e  t e s t e d  at 1 .15  design pressure  of 60,  o r  
at 69 ps ig .  

Penet ra t ions :  Found no r e f e r e n c e  

Weld Channels: Seam welds i n  t h e  liner p l a t e  a r e  t e s t e d  by t h e  yacuum 
box method f o r  l e a k  t i g h t n e s s .  
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Paee 3 .  PWR 
I 

C. CONTAINMENT & STRUCTURES (Contd.) REACTOR: 

S" 

S" 

S" 

S" 

S" 

S" 

w - 

S* 

Overa l l  Height,  f t / i n .  hTl ,ni~ Cladding Thickness,  i n .  118 - 
Reactor-Coolant Leak-Detection System: Leakage w i l l  be  monitored by a i r  

p a r t i c u l a t e ,  r a d i o a c t i v e  gas ,  condensate measuring, humidity,  charging 
pump o p e r a t i o n ,  sump l e v e l  and pump o p e r a t i o n ,  and make-up water 
requi red .  
u n i d e n t i f i e d .  

Allowable leakage is  10 gpm Yor i d e n t i f i e d  and 1 gpm for 

Failed-Fuel-Detection System: Could not  f i n d  d e s c r i p t i o n .  

Containment Spray system: Operates i n  conjunct ion with fan coolers ;  2 
of 4 coolers  and 1 o f  2 spray pumps can cool  containment a f t e r  LOCA. 
Pumps t a k e  suc t ion  from bora ted  water r e f u e l i n g  s t o r a g e  tank o r  from 
containment sump i n  t h e  r e c i r c u l a t i o n  mode. 
Sodium hydroxide i s  added t o  remove iodine .  

Pump capac i ty  is  2460 gpm. 

Strong Motion Acce1erometer :Triaxial  accelerometers  w i l l  be  i n s t a l l e d ,  
one on t h e  containment base ,  and one i n  t h e  containment b u i l d i n g  on t k  
ooera t inv  f l o o r .  A De& record ing  accelerometer  w i l l  be i n s t a l l e d  i n  

Reactors and t u r b i n e  a r e  on t h e  same c e n t e r  l i n e .  
General E l e c t r i c  w i l l  supply t h e  t u r b i n e .  

&%%e%j%%tion: 

Containment Cooling: There a r e  4 f a n  c o o l e r s ,  2 o f  which opera te  i n  
conjunct ion with containment spray t o  remove h e a t  a f t e r  LOCA. Three 
u n i t s  a r e  r e q u i r e d  during normal opera t ion .  Heat removal capac i ty  i s  
104 x l O b  Btu/hr each a t  300'F. 

Containment A i r  F i l t r a t i o n :  A r e c i r c u l a t i o n  and cleanup air system has 
complete f i l t r a t i o n  inc luding  charcoal  f i l t e r s .  Also, a purge system 
f i l t e r s  a l l  a i r  discharged t o  t h e  environment. 
p r e f i l t e r s ,  HEPA f i l t e r s  and 5O,OOO CFM capac i ty  fans. 

Combustible Gas Control :  Two 100% capac i ty  hydrogen recombiners a r e  pro- 
vided t o  hold  hydrogen concent ra t ion  below 4 . 1  vel.%. Also, a hydrogen 
purge subsystem i s  provided. 

Containment F1oodabi l i ty :Fomd no r e f e r e n c e  

The purge system has 

D .  REACTOR COOLANT 

Reactor Vessel F a i l u r e :  Found no r e f e r e n c e .  

~ 

Reactor Vesse l  Design: Material SA G,. A ,,,. R 1 

S h e l l  ID,in.  173 S h e l l  Thickness 8 1 /h  in. 
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Page 4 ,  P\ 
E. REACTOR CHARACTERISTICS REACTOR: WOLF CREEK 

lax Clad Surface Overa l l  Dimensions, 
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S* 

S* 

S* 

S* 

Page 5 ,  P 

F. SAFETY I N J E C T I O N  SYSTEMS REACT0R:WOU CREEK 

Core Flooding System: Four accumulators each holding 6350 ga l lons  of  
bora ted  water  dump t h e i r  conten ts  i n t o  t h e  r e a c t o r  when system pressur  
drops below 600 t o  650 ps ig .  Tanks a r e  p re s su r i zed  t o  TOO ps ig  with 
n i t rogen  gas.  Mechanical opera t ion  of swing-disc check va lves  is  an 
automatic ope ra t ion  t h a t  opens the  l i n e  between accumulators and t h e  
coolant  system. 

High-pressure I n j e c t i o n  System: mere are 4 lines for injection, and 

2 pumps, each r a t e d  550 gpm. 
each r a t e d  a t  425 gpm.  
s torage  tank .  
when pumps f i r s t  start. 

There a r e  2 in te rmedia te  pressure  pumps 
Suct ion i s  taken from t h e  r e f u e l i n g  water  

Concentrated bo r i c  ac id  i s  i n j e c t e d  i n t o  t h e  r e a c t o r  

Low-Pressure I n j e c t i o n  System:Four lines, and 2 pumps wi th  piping, 
ins t rumenta t ion ,  e t c .  make up t h i s  system. 
at 600 ps ig .  
t ank  and when t h i s  supply i s  exhausted,  r e c i r c u l a t i o n  of water  from 
t h e  containment sump i s  poss ib l e .  

Pumps a r e  r a t e d  3000 gpD 
Pumps t ake  suc t ion  from t h e  r e f u e l i n g  water s to rage  

0. MISCELLANEOUS 

Removal System: System is used t o  reduce t h e  temperature of 
r e a c t o r  coolan t  at a con t ro l l ed  r a t e  from 350°F t o  140°F, wi th in  20 
hrs a f t e r  shutdown, and t o  maintain t h e  proper  r e a c t o r  coolant  
temperature  during r e f u e l i n g .  Two pumps a r e  a v a i l a b l e  r a t e d  3500 g p  
a t  140 ps ig .  
through two hea t  exchangers, r e tu rn ing  it t o  t h e  r e a c t o r  coolant  sys- 
tem through t h e  low p res su re  i n j e c t i o n  header. 
c i t y  i s  44 x lo6 Btu/hr  each. 

Residual  hea t  removal pumps c i r c u l a t e  r e a c t o r  coolant  

Heat exchanger capa- 

b d w a s t e  System: Liquid waste system c o l l e c t s  , processes  , and r ecyc le s  
r e a c t o r  grade w a t e r ,  removes o r  concent ra tes  r ad ioac t ive  cons t i t uen t s  
and processes  them u n t i l  s u i t a b l e  f o r  reuse  or f o r  processing i n  t h e  
s o l i d  radwaste system. The gaseous waste process ing  system remoyes 
f i s s i o n  product  gases  from r e a c t o r  coolan t  and conta ins  these  gases  
during normal p l a n t  ope ra t ion .  
r a t e d  from t h e  boron r ecyc le  evaporator .  
system r e c e i v e s ,  packages, s t o r e s  all s o l i d  r ad ioac t ive  wastes gene- 
r a t e d  u n t i l  shipment o f f s i t e .  

The system also c o l l e c t s  gases  gene- 
The s o l i d  waste processing 

' h n t  Vent:Vent i s  a t  t h e  top  of t h e  containment s t r u c t u r e .  
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S" 

Z .  MISCELLANEOUS (Continued) REACTOR: WOLF CREEK NO. 1 

Emergency Power: Two d i e s e l  genera tor  s e t s  a r e  provided f o r  each reac-  
t o r .  Each genera tor  i s  connnected t o  a load  group, each r e a c t o r  havini 
2 load  groups. Each 
d iese l -genera tor  s e t  i s  independent from t h e  o t h e r  and has  i t s  own 
a u x i l i a r i e s .  Each d i e s e l  has  a day tank  wi th  8 h r  supply of  f u e l ,  one 
s t o r a g e  tank  with 7 days supply o f  f u e l  and 2 t r a n s f e r  pumps. 

zmrgency Plans: Plan provides  f o r  p r o t e c t i o n  of p l a n t  personnel  and 
t h e  genera l  publ ic  and f o r  t h e  prevent ion o r  m i t i g a t i o n  of  proper ty  
damage r e s u l t i n g  from an i n c i d e n t .  
formed and t r a i n e d a n d  l o c a l  agencies and s t a t e  and f e d e r a l  agencies  
w i l l  be used t o  cover t h e  spectrum of  p o s s i b l e  emergencies. 

Diese ls  a r e  r a t e d  4500 kW each cont inuously.  

An emergency organiza t ion  will be 

hvironmental Monitoring: Preopera t iona l  program w i l l  e s t a b l i s h  base- 
l i n e  d a t a  from which e f f e c t  of opera t ion  can be eva lua ted .  Sampling 
w i l l  inc lude  s u r f a c e  waters ,  b i o l o g i c a l  sampling i n  t h e  r i v e r s  and 
creeks ,  f i s h  sampling, ground water ,  a i r  s o i l s ,  v e g e t a t i o n ,  t e r r e s t r i a  
m a m m a l s ,  i n s e c t s ,  and o t h e r  f a c t o r s .  Radio logica l  sampling w i l l  begin 
1 year  b e f o r e  start up. 
s t r u c t i o n ,  l a k e  f i l l i n g  and opera t ion .  

Sampling per iods  a r e  pre-cons t ruc t ion ,  con- 

1. CIRCULATING WATER SYSTEM 

)Jpe Of System: Closed system withdrawing water  from cool ing l a k e  and 
w i n g  it t o  t h e  l ake .  

rater Taken From: Cooling l a k e  on t h e  Wolf Creek - 6000 a c r e s .  

ntake Structure: Reinforced s t r u c t u r e  about 93' X 100'  w i t h  4 b w s  
and 4 c i r c u l a t i n g  pumps, and 2 s e r v i c e  water  pumps. 
racks and t r a v e l i n g  screens .  
l f o s  . 
ater Body Temperatures: Winter minimum T F ;  Summer maximum 87°F 
iver Flow 0 ( c f s )  minimum; l o p 0  ( c f s )  average 

ervice  Water Quantity 15 .ooo g p m /  reac t or 

low Thru Condenser 551.250 (gpm)/reactor Temp. R i s e  30.4'F 

eat  Dissipated to  Envirowent 8500 x lo6 (Btu/hr)/reactor 

eat Removal Capacity of Condenser --- (Btufhr) /reactor 

ischarge Structure: Reinforced concre te  s t r u c t u r e  about 50' wide by 
170' long  which d ischarges  water a t  l a k e  s u r f a c e  i n  t h e  50' wide 
stream. 

There a r e  t r a s h  
In take  v e l o c i t y  w i l l  vary from 0 . 5  t o  

Unit has a s lope  of  4 t o  1 i n t o  t h e  l a k e .  
A 

Doling Tower(s): 

Lowdown g p m f r e a c t o r  Evaporative loss gpm/r eactor 
Description d Number - No cool ing towers. 
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CALLAWAY, 50- 483, 50- 486 Page 1, PWR 

A .  GENERAL *S i t e  A/E - Sverdrup & P a r c e l  

PROJECT NAME: Callaway P l a n t ,  Units  1 & 2 

LOCATION: 

OWNER: Union E l e c t r i c  Co. 

Callaway Co., Missouri  (80 mi. W. of S t .  Louis) 

OWNER'S ADDRESS g CONTACT: John K. Bryan, V i c e  P re s . ,  Engg & Const. 
P.O. B o x  149 

* tlRCHITECT/ENGINEER: Bechtel  Union Electr ic  
REACTOR MANUFACTURER: Westinghouse S t .  Louis,  Mo. 63166 

CONTAINMENT CONSTRUCTOR: Not decided 

TURBINE MANUFACTURER: G.E. DATE : 
COMPILED BY: Fred Heddleson 

ESTLMATH) STARTUP DATE: 1981 NUCLEAR SAFETY INFORMATION CENTER 

B .  SITE DATA 

S i t e  Desc r ip t ion :  Located on an 8 s q  m i  p l a t e a u  about 300' h ighe r  than 
the Missouri  River f lood  p l a i n ,  and about 5 m i l e s  N .  of t h e  river. 
Plateau e l e v a t i o n s  range from 800' t o  858'. 
t i o n a l  1760 acres which forms a c o r r i d o r  from t h e  s i te  south t o  t h e  
river and w i l l  be  used f o r  access  road,  r a i l r o a d  spur  and water p ipe  
l i n e .  
r i v e r .  
248) is  1 0  m i  N. 
r a i l r o a d  i s  3.5 miles, and 1-70 i s  12 miles N. 

The u t i l i t y  owns an addi- 

Access road w i l l  connect w i th  Mo. hwy #94 which runs along t h e  
J e f f e r s o n  C i ty  (pop 32,407) i s  WSW 25 m i ,  and Ful ton (pop 12, 

The c l o s e s t  d a i r y  herd i s  1.5 m i l e s  away, t h e  closest 

Nearby Body of  Water: Normal Level 509' (MSL) 
Missouri  River  5 miles south Max Prob Flood Level 559' (MSL) 

S ize  of S i t e  3177 Acres S i t e  Grade Elevat ion 840' (MSL) 

Topography of S i t e :  F l a t  - on a small p l a t e a u  

of  Surrounding Area (5 m i  r a d ) :  Ro l l ing  t o  H i l l y  

T o t a l  Permanent Population: I n  2 m i  r a d i u s  87 ; 10 mi 9,154 

Date of Data: 1970 In  5 m i  r a d i u s  893 ; 50 m i  305,347 

Nearest C i t y  of 50,000 Population: 
D i s t .  from S i t e  40 Miles, Di rec t ion  WNW , Populat ion 58,804 

Land Use i n  5-Mile Radius: 60% f o r e s t s ,  20% farming, and 20% p a s t u r e  

Columbia, Mo.  

land 

Meteorology: P r e v a i l i n g  wind d i r e c t i o n  SSE Avg. speed 1 0  mPh 

S t a b i l i t y  Data - S i t e  i s  cha rac t e r i zed  by r a p i d  t r a n s p o r t  and disper-  
s i o n  of o l u t a n t s .  Meteorological  Measurement% - 

Data has been c o l l e c t e d  s i n c e  March 1972 w i t h  a 300 f t  tower. 
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Design P res su re ,  F ree  Volume, 

Calcu la ted  Max I n t e r -  

Type of Construction: P res t r e s sed  post-tensioned concre te  s t r u c t u r e  wi t1  
a c y l i n d r i c a l  w a l l ,  a hermispher ica l  dome and a f l a t  foundation s l ab .  
I n s i d e  of t h e  s t r u c t u r e  i s  l i n e d  wi th  1/4" t h i c k  steel  p l a t e  t o  ensure  
l e a k  t i gh tness .  I n s i d e  diameter i s  140' and he ighth  i s  135' .  

2.50 x l o 6  p s i g  60 cu f t  
Max Leak Rate a t  Design 

n a l  P res su re ,  psie. 5 1  Pressure .  %/dav 0.10 

. 

Design Basis: Designed t o  c o n t r o l  t he  release of r a d i o a c t i v i t y  from a 
LOCA s o  t h a t  r a d i a t i o n  doses do n o t  exceed the  limits of lOCFRlOO. To 
accomplish t h i s  func t ion ,  des ign  s p e c i f i e s  - max.  l e a k  rate, per for -  
mance of engineered s a f e t y  f e a t u r e s  so  t h a t  des ign  temperature and 
p res su res  are no t  exceeded. 

S* 

S* 

S* 

S* 

S* 

Vacuum Re l i e f  Capab i l i t y :  Found no r e fe rence  

Page 2 ,  PWR 

Pos t -cons t ruc t ion  Tes t ing :  Tested i n  accordance wi th  Bechtel  r e p o r t  
" T e s t  Criteria f o r  In t eg ra t ed  Leak Rate..." 
S t r u c t u r e  w i l l  be p re s su re  t e s t e d  a t  1.15 des ign  p res su re  of 60, or 
at 69 ps ig .  

BN-TOP-1, Rev. 1. 

B .  SITE DATA (Continued) REACTOR : 

Exclusion Dis tance  , 
Low Popula t ion  Zone 
Dis tance ,  M i l e s  
Met ropol i s  Dis tance  Population 
Columbia, Mo. 40 80,900 
S t .  Louis, Mo. 80 675 , 000 
Safe Shutdown Earthquake 

Operating Basis Earthquake 

Farthauake V e r t i c a l  Shock. 

Miles 0.75 

2.5 

Acce lera t ion ,  g 0.20 

Accelera t ion ,  g 0.12 

?ene t r a t ions :  Found no r e fe rence  

CALLAWAY 

Design Winds i n  mph: 

A t  0 - 50 f t  e l e v  

50 - 150 f t  

150 - 400 f t  

Jeld Channels: Seam welds i n  t h e  l i n e r  p l a t e  are t e s t e d  by t h e  vacuum 
box method f o r  l e a k  t i gh tness .  

I 

Tornado 300 mph tang + 

I - z of Hor izonta l  60 

c '  CoNTAINMENT AND Nuclear Unit Power P l a n t  Svstem 
S* - Information from SNUPPS, Std.  

AP = 3 p s i /  3 sec  

100 

120 
140 

60 
t r ans .  

, 
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Containment Spray System: Operates i n  conjunct ion wi th  fan  coo le r s ;  2 
of 4 coo le r s  and 1 of 2 spray pumps can cool  containment after LOCA. 
Pumps t a k e  suc t ion  from bora ted  water  r e f u e l i n g  s to rage  tank  o r  from 
containment sump i n  t h e  r e c i r c u l a t i o n  mode. 
Sodium hydroxide is  added t o  remove iod ine .  

Pump capac i ty  i s  2460 gpm 

Containment Cooling: There are 4 f a n  c o o l e r s ,  2 of  which ope ra t e  i n  
conjunct ion wi th  containment sp ray  t o  remove hea t  a f t e r  LOCA. Three 
u n i t s  a r e  r equ i r ed  during normal ope ra t ion .  
104 x lo6 Btu/hr .  each a t  300°F. 

Heat removal capac i ty  i s  

Zontainment A i r  F i l t r a t i o n :  A r e c i r c u l a t i o n  and cleanup a i r  system has 
complete f i l t r a t i o n  inc luding  charcoa l  f i l t e r s .  Also, a purge system 
f i l t e rs  dl air  discharged t o  t h e  environment. The purge system has 
p r e f i l t e r s ,  HEPA f i l t e r s  and 50,000 CFM capac i ty  fans. 

provided t o  hold  hydrogen concent ra t ion  below 4.1 vol.%. 
hydrogen purge subsystem i s  provided 

:ombustible Gas Control :  "wo 100% capac i ty  hydrogen recombiners are 
Also, a 

Zontainment F loodab i l i t y :  F~~~ no reference 

S* 

S* 

S* 

S" 

S* 

S* 

w - 

S' 

I 

I 

me 3 -  
C. CONTAINMENT 6 STRUCTURES (Contd.) REACTOR: CALLAWAY 

Strong Motion Accelerometer: T r i a x i a l  accelerometers  w i l l  be i n s t a l l e '  
one on t h e  containment base ,  and one i n  t h e  containment bu i ld ing  on 

a c c w t e r  w i l l  be i n s t a l  le' 
> i n e  a r e  on t h e  same cen te r  l i n e  

General E l e c t r i c  w i l l  supply t h e  t u r b i n e .  

). REACTOR COOLANT 

Leactor Vessel F a i l u r e :  F O U ~  no r e fe rence .  

.eactor Vessel Design: Material cr p mS 1 

* h e l l  I D , i n .  lj~1 S h e l l  Thickness m. 
vera11  Height ,  f t / i n .  I,?1-1n" Cladding Thickness, in. 118 

eac tor -Coolant  Leak-Detection System: Leakage will be m H t o r e d  by 
air p a r t i c u l a t e  , r a d i o a c t i v e  gas ,  condensate measuring, humidity, 
charging pump ope ra t ion ,  sump level and pump opera t ion ,  and make-up 
water  r equ i r ed .  
f o r  un iden t i f i ed .  

Allowable leakage i s  10 &an for i d e n t i f i e d  and 1 QXfl 

ai led-Fuel-Detect ion System: could not  f i n d  desc r ip t ion .  
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S* 

S" 

S" 

S' 

S* 

Core Flooding System: 
bora ted  water  dump t h e i r  con ten t s  i n t o  t h e  r e a c t o r  when system pressm 
drops below 600 t o  650 ps ig .  Tanks a r e  p re s su r i zed  t o  700 p s i g  wi th  
n i t rogen  gas.  Mechanical opera t ion  of swing-disc check va lves  is  an 
automatic  opera t ion  t h a t  opens t h e  l i n e  between accumulators and t h e  
coolan t  system. 

High-pressure I n j e c t i o n  System: There are 4 l i n e s  f o r  i n j e c t i o n ,  and 2 
pumps, each r a t e d  550 g p m .  There are 2 in te rmedia te  pressure  pumps 
each r a t e d  a t  425 gpn. Suct ion is  taken from t h e  r e f u e l i n g  water  s t o l  
age tank .  
pumps first start. 

F O U ~  accumulators each holding 6350 ga l lons  of 

Concentrated b o r i c  a c i d  i s  i n j e c t e d  i n t o  t h e  r e a c t o r  when 

Page 5, PUR 
F. SAFETY INJECTION SYSTEMS REACTOR: CALLAWAY 

Low-Pressure I n j e c t i o n  System: Four l i n e s ,  and 2 pumps wi th  p ip ing ,  
ins t rumenta t ion ,  e t c .  make up t h i s  system. Pumps are r a t e d  3000 gpm 
at 600 ps ig .  
and when t h i s  supply i s  exhausted,  r e c i r c u l a t i o n  of  water  from t h e  
containment sump i s  poss ib l e .  

Pumps t ake  suc t ion  from t h e  r e f u e l i n g  water  s to rage  t a d  

;. MISCELLANEOUS 

k c a y  Heat Removal System: 
r e a c t o r  coolan t  a t  a con t ro l l ed  rate from 350'F t o  140°F, wi th in  20 
hrs 
ature dur ing  r e fue l ing .  Two pumps a r e  available r a t e d  3500 a t  
140 ps ig .  

System i s  used t o  reduce t h e  temperature  01 

after shutdown, and t o  main ta in  t h e  proper  r e a c t o r  coolan t  tempel 

Residual  hea t  removal pumps c i r c u l a t e  r e a c t o r  coolan t  
t w o u g h  BWO h e a t  exchangers, r e t u r n i n g  f t  t o  the r e a c t o r  coolant sys-  
t e m  through t h e  low pres su re  i n j e c t i o n  header .  
i s  44 x lo6 Btu/hr  each. 

Heat exchanker capac i t  

adwaste  System: 
r e a c t o r  grade water, removes o r  concent ra tes  r a d i o a c t i v e  c o n s t i t u e n t s  
and processes  them u n t i l  suitable f o r  reuse o r  f o r  process ing  i n  t h e  
s o l i d  radwaste system. The gaseous w a s t e  p rocess ing  system remwes 
f i s s i o n  product  gases  from r e a c t o r  coolan t  and con ta ins  t h e s e  gases  
dur ing  normal p l a n t  opera t ion .  
a t e d  f r o m  t h e  boron r e c y c l e  evapora tor .  The s o l i d  w a s t e  p rocess ing  
system r e c e i v e s ,  packages, s t o r e s  all s o l i d  r a d i o a c t i v e  wastes gener- 
a t e d  u n t i l  shipment o f f s i t e .  

Liquid waste system c o x e c t s ,  p rocesses ,  and recyc ler  

The system a l s o  c o l l e c t s  gases  gener- 

Vent: Vent i s  at t h e  t o p  o f  t h e  containment s t r u c t u r e  232 fi 
above grade. 



89 

Emergency Power: Two d i e s e l  genera tor  sets are provided f o r  each reac-  
t o r .  Each genera tor  i s  connected t o  a l o a d  group, each r e a c t o r  having 
2 load groups. Diesels are r a t e d  4500 kW each cont inuously.  Each 
d iese l -genera tor  set i s  independent from the o t h e r  and has  i t s  own 
auxiliaries. Each d i e s e l  has a day tank  w i t h  8 hr  supply of f u e l ,  one 
s t o r a g e  tank  w i t h  7 days supply of f u e l  and 2 t r a n s f e r  pumps. 

Deta i led  Plans w i l l  b e  i n  t h e  FSAR and w i l l  d e l i n e a t e  
a c t i o n s  taken by p l a n t  personnel  t o  minimize exposure, and dose o f  per-  
sons both o n s i t e  and o f f s i t e .  Radio logica l  emergencies a t  the f a c i l i t )  
f a l l  i n t o  t h r e e  ca tegor ies :  l o c a l ,  s i te ,  and genera l  emergencies. 
Plan w i l l  s p e c i f y  a c t i o n s  t o  b e  taken, r e s p o n s i b i l i t i e s  of personnel ,  
and personnel  and material resources  a v a i l a b l e  f o r  a s s i s t a n c e  i n  mini- 
mizing r a d i a t i o n  exposure. 
w i l l  b e  incorpora ted  i n t o  the Emergency Plan  and w r i t t e n  agreements 
w i l l  b e  made between these agencies  and Union Electric.  

Emergency Plans:  

O f f s i t e  p u b l i c  and p r i v a t e  support  agencies 

Environmental Monitor ing:  Environmental Report n o t  a v a i l a b l e  and PSAR 
d i d  n o t  cover t h i s  type of monitor ing.  

Page 6 .  PwR 

G .  MISCELLANEOUS (Continued) REACTOR: CALLAWAY 

H. CIRCULATING WATER SYSTEM 

Type of System: Closed system us ing  one hyperbol ic  cool ing tower p e r  

Water Taken From: Missouri  River - 40,000 Gpm t o t a l  makeup f o r  2 u n i t s .  

r e a c t o r .  

I n t a k e  S t r u c t u r e :  Makeup f o r  cool ing  towers pumped from an i n t a k e  
s t r u c t u r e  a long t h e  Missouri  River. 

Water Body Temperatures: Winter minimum '-OF; Summer maximum --OF 

R i v e r  Flow 5500 (cf s) m i n i m u m ;  78,400 (cfs) average 

Service  Water Q u a n t i t y  35,000 gpmlreactor 

Flow Thru Condenser 550,000 (gpm)/reactor  Temp. R i s e  30 OF 

(Btu /hr ) / reac tor  Heat D i s s i p a t e d  t o  Environment 

Heat Removal Capaci ty  of Condenser (B t u / h r  ) / r e a c t o r  

--- 
--- 

Discharge S t r u c t u r e :  

Blowdown from cool ing  towers is discharged i n t o  t h e  Missouri River 

Cooling Tower (s) : Descr ip t ion  & Nmb erbo+ic. tower f o r  each 
Blowdown 4868 gpm/reactor Evaporat ive loss 15,000 gpmlreactor 

u n i t  %OF diahYg 500 high. 
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TYRONE. 50-484, 50-487 Page 1, PWR 

A. GENERAL * S i t e  A/E - Commonwealth Associates  

PROJECT NAME: Tyrone Energy Park,  Units  1 & 2 

LOCATION: m n  C O . ,  Wisconsin (wes t -cent ra l )  

OWNER: Northern S t a t e s  Power Company I OWNER'S ADDRESS & CONTACT: A.V. Dienhart ,  Vice Pres .  - Engineering 
Northern S t a t e s  Power Co. 
414 N i c o l l e t  M a l l  *ARCHITECT/ENGINEER: Bechtel  

REACTOR MANUFACTURER: Westinghouse Minneapolis,  MN 55401 
CONTAINMENT CONSTRUCTOR: --- 

DATE: J u l y  1974 
COMPILED BY: Fred Heddleson TURBINE MANUFACTURER: G.E. 

ESTIMATED STARTUP DATE: 1982 NUCLEAR SAFETY INFORMATION CENTER 

B.  SITE DATA 

S i t e  Descr ip t ion :  
100 f e e t  above t h e  r i v e r  v a l l e y  with e l e v a t i o n s  from 820' t o  845'. 
The s i t e  i s  1 . 2  m i  SE of t h e  r i v e r .  Dunnville publ ic  hunt ing and 
f i s h i n g  ground is  2 miles  from t h e  s i t e .  A d a i r y  herd i s  1 . 5  mi le  
E. from t h e  s i t e  wi th  2242 herds  i n  a 5 mi le  radius-  The n e a r e s t  
commercial a i r p o r t  i s  i n  Eau Clair (pop. 38,600) 20 m i  NE. S t a t e  
r o u t e  85, 1 m i  S. , i s  t h e  n e a r e s t  road wi th  I 94 about 1 4  m i .  
Chicago-Milwaukee-St. Paul  RR passes  through t h e  s i t e  per imeters .  
Durand, (pop. 2,103) i s  8 miles  SW. 
Meridean is  n e a r e s t  v i l l a g e  3 m i  NE. 

Located on t h e  E.  bank of t h e  Chippewa River about 

The 

Nearest  school  4 112 m i  E .  NE. 
Durand has a h o s p i t a l .  

Nearby Body of Water: 

Nearest C i t y  of 50.000 Populat ion:  Minneapolis - S t .  Paul ,  

Meteorological  Measurements - 
I Measurements s t a r t e d  i n  May 1973 with a 200' tower. 
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Exclusion Distance,  
Miles 0.86 r ad ius  
Low Population Zone 
Distance,  M i l e s  
Met ropol i s  Dis tance  Popula t ion  

65 mi 1,813,647 Minneapolis 
S t .  P a u l  

--- 

Safe Shutdown Earthquake 
Accelerat ion,  g 0.20 
Operating Basis Earthquake 
Accelerat ion,  g 0.10 
Earthquake V e r t i c a l  Shock, 
% of Hor izonta l  60 

Page 2 ,  PWR 
~ ~~~ 

Design Winds i n  mph: 

A t  0 - 50 f t  e l e v  100 

50 - 150 f t  120 

150 - 400 f t  140 

Tornado 

AP = 3 p s i /  3 sec 

300 mph tang + 60 
trans. 

S" 

S" 

S" 

S" 

S" 

Design P res su re ,  

Calculated Max I n t e r -  
p s ig  60 

B .  SITE DATA (Continued) REACTOR : TYRONE 

Free Volume, 

Max Leak Rate a t  Design 
cu f t  2.50 x 1 0 6  

gesign Basis: Designed t o  c o n t r o l  t h e  r e l e a s e  of r a d i o a c t i v i t y  from a 
LOCA so  t h a t  r a d i a t i o n  doses do not  exceed t h e  l i m i t s  of lOCFRlOO. 
To accomplish t h i s  func t ion ,  design s p e c i f i e s  - m a x .  l e a k  r a t e ,  per- 
formance of engineered s a f e t y  f e a t u r e s  so t h a t  design temperature anc 
pres su res  a r e  not  exceeded. 

Vacuum Relief  Capab i l i t y :  Found no r e fe rence  

Post-Construction Test ing:  Tes ted  i n  accordance wi th  Bechte l  r e p o r t  
"Test C r i t e r i a  f o r  I n t e g r a t e d  Leak Rate. . ."  BN-TOP-1, Rev. 1. 
S t r u c t u r e  w i l l  be  p re s su re  t e s t e d  a t  1.15 design p res su re  of 60, o r  
a t  69 p s i g .  

Penetrat ions:  Found no r e fe rence  

Channels: Seam welds i n  t h e  l i n e r  p l a t e  a r e  t e s t e d  by t h e  vacuum 
box method f o r  l e a k  t i g h t n e s s .  
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Page 3 .  PWR 

C .  CONTAINIffiNT & STRUCTURES (Contd. ) REACTOR: TYRONE 

Containment Spray System: Operates i n  conjunction wi th  fan coo le r s ;  2 
of  4 coo le r s  and 1 of  2 spray pumps can cool containment a f t e r  LOCA. 
Pumps t a k e  suc t ion  from bora ted  water r e f u e l i n g  s to rage  tank  or from 
containment sump i n  t h e  r e c i r c u l a t i o n  mode. Pump capac i ty  i s  2460 gpm. 
Sodium hydroxide is added t o  remove iod ine .  

Containment Cooling: There a r e  4 f a n  coo le r s ,  2 of  which opera te  i n  
conjunction wi th  containment spray  t o  remove h e a t  a f t e r  LOCA. Three 
u n i t s  a r e  r equ i r ed  dur ing  normal ope ra t ion .  
104 x 10' Btu/hr.  each a t  300'F. 

Heat removal capac i ty  i s  

Containment A i r  F i l t r a t i o n :  A r e c i r c u l a t i o n  and cleanup a i r  system has 
complete f i l t r a t i o n  inc luding  charcoa l  f i l t e r s .  Also, a purge system 
f i l t e r s  a l l  air  discharged t o  t h e  environment. 
p r e f i l t e r s ,  HEPA f i l t e r s  and 50,000 CFM capac i ty  f ans .  

provided t o  hold  hydrogen concent ra t ion  below 4 . 1  v01.P. 
hydrogen purge subsystem i s  provided 

The purge system has 

Combustible Gas Control:  Two 100% capac i ty  hydrogen recombiners a r e  
U S O ,  a 

Containment F l o c d a b i l i t y :  Found no reference 

? 

Strong Motion Accelerometer: 

l a n d  .auxi&L&q bldg 

T r i a x i a l  accelerometers w i l l  be i n s t a l l e d  
one on t h e  containment base ,  and one i n  t h e  containment bu i ld ing  on 

. f  cordinp accelerometer w i l l  be i n s t a l l e d  
t u r b i n e  a r e  on t h e  same cen te r  l i n e  

General E l e c t r i c  w i l l  supply t h e  t u r b i n e .  

, 

S" 

S" 

S" 

S" 

S" 

S" 

S" 

D .  REACTOR COOLANT 

Reactor Vesse l  Fa i lu re :  Found no r e fe rence .  

Reactor Vesse l  Design: 

S h e l l  TD,in. 173 S h e l l  Thickness 1/4 in. 
Overa l l  Height,  f t / i n .  431-1071 Cladding Thickness,  i n .  118 

Reactor-Coolant Leak-Detection System: Leakage w i l l  be monitored by 

Material 3 533-  G,. A R. clans 1 

air p a r t i c u l a t e ,  r a d i o a c t i v e  gas ,  condensate measuring, humidity, 
charging pump ope ra t ion ,  sump l e v e l  and pump ope ra t ion ,  and make-up 
water requi red .  
for un iden t i f i ed .  

Allowable leakage i s  10  gpm f o r  i d e n t i f i e d  and 1 gpm 

Failed-Fuel-Detection System: Could no t  f i n d  desc r ip t ion .  
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Page 4 ,  PW 
E. REACTOR CHARACTERISTICS REACTOR: TYRONE 

indicates information taken 
‘rom Westinghouse RESAR 
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, 

S" 

S" 

S" 

S" 

S" 

~ ~~ 

F. SAFETY I N J E C T I O N  S Y S T n S  REACTOR: TYRONE 

Core Flooding System: FOU accumulators each holding 6350 g a l l o n s  of 
borated water dump t h e i r  conten ts  i n t o  t h e  r e a c t o r  when system pressui 
drops below 600 t o  650 p s i g .  Tanks a r e  p r e s s u r i z e d  t o  700 p s i g  with 
n i t rogen  gas .  Mechanical opera t ion  of swing-disc check va lves  is an 
automatic opera t ion  t h a t  opens t h e  l i n e  between accumulators and t h e  
coolant  system. 

High-Pressure I n j e c t i o n  System: There a r e  4 l i n e s  f o r  i n j e c t i o n ,  and 
pumps, each r a t e d  550 gpm. 
each r a t e d  at 425 gpm. 
age tank.  
pumps first start. 

There a r e  2 in te rmedia te  pressure  pumps 
Suct ion i s  taken from t h e  r e f u e l i n g  water S ~ O I  

Concentrated b o r i c  a c i d  i s  i n j e c t e d  i n t o  t h e  r e a c t o r  when 

Low-Pressure I n j e c t i o n  System: Four l i n e s ,  and 2 pumps with p ip ing ,  
ins t rumenta t ion ,  e t c .  make up t h i s  system. 
at 600 ps ig .  
and when t h i s  supply i s  exhausted, r e c i r c u l a t i o n  of  water  from t h e  
containment sump i s  p o s s i b l e .  

Pumps a r e  r a t e d  3000 gpm 
Pumps take  suc t ion  from t h e  r e f i e l i n g  water s torage  tan1 

2. MISCELLANEOUS 

3ecay Heat Removal System: System i s  used t o  reduce t h e  temperature o 

a f t e r  shutdown, and t o  maintain t h e  proper  r e a c t o r  coolant  tempe: 

Residual  h e a t  removal pumps c i r c u l a t e  r e a c t o r  coolant  

r e a c t o r  coolan t  a t  a c o n t r o l l e d  r a t e  from 350°F t o  140°F, wi th in  20 
hrs 
a t u r e  during r e f u e l i n g .  
140 ps ig .  
though two h e a t  exchangers,  r e t u r n i n g  It t o  the r e a c t o r  coalant sys- 
tem through t h e  low pressure  i n j e c t i o n  header.  Heat exchanger capacil 
i s  44 X lo6 Btu/hr  each. 

Two pumps a r e  a v a i l a b l e  r a t e d  3500 Qpm a t  

tadwaste System: Liquid waste system c o l l e c t s ,  p rocesses ,  and r e c y c l e  
r e a c t o r  grade water ,  removes or concent ra tes  r a d i o a c t i v e  c o n s t i t u e n t s  
and processes  them u n t i l  s u i t a b l e  for reuse  o r  f o r  processing i n  t h e  
s o l i d  radwaste system. The gaseous waste process ing  system removes 
f i s s i o n  product gases  from r e a c t o r  coolant  and conta ins  t h e s e  gases  
during normal p l a n t  opera t ion .  The system a l s o  c o l l e c t s  gases  gener- 
a t e d  from t h e  boron r e c y c l e  evaporator .  The s o l i d  waste processing 
system r e c e i v e s ,  packages, s t o r e s  a l l  s o l i d  r a d i o a c t i v e  wastes  gener 
a t e d  u n t i l  shipment o f f s i t e .  

~~~~~ 

' l a n t  Vent: Vent i s  at t h e  t o p  o f  t h e  containment s t r u c t u r e  232 f t  
above grade. 
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G .  MISCELLANEOUS (Continued) REACTOR: TYRONE 

Emergency Power: Two d i e s e l  genera tor  s e t s  a r e  provided f o r  each reac .  
t o r .  Each genera tor  i s  connected t o  a load  group, each r e a c t o r  having 
2 load  groups. Each 
d iese l -genera tor  set i s  independent from t h e  o the r  and has i t s  own 
a u x i l i a r i e s .  Each d i e s e l  has a d w  t ank  wi th  8 h r  supply of  f u e l ,  one 
s to rage  tank  with 7 days supply of  f u e l  and 2 t r a n s f e r  pumps. 

Emergency Plans:  p lan  provides for p r o t e c t i o n  of p l a n t  personnel and tl 
gene ra l  pub l i c  and f o r  t h e  prevent ion  or mit iga t ion  of  proper ty  damage 
r e s u l t i n g  from an i n c i d e n t .  An emergency o rgan iza t ion  w i l l  be formed 
and t r a i n e d  and l o c a l  agencies and s t a t e  and f e d e r a l  agencies w i l l  be 
used t o  cover t h e  spectrum of p o s s i b l e  emergencies. 

Diese ls  a r e  r a t e d  4500 kW each continuously.  

Envi~Onmental Monitoring:A p reope ra t iona l  program w i l l  e s t a b l i s h  base- 
l i n e  d a t a  from which t h e  e f f e c t  of p l a n t  ope ra t ion  can be eva lua ted .  
Sampling of  su r face  waters w i l l  inc lude  water s t u d i e s ,  b i o l o g i c a l  
a spec t s ,  aqua t i c  organisms, f i s h  and benthos .  T e r r e s t r i a l  s t u d i e s  w i l :  
be sampling vege ta t ion ,  s o i l s ,  m a m m a l s ,  i n s e c t s  and b i r d s .  A i r  and 
ground water samples w i l l  a l s o  be taken .  The r a d i o l o g i c a l  program w i l :  
begin be fo re  cons t ruc t ion  starts.  

H. CIRCULATING WATER SYSTEM 

Type of System: Closed system us ing  cool ing  towers. 

Water Taken From: 
f o r  each u n i t .  
In t ake  S t ruc tu re :  Reinforced concre te  about 70'  ~ 7 0 '  s e t  a t  edge of 
r i v e r  bank. H a s  t r a s h  r acks ,  t r a v e l i n g  sc reens ,  and 5 pumps f o r  make 
up water - four req'd.  w i t h  1 spa re .  Approach v e l o c i t y  i s  0.3 f p s .  

Water Body Temperatures: Winter average 3 4 ° F ;  Summer average 76°F 
Liver Flow 500 ( c f s )  minimum; 5,600 ( c f s )  average 

Serv ice  Water Quantity 35.000 gpmlreactor 

?low Thru Condenser 550,000 (gpm)/reactor Temp. R i s e  30.VF 

4eat Di s s ipa t ed  t o  Environment 8500 x 1 0 6  (B tu /h r ) / r eac to r  

3eat Removal Capacity of Condenser (B tu /  h r  ) / r e a c t o r  

Chippewa River f o r  cool ing  tower makeup, 15,300 gpm 

--- 

l i s cha rge  S t ruc tu re :  All  wastes and blowdown w i l l  be piped t o  r i v e r  and 
discharged t h r u  a d i f f u s e r  c o n s i s t i n g  of  a 2 '  d i a .  p ipe  wi th  16 s ix-  
inch p ipes  coming off v e r t i c a l l y  and then  bending 90 deg. t o  discharge 
p a r a l l e l  t o  t h e  f l o w .  
:ooling Tower ( s )  : Descr ip t ion  6 Number - 3 mech. draft f o r  each r e a c t c  
hwdown 2505 gpmlreactor Evaporative loss  12.800 gpmlreactor 
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STEIUING, 50- 485 Page 1, PWR 

A .  GENERAL *S i t e  A/E - Bechtel  

PROJECT NAME: S t e r l i n g  Power P r o j e c t  Nuclear Unit  No. 1 

LOCATION: Cayuga Co., N.Y. (50 m i  E. of Rochester)  

OWNER: Rochester Gas and Electr ic  Co. 

OWNER'S ADDRESS & C0NTACT:Robert R. Koprowski, Vice Pres.-Chief Engr. 
Rochester Gas & Electr i  
89 E. Avenue %RCHITECT/ENGINEER: Bechtel  

REACTOR MANUFACTURER: Wes tinghouse Rochester,  N.Y. 14649 

CONTAINMENT CONSTRUCTOR: Bechtel  

TURBINE MANUFACTURER: G.E. DATE: August 1974 
COMPILED BY: Fred Heddleson 

ESTIMATED STARTUP DATE: 1982 NUCLEAR SAFETY INFORMATION CENTER 

B. SITE DATA 

S i t e  Desc r ip t ion :  Located on t h e  sou th  sho re  of Lake Ontar io  wi th  
S t a t e  Hwy 104A along t h e  SE border.  
low-rounded h i l l s  w i t h  s i t e  e l e v a t i o n s  from 246' t o  420'. S i t e  i s  
34 miles NW of Syracuse,  N.Y. and 6.8 miles SW of Oswego. Fairhaven 
S t a t e  Park i s  2.4 m i l e s  SW from t h e  s i t e .  A d a i r y  herd i s  1.6 m i .  
US hwy 1104 i s  4 mi SE. 
f o s s i l  f u e l  p l a n t  is about 4000 f t  SSW. The c l o s e s t  school  is  5.4 
m i  SW. Oswego Hosp i t a l  i s  8.4 m i  E. 

Topography is  cha rac t e r i zed  by 

Penn Central RR is 4 m i l e s  S. An e x i s t i n g  

Nearby Body of Water: 
Lake Ontar io  

Normal Level 246' (MSL) 
Max Prob Flood Level 259' (MSL) 

~~~ ~ 

Size  of  S i t e  2800 Acres S i t e  Grade Elevat ion 263' (MSL) 

Topography of S i t e :  Rol l ing 

of Surrounding Area (5 mi r a d ) :  Ro l l ing  
T o t a l  Permanent Population: I n  2 m i  r a d i u s  197 ; 10 m i  36,180 

Date of Data: 1970 In  5 mi r a d i u s  2778 ; 50 m i  1,153,753 

Nearest C i t y  of 50.000 Population: Syracuse 

D i s t .  f r o m  S i t e  34.5 M i l e s ,  D i r e c t i o n  E, Populat ion 197,208 

Land Use i n  5-Mile Radius: Predominantly a g r i c u l t u r a l  and f o r e s t s  - 
a g r i c u l t u r a l  113. 

~- 

Meteorology: 

S t a b i l i t  Data - Well v e n t i l a t e d  w i t h  atmospheric d i f f u s i o n  mph 

Meteorological  easurements - 

P r e v a i l i n g  wind d i r e c t i o n  w tn s Avg. speed about 6 

of p o l f u t a n t s p o d ,  w i th  high a i r  p o l l u t i o n  p o t e n t i a l  2 days a yea r .  

Measurements a t  t h e  s i te  s t a r t e d  i n  D e c .  1972 from a 340' towe*- 

. 
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0.20 Safe Shutdown Earthquake 
Accelera t ion ,  g 
Operating Basis Earthquake 

0.10 Accelera t ion ,  g 
Earthquake V e r t i c a l  Shock, 
% of Hor izonta l  60 

Page 2 ,  PWR 

Tornado 

AP = 3 p s i /  3 sec  

300 mph tang  4- 60 
t r ans .  

S* 

S* 

S* 

S* 

S* 

Design P res su re ,  
p s i g  60 
Calcula ted  Max I n t e r -  

~~ 

IB. SITE DATA (Continued) REACTOR: STERLING 

Free  Volume, 
cu f t  2.50 x lo6 
M a x  Leak Rate a t  Design 

0.10 

Exclusion Dis tance  , 
0.7 min. Design Winds i n  mph: 

120 

Syracuse,  n.Y. 34,s mi. 636,507 I 150 - 400 f t  140 

Design Basis: Designed t o  con t ro l  t h e  release of r a d i o a c t i v i t y  from a 
LOCA s o  t h a t  r a d i a t i o n  doses do n o t  exceed the limits of lOCFRlO0. 
To accomplish t h i s  func t ion ,  des ign  s p e c i f i e s  max. l e a k  rate, per for -  
mance of engineered s a f e t y  f e a t u r e s  s o  that des ign  temperature and 
pres su res  are n o t  exceeded. 

Vacuum Re l i e f  Capab i l i t y :  Found no r e fe rence  

-Testing: Tested i n  accordance wi th  Bechtel  r e p o r t  
" T e s t  C r i t e r i a  f o r  In t eg ra t ed  Leak Rate.. .'I BN-TOP-1, Rev. 1. 
t u r e  w i l l  be p re s su re  t e s t e d  a t  1.15 design p res su re  of 60, o r  a t  
69 ps ig .  

Struc- 

Penet ra t ions :  Found no r e fe rence  

Jeld Channels: Seam welds i n  the l i n e r  p l a t e  are t e s t e d  by the  vacuum 
box method f o r  l e a k  t i gh tness .  

, , ... 3 '. 
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C .  CONTAINMENT 6 STRUCTURES (Contd.) REACTOR: STERLING 

Containment Spray System: Operates i n  conjunct ion wi th  fan  coo le r s ;  2 
of 4 coo le r s  and 1 of 2 spray pumps can cool  containment a f t e r  LOCA. 
Pumps t ake  suc t ion  from bora ted  water  r e f u e l i n g  s to rage  tank  o r  from 
containment sump i n  t h e  r e c i r c u l a t i o n  mode. 
Sodium hydroxide is  added t o  remove iod ine .  

Pump capac i ty  i s  2460 gpm 

Containment Cooling: There are 4 fan coo le r s ,  2 of which opera te  i n  
conjunct ion wi th  containment spray  t o  remove hea t  a f t e r  LOCA. Three 
u n i t s  are requ i r ed  during normal ope ra t ion .  
104 X lo6 Btu/hr. each a t  300'F. 

Heat removal capac i ty  i s  

Containment A i r  F i l t r a t i o n :  A r e c i r c u l a t i o n  and cleanup a i r  system has 
complete f i l t r a t i o n  inc luding  charcoa l  f i l t e r s .  Also, a purge system 
f i l t e rs  all air  discharged t o  t h e  environment. The purge system has 
p r e f i l t e r s ,  HEPA f i l ters  and 50,000 CFM capac i ty  fans .  

provided t o  hold  hydrogen concent ra t ion  below 4 . 1  vo1.k. 
hydrogen purge subsystem i s  provided 

:ombustlble Gas Control :  Two 100% capac i ty  hydrogen recombiners are  
Also, a 

:ontainment F loodab l l i t y :  Found no reference 

S* 

S* 

S* 

S* 

S* 

S' 

ki - 

S* 

Strong Hotion Accelerometer: T r i a x i a l  accelerometers  w i l l  be i n s t a l l e c  

oor.  A mak r eco r  ' be i n s t U e c  mi!: Reactors and cen te r  l i n e ,  

one on t h e  containment base ,  and one i n  t h e  containment bu i ld ing  on 

General E l e c t r i c  w i l l  supply t h e  t u r b i n e .  

1.  REACTOR COOULNT 

Leactor Vessel F a i l u r e :  Found no r e fe rence .  

Leactor Vessel Design: Material a 511- Gr A nr i 

; h e l l  ID,Fn. 171 S h e l l  Thickness 
lve ra l l  Height ,  f t / i n .  I , ? V - ~ O "  Cladding Thickness ,  i n .  i / 8  

~~~~ ~~ - ~ 

eac tor -Coolant  Leak-Detection System: Leakage w i l l  be monitored 
air p a r t i c u l a t e ,  r a d i o a c t i v e  gas ,  condensate measuring, humidi ty ,  
charging pump ope ra t ion ,  sump l e v e l  and pump ope ra t ion ,  and make-up 
water requi red .  Allowable leakage i s  10 gpm f o r  i d e n t i f i e d  and 1 
f o r  un iden t i f i ed .  

a i led-Fuel-Detect ion System: Could not  f i n d  desc r ip t ion .  
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F. SAFETY I N J E C T I O N  SYSTEMS REACTOR: S T E R L I N G  

Core Flooding System: 
bora ted  water  dump t h e i r  conten ts  i n t o  t h e  r e a c t o r  when system pressure  
drops below 600 t o  650 ps ig .  T a n k s  a r e  p re s su r i zed  t o  T O O  p s i g  w i t h  
n i t rogen  gas. Mechanical opera t ion  of swing-disc check va lves  is an 
automatic  ope ra t ion  t h a t  opens t h e  l i n e  between accumulators and t h e  
coolan t  system. 

 our accumulators each holding 6350 ga l lons  of 

High-pressure I n j e c t i o n  System: There a r e  4 l i n e s  f o r  i n j e c t i o n ,  and 2 
pumps, each r a t e d  550 gpm. There a r e  2 in te rmedia te  pressure  pumps 
each r a t e d  a t  425 gpm. Suct ion i s  taken  from t h e  r e f u e l i n g  water  s t o r ,  
age tank .  
pumps f i r s t  start. 

Concentrated b o r i c  ac id  i s  i n j e c t e d  i n t o  t h e  r e a c t o r  when 

Low-Pressure I n j e c t i o n  System: Four l i n e s ,  and 2 pumps wi th  p ip ing ,  
ins t rumenta t ion ,  e t c .  make up t h i s  system. Pumps a r e  r a t e d  3000 gpm 
at 600 p s i g .  
and when t h i s  supply i s  exhausted,  r e c i r c u l a t i o n  of  water  from t h e  
containment sump i s  poss ib l e .  

Fumps t ake  suc t ion  from t h e  r e f u e l i n g  water s to rage  t ank  

G .  MISCELLANEOUS 

k c a y  Heat Removal System: System i s  used t o  reduce t h e  temperature  of 
r e a c t o r  coolan t  a t  a con t ro l l ed  rate from 350’F t o  140°F, wi th in  20 
hrs 
ature dur ing  r e fue l ing .  
140 ps ig .  
through heat exchangers, retlzrning it t o  the reactor coolant  sys- 
tem t h o u g h  t h e  l o w  pres su re  i n j e c t i o n  header. Heat exchanger capaci  
i s  44 x l o 6  Btu/hr  each. 

a f t e r  shutdown, and t o  main ta in  t h e  proper  r e a c t o r  coolan t  tempe 
Two pumps are available r a t e d  3500 gFrm a t  

Residual  hea t  removal pumps c i r c u l a t e  r e a c t o r  coolan t  

adwas te  System: Liquid waste system c o l l e c t s ,  p rocesses ,  and recyc le  
r e a c t o r  grade water, removes o r  concent ra tes  r a d i o a c t i v e  cons t i t uen t s  
and processes  them u n t i l  s u i t a b l e  f o r  reuse o r  f o r  process ing  in t h e  
s o l i d  radwaste system. The gaseous waste process ing  system removes 
f i s s i o n  product  gases  from r e a c t o r  coolan t  and con ta ins  t h e s e  gages 
dur ing  normal p l a n t  opera t ion .  The system a l s o  c o l l e c t s  gases  gener- 
a t e d  f r o m  t h e  boron r ecyc le  evapora tor .  The s o l i d  w a s t e  p rocess ing  
system r e c e i v e s ,  packages, s t o r e s  a l l  s o l i d  r a d i o a c t i v e  W a s t e s  gener 
a t e d  u n t i l  shipment o f f s i t e .  

l a n t  Vent: Vent i s  at t h e  t o p  o f  t h e  containment s t r u c t u r e  232 ft 
above grade.  
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a u x i l i a r i e s .  
s t o r a g e  t ank  w i t h  7 days supply of f u e l  and 2 t r a n s f e r  pumps. 

developed so emergencies of a l l  k inds  w i l l  be  handled i n  a prompt and 
competent manner. 
agenc ie s  i s  made t o  ensure r e a d i n e s s  of people  beyond t h e  p l a n t  
exclusion area.  
o rganiza t ion .  
f u l l y  descr ibed.  
a s p e c i a l  f o r c e  w i l l  be  developed. 

Each d i e s e l  has  a day t ank  w i t h  8 hr  supply of f u e l ,  one 

Emergency Plans:  Emergexicy ope ra t ing  and s i te  contingency p l ans  are 

Arrangements i nvo lv ing  l o c a l ,  s tate and f e d e r a l  

Minor emergencies w i l l  be  handled by t h e  normal plant  

Major emergency s i t u a t i o n s  warrant ing formation of 
Lines  of a u t h o r i t y ,  r e s p o n s i b i l i t i e s  and func t ions  are 

Environmental Monitoring: Environmental Report n o t  a v a i l a b l e  and PSAR 
did  n o t  cover t h i s  monitoring. 

H. CIRCULATING WATER SYSTEM 

rype of System: Once through 

da ter  Taken From: Lake Ontar io  

Intake S t r u c t u r e :  A r e in fo rced  concrete  s t r u c t u r e  4000' off  sho re  i n  
water about 27' deep. S t r u c t u r e  is  120' i n  diameter w i th  5 '  X 15'  
openings a l l  around t h e  per iphery.  Water f lows through a 20' d i a  

strurture. T n l P t  vplnrity thrnugh intake is 1 5 
Jat8;'Body f Temperatures: Winter minimum 3 ° F ;  Summer maximum X ° F  

l i v e r  Flow NA ( c f s )  minimum; NA ( c f s )  average 
Service Water Quant i ty  35.000 gpm/reactor 

'low Thru Condenser 834.000 (gpm)/reactor Temp. R i s e  20 - O F  

(Bt u /hr  ) / r e a c t o r  Ieat Di s s ipa t ed  t o  Environment 

ieat  Removal Capacity of Condenser --- (B t u / h r )  / r e a c  t o r  

Iischarge Structure: Reinforced concrete  on edge o f  l a k e  shore,  c o n s i s t -  
i n g  of a s e a l  w e l l  which overflows t o  a s l o p i n g  canal chute  which 
d i scha rges  i n t o  a canal which p r o j e c t s  o u j  i n t o  t h e  l a k e  about 200 f t  

--- 

d i  a r k u e  

oo l ing  Tower(s): Desc r ip t ion  h Number - N~~~ 

lowdown gpm/reactor Evaporative loss gpm/r e a c  t o r  





105 

Nearby Body of Water: Normal Level 640' (MSL) 
Yadkin River Max Prob Flood Level 693.2' (MSL) 

S ize  of S i t e  --- Acres S i t e  Grade Elevat ion 710' (MSL) 

Topography of S i t e :  Rol l ing 

of Surrounding Area (5 m i  r a d ) :  Ro l l ing  t o  h i l l y  

T o t a l  Permanent Population: In  2 m i  r a d i u s  544 ; 10 m i  33,590 

Date of Data: 1970 In  5 mi r a d i u s  3738 ; 50 mi1,506,152 

Nearest  C i t y  of 50.000 Populat ion:  Winston-Salem 

D i s t .  from S i t e  20 Miles, Di rec t ion  NNE , Populat ion 143,000 

Land Use i n  5-Mile Radius:  A g r i c u l t u r a l  

- 

Meteorology: P r e v a i l i n g  wind d i r e c t i o n  NE Avg. speed 8.6 mPh 
S t a b i l i t y  Data - C a l m  G condi t ions occur about 5% of time 
Meteorological  Measurements - 
Data c o l l e c t i o n  s t a r t e d  O c t .  -73 wi th  a 130' h igh  tower. 

PERKINS, 50-488, 50-489, 50-490 Page 1, PWR 

A. GENERAL 

PROJECT NAME: Pe rk ins  Nuclear S t a t i o n  Units  1, 2, and 3 
LOCATION:  

OWNER: Duke Power Co. 

OWNER'S ADDRESS & CONTACT: W. H. Owen, Vice P res . ,  Design Engg. 

ARCHITECTIENGINEER: Duke 

REACTOR MANUFACTURER: Comb. Engg Char lo t t e ,  N.C .  28242 
CONTAINMENT CONSTRUCTOR: Duke 

Davie County, N.C. ,  20 m i  SSW of Winston-Salem 

Duke Power 
P.O. Box 2178 

DATE: Sept.  1974 
COMPILED BY: Fred Heddleson TURBINE MANUFACTURER: G.E.  

ESTIMATED STARTUP DATE: 1981 NUCLEAR SAFETY INFORMATION CENTER 

B .  SITE DATA 

S i t e  Desc r ip t ion :  S i t e  i s  bordered on t h e  E. and W. by p r i v a t e  prop- 
e r t y ,  on t h e  s. by Yadkin River,  and on t h e  N. by state highway 801. 
Nearest towns are Mocksbille (pop 2400) 7 m i  NW., Lexington (16,000) 
11 m i  E . ,  and Sa l i sbu ry  (22,000) 12 m i  S .  Nearest r a i l r o a d  i s  t h e  
Southern 5 m i  N .  
5 m i  W. 
i n  5 m i l e s .  
s t r u c t u r e  i s  a r iver  m i l e  289. 
n e a r e s t  s choo l  i s  Churchland Elementary 4.5 m i  SSE. 
Power P l a n t  i s  40 mi SW. 

Nearest major highways are US 64 2.4 m i  NE and US 60 
W i l l i a m s  Mfg. Co. 2.2 m i  NNE. i s  t h e  only i n d u s t r i a l  f a c i l i t y  

Nearest a i r p o r t  i s  Twin Lakes 7.5 m i  N. River i n t a k e  
The 

McGuire Nuclear 
N e a r e s t , h o s p i t a l  is 7 .8  m i  WNW. 
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Exclusion Dis tance  , 
IMiles 0.47 r ad ius  
Low Population Zone 
Distance.  M i l e s  5 

Page 2 ,  PWR 

B .  SITE DATA (Continued) REACTOR: PERKINS 

--- % of Hor izonta l  I 
C. CONTAIEMENT AND STRUCTURES 

Design P res su re ,  Free  Volume, 

Calcu la ted  Max I n t e r -  

Type of Cons t ruc t ion :  S t e e l  s p h e r i c a l  containment 195 f t  i n  diameter 
and 11/2 inches  t h i c k  surrounded by an annulus and then 3 f t  t h i c k  
s h i e l d i n g  concre te .  

p s i g  49.5 cu f t  3.3 x lo6 
Max Leak Rate at  Design 

n a l  P res su re ,  psip. 45 . Pressure .  %/day 0.2 

The annulus i s  maintained a t  a nega t ive  pressure .  

Vacuum R e l i e f  Capab i l i t y :  Found no r e fe rence  

Metropol i s  Dis tance  Popula t ion  
Greensboro- 
Wins ton-Salem 20 603,895 

Safe Shutdown Earthquake 
Acce le ra t ion ,  g 0.15 
Operating Basis Earthquake 
Acce le ra t ion ,  g 0.08 
Earthquake Vertical Shock, 

Penet ra t ions :  Designed s o  they can be t e s t e d  f o r  leakage, bu t  t h e  
ske tch  of p e n e t r a t i o n s  show t h e m  t o  be s i n g l e  b a r r i e r  type.  

~~ ~ 

Design Winds i n  mph: 

A t  0 - 50 f t  e l e v  95 
50 - 150 f t  110 

150 - 400 f t  130 

Tornado 300 mph r o t .  + 60 

AP = 3 p s i /  3 sec  
t r a n s  

Design Basis:  Designed to p r o t e c t  t h e  p u b l i c  from consequences of LOCA, 
based on p ipe  break i n  r e a c t o r  coolan t  system; such t h a t  leakage of 
r a d i o a c t i v e  materials w i l l  no t  exceed AEC limits. The containment 
s h e l l  is  supplemented by engineer ing  s a f e t y  f e a t u r e s  which minimize 
t h e  consequences. 

Post-Construction Tes t ing :  Designed f o r  p e r i o d i c  leakage rate t e s t i n g ,  
as are pene t r a t ions .  

C 
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P a w  3 .  PWR 

C. CONTAINHENT & STRUCTURES (Contd.) REACTOR: PERKINS 

Containment Spray System: Cons is t s  of 2 independent systems, e i t h e r  on 
capable  of 100% capac i ty  f o r  cool ing a f t e r  LOCA. 
sprayed downward from t h e  top  of containment t o  cool  t h e  atmosphere. 
There are 2 pumps, each r a t e d  3500 gpm a t  650 p s i g .  
from t h e  r e f u e l i n g  water s t o r a g e  tank. 

Borated water i s  

Pumps t a k e  suct ior  

. C- 8 

Containment Cooling: Four fan-coi l  u n i t s  are a r a i l a b l e  f o r  cool ing and 
c i r c u l a t i n g  the air. 
t h e  a i r  and blow i t  downward where o t h e r  fans d i s t r i b u t e  the cool  a i r  
t o  major h e a t  genera t ion  areas. 
cool ing  after LOCA. 

Three u n i t s  run during normal opera t ion  and c o o l  

These u n i t s  n o t  used f o r  emergency 

Containment A i r  F i l t r a t i o n :  Leakage from containment i s  picked up by 
t h e  annulus  v e n t i l a t i o n  system and f i l t e r e d  through charcoa l  f i l t e r s  
and exhausted s o  as t o  maintain 0.5 i n .  of w a t e r  vacuumin t h e  annulus. 

Combustible Gas Control :  The containment hydrogen recombiner system 
prevents  concent ra t ion  of hydrogen from reaching  t h e  lower flammable 
l i m i t  of 4%. 

Containment F l o o d a b i l i t y :  Found no  r e f e r e n c e  

Strong Motion Accelerometer: Two s t r o n g  motion t r i a x i a l  accelerographs 
w i l l  be  i n s t a l l e d  on t h e  containment s t r u c t u r e  a long wi th  peak acce ler  

~~ 

rurb ine  Or ien ta t ion :  Turbine and r e a c t o r  are on t h e  same center l ine .  

I. REACTOR COOLANT 

t e a c t o r  Vessel F a i l u r e :  Found no r e f e r e n c e  

i e a c t o r  Vessel Design: 

; h e l l  ID, in .  182 114 S h e l l  Thickness ___ 
h e r a l l  Height, ft/in. 50'-2" Cladding Thickness, i n .  1 /g  

Leactor-Coolant Leak-Detection System: 

Material -s A - 533 GR. Class 1 B. 

~~~~~~~~~~t of leakage i n t o  
containment i s  mainly determined by sump level d e t e c t o r  w i t h  a i r  
p a r t i c u l a t e  monitor  as backup. 
i s  2 gpm. A 1 gpm l e a k  can b e  de tec ted  i n  40 minutes. 

Leakage l i m i t  f o r  u n i d e n t i f i e d  leakage 

'ailed-Fuel-Detection System: Found no r e f e r e n c e  
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c-80 

Page 4 ,  Pk 
E. REACTOR CHARACTERISTICS REACTOR: PERKINS 

BO" design. Data from there 
indicated by C-80 
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C- 80 

C-80 

C-80 

C-80 

Page 5 ,  F 

F. SAFETY I N J E C T I O N  SYSTEMS REACTOR: PEFXINS 

Core Flooding System: Pour tanks are provided t o  f lood  t h e  co re  wi th  
borated water i n  case of LOCA and a drop i n  system p res su re  t o  600 
ps ig .  Tanks are p res su r i zed  t o  600 p s i g  wi th  n i t rogen  gas. Check 
va lves  open au tomat i ca l ly  t o  dump con ten t s  i n t o  the  reactor vesse l .  
Each t ank  ho lds  about 14,000 ga l lons  of l i q u i d .  

High-pressure I n j e c t i o n  System: There are 2 pumps each r a t e d  600 gp 
a t  1300 ps ig .  
i f  s m a l l  breaks should occur.  
w a t e r  s t o r a g e  tank. 

They are used t o  i n j e c t  borate0 water i n t o  the system 
Pumps t ake  suc t ion  from the  r e f u e l i n g  

These pumps are used a l s o  f o r  long term cooling. 

Low-Pressure I n j e c t i o n  System: 
r a t e d  4000 gpm a t  150 psig.  
borated water i n t o  t h e  co re  a f t e r  LOCA. 
r e f u e l i n g  water s t o r a g e  tank. 
shutdown cool ing,  by pumping through t h e  hea t  exchangers. 

There are 2 pumps i n  t h i s  system each 

Pumps take suc t ion  from t h e  
These pumps i n j e c t  l a r g e  q u a n t i t i e s  of 

These pumps a l s o  func t ion  t o  provide 

G ,  MISCELLANEOUS 

Decay Heat Removal System: Long term decay h e a t  removal u ses  one of 
t h e  2 high-pressure s a f e t y  i n j e c t i o n  pumps and r e c i r c u l a t e s  borated 
water from t h e  containment sump, pas s ing  t h e  water through h e a t  
exchangers f o r  cool ing.  
Both pumps could be used i f  necessary,  bu t  one pump has the  r equ i r ed  
capaci ty .  

Each pump i s  r a t e d  about 1200 gpm a t  500 psiE 

Radwaste System: System c o l l e c t s  and provides  con t ro l l ed  treatment €or 
l i q u i d  w a s t e s  s o  t h a t  releases of r ad ionuc l ides  are below concentra- 
t i o n s  s p e c i f i e d  i n  10CFR20 and as low as p r a c t i c a l .  
are c o l l e c t e d ,  s to red ,  and monitored s o  t h a t  any release w i l l  be w e l l  
below concen t r a t ions  s p e c i f i e d  by 10CFR20 and as low as p r a c t i c a l .  
System i s  designed t o  p r o t e c t  p l a n t  personnel ,  t h e  gene ra l  pub l i c ,  
and t h e  environment. So l id  wastes are c o l l e c t e d ,  processed, and 
prepared f o r  shipment t o  o f f s i t e  d i sposa l  s t a t i o n s .  

Gaseous wastes 

' l an t  Vent:One f o r  each bu i ld ing  a t  920.5',  running up s i d e  of contain- 
ment. This  i s  210.5 f e e t  above grade. 
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P a ~ e  6 .  PWR 

G .  MISCELLANEOUS (Continued) REACTOR: PERKINS 

Emergency Power: Two independent d i e s e l - e l e c t r i c  gene ra t ing  u n i t s  are 
each r a t e d  6250 kW f o r  continuous opera t ion .  Each un i t  i s  housed 
s e p a r a t e l y  and i s  completely independent. 
w i th  a 1 hour supply of f u e l ,  and each u n i t  has  an underground s torage  
tank wi th  7 days supply.  

Each u n i t  has a day tank 

Emergency Plans:  A coordinated e f f o r t  involving s t a t i o n  personnel ,  
f a c i l i t i e s  and equipment; emergency r e sources ,  and c a p a b i l i t i e s  of Duk 
Power; o u t s i d e  emergency s e r v i c e ;  and v a r i o u s  l o c a l ,  state and f e d e r a l  
agencies  concerned f o r  p u b l i c  h e a l t h  and s a f e t y .  Each Emergency Plan 
i s  compatible wi th  f a c i l i t y  design f e a t u r e s ,  s i t e  l ayou t  and s i t e  
l o c a t i o n  wi th  r e s p e c t  t o  access  r o u t e s ,  surrounding populat ion,  and 
river and l and  use.  
be presented i n  t h e  FSAR. 

Further  d e s c r i p t i o n  of each Emergency Plan w i l l  

I n t a k e  S t r u c t u r e :  Reinforced concrete  s t r u c t u r e  a t  r i v e r  sho re  l i n e  
has  t r a s h  racks ,  t r a v e l i n g  screens ,  and pumps. The 3 pumps pump water 
(0.5 f p s  max. approach v e l o c i t y )  t o  t h e  Nuclear Service Water Pond 
where another  set of pumps d e l i v e r  makeup t o  t h e  cool ing towers. 1 

Water Body Temperatures: Winter minimum 3 7 ° F ;  Summer maximum 78°F 
River Flow 330 ( c f s )  minimum; 2853 ( c f s )  average 

Se rv ice  Water Quant i ty  --- gpm/reactor 

Flow Thru Condenser 758,000 (gpm)/reactor Temp. R i s e  24 O F  

H e a t  D i s s ipa t ed  t o  Environment --- (B tu /h r ) / r eac to r  

Heat Removal Capacity of Condenser 8404 x 106 ( B t u / h r ) / r e a c t o r  

Discharge S t r u c t u r e :  Found no information on t h e  method of discharging 
waste water back t o  t h e  river. 

Environmental Monitoring: A pre-operat ional  s tudy program was s t a r t e d  
i n  Sept.  -73 on the  p l a n t  s i t e  and t h e  Yadkin River.  Sampling include 
water, a i r -born p a r t i c u l a t e s ,  r a d i a t i o n  dose,  bottom and s h o r e l i n e  
sediment,  a q u a t i c  vege ta t ion ,  plankton, t e r r e s t r i c a l  vege ta t ion ,  f i s h ,  
and o ther  misc. sampling. 
the  f a l l  of 1974 based on phase I f indings .  
Radiological  program i n t e n d s  t o  e s t a b l i s h  b a s e l i n e  measurements t h a t  
can be used t o  access  e f f e c t s  of p l a n t  ope ra t ion .  

A second phase of monitoring w i l l  begin i n  
A preope ra t iona l  

H.  CIRCULATING WATER SYSTEM 

Type of System: Closed cyc le  wi th  cool ing towers.  

I Water Taken From: Yadkin River f o r  makeup of 18,000 gpm per  cool ing 

C i r c u l a r  mechanical d r a f t  - 
Cooling Tower(s): Desc r ip t ion  6 Number - 12 4 f o r  each p l a n t .  
Blowdown 1750 gpmlreactor Evaporative loss 16 . i s8  gpm/reac;or 

NOTE: These 
v a l u e s  given 
i n  PSAR are 
e r r a t i c  
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CONTAINMENT CONSTRUCTOR: Duke 

W I N E  MANUFACTURER: G.E. 

ESTIMATED STARTUP DATE: 1981 NUCLEAR SAFETY INFORMATION CENTER 

B.  SITE DATA 

DATE: Sept.  1974 
COMPILED BY: Fred Heddleson 

i 

CHEROKEE, 50-491, 50-492, 50-493 Page 1, PWR 

A. GENERAL 

PROJECT NAME: Cherokee Nuclear S t a t i o n  Un i t s  1, 2, and 3 
I LOCATION: Cherokee County, S.C., 21 m i .  E NE of Spartanburg 

OWNER: Duke Power Co. 

OWNER'S ADDRESS ti CONTACT: W. H. Owen, Vice P res iden t ,  Design Engg. 

ARCHITECTIENGINEER: Duke P.O. Box 2178 
REACTOR MANUFACTURER: Comb. Engg. Char lo t t e ,  N.C. 28242 

Duke Power 

S i t e  Desc r ip t ion :  
r o l l i n g  topography. 
w a t e r  f o r  t h e  cool ing towers. 1-85 i s  about 7 m i l e s  NW, S t a t e  hwy 10: 
i s  4 m i  SW, US 29 is  5 m i  NW, S t a t e  hwy 5 i s  5 m i  NE,  and t h e  Southerr 
Rai l road i s  5 m i l e s  NE. 
only 1 112 miles from York Co. 
Nearest r e s idence  i s  1 m i  S. Several  milk cows are wi th in  2 miles of 
t h e  site. Blacksburg, about 6 m i l e s  N .  i s  t h e  n e a r e s t  town (pop 2174: 
Other Duke Power Co. nuclear  p l a n t s  are Catawba (25 m i l e s ) ,  McGuire 
(43 mi l e s )  and Oconee (82 mi l e s ) .  

Located i n  a n  area wi th  s p a r s e  populat ion and 
Ninety-nine I s l a n d s  Reservoir  provides  make up 

Although i n  Cherokee County, t h e  p l a n t  i s  
The n e a r e s t  s choo l  i s  4 112 m i  WSW. 

Nearby Body of Water: Broad River and Normal Level 509' (MSL) 
t h e  Ninety-nine I s l a n d  Reservoir  Max Prob Flood Level 541.7' (MSL) 

Size of  S i t e  --- Acres S i t e  Grade Elevat ion 590' (MSL) 
~ ~~ 

Topography of S i t e :  Rol l ing 

of Surrounding Area (5 m i  r a d ) :  Ro l l ing  
T o t a l  Permanent Population: In 2 m i  r a d i u s  566 ; 10 m i  31,877 

Date of Data: 1970 In 5 mi r a d i u s  3490 ; 50 m i  1,308,327 

Nearest C i t y  of 50,000 Populat ion:  Char lo t t e ,  N.C. 

D i s t .  from S i t e  38 M i l e s ,  D i r ec t ion  ENE , Populat ion 241,178 
~~ ~ ~~~ 

Land Use i n  5-Mile Radius: Mostly catt le r a i s i n g .  About 6% of t h e  
land is  s u i t a b l e  f o r  pas tu re  o r  farming. 

Meteorology: P r e v a i l i n g  wind d i r e c t i o n  SW Avg. speed 7 mph 
S t a b i l i t y  Data - 

Meteorological  Measurements - Data c o l l e c t i o n  s t a r t e d  i n  Sept.  1973 

C a l m  pe r iods  e s t ima ted  t o  be  5% of time. 

wi th  measurements taken a t  30' and 130' levels. 
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Exclusion Di s t ance  , 
Miles 0.47 r a d i u s  
Low Populat ion Zone 

Met r opo l i s  Distance Populat ion 
Char lo t t e ,  N.C .  38 m i  409,370 

- 
Distance,  Miles 5 

Pane 2 .  PWR 

Design Winds i n  mph: 

A t  0 - 50 f t  e l e v  95 

50 - 150 f t  110 
150 - 400 f t  130 

Design P res su re ,  
p s i g  49.5 
Calculated Max I n t e r -  

F ree  Volume, 

Max Leak Rate a t  Design 
cu f t  3.3 x l o 6  

Safe Shutdown Earthauake I 60 
trans 

Design Basis: Designed t o  p r o t e c t  t h e  p u b l i c  from consequences of LOCA, 
based on p ipe  break i n  r e a c t o r  coolant  system; such t h a t  leakage of 
r a d i o a c t i v e  materials w i l l  n o t  exceed AFX l i m i t s .  The containment 
s h e l l  i s  supplemented by engineer ing s a f e t y  f e a t u r e s  which minimize 
t h e  consequences. 

Vacuum Re l i e f  Capab i l i t y :  Found no r e f e r e n c e  

Post-Construction Test ing:  Designed f o r  p e r i o d i c  leakage rate t e s t i n g ,  
as are pene t r a t ions .  

* 

Pene t r a t ions :  Designed s o  they can b e  t e s t e d  f o r  leakage,  bu t  t h e  
ske tch  of p e n e t r a t i o n s  show them t o  be  s i n g l e  b a r r i e r  type. 

: Found no r e fe rence .  
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~ ~ ~~ 

Containment Spray System: Cons is t s  of 2 independent systems, e i t h e r  one 
capable of 100% capac i ty  f o r  cool ing  a f t e r  LOCA. 
sprayed downward from t h e  top  of containment t o  cool  t h e  atmosphere. 
There are 2 pumps, each r a t e d  3500 gpm a t  650 ps ig .  
from t h e  r e f u e l i n g  w a t e r  s to rage  tank. 

Borated water is  

Pumps take s u c t i c  

C-80 

C. CONTAINMENT & STRUCTURES (Contd.) REACTOR: CHEROKEE 

Containment Cooling: Four fan-coi l  u n i t s  are a v a i l a b l e  f o r  cool ing  and 
c i r c u l a t i n g  the  air. 
the  a i r  and blow i t  downward where o t h e r  f a n s  d i s t r i b u t e  t h e  cool  a i r  
t o  major hea t  genera t ion  areas. These u n i t s  n o t  used f o r  emergency 
cool ing  after LOCA. 

Three u n i t s  run  dur ing  normal ope ra t ion  and cool 

Containment A i r  F i l t r a t i o n :  Leakage from containment i s  picked up by 
the  annulus v e n t i l a t i o n  system and f i l t e r e d  through charcoa l  f i l t e r s  
and exhausted s o  as t o  maintain 0.5 i n .  of water vacuum i n  t h e  annulur 

Combustible Gas Control:  

f 4%. 

The containment hydrogen recombiner system 
p reven t s  concent ra t ion  of hydrogen from reaching  t h e  lower flammable 

Containment F loodab i l i t y :  Found no r e fe rence  

Strong Motion Accelerometer: Two s t rong  motion t r i a x i a l  accelerographr 
w i l l  be  i n s t a l l e d  on the  containment s t r u c t u r e  along wi th  peak acce le i  
ometer. 

Turbine Or i en ta t ion :  Turbine and r e a c t o r  are on t h e  same cen te r  l i n e .  

D. REACTOR COOLANT 

Reactor Vesse l  F a i l u r e :  Found no reference 

Reactor Vesse l  Design: Material SA-533 GR. B, Class 1 

She l l  ID, in .  182 114 S h e l l  Thickness --- 
3 v e r a l l  Height,  f t / i n .  50' - 2'' Cladding Thickness,  i n .  118 

leac tor -Coolant  Leak-Detection System: Measurement of leakage i n t o  
containment i s  mainly determined by sump l e v e l  d e t e c t o r  w i th  a i r  
p a r t i c u l a t e  monitor as backup. 
is 2 gpm. A 1 gpm l e a k  can be  de t ec t ed  i n  40 minutes. 

Leakage l i m i t  f o r  u n i d e n t i f i e d  leakagc 

?ailed-Fuel-Detection System: Found no r e fe rence  
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C-80 

C-80 

C-80 

C-80 

Page 5 ,  Pk 

F. SAFETY INJECTION SYSTWS REACTOR: CHEROKEE 

Core Flooding System: Four tanks a r e  provided t o  f lood  t h e  core  wi th  
borated water i n  case  of LOCA and a drop i n  system p r e s s u r e  t o  600 
psig.  Check 
va lves  open automatical ly  t o  dump con ten t s  i n t o  the  r e a c t o r  vesse l .  
Each tank holds  about 14,000 g a l l o n s  of l i q u i d .  

Tanks are p res su r i zed  t o  600 p s i g  wi th  n i t rogen  gas. 

High-pressure I n j e c t i o n  System: There are 2 pumps each r a t e d  600 gpm 
a t  1300 p s i g .  They are used t o  i n j e c t  bo ra t ed  water i n t o  t h e  system 
i f  s m a l l  breaks should occur. Pumps take  suc t ion  from t h e  r e f u e l i n g  
water s t o r a g e  tank. These pumps are used a l s o  f o r  long term cool ing.  

Low-Pressure I n j e c t i o n  System: There are 2 pumps i n  t h i s  system each 
r a t e d  4000 gpm a t  150 ps ig .  These pumps i n j e c t  l a r g e  q u a n t i t i e s  of 
bo ra t ed  water i n t o  the  core  a f t e r  LOCA. Pumps take  suc t ion  from t h e  
r e f u e l i n g  water  s t o r a g e  tank. These pumps a l s o  func t ion  t o  provide 
shutdown cool ing,  by pumping through t h e  hea t  exchangers. 

G.  MISCELLANEOUS 

Decay Heat Relooval System: Long term decay hea t  removal u s e s  one of 
t h e  2 high-pressure s a f e t y  i n j e c t i o n  pumps and r e c i r c u l a t e s  borated 
water f r &  t h e  containment sump, pas s ing  t h e  water through h e a t  
exchangers f o r  cool ing.  
ps ig .  
r equ i r ed  capaci ty .  

Each pump i s . r a t e d  about 1200 gpm a t  500 
Both pumps could be used i f  necessa ry ,  but  one pump has t h e  

Radwaste System: System c o l l e c t s  and provides  c o n t r o l l e d  t reatment  f o r  
l i q u i d  wastes  so t h a t  releases of r ad ionuc l ides  are below concentra- 
t i o n s  s p e c i f i e d  i n  10CFR20 and as low as p r a c t i c a l .  
are c o l l e c t e d ,  s tored ,  and monitored so that any r e l e a s e  w i l l  be w e l l  
below concen t r a t ions  s p e c i f i e d  by lOCFR2O and as low as p r a c t i c a l .  
System is  designed t o  p r o t e c t  p l a n t  personnel ,  t h e  gene ra l  p u b l i c ,  
and t h e  environment. So l id  wastes are c o l l e c t e d ,  processed,  and 
prepared f o r  shipment t o  o f f s i t e  d i s p o s a l  s t a t i o n s .  

Gaseous wastes  

P l a n t  Vent: One f o r  each bu i ld ing  a t  800.5' , running up s i d e  of contain- 
ment. Th i s  i s  210.5 S w t  above grade. 

8 
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t I 

Page 6. PWR 

G .  MISCELLANEOUS (Continued) REACTOR:CHEROKEE 

Emergency Power: Two independent d i e s e l - e l e c t r i c  gene ra t ing  units a r e  
each r a t e d  625D kW f o r  continuous operat ion.  
s e p a r a t e l y  and is  completely independent.  
w i th  a 1 hour supply of f u e l ,  and each uni t  h a s  an underground s t o r a g e  
tank wi th  7 days supply. 

Each u n i t  is  housed 
Each u n i t  has a day tank 

t 

. 

I 

Emergency Plans:  A coordinated e f f o r t  involving s t a t i o n  personnel ,  
f a c i l i t i e s  and equipment; emergency r e sources ,  and c a p a b i l i t i e s  o f  Dukc 
Power; o u t s i d e  emergency s e r v i c e ;  and v a r i o u s  l o c a l ,  s t a t e  and f e d e r a l  
agencies  concerned f o r  p u b l i c  h e a l t h  and s a f e t y .  
is  compatible w i t h  f a c i l i t y  design f e a t u r e s ,  s i t e  l ayou t  and s i t e  
l o c a t i o n  w i t h  r e s p e c t  t o  access  r o u t e s ,  surrounding populat ion,  and 
r i v e r  and l and  use.  
be p re sen ted  i n  the FSAR. 

Each Emergency Plan 

Fur the r  d e s c r i p t i o n  of each Emergency Plan w i l l  

Environmental Monitoring: A p re -ope ra t iona l  s tudy  program w a s  s t a r t e d  
i n  Sept. -73 on t h e  p l a n t  s i t e  and t h e  Broad River. Sampling include 
water, a i r -born p a r t i c u l a t e s ,  r a d i a t i o n  dose,  bottom and s h o r e l i n e  
sediment, a q u a t i c  vege ta t ion ,  plankton,  t e r r e s t r i c a l  vege ta t ion ,  f i s h ,  
and o ther  misc. sampling. 
t h e  f a l l  of 1974 based on phase I f indings .  
Radiological  program i n t e n d s  t o  e s t a b l i s h  b a s e l i n e  measurements t h a t  
can be used t o  access  e f f e c t s  of p l a n t  opera t ion .  

A second phase of monitoring w i l l  begin i n  
A p reope ra t iona l  

H. CIRCULATING WATER SYSTEM 

I Of Closed system wi th  cool ing towers. I 
I I 

I I Water Taken From: Broad River f o r  cool ing tower makeup 

In take  S t r u c t u r e :  Reinforced concrete  s t r u c t u r e  a t  r i v e r  shore l i n e  
has  t r a s h  racks ,  t r a v e l i n g  screens ,  and pumps. The 3 pumps pump water 
(0.5 f p s  max. approach v e l o c i t y )  t o  t h e  Nuclear Se rv ice  Water Pond 

set of D-D t o  t h e  coo Towers. 
Water Body Temperatures: Winter minimum 2 ° F ;  Summer maximum 8 2 ° F  

River Flow 224 (cf s )  minimum; 2472 ( c f s )  average 

Se rv ice  Water Quant i ty  --- gpmlreactor 

Flow Thru Condenser 758,000 (gpm)/reactor Temp. R i s e  24 "F 

Heat D i s s ipa t ed  t o  Environment --- (B tu /h r ) / r eac to r  

Heat Removal Capacity of Condenser 8404 x l o 6  (Btulhr)  / r e a c t o r  

Discharge S t r u c t u r e :  Found no information 

Cooling Tower(s):  Desc r ip t ion  h Number - 
towers 

Blowdown 1750 gpmlreactor Evaporative loss  16 -158 gpm/reactor 



118 



119 

MONTAGUE, 50-496, 50-497 Page 1, BWR 

A .  GENERAL 

PROJECT NAME: 

LOCATION: F rank l in  Co., NW Mass., 3.5 m i l e s  ESE of Greenfield 

OWNER: 

OWNER'S ADDRESS & CONTACT: M r .  Donald C.  Switzer ,  P re s iden t  

ARCHITECT/ENGINEER: Stone & Webster 
REACTOR MANUFACTURER: G.E. Hartford,  Conn. 06101 
CONTAINMENT CONSTRUCTOR : NUS Co. 

Montague Nuclear Power S t a t i o n  1 & 2 

Four N.:E. Ut i l i t i es  w i l l  own 88% - 30 o t h e r s  own 12% 

Northeast  Nuclear Energy Co 
P. 0. Box 270 

* 

. 

TURBINE MANUFACTURER: G.E. DATE: October 1974 
COMPILED BY: Fred Heddleson 

ESTIMATED STARTUP DATE: 1981 NUCLEAR SAFETY INFORMATION CENTER 

B.  SITE DATA 

S i t e  Desc r ip t ion :  S i t e  is  loza ted  on t he  Montague P l a i n ,  a f l a t  area 
about 1.5 miles E. of t h e  Connecticut River  and about 230 f t  above the  
river. 
site. Then east of t h e  s i te  about 1 .5  m i ,  h i l l s  begin t h a t  r i s e  up t o  
900 f t  e l e v .  Most of t h e  area i s  covered wi th  sc rub  oak. Two bodies  
of water, about 1 mi SE are used f o r  municipal water supp l i e s .  Severa 
s m a l l  towns are w i t h i n  2 m i l e s  of  t h e  s i te  and Greenfield (pop 15,000) 
i s  3.5 m i  WNW. I 9  
i s  5 m i  W. 
Four d a i r y  herds  are wi th in  2.5 m i  of t h e  s i t e ,  about 150 cows t o t a l ,  
about 130 i n  t h e  SW. The n e a r e s t  h o s p i t a l  i s  2.7 m i  WNW i n  Montague 
City.  

A h i l l  j u s t  NW of t h e  p l a n t  rises up about 300 f t  above t h e  

The n e a r e s t  r e s idence  is, 0.8 m i  from t h e  r eac to r s .  
Two r a i l r o a d  l i n e s  pas s  w i t h i n  1.5 m i  of t h e  r e a c t o r s .  

Numerous r e c r e a t i o n a l  s i tes are wi th in  5 m i  of t h e  s i t e .  

Nearby Body of Water: Normal Level 106' (MSL) 
Connecticut River  Max Prob Flood Level 190' (MSL) 

Size of  S i t e  1900 Acres S i t e  Grade Elevat ion 340' (MSL) 

Topography of S i t e :  F l a t  

of Surrounding Area (5 m i  r a d ) :  H i l l s  NW ( c lose )  and East (1 1 / 2  

T o t a l  Permanent Population: In  2 mi radius 2590 ; 10 mi 37819 

Date of Data: 1970 In  5 m i  r a d i u s  236g2 ; 50 m i  --- 
Nearest C i t y  of 50,000 Populat ion:  
D i s t .  from S i t e  15.5 Miles, Di rec t ion  ssw , Populat ion 50,112 

Land Use i n  5-Mile Radius: 
amount of farming and pas tu r ing .  

Holyoke 

Mostly wooded (about 75%) wi th  s m a l l  . 

' feteorology: P r e v a i l i n g  wind d i r e c t i o n  S Avg. speed 8 mph 
S t a b i l i t y  Data - 
Q t e o r o l o g i c a l  Measurements - 
33' ,  150' ,  325', and 494' l e v e l s .  

High p o t e n t i a l  f o r  a i r  p o l l u t i o n  about 2 each yea r .  

Taken a t  the  s i te  s i n c e  Sept.  -73 at 
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Exclusion Dis tance ,  
Miles 0.48 r a d i u s  
Low Populat ion Zone 
Dis tance ,  Miles 2.5 
Metropol is  Distance Populat ion 

Page 2 .  BWR 

Design Winds i n  mph: 

A t  0 - 50 f t  e l e v  90 

50 - 150 f t  105 

B .  SITE DATA (Continued) REACTOR : Mon tague 

0.20 - Accelera t ion  , g 
Operat ing Basis Earthquake 
Accelera t ion ,  g 0.10 
Earthquake Vert ical  Shock, 
% of Hor izonta l  --- 

Tornado 300 mph r o t .  + 60 

AP = 3 p s i /  3 

t r a n s .  

150 - 400 f t  12 5 Spr ingf ie ld-  30 m i  592,922 Holyoke 
Safe  Shutdown Earthquake 

D r y w e l l  Design 
Pressure ,  p s i g  25 
Suppression Chamber Design 
P r e s s u r e ,  p s i g  l5 
Calcula ted  Max I n t e r n a l  
P r e s s u r e ,  p s i g  2 0 * 3  

Primary Containment Leak 
Rate, %/day 0 . 3  
Secondary Containment 
Design Pressure ,  p s i g  0.6 
Secondary Containment 
Leak R a t e .  X f b y  

--- 

Vacuum R e l i e f  Capabi l i ty :  Found no r e f e r e n c e  

Post-Construct ion Tes t ing :  P e r i o d i c  i n t e g r a t e d  l e a k  tests w i l l  be  run  
i n  accordance wi th  app. J of 10CFR50. 
tests w i l l  be  run  t o  f i n d  l e a k s  and e s t a b l i s h  l e a k  rates. An accep- 
tance s t r u c t u r e  test w i l l  b e  r u n  p r e s s u r i z i n g  the s t r u c t u r e  t o  de te r -  
mine i t s  meeting acceptance codes. 

P e n e t r a t i o n s :  Some are double b a r r i e r  and some of s i n g l e  b a r r i e r .  

After cons t ruc t ion , leakage  

Weld Channels: A l l  f l o o r  welded seams w i l l  be covered w i t h  cont inuous1 
welded test channels .  

. 

. 
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Paee 3. BWR 

. 

~~~ ~ ~~ ~~~~~~ 

C. CONTAINMENT b STRUCTURES (Contd) REACTOR: Montague 

Containment Heat Removal System: Four fan-coi l  u n i t  coolers ,  each wi th  
50% capac i ty ,  o p e r a t e  au tomat ica l ly  t o  remove containment h e a t  a f t e r  
LOCA. Also ,  t h e  containment h e a t  removal system of RHS o p e r a t e s  t o  
cool  containment suppress ion  pool  water .  

Standby Gas Treatment System: Process  exhaust  a i r  from v a r i o u s  system 
t o  l i m i t  release of r a d i o a c t i v i t y .  System goes i n t o  opera t ion  during 
a LOW t o  c o l l e c t  and f i l t e r  exhaust  a i r  from t h e  annulus. There are 
p a r a l l e l  systems. F i l t e r  banks have demis te r ,  e lec t r ic  hea t ing  c o i l ,  
p r e f i l t e r s ,  HEPA f i l t e r s ,  and charcoa l  absorber  banks. 

Combustible Gas Control: There i s  a hydrogen mixing system i n  t h e  dry- 
w e l l  wi th  e f f l u e n t  l i n e s  running t o  t h e  annulus. Also, t h e r e  are 
hydrogen recomb i n e r s .  

Containment F l o o d a b i l i t y :  Can be f looded t o  t o p  of w e i r  w a l l .  

S t ronn Motion Accelerometer: Uni t s  w i l l  be  i n s t a l l e d  i n  4 l o c a t i o n s .  
Three w i l l  b e  i n  u n i t  1 containment, and t h e  4 th  i n  t h e  a u x i l l a r y  b u i l  
ing.  Also,  peak record ing  acce lerometers  w i l l  be i n s t a l l e d .  

Turbine O r i e n t a t i o n :  Turbine and r e a c t o r  are on t h e  same c e n t e r l i n e  - 
t h e  2 t u r b i n e s  are  uarallel  t o  Pnrh ptber. 

D. REACTOR COOLANT 
~ ~~~ ~~ ~~~~ 

Reactor  Vessel F a i l u r e :  N o  r e f e r e n c e  t o  vessel f a i l u r e  w a s  found. 

Reactor  Vessel Design: Material - Low a l l o y  s t e e l l c l a d d e d  

S h e l l  I D ,  i n .  238 S h e l l  t h i c k n e s s ,  i n .  5.77 

Overall h e i g h t ,  € t / i n .  70' - 10" Cladding th ickness ,  i n .  1/8 

Leak-Detection System: Cons is t s  of temperature ,  p ressure ,  f low,  and 
f i s s i o n  product sensors  which d e t e c t s  and annuncia tes  leakage. 
l e a k s  are de tec ted  by t e m p e r a t u r e  and p r e s s u r e  changes, f i l l  up ra te  
of sumps, and f i s s i o n  product  concent ra t ion .  Large l e a k s  are de tec ted  
by changes i n  water levels and changes i n  f low rates i n  process  l i n e s .  

S m a l l  

?ailed-Fuel-Detection System: Four gamma r a d i a t i o n  monitors  e x t e r n a l  t c  
t h e  main steam l i n e s  j u s t  o u t s i d e  containment monitors  gross  release oj 
f i s s i o n  products  r e l e a s e d  i n t o  the steam. When r a d i a t i o n  i s  de tec ted ,  
t r i p  s i g n a l s  are generated that  scram t h e  r e a c t o r  and c l o s e  t h e  i s o l a -  
t i o n  valves. 

>ong-Tem=: 
r e a c t o r  and cooled by h e a t  exchangers. 

Suppression pool  water i s  c i r c u l a t e d  through t h e  
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Page 4 ,  BW 

E. REACTOR CHARACTERISTICS REACTOR: .Montague 

El. THERMAL-HYDRAULIC E 2 .  NUCLEAR 

12,000 t o  19,ooc 
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F. FHERGENCY CORE COOLING SYSTEMS REACTOR: MontaWe 

High-Pressure Core Spray: Provides and maintains  coolant  i n s i d e  reac- 
t o r  v e s s e l  t o  keep cladding below fragmentat ion temperature i n  t h e  
case of s m a l l  coolant  system breaks o r  l eaks .  System has  one pump 
r a t e d  1465 gpm a t  1130 p s i d  o r  6000 gpm a t  200 p s i d .  
t i o n  i n i t i a l l y  from condensate s t o r a g e  tank,  bu t  can switch t o  contain- 
ment sump i f  necessary.  

Pump t akes  suc- 

~~ 

4uto-Depressurization System: Rapidly reduces r e a c t o r  vessel p res su re  
i n  a LOCA s i t u a t i o n  when high p res s .  core  spray f a i l s  t o  maintain 
adequate w a t e r  l e v e l  on the  core - so t h e  low p res su re  i n j e c t i o n  sys- 
t e n s  can start operat ing.  
t h a t  are p a r t  of t h e  p re s su re  r e l i e f  system. 

p ip ing  t o  d e l i v e r  cool ing water t o  t h e  spray s p a r g e r  over t h e  core.  
The pump is  r a t e d  6000 gpm a t  122 ps id .  This  system i n  conjunction 
with t h e  ADS o r  HPCS can maintain f u e l  c ladding below fragmentation 
temperature.  
r e a c t o r  o r  high drywell  p re s su re ,  w i th  low p res su re  i n  t h e  r e a c t o r  
v e s s e l ,  au tomat i ca l ly  starts t h i s  system. 

The ADS v e n t s  t h r u  s a f e t y  r e l i e f  va lves  

Low-Pressure Core Spray: Consis ts  of  one independent pump, valves ,  and 

Water i s  pumped from t h e  suppression pool.  Low water i n  

.ow-&essure Coolant-Inject ion System: An opera t ing  mode of Residual 
Heat Removal System t o  i n j e c t  l a r g e  q u a n t i t i e s  of water i n t o  the  
p re s su re  v e s s e l  when p res su re  has  dropped a f te r  LOCA. 
pumps, each r a t e d  7100 a t  20 ps id .  Pumps s t a r t  au tomat i ca l ly  on low 
water l e v e l  i n  t h e  r e a c t o r  v e s s e l  o r  h igh  drywell  p re s su re  and take 
suc t ion  from the  suppression pool.  

There are 3 

;. MISCELLANEOUS 

lesidual-Heat-Removal System (RERS):A system of pumps, h e a t  exchangers,  
and p ip ing  t h a t  has  t h e  fol lowing ope ra t ing  modes: (1) removes decay 
hea t  during and a f t e r  p l a n t  shutdown, (2) i n j e c t s  water i n t o  t h e  reac- 
t o r  v e s s e l  a f t e r  LOCA t o  f lood  t h e  co re  and prevent  mel t ing of t h e  
f u e l  c ladding,  and ( 3 )  remove h e a t  from containment fol lowing LOCA t o  
hold down p res su re .  Two pumps (LPCI) are r a t e d  7100 gpm a t  20 ps id .  

adwaste System: Gaseous radwaste from t h e  main condenser i s  processed 
through continuously ope ra t ing  r e f r i g e r a t e d  cha rcoa l  which holds  up 
r a d i o a c t i v e  components and removes p a r t i c u l a t e  m a t t e r .  This decreases  
noble  gas  release t o  a va lue  below 70 Ci/sec. 
waste i s  processed by batch ope ra t ion  allowing a c t i v i t y  checks a t  each 
s tage.  Liquid w a s t e  i s  r e l e a s e d  t o  t h e  environment from only one 
p o i n t  a f t e r  being checked i n  waste d i scha rge  sample tanks.  A l l  radio-  
a c t i v e  d i scha rges  are d i l u t e d  wi th  cool ing tower blowdown and moni- 
tored.  
p r i o r  t o  shipment f o r  o f f s i t e  d i sposa l .  

Liquid and s o l i d  rad- 

Packaged r a d i o a c t i v e  s o l i d  waste is  s to red  f o r  f u r t h e r  decay 

l a n t  Vent: Roof top exhaust  about 165 f t  above grade. 
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Jater Taken From: Connecticut River  f o r  makeup 

[ntake S t r u c t u r e :  Reinforced concrete  s t r u c t u r e  on t h e  river bank with 
3 - 50% capac i ty  pumps. Trash r acks  and t r a v e l i n g  sc reens  are pro- ~ 

vided. T rave l ing  sc reens  are p ro tec t ed  from f r e e z i n g  by a c u r t a i n  J 

Pane 6 .  BWR 

G .  MISCELLANEOUS (Continued) REACTOR: Montague 

Emergency Power: 
t o r ,  a l l  e l e c t r i c a l l y  and phys ica l ly  independent of each o the r .  These 
u n i t s  can supply A-C power wi th in  10 seconds a f t e r  r e c e i p t  of s t a r t i n g  
s igna l .  h e  u n i t  i s  exc lus ive  f o r  co re  spray systems. The day t ank  
has 1 h r  supply of f u e l  and a buried tank f o r  each u n i t  has  7 days 
supply f o r  f u l l  power operat ion.  

Emergency Plans:  To d e l i n e a t e  an organ iza t ion  t o  cope wi th  emergencies, 
t o  c l a s s i f y  them as t o  s e v e r i t y ,  t o  d e f i n e  and a s s i g n  r e s p o n s i b i l i t i e s  
and a u t h o r i t i e s ,  and t o  o u t l i n e  e f f e c t i v e  courses  of a c t i o n  and protec-  
t i v e  measures r equ i r ed  t o  m i t i g a t e  t h e  consequences and t o  safeguard 
t h e  p u b l i c  and s t a t i o n  personnel.  Detai led emergency procedures are 
developed and a v a i l a b l e  which t ake  i n t o  account r a d i a t i o n  hazards , 
weather cond i t ions ,  and a v a i l a b i l i t y  of t e c h n i c a l  and ope ra t ing  
personnel .  

Environmental Monitoring: P reope ra t iona l  s t u d i e s  are being c a r r i e d  out  
t o  e s t a b l i s h  base l i n e  d a t a  so  cons t ruc t ion  e f f e c t s  and e f f e c t s  of 
ope ra t ion  can be determined. Numerous s t u d i e s  w i l l  be  conducted on the 
Conn. River  t o  determine w a t e r  q u a l i t y ,  b i o l o g i c a l  organisms, and f i s h  
l i f e .  Vegetat ion w i l l  be c o l l e c t e d  and s tud ied  inc lud ing  aerial  
i n f r a r e d  photography. Sound measurements w i l l  be made t o  e s t a b l i s h  a 
working base l ine .  S o i l s ,  b i r d s ,  m a m m a l s ,  and r e p t i l e s  w i l l  b e  s tud ied .  
Also, a r a d i o l o g i c a l  monitor ing program w i l l  be  s t a r t e d .  

3. CIRCULATING WATER SYSTEM 

rype of System: Closed system using hyperbol ic  cool ing tower. 

There are 3 emergency d i e se l -gene ra to r s  f o r  each r eac  
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SOUTH TEXAS 50-498, 50-499 Paae 1. PWR 

A. GENERAL 

PROJECT NAME: South Texas P r o j e c t ,  Un i t s  1 & 2 

LOCATION: South Central  Matagora Co. - 90 m i l e s  S.W. of Houston 
owfum: Houston Light ing & Power and o t h e r s  

OWNER'S ADDRESS & CONTACT: G. W. Oprea, Jr .  Group Vice-Pres. 

ARCHITECT/ENGINEER: Brown & Root 

REACTOR MANUFACTURER: Westinghouse Houston, Texas 7700 

Electr ic  Tower 
P.O. Box 1700 

CONTAI?@lENT CONSTRUCTOR: Brown & Root 

TURBINE MANUFACTURER: Westinghouse 
DATE: November 1974 
COMPILED BY: Fred Heddleson 

ESTIMATED STARTUP DATE: 1980 NUCLEAR SAFETY INFORMATION CENTER 

B.  SITE DATA 

S i t e  Desc r ip t ion :  Located i n  a r u r a l  area 3 m i l e s  W. of t h e  Colorado 
River ,  about 1 4  m i l e s  from t h e  Gulf of Mexico and about 10 m i l e s  N.  of 
t h e  Bay of Matagora which opens i n t o  t h e  Gulf. 
(pop 1219) i s  8 m i .  SE, Bay C i ty  (pop 11,733) i s  15 m i .  NNE. The 
n e a r e s t  s choo l  i s  i n  Matagora. 
m i .  E. and R t  35 9 m i .  NW. The n e a r e s t  r a i l r o a d  i s  the  Missouri  
P a c i f i c ,  from which a spur  w i l l  be  run i n ,  about 5 m i l e s  NNE. The 
n e a r e s t  r e s idence  i s  2 112 m i .  WSW. There are 6 ranches w i t h i n  10 
m i l e s  of t h e  s i te  wi th  a t o t a l  of 3600 head of ca t t le .  A 16" d i a .  
n a t u r a l  gas  l i n e  c r o s s e s  t h e  s i te ,  2 . 1  m i .  NW of t h e  p l a n t .  

The town of Matagora 

Nearest s ta te  highways are R t  60 7 1 1 2  

Nearby Body of  Water: Normal Level 0 (MSL) 
Colorado River Max Prob Flood Level 60'  (MSL) 

S ize  of  S i t e  12.350 Acres S i t e  Grade Elevat ion 28' (MSL) 

Topography of S i t e :  F l a t  15 '  t o  30' MSL 

of Surrounding Area (5 m i  r a d ) :  F l a t  

T o t a l  Permanent Population: In  2 m i  r a d i u s  9 ; 10 m i  3207 

Date of Data: 1970 In  5 m i  r a d i u s  229 ; 50 m i  176,239 

Nearest C i t y  of 50,000 Populat ion:  Galveston 
D i s t .  from S i t e  8o Miles, Di rec t ion  ENE , Populat ion 65,000 

Land U s e  i n  5-Mile Radius: A g r i c u l t u r a l  - growing of r ice i s  t h e  
major crop. 

Meteorology: P r e v a i l i n g  wind d i r e c t i o n  SE Avg. speed 9 1 /2  mPh 
S t a b i l i t y  Data - Tendency f o r  s t a b l e  condi t ions.  195' l eve j  

Meteorological Measurements - S i t e  measurements of me te ro log ica l  datz 
s t a r t e d  i n  J u l y  1973 wi th  33'  and 195' e l e v a t i o n s  on t h e  tower. 
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B .  SITE DATA (Continued) REACTOR: SOUTH TEXAS 

Exclusion Distance,  
Miles 
Low Populat ion Zone 

Metropol is  Distance Populat ion 
Houston, Texas 90 m i .  1,985,031 

about 1 m i  Rad. 

Distance,  M i l e s  3 

* 

Design P res su re ,  

Calculated Max I n t e r -  
n a l  P r e s s u r e ,  p s i n  4 9 . 4  

p i g  56.5 

0 

Free  Volume, 

Max Leak R a t e  a t  Design 
Pressure.  %/dav 0 .3  

cu f t  3.3 x l o 6  

Safe Shutdown Earthquake 

Operating Basis Earthquake 
Acce le ra t ion ,  g 0.05 
Earthquake Vertical  Shock, 
% of Hor i zon ta l  67 

C.  CONTAINMENT AND STRUCTURES 

Acce le ra t ion ,  g 0.10 

~ 

Design Winds i n  mph: 

A t  0 - 50 f t  e l e v  120 

50 - 150 f t  145 

150 - 400 f t  175 

Tornado 300 mph tang. -F 60 

AP = 3 p s i /  3 sec  
t r a n s .  

Type of Construct ion:  A post-tensioned conc re t e  cy l inde r  w i th  a steel 
l i n e r  p l a t e ,  hemispherical  top and f l a t  bottom. The cy l inde r  po r t ion  
and t h e  hemispherical  dome of t h e  Containment are p r e s t r e s s e d  by a 
post- tensioning system c o n s i s t i n g  of h o r i z o n t a l  and v e r t i c a l  tendons. 
Walls are 4 f t  t h i c k ,  roof 3 f t  t h i c k  and t h e  s tee l  l i n e r  v a r i e s  from 
3/16 t o  318 i n .  Diameter i s  150 f t  (ID) and heighth i s  165 f t .  

Design Basis: Designed t o  accommodate, without  exceeding t h e  design 
l e a k  ra te ,  t h e  t r a n s i e n t  peak p res su re  and temperature a s soc ia t ed  w i t h  
a design b a s i s  acc iden t .  The containment h e a t  removal system i s  
designed t o  c o o l  t h e  atmosphere a f t e r  a LOCA t o  prevent  over pressur- 
i z a t  ion.  

Vacuum Re l i e f  Capab i l i t y :  A vacuum relief system is provided t o  handle 
normal v a r i a t i o n s  i n  p re s su re  which could r e s u l t  i n  a vacuum i n s i d e  
containment. L ine r  is  designed f o r  2.5 p s i  vacuum. 

Post-Construction Test ing:  The s t r u c t u r a l  acceptance test i s  run a t  
1.15 t i m e s  containment design p res su re ,  being app l i ed  in 4 equal 
p re s su re  increments.  P reope ra t iona l  and post-operat ional  leakage r a t e  
tests w i l l  be  run per  l O C F R  Appendix J. 

Pene t r a t ions :  Sketches of pene t r a t ions  show them t o  b e  s i n g l e  b a r r i e r  
without  p re s su re  t a p s  f o r  t e s t i n g .  

Weld Channels: Found no r e fe rence .  

I 
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Paee 3 .  PWP 

C .  CONTAINNENT & STRUCTURES (Contd.) REACTOR: SOUTH TEXAS 

Containment Spray System: Cool, borated w a t e r  is  sprayed i n t o  t h e  con- 
Iainment atmosphere t o  l i m i t  t h e  temperature  rise a f t e r  LOCA. 
is taken from t h e  Refuel ing Water Storage Tank. When supply i s  ex- 
iausted,  w a t e r  i s  r e c i r c u l a t e d  from t h e  containment sump. Three pumps, 
2ach r a t e d  1800 gpm a t  300 p s i g ,  are t h e  major components of 3 s e p a r a t e  
spray systems, each independent of t he  o the r .  Sodium hydroxide i s  addec 

Containmenf Cooling: s i x  25% f a n  c o o l e r s  l i m i t  t h e  a i r  temperature 
iu r ing  normal ope ra t ion  and a f t e r  LOCA. 
i an t  t r a i n s .  During normal ope ra t ion ,  t h e  Ch i l l ed  Water System cools  
:he c o i l s .  

Containment A i r  F i l t r a t i o n :  The containment Pene t r a t ion  Space Exhaust 
Subsystem provides  a i r  cleanup. It maintains  nega t ive  p re s su re  i n  t h e  
Jene t r a t ion  space.  There are 2 100% capac i ty  u n i t s  c o n s i s t i n g  of pre- 
filters, HEPA, carbon f i l t e r s ,  HEPA f o r  carbon f i n e s ,  and exhaust fan.  

Combustible Gas Control :  There are  2 independent systems - hydrogen 
recombiner and a purge system which maintains  hydrogen concen t r a t ion  
,elow comb u s t i b l e  l i m i t s .  
Containment F l o o d a b i l i t y :  Found no r e f e r e n c e  

Suction 

Units  are arranged i n  3 redun- 

After  LOCA, t h e  Componen! Cooling Watef; System cools  t h e  
:o i l s .  Cooler capac i ty  i s  2.25 x 10 o r  47.4 x 10 Btu/hr each - 

Strong Motion Accelerometer: Two u n i t s  w i l l  be i n s t a l l e d  i n  contain-  
nent, one i n  t h e  basement and one j u s t  above i t  high up i n  t h e  s t r u c -  

Turbine Or i en ta t ion :  The t u r b i n e  and t h e  r e a c t o r  are on p a r a l l e l  cen te  
l i n e s .  Ejected tu rb ine  blades probably could no t  s t r i k e  containment. 
The basement u n i t  w i l l  read ou t  i n  the  c o n t r o l  room. 
D .  REACTOR COOLANT 

Reactor Vessel F a i l u r e :  
Code, Sect .  111, etc. Both e l a s t i c  and i n e l a s t i c  stress a n a l y s i s  
techniques were used. 
Reactor Vessel Design: Material SA533 G r  A o r  B,  Class 1 

S h e l l  ID,in.  1 7 3  S h e l l  Thickness about 6" 

3 v e r a l l  Height,  f t / i n .  43'-10" Cladding Thickness, i n .  118 

Designed by ASME Bo i l e r  & Pressu re  Vessel 

F a i l u r e  n o t  mentioned. 

Reactor-Coolant Leak-Detection System: Consis ts  of temperature ,  pres- 
su re ,  humidity, f low, and r a d i o a c t i v i t y  senso r s  w i th  a s soc ia t ed  
in s t rumen ta t ion  and alarms. Small l e a k s  are de tec t ed  by temperature  
and p res su re  changes, i nc reas ing  sump l e v e l s  and r a d i o a c t i v i t y  concen- 
t r a t i o n  changes i n s i d e  Containment. 
. d n p e s  i n  r e a c t o r  coolant  inventory and changes i n  process  l i n e  flows. 
Failed-Fuel-Detection System: Found no r e fe rence .  

Large l eaks  are de tec t ed  by 

, 
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E l .  THEXIW-HYDRAULIC 

Thermal Output, 
M W t  3800 
E l e c t r i c a l  Output, 
W e  (ne t )  1250 
To ta l  Heat Output,  

To ta l  Heat Output,  
Btu/hr 12,966 X l o 6  
System Pres su re ,  
p s i a  2250 
DNBR , 
Nominal 2.02 
To ta l  F lowra te ,  
l b / h r  144.7 x IO6 
Eff F lowra te  f o r  
Heat Trans,  lb /hr  138.2 X l o 6  
Eff Flow Area f o r  
Heat Trans ,  f t 2  51 .1  
Avg V e l  Along 

Sa fe ty  Design, M W t  --- 

b 

E2. NUCLEAR 

H z O / U ,  
Cold 
Avg 1st-Cycle 
Burnup, MMD/MTU 
Maximum Burnup, 

Region-1 
Enrichment, % 
Region-2 
Enrichment, % 
Region-3 
Enrichment, % 
kef f ,  Cold, No 
Power, Clean 
ke f f ,  Hot, F u l l  
Power, X e  and Sm 
T o t a l  Rod 
Worth, % Ak/k 
Shutdown Boron, N o  

m/m 

1 17.2 

Page 4 ,  PW 

E. REACTOR CHARACTERISTICS REACTOR: SOUTH TEXAS 

~ 97.4 

2.50 

559.8 

66.8 

--- 

Rods-Clean-Cold, ppm 
Shutdown Boron, No 

1 Rods-Clean-Hot , ppm 
 boron Worth, Hot, 

% Aklk 
Boron Worth, Cold 
% A W L - -  
F u l l  Power Koderator 
Temp Coeff, pcm/'F 
Moderator P res su re  
Coeff , Ak/k/psi 
Moderator Void Coeff 
Ak/k/5: Void 
Doppler C o e f f i c i e n t ,  

3.43 

--- 

50,000 

2.10 

2.60 

3.10 

1.222 

1.138 

9.2 

1447 

1420 

7.63 

5.5 

0 t o  -40 
( 4 . 0 4  t o  3.0) 

(50 t o  250) 
x 10-6 

x 10-~ 

-2.4 x 

2.49-4.87 
Borosilicate 

g l a s s  

1464 

192 

193 

8.426 x 8.426 

50,952 

Zircaloy-4 

253,675 

, 
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Page 5 ,  1 
F. SMETY INJECTION SYSTEMS REACTOR: SOUTH TEXAS 

Core Flooding System: There are 3 accumulators,  each holding 13,500 
ga l lons  of  borated water. Units  are p res su r i zed  t o  650 p s i g  wi th  n i t r c  
gen gas.  When system p res su re  drops t o  650 p s i g ,  2 check valves i n  ea( 
l i n e  open s o  t h a t  accumulators i n j e c t  t h e i r  con ten t s  i n t o  3 of 4 co ld  
l e g s  of t h e  r e a c t o r  v e s s e l .  

~~ 

High-pressure I n j e c t i o n  System: Three pumps each r a t e d  800 gpm a t  125( 
p s i g  i n j e c t  borated w a t e r  from t h e  r e f u e l i n g  water s t o r a g e  tank i n t o  a 
r e a c t o r  co ld  leg.  These pumps are used a l s o  t o  f i l l  and provide makeul 
t o  t h e  accumulators.  Pumps s t a r t  au tomat i ca l ly  on s a f e t y  i n j e c t i o n  
s i g n a l  which is generated by any one of t h e  fol lowing:  low pressurize1 
p res su re ,  h igh  containment p re s su re ,  low steam l i n e  p re s su re ,  low T co: 
co inc iden t  w i th  r e a c t o r  t r i p ,  o r  a power l e v e l  below lo%, o r  by manual 
a c t u a t i o n .  

Low-Pressure I n j e c t i o n  System: 
p s i g  d e l i v e r  borated water from t h e  r e f u e l i n g  water s t o r a g e  tank when 
t h e  coolant  system p res su re  drops below 700 ps ig .  These pumps r e c i r -  
c u l a t e  
t ank  supply is exhausted. In t h i s  ope ra t ing  mode, t he  Residual  Heat 
Removal h e a t  exchangers cool  t h e  flow. 

Three pumps each r a t e d  1400 gpm a t  600 

water from t h e  containment sump when t h e  r e f u e l i n g  w a t e r  s to ra l  

G .  MISCELLANEOUS 

Decay Heat R e m ~ ~ a l  System: System t r a n s f e r s  h e a t  from t h e  Reactor Cool, 
a n t  System t o  t h e  Component Cooling System f o r  p l a n t  shutdown and main 
t a i n s  t h i s  temperature during shutdown. Also, t h e  system serves as 
p a r t  of t h e  emergency c o r e  coo l ing  system wi th  d u a l  u s e  of t h e  r e s i d u a  
h e a t  exchanger. This system a l s o  t r a n s f e r s  r e f u e l i n g  water. There ar 
3 pumps each r a t e d  3400 gpm a t  600 p s i g  and 3 h e a t  exchangers wi th  
39.4 X lo6 Btu/hr capac i ty .  
s t o r a g e  tank.  

Radwaste System: Liquid w a s t e  system has 2 subsystems, one t o  r e c y c l e  
a l l  w a t e r  t h a t  can be  reused, and t h e  o t h e r  system f o r  processing 
wastes t h a t  w i l l  be  discharged t o  t h e  environment. The bu lk  of l i q u i d  
i s  processed and recycled by t h e  Boron Recycle System. 
w a s t e  gas  t reatment  systems. One i s  t h e  bldg. v e n t i l a t i o n  f i l t e r i n g  
system and t h e  o the r  i s  Gaseous Waste Processing System which removes 
and processes  f i s s i o n  gas  products .  This GWPS provides  long term hold 
up f o r  decay of Kryton and Xenon. These gases  c o n s i s t  mostly of hydro 
gen and i s  passed through fou r  cha rcoa l  de l ay  beds be fo re  being 
r e l eased .  The S o l i d  Waste Processing System packs s o l i d  wastes i n t o  5 
g a l .  drums f o r  shipment t o  o f f s i t e  d i s p o s a l  s i tes .  

Suct ion of pumps i s  t h e  r e f u e l i n g  water 

There are 2 

P lan t  Vent: Vented 212 f t  above grade ad jacen t  t o  t h e  containment 
s t r u c t u r e  a t  a po in t  about l e v e l  w i th  where t h e  v e r t i c a l  cy l inde r  
j o i n s  w i t h  t h e  dome. 

4 
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G .  MISCELLANEOUS (Continued) REACTOR: SOUTH TEXAS 

Emergency Power: 
gene ra to r  sets,  each r a t e d  4500 kW. Each engine has  a day tank,  2 
t r a n s f e r  pumps and s t o r a g e  tank. 
s to rage  tank has  7 days.  Units  are completely independent,  s e p a r a t e l y  
housed, etc. 

Emergency Plans:  Plans w i l l  be  developed p r i o r  t o  ope ra t ion  t o  provide 
o rgan iza t ion  of personnel  t o  d e a l  w i th  f o r e s e e a b l e  emergencies. It w i l  
be compatible wi th  t h e  Texas Emergency Operations Plan,  and w i l l  cover 
f i r e  o r  explosion,  i n j u r y  and i l l n e s s ,  r a d i a t i o n  and contamination 
acc iden t s ,  and o t h e r  emergencies r e s u l t i n g  from o p e r a t i o n a l  malfunc- 
t i o n s ,  n a t u r a l  d i s a s t e r s  and c i v i l  d i s tu rbances .  The d e t a i l e d  Emergenc 
Plan w i l l  be presented i n  t h e  FSAR. 

Supplied t o  each r e a c t o r  u n i t  by 3 50% capc i ty  d i e s e l  

Day tank has  90 minute f u e l  supply ar 

Page 6 .  PWR 
I 

. 

. 

I n t a k e  S t ruc tu re :  
N. end of cool ing r e s e r v o i r .  There w i l l  be  8 bays wi th  c i r c u l a t i n g  
pumps, t r a v e l i n g  sc reens  and t r a s h  racks.  Max. approch v e l o c i t y  t o  
sc reens  is  0.63 f p s .  

Water Body Temperatures: Winter minimum S F ;  Summer maximum ="F 

R i v e r  Flow 0 (cf s )  minimum; 2200 ( c f s )  average 

Se rv ice  Water Q u a n t i t y  30,000 gpmlreactor 
Flow Thru Condenser 907,400 (gpm)/reactor Temp. R i s e  19  OF 

Heat Di s s ipa t ed  t o  Environment --- (B tu /h r ) / r eac to r  
Heat Removal Capacity of Condenser (B t u l h r  ) /react o r  

Discharge S t ruc tu re :  Pipe 11.5' d i a .  carries w a t e r  from t h e  tu rb ine  
condenser t o  t h e  cool ing r e s e r v o i r  (one f o r  each u n i t ) .  Pipe w i l l  
d ischarge i n t o  t h e  r e s e r v o i r  under t h e  w a t e r  level a t  an i n v e r t  of 
8' MSL. 
Cooling Tower(s):  Desc r ip t ion  h Number - No towers 
Blowdown- 8340 gpmlreactor Evaporative loss --- 
Eo- p o n d o T o l o .  River 

Reinforced conc re t e  280' l g  X 100' wide loca ted  a t  

--- 

gpmlr eac t or 

~ 

Water Taken From: Colorado River  f o r  makeup. I 
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S i t e  Desc r ip t ion :  S i t u a t e d  on Lake E r i e  w i th  about 213 of t h e  area 
overed by marsh land.  Two w i l d l i f e  r e fuges  border t h e  s i te  p lus  Crane 
r eek  S t a t e  Park. The Toussaint  River f lows i n t o  t h e  l a k e  on t h e  sou th  
order  of t h e  s i t e .  
r ie  I n d u s t r i a l  Park 4 m i l e s  SE employs about 1100. Camp Perry,  on thi 
as t  s i d e  of t h e  i n d u s t r i a l  park i s  a Na t iona l  Guard t r a i n i n g  camp w i t '  
l e x i b l e  populat ion.  S t a t e  highway 8 2  forms t h e  western s i t e  boundary 
earest r a i l r o a d  is t h e  Penn Cen t ra l  5 m i  S .  of t h e  s i t e .  The nuclear  
l a n t  i s  served by a spur  from t h e  Norfolk & Western 6 m i .  SW of t h e  

There i s  a KOA Kamp ground about 1 112 m i l e s  S. 

8 

DAVIS-BESSE 50-500, 50-501 Page 1, PwR 

A. GENERAL. 

PROJECT m: Davis-Besse Nuclear Power S t a t i o n  Units  2 & 3 

LOCATION: O t t a w a  Co., Ohio ( 2 1  m i l e s  E. SE. of Toledo) 

OWNER: Ohio Edison 35% + 4 o t h e r  u t i l i t i e s *  

OWNER'S ADDRESS & CONTACT: Lowell E. Roe, Vice Pres .  - Power 
Toledo Edison Company 
300 Madison Avenue ARCHITECTIENGINEER: Bechtel  

REACTOR MANUFACTURER: Babcock-Wilcox Toledo, Ohio 43652 

CONTAINMENT CONSTRUCTOR: Chicago B & I 

TURBINE MANUFACTURER: G . E .  

ESTIMATED STARTUP DATE: 1981 NUCLEAR SAFETY INFORMATION CENTER 

DATE: December 1974 
COMPILED BY: Fred Heddleson 

B. SITE DATA *Toledo Edison Penn. Power Co. 
Duquesne Light  Cleveland Elec. I l lum. Co. 

i t e .  On t h e  SW corner  t h e r e  is  a s m a l l  c l u s t e r  of summer co t t ages  
nown as Locust P o i n t  o r  Toussaint ,  Ohio. Another community of summer 
o t t a g e s  i s  Sand Beach 1 m i  North. 

Nearby Body of  Water: Normal Level 571' (MSL) 
Max Prob Flood Level 584' (MSL) 

Size of  S i t e  954 Acres S i t e  Grade Elevat ion 584' (MSL) 

Topography of S i t e :  F l a t  

of Surrounding Area (5 m i  r a d ) :  F l a t  

To ta l  Permanent Population: In  2 m i  r a d i u s  460 ; 10 m i  17,740 

Date of Data: 1980 In  5 m i  r a d i u s  1571 ; 50 m i  2,224,772 

Yearest C i t y  of 50,000 Population: Toledo 

list. from S i t e  2 1  Miles, Di rec t ion  WNW , Populat ion 383,818 

sand U s e  i n  5-Mile Radius: A g r i c u l t u r a l  and marsh land 

~~ 

Meteorology: 

S t a b i l i t y  Data - C a l m  about 3% of t i m e ,  w i t h  gene ra l ly  n e u t r a l  condi- 

Meteorological  Measurements - Data recorded from a 300 f t  h igh  tower 
s i n c e  December 1969. 

P r e v a i l i n g  wind d i r ec t ion -  SW t o  W Avg. speed 9.6 mph 

t i o n s .  

A 340 f t  new tower i s  being i n s t a l l e d .  
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Safe Shutdown Earthquake 
Acce le ra t ion ,  g 
Operat ing Basis Earthquake 
Acce le ra t ion ,  g 
Earthquake V e r t i c a l  Shock, 
% of Hor i zon ta l  66 

C. CONTAINMENT AND STRUCTURES 

Design P res su re ,  F ree  Volume, 
p s i g  40  cu f t  2 ,834 ,000  
Calculated Max I n t e r -  Max Leak Rate a t  Design 
n a l  P r e s s u r e ,  p s i a  34 A Pressure.  Xldav 0.5 

o.15 Tornado 300 mph tang. + 60 

0.08 AP = 3 p s i /  3 sec  
t r a n s  

Page 2 ,  PWR 

Exclusion Distance , 
Miles Design Winds i n  mph: 

A t  0 - 50 f t  e l e v  90 

105 
2 m i  r a d i u s  

I Toledo, Ohio 2 1  m i  692,571 I 150 - 400 f t  1 2  5 

Type of Construct ion:  A c y l i n d r i c a l  s teel  p res su re  v e s s e l  1112" t h i ck  
wi th  hemispherical  dome and e l l i p s o i d a l  bottom which houses t h e  r e a c t o r  
v e s s e l ,  and o t h e r  components. It i s  completely enclosed by a r e i n f o r c e  
conc re t e  s h i e l d  bu i ld ing  having c y l i n d r i c a l  w a l l s  2 . 5  f t  t h i c k  wi th  a 2 
f t  t h i c k  shal low dome roo f .  A n  annular  space i s  provided between t h e  
containment v e s s e l  and the  s h i e l d  bu i ld ing .  With t h e  except ion of t h e  
, conc re t e  under t h e  containment v e s s e l ,  t h e r e  are no s t r u c t u r a l  ties 
between t h e  containment v e s s e l  and t h e  s h i e l d  b u i l d i n g  ab,ove t h e  founda 
t i o n  s l a b .  

pub l i c  from conse- 
quences of any break i n  t h e  l a r g e s t  s i z e  coo lan t  p ipe  s o  the  p u b l i c  w i l  
n o t  b e  exposed t o  r a d i o a c t i v i t y  leaked from containment.  The conc re t e  
s h i e l d  b u i l d i n g  is  designed t o  provide b i o l o g i c a l  s h i e l d i n g  i n  case of 
acc iden t  cond i t ions .  

I 
Vacuum Re l i e f  Capab i l i t y :  Ten swing-disc r e l i e f  va lves  loca t ed  around 
per iphery of containment open when a vacuum starts t o  develop. 
design vacuum i s  0.5 ps ig .  

Max 

I 
Post-Construction Test ing:  W i l l  b e  t e s t e d  f o r  s t r u c t u r a l  performance 
a t  45 ps ig .  
p e r i o d i c a l l y  t h e r e a f t e r .  

Leakage ra te  tests w i l l  be  run when cons t ruc t ion  ends and 

Pene t r a t ions :  
can be  i n d i v i d u a l l y  p re s su r i zed  and t e s t e d .  

Nearly a l l  p e n e t r a t i o n s  are t h e  double b a r r i e r  type and 

Weld Channels: 
be  quest ioned magnetic p a r t i c l e ,  l i q u i d  pene t r an t ,  o r  u l t r a s o n i c s  w i l l  
be  used. Found no mention of weld channels.  

Welds w i l l  be radiographed o r  where radiographs could 
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Containment Spray System: Two half-capacity pumps, two half-capacity 
spray headers, valves, piping, and instrumentation comprise the system. 
High containment pressure and emergency injection-actuation signal start 
the pumps, which take suction first from the borated-water storage tank 
and then the containment sump. Pumps deliver 1300 gpm each. Sodium 
hydroxide is added to the spray water to remove iodine. 

Containment Cooling: Consists of three fan-cooler units. Each unit is 
a finned-tube cooling coil and a direct driven fan. Containment air 
maintained at max o f  120 F during operation and a min of 40 F during 
shutdown. In case of LOCA, any two units are capable of cooling con- 
tainment. 

Containment Air Filtration: Space between containment shell and shield 
building and penetration rooms maintained at slight vacuum during acci- 
dent conditions. Exhaust from these areas through HEPA and charcoal 
filters. Two independent systems (fans & filters) are available. 

Combustible Gas Control: Hydrogen will be held to 3% vol or less by 
adding air to containment, purging air from containment, and by circu- 
lating the air for mixing. 

Containment Floodability: Found no reference 

LOCA heat removal capacity is 75 x lo6 Btu/hr each. 

Paee 7. PWR 

I C .  CONTAINMENT & STRUCTURES (Contd.) REACTOR: DAVIS-BESSE 2 61 3 I - 

Strong Motion Accelerometer: There will be 4 triaxial strong motion 
accelerometers, one triggering unit, a play back unit, and 3 peak 
acceleration recorders. 

Turbine Orientation: Turbine and reactor centerlines are about 190 ft 
apart. Ejected turbine blades could strike containment. 

1 D. REACTOR COO& 

-1 IReactor Vessel Failure: Found no reference to failure. 

Reactor Vessel Design: Material Plate SA-533 gr. B CL-1 

Shell ID,in. 171 Shell Thickness --- 
Overall Height, ftlin. 40'-9" Cladding Thickness, in. 1/23 

Reactor-Coolant Leak-Detection System: Many systems can monitor for 
leakage such make-up tank level, containment sump level and pump opera- 
tion, pressure, temperature and humidity measurements. The most sensa- 
tive monitor could be the radioactive gas monitor. Unidentified 
leakage limit is set for about 1 gpm. 

- -  

Failed-Fuel-Detection System: Found no reference 
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u l l  Power Koderato 

nable Poisons, AR203-BsC i n  
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F. SAFETY I N J E C T I O N  SYSTEMS REACTOR: DAVIS-BESSE 2 & 3 

Core Flooding System: Two accumulator tanks,  each holding 10,575 g a l  c 
borated water are  p res su r i zed  t o  600 p s i g  with n i t rogen .  Except during 
normal cooldown, when p res su re  i n  t h e  r e a c t o r  system drops t o  600 p s i g ,  
check va lves  open and t h e  con ten t s  are discharged i n t o  t h e  r e a c t o r  
v e s s e l  t o  cover t h e  co re  t o  prevent f u e l  mel t ing.  

High-pressure I n j e c t i o n  System: Provided by makeup and p u r i f i c a t i o n  
system t o  prevent  uncovering co re  f o r  s m a l l -  and intermediate-s ized 
p i p e  breaks.  System designed t o  hold c l a d  temperatures  below 2300F. 
Source of water i s  borated-water s t o r a g e  tank.  Emergency i n j e c t i o n  wil 
occur when system p res su re  reaches 1500 p s i g  o r  a containment p re s su re  
of 4 p s i  during ope ra t ion .  
p s i .  

Pumps w i l l  d e l i v e r  about 500 gpm a t  1150 

Low-Pressure I n j e c t i o n  System: This system starts when r e a c t o r  pressui 
i s  about 135 p s i  o r  containment p re s su re  of 4 p s i .  Two pumps are ava i l  
a b l e ,  one of which can d e l i v e r  3000 gpm of borated w a t e r  a t  150 ps ig .  
This system doubles as t h e  decay-heat-removal system. This  system use: 
a pas s ive  crossover  arrangement of c a v i t a t i n g  v e n t u r i s  t o  res t r ic t  
blowdown and a l low adequate  co re  f lood ing  without  ope ra to r  a c t i o n  
should a break i n  a co re  f lood ing  l i n e  occur a long wi th  a s i n g l e  act ivc 
f a i l u r e  i n  t h e  redundant t r a i n .  

G ,  MISCELLANEOUS 
I 

Decay Heat Removal System: This  system i s  used f o r  h e a t  removal during 
shutdown and/or emergency cond i t ions  p lus  long t e r m  cool ing.  TWO pump! 
r a t e d  3000 gpm a t  150 p s i g ,  shared wi th  Low Pres su re  Sa fe ty  I n j e c t i o n ,  
c i r c u l a t e  t h e  water t h r u  decay h e a t  remover h e a t  exchangers wi th  capa- 
c i t y  of 105 x lo6 Btulhr .  
water from t h e  containment sump. 

These exchangers cool  t h e  r e c i r c u l a t e d  

Radwaste System: Separate  radwaste systems are provided f o r  each u n i t .  
With t h e  except ion of c e r t a i n  gaseous w a s t e s ,  wastes are processed on 
a ba tch  b a s i s .  The l i q u i d  waste system c o l l e c t s ,  s t o r e s ,  processes ,  
monitors,  r e c y c l e s ,  o r  discharges using d e g a s i f i c a t i o n ,  f i l t r a t i o n ,  
demine ra l i za t ion ,  and evaporat ion.  The end product i s  demineralized 
w a t e r  and b o r i c  a c i d .  Primary source  of gases  i s  from t h e  d e g a s i f i e r .  
Gases are c o l l e c t e d  u n t i l  s u f f i c i e n t  g u a n t i t i e s  are  a v a i l a b l e ,  then 
they are compressed i n t o  t h e  gas decay tanks.  When enough decay has  
occurred,  t h e  gases  are slowly r e l eased  t h r u  f i l ters .  So l id  wastes 
are packed i n t o  55 g a l  drums and shipped o f f s i t e  f o r  d i sposa l .  

P l an t  Vent: 
about 840' e l e v ,  250' above grade. 

Stack runs up s i d e  of containment s t r u c t u r e ,  ven t ing  a t  I 
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G .  MISCELLANEOUS (Continued) REACTOR: DAVIS-BESSE 2 & 3 

Emergency Power: Each u n i t  has  2 diesel-generator  sets r a t e d  2600 kW 
continuous.  Each set i s  completely independent and sepa ra t ed  from t h e  
o t h e r s .  
and one redundant.  Each d i e s e l  day t ank  and s t o r a g e  t ank  wi th  7 days 
supply f o r  f u l l  power ope ra t ion  i s  independent.  

Each d i e s e l  generator  w i l l  handle  one load group-one e s s e n t i a l  

I In t ake  S t ruc tu re :  A c r i b  3000 f t  o u t  i n  t h e  l a k e  is 11 f t  below t h e  low 
'water l e v e l .  It is cons t ruc t ed  of t imbers  octagon shaped w i t h  approach 
' v e l o c i t y  of 0.34 f p s  f o r  70,000 gpm flow. A s emic i r cu la r  rock f i l l  pro 
tects t h e  c r i b  from i c e .  A Diue 8 '  i n  d i a  takeswater t o  t h e  p l a n t .  
Water Body Temperatures: Winter minimum 3 2 ° F ;  Summer m a x i m u m  K F  

River  Flow NA (cfs) minimum; NA ( c f s )  average 

Se rv ice  Water Quant i ty  30,750 gpmlreactor 

Flow Thru Condenser 480,000 (gpm)/reactor Temp. R i s e  26 OF 

H e a t  D i s s ipa t ed  t o  Environment 6200 X l o 6  (B tu /h r ) / r eac to r  

Heat Removal Capacity of Condenser --- (Btu/hr) / r e a c t o r  

Discharge S t ruc tu re :  A l l  e f f l u e n t s  are c o l l e c t e d  i n  a c o l l e c t i o n  and 
mixing box. Most e f f l u e n t s  are  from t h e  cool ing towers. From t h e r e  
w a t e r  goes t h r u  a 6 '  d i a .  p ipe  1300 f t  out  i n t o  t h e  lake where i t  is 

. ~ d i s c h a r n e d  t h r u  a s l o t  tvue  ie t  w e e .  
Cooling Tower(s):  

Blowdown 9200 gpmlreactor Evaporative loss  gpm/r eac t o r  

Desc r ip t ion  6 Number - 1 hy e r b o l i c  f o r  each u n i t  
500' hig~.10,400 

max 

b 

? 
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KOSHKONONG, 50-502, 50-503 Page 1, PWR 

A .  GENERAL WISCONSIN UTILITIES PROJECT 1 
PROJECT NAME: Koshkonong Nuclear P l a n t  Un i t s  1 & 2 

LOCATION: S.W. J e f f e r s o n  Co., 52 m i l e s  S.W. of Milwaukee 

OWNER: Wisconsin Electr ic  Power, W i s .  Power & Light ,  W i s .  Pub. Se rv ic  

OWNER'S ADDRESS & CONTACT: S o l  Burs t e in ,  Exec. Vice-president 

ARCHITECT/ENGINEER: Stone & Webster 

REACTOR MANUFACTURER : West inghous e Milwaukee, Wisconsin 53201 

CONTAINMENT CONSTRUCTOR: Stone & Webster 

* 

Wisconsin E l e c t r i c  Power 
231 W. Michigan S t r e e t  

DATE: January 1975 TURBINE MANUFACTURER: Allis-ChalmersCOmILED BY: Fred Heddleson 

ESTIMATED STARTUP DATE: --- NUCLEAR SAFETY INFORMATION CENTER 

B .  SITE DATA Madison Gas & E l e c t r i c  
* 

S i t e  Desc r ip t ion :  P l a n t  s i t e  i s  1 . 3  m i l e s  S. of Lake Noshkonong which 
averages about 5 f t  of depth covering 10,500 acres. Seve ra l  towns are 
w i t h i n  10 m i l e s  of t h e  p l a n t ,  namely; Fo r t  Atkinson NNE 5 m i  (pop 
9,164),  Whitewater 7 m i  ESE (pop 12,038) ,  Milton 6 m i  SSW (pop 3,699),  
Edgerton 1 0  m i  WSW (pop 4 ,118) .  State  hwy 26 borders  t h e  s i t e  and 
c r o s s e s  I90 12 m i l e s  S of t h e  s i t e .  The Chicago & NW RR runs p a r a l l e l  
a long hwy 26. An elementary school  w i th  25 p u p i l s  i s  0.6 m i l e s  WNW. 
There are  no o the r  schools  i n  a 5 m i l e  r a d i u s .  
i n  F o r t  Atkinson. Numerous d a i r y  he rds  are found i n  t h e  5 m i l e  
r ad ius .  Two roads t h a t  now c r o s s  t h e  s i t e  w i l l  be  c losed.  They are  
Grogan Road and Vickerman Road. 

Nearest h o s p i t a l  i s  

Nearby Body of Water: Normal Level 776' (MSL) 
Lake Koshkonong Max Prob Flood Level 830' (MSL) 

S ize  of  S i t e  1410 Acres S i t e  Grade Elevat ion 850'  (MSL) 

Topography of S i t e :  Ro l l ing  

of Surrounding Area (5 m i  r a d ) :  Ro l l ing  

T o t a l  Permanent Population: In  2 m i  r a d i u s  757 ; 10 m i  45,400 

Date of Data: 1970 In  5 m i  r a d i u s  4774 ; 50 m i  2,173,500 

Nearest C i t y  of 50,000 Population: Madison, Wisconsin 
D i s t .  from S i t e  31 Miles, Di rec t ion  NNW , Populat ion 173,258 

Land Use i n  5-Mile Radius: About 75% a g r i c u l t u r a l  

Meteorology: P r e v a i l i n g  wind d i r e c t i o n  S Avg. speed 11 mph 
S t a b i l i t y  Data - Very low a i r  p o l l u t i o n  p o t e n t i a l  NW win te r  

3 e t e o r o l o g i c a l  Measurements - Began c o l l e c t i o n  of da t a  i n  Ju ly  -73, 
w i th  tower about 200' high.  
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Madison, W i s .  31  m i  290,272 150 - 400 f t  125 

0.12 

o s o b  AP = 3 psi/ 3 sec  

Safe Shutdown Earthquake 
Acce le ra t ion ,  g 
Operating Basis Earthquake 
Acce le ra t ion ,  p 
Earthquake V e r t i c a l  Shock, 
% of Hor i zon ta l  66 

C .  CONTAIEMENT AND STRUCTURES 

Design h res su re ,  F ree  Volume, 
p s i g  45 cu f t  2.36 x l o 6  
Calculated Max I n t e r -  Max Leak Rate at  Design 

TYPe Of CoGStruction: S t ee l - l i ned ,  r e in fo rced  conc re t e  s t r u c t u r e  with 
v e r t i c a l  c y l i n d r i c a l  w a l l  and a hemispherical  dome a l l  supported on a 
conc re t e  base m a t .  Cy l ind r i ca l  w a l l s  are 4'-6'' t h i c k  wi th  2'-6" t h i c k  
dome. Base m a t  i s  10 '  t h i c k .  The s tee l  l i n e r  i s  318" t h i c k  on the  
s i d e  w a l l s  and 112'' t h i c k  on dome. I n s i d e  diameter i s  135 f t .  Con- 
tainment s t r u c t u r e  w a s  designed t o  maintain a s l i g h t  p o s i t i v e  p re s su r  
during ope ra t ion  providing a means f o r  p e r i o d i c  monitoring of leakage 

Tornado 300 mph r o t .  + 60 
t r a n s .  

n a l  P res su re ,  p s i g  39.3 . Pressu re ,  %/day 0.2 

Page 2 ,  PWR 
r 

'B. SITE DATA (Continued) REACTOR: KOSHKONONG 

Exclusion Distance , 

90 

105 

Design Basis: Designed t o  con ta in  the  release of r a d i o a c t i v e  f l u i d s  
and f i s s i o n  products  r e s u l t i n g  from pos tu l a t ed  acc iden t s  i n  contain- 
ment. 
o the r  engineered safeguards t o  m i t i g a t e  acc iden t s .  

The containment s t r u c t u r e  i s  designed i n  conjunct ion wi th  

Vacuum R e l i e f  Capab i l i t y :  No r e fe rence  found t o  vacuum r e l i e f  va lves .  

Post-Construction Test ing:  S t r u c t u r a l  acceptance test  i s  run i n  accor- 
dance wi th  AEC Regulatory Guide 1.18. 
t o  1.15 times design p res su re  and measurements made of deformation, 
c r acks ,  e t c .  Leakage ra te  tes t  w i l l  be  conducted t o  v e r i f y  leakage 
rates. Pe r iod ic  leakage ra te  tests w i l l  be  run a f te r  s t a r t u p .  

' ene t r a t ions :  Sketches i n  t h e  PSAR i n d i c a t e  t h e  pene t r a t ions  t o  be 

P res su re  i s  r a i s e d  i n  4 s t e p s  

s i n g l e  b a r r i e r  type without  leakage tes t -connect ions.  

Jeld Chmne l s :  A l l  l i n e r  p l a t e  seams a r e  covered wi th  channels t h a t  
are welded t o  t h e  l i n e r  p l a t e .  
seams can be  t e s t e d  f o r  leakage. 

The channels  are  s e c t i o n a l i z e d  so 
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Containment Spray System: Consis ts  of 2 independent spray t r a i n s ,  each 
c o n s i s t i n g  of one spray pump, 2 spray headers ,  spray nozzles ,  e t c .  
Pumps t a k e  s u c t i o n  from t h e  r e f u e l i n g  water s t o r a g e  tank. Sodium hydro- 
x ide  i s  added t o  t h e  borated water t o  remove iod ine .  When w a t e r  i n  t h e  
s t o r a g e  t ank  i s  exhausted, s u c t i o n  is  taken t h r u  t h e  containment sump. 
Pump capac i ty  i s  4000 gpm each. RHR h e a t  exchangers cool  sump water. 

Containment Cooling: There are  4 f an -co i l  u n i t s  w i th  a d j u s t a b l e  f a n  
blades,each wi th  50% cool ing capac i ty .  
o r  swi t ch  over t o  emergency ope ra t ion  on i n j e c t i o n  s i g n a l .  Normal 
capac i ty  i s  5.4  x l o 6  Btu/hr and 208 x l o 6  f o r  emergency condi t ions.  

Containment A i r  F i l t r a t i o n :  
i n g  of f a n s  and f i l t e r  banks con ta in ing  p r e f i l t e r s ,  a carbon absorber ,  
and 2 HEPA f i l t e r s .  Each system i s  r a t e d  f o r  10,000 cu f t  min c i r c u l a -  
t i o n .  

Combustible G a s  Control :  Used t o  maintain hydrogen concen t r a t ion  below 
4 volume pe rcen t  by use  of hydrogen recombiner and a l s o  by a purge 
system. S t a r t u p  would be s e v e r a l  days a f t e r  a LOCA. 

Containment F l o o d a b i l i t y :  Found no r e fe rence .  

Un i t s  coo l  f o r  normal ope ra t ion  

There are  two 50% capac i ty  systems cons i s t -  

C .  CONTAINPENT & STRUCTURES (Contd.) REACTOR: KOSHKONONG 

Stronv Motion Accelerometer: Two u n i t s  w i l l  be  i n s t a l l e d  - one on base 
m a t  and one on ope ra t ing  f l o o r .  A t h i r d  u n i t  w i l l  be placed i n  t h e  
a u x i l i a r y  bu i ld ing .  Peak r eco rd ina  u n i t s  w i l l  be i n s t a l l e d  a l s o .  

Turbine Or i en ta t ion :  
so i t  i s  u n l i k e l y  t h a t  e j e c t e d  t u r b i n e  b l ades  coudd s t r i k e  containment.  

Turbine and r e a c t o r  are  on t h e  same c e n t e r l i n e ,  

~~ ~~ ~ ~ 

D .  REACTOR COOLANT 

Reactor Vessel F a i l u r e :  
f a b r i c a t i o n ,  i n spec t ion ,  and ope ra t ion  t o  prevent  f a i l u r e .  

A l l  p o s s i b l e  s t e p s  w i l l  b e  taken i n  design,  

Reactor Vessel D e s i g n :  Material SA 533 G r  A, B,  o r  C ,  Class 1 or  2 

S h e l l  ID,in.  157 S h e l l  Thickness 7 718 i n .  
Overa l l  Height ,  f t / i n .  42'-7" Cladding Thickness,  in. 118  

Reactor-Coolant Leak-Detection System: Detect ion methods are by Gas 
and P a r t i c u l a t e  Radiat ion monitors,  amounts of make-up w a t e r  t o  coolant 
system, containment sump l e v e l ,  fan-cooler h e a t  l oads ,  and containment 
p r e s s . ,  temp., and humidity.  Max a l lowab le  leakage ( t o t a l )  w i l l  be 
10 gpm. 

Failed-Fuel-Detection System: 
t h e  g ross  r a d i o a c t i v i t y  monitor on t h e  letdown l i n e .  

F i s s ion  products  w i l l  be  de t ec t ed  by 

b 
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Page I ,  P\ 

E .  REACTOR CHARACTERISTICS REACTOR: KOSHKONONG 

E l .  THEXUL-HYDRAULIC E2. NUCLEAR 

Thermal Output, HZO/U,  
M W t  2775 Cold 
Electr ical  Output, Avg 1st-Cycle 
We (ne t )  960 Burnup, MWD/MTU 
To ta l  H e a t  Output,  l iaximum Burnup, 

2958 
To ta l  Heat Output,  Region-1 

9,471 l o 6  Enrichment, % 
System Pres su re ,  Region-2 
p s i a  2250 Enrichment , % 
DNBR. Region-3 

Safety Design, MWt MwD/m 

Btu/hr - 
- 

Nominal 201 Enrichment, % 
Total  Flowrate,  k,ff ,  Cold, No 
l b / h r  107.5 x l o 6  Power, Clean 

Heat Trans,  l b / h r  I o 2 e 7  lo6 Power, X e  and Sm 
Eff Flow Area f o r  To ta l  Rod 
Heat Trans,  f t 2  41.5 Worth, % Ap 
Avg Vel Along Shutdown Boron , No 

Eff Flowrate f o r  k e f f ,  Hot, Full 

Rods-Clean-Cold, ppc I I Fuel  Rods, f t / s e c  I I 5 e 6  

Heat Generated Ishutdown Boron, No 
i n  Fuel ,  % 97.4 Rods-Clean-Hot, ppm 

Boron Worth, Hot, Hot Channel 
Fac to r s ,  Fq 2.50 2 pcm/ppm 
Nominal Core Boron Worth, Cold 

Loops I Rods 
IFuel Rod Cladding 

I l b s .  

2.42 

11,000 

50,000 

2.10 

2.60 

3.10 

1.185 

1.109 

10.68 

1455 

1430 

-8 

-16 

0 t o  -40 

-0.004 t o  + 0.3 

-250 

-1.8 

1.77 min. 

B o r o s i l i c a t e  
glass 

1344 

120 

15 7 

8.426 X 8.426 

41,448 

Zircaloy - 4 

181,205 
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E'. SAF'ETY I N J E C T I O N  SYSTEMS REACTOR: KOSHKONONG 

Core Flooding System: There are  3 accumulator t anks ,  one each connected 
t o  each co ld  l e g  of t h e  r eac to r .  Each tank con ta ins  7000 g a l  of 
borated water he ld  a t  600 p s i g  by p res su r i zed  n i t r o g e n  gas.  Contents 
are  forced i n t o  t h e  r e a c t o r  vessel when r e a c t o r  system p res su re  drops 
below 600 ps ig .  

- ~~ ~~ ~ 

High-pressure I n j e c t i o n  System: I n j e c t i o n  a f t e r  a l i n e  break,  a t  high 
p res su re  i s  handled by one o r  more of t h e  3 charging pumps which t ake  
s u c t i o n  from t h e  r e f u e l i n g  water s t o r a g e  tank.  I n j e c t i o n  i s  made th ru  
t h e  boron i n j e c t i o n  tank and then i n t o  t h e  3 co ld  l e g s .  
r a t e d  450 gpm t o t a l .  
w i th  capac i ty  t o  handle  s m a l l  l i n e  breaks o r  leaks. 

Pumps are  
Pumps s t a r t  au tomat i ca l ly  on t h e  i n j e c t i o n  s igna l  

Low-Pressure I n j e c t i o n  System: There a re  2 low p res su re  pumps which arc 
p a r t  of t h e  Decay Heat Removal System. They are r a t e d  about 3500 gpm 
each and t ake  s u c t i o n  from t h e  r e f u e l i n g  water s t o r a g e  t ank  u n t i l  i t  i s  
dep le t ed ,  then from t h e  containment sump i n  the  r e c i r c u l a t i o n  phase 
using t h e  RHRS h e a t  exchangers t o  cool  t h e  water. Both high p res su re  
and low p r e s s u r e  pumps run a t  t h e  same t i m e .  

G .  MISCELLANEOUS 

Decay Heat Removal System: This system o p e r a t e s  t o  coo l  t h e  r e a c t o r  
water and co re  du r ing  t h e  second phase of p l a n t  shutdown and t o  main- 
t a i n  r e a c t o r  i n  shutdown cond i t ion .  Also, t h e  system t r a n s f e r s  r e f u e l -  
i ng  water between t h e  r e f u e l i n g  w a t e r  s t o r a g e  tank and the  r e f u e l i n g  
c a v i t y .  The system pumps func t ion  as t h e  low p res su re  i n j e c t i o n  pumps 
descr ibed above. An important  p a r t  of t h e  system is hea t  exchangers 
which t r a n s f e r  hea t  t o  t h e  component cool ing w a t e r  system. 

Radwaste System: Liquid waste system c o l l e c t s ,  c l a s s i f i e s ,  and pro- 
cesses l i q u i d s  e i t h e r  f o r  r e c y c l e  o r  d i scha rge  o f f s i t e  using f i l t r a -  
t i o n ,  evaporat ion and demine ra l i za t ion .  Gaseous wastes, c o n s i s t i n g  of 
streams con ta in ing  va r ious  l e v e l s  of r a d i o a c t i v i t y ,  are c o l l e c t e d  and 
t r e a t e d  b e f o r e  release using continuous d e g a s i f i c a t i o n  and p u r i f i c a t i o r  
of t h e  r e a c t o r  coolant  letdown. Degas i f i ca t ion  and p u r i f i c a t i o n  pro- 
duces a hydrogen gas  stream, which i s  passed through cha rcoa l  decay 
beds t o  p rov ide  holdup t i m e  f o r  decay of nob le  gases .  Sol id  wastes arc 
c o l l e c t e d ,  s t o r e d ,  packaged and shipped o f f s i t e  f o r  d i s p o s a l .  

P l a n t  Vent: PSAR does n o t  p rope r ly  desc r ibe .  
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G .  MISCELLANEOUS (Continued) REACTOR: KOSHKONONG 

Emergency Power: Two diesel-generator  sets f u r n i s h  emergency power fo r  
each r e a c t o r  u n i t .  Uni ts  are completely independent from each o the r  
and are r a t e d  4100 kW each. 
capac i ty  f o r  one r e a c t o r  u n i t .  Each has  a 550 g a l  day tank and an 
underground s t o r a g e  t ank  wi th  7 days supply.  

Emergency Plans:  W i l l  be developed f o r  i n c i d e n t s  which could a f f e c t  
h e a l t h  and s a f e t y  of t he  pub l i c  and p l a n t  personnel .  
ranging i n  s e v e r i t y  from minor s p i l l s  w i t h i n  p l a n t  confines  t o  inc iden t  
r e q u i r i n g  a s s i s t a n c e  of o f f s i t e  agencies .  
evacuat ion of persons i n  p o r t i o n s  of low populat ion zone. 
be  i n  accordance wi th  S t a t e  of Wisconsin Rad io log ica l  Response Plan. 
Planning w i l l  be based on t h a t  developed f o r  t h e  Point  Beach Nuclear 
P lan t .  

Environmental Monitoring: Basel ine s t u d i e s  were s t a r t e d  i n  May 1973 
designed t o  i d e n t i f y  t h e  e x i s t i n g  ecosystem s o  e f f e c t s  of cons t ruc t ion  
and ope ra t ion  could be known. The s tudy covers a d u l t  and j u v e n i l e  
f i s h e s ,  f i s h  eggs,  benthos,  zooplanton, phytoplankton, periphyton and 
a q u a t i c  macrophytes p lus  f l o r a l  and f auna l  communities nea r  t h e  p l a n t .  
S o i l s ,  ground w a t e r  and meteorological  s t u d i e s  a re  a l s o  underway. A 
r a d i o l o g i c a l  program i s  underway t o  determine e x i s t i n g  backgrounds s o  
l a t e r  measurements w i l l  i n d i c a t e  e f f e c t s  of p l a n t  operat ion.  

H. CIRCULATING WATER SYSTEM 

One d i e s e l  u n i t  has  100% of  r equ i r ed  

These i n c i d e n t s  

P rov i s ions  w i l l  be  made f o r  
Plans w i l l  

Type of System: Closed system wi th  one hyperbol ic  cool ing tower f o r  

Water Taken From: 

each r e a c t o r .  

Lake Koshkonong and Rock River.  

I n t a k e  S t ruc tu re :  Located on t h e  l a k e  sho re ,  a r e in fo rced  s t r u c t u r e  
wi th  t r a v e l i n g  sc reen ,  t r a s h  r acks ,  etc. There are 3 pump bays. Water 
i s  pumped 9000 f t  t o  t h e  p l a n t  where i t  is t r e a t e d .  V e l o c i t i e s  t h r u  
t r a s h  r acks  and t r a v e l i n g  sc reens  i s  less than 0.5 f p s .  

Water Body Temperatures: Winter minimum 3 2 ° F ;  Summer maximum C F  

River Flow 1.3 (cf s )  minimum; 850 ( c f s )  average 

Se rv ice  Water Q u a n t i t y  20,000 gpmlreactor 

Flow Thru Condenser 450,000 (gpm)/reactor Temp. R i s e  30 O F  

Heat Dis s ipa t ed  t o  Environment --- (B tu /h r ) / r eac to r  

Heat Removal Capacity of Condenser 6685 X l o 6  (Btu/hr) / r e a c t o r  

29,000 gpm make up. 

Rock River 

Discharge S t ruc tu re :  Blowdown i s  discharged i n t o  t h e  S end of t h e  l a k e  
near  t h e  o u t l e t .  Dis tance from p l a n t  t o  d i scha rge  i s  23,000 f t .  An 
underwater round d i f f u s e r  i s  used, 4 f t  i n  diameter X 2 f t  high. 
down p ipe  i s  27 i n .  A 

Blow- 

Cooling Tower(s):  
3lowdown 9000 t o  gpm/reactor 

Desc r ip t ion  6 Number - One n a t u r a l  d r a f t  tower f o r  

Evaporatfve each r act  fogs r 17,400 gpmlreactor 
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