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FOREWORD 

The Nuclear  S a f e t y  Informat ion  C e n t e r ,  e s t a b l i s h e d  i n  March 1963 
a t  t h e  Oak Ridge N a t i o n a l  Laboratory under  t h e  suonsorsh ip  of t h e  U . S .  
Atomic Energy Commission, i s  a f o c a l  Doint  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 d i s s e m i n a t i o n  of n u c l e a r  s a f e t y  informat ion .  A system 
of keywords i s  used t o  index  t h e  i n f o r m a t i o n  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 ,  i n s t a l l a t i o n ,  a b s t r a c t ,  and keywords f o r  each docu- 
ment reviewed are recorded  a t  t h e  c e n t r a l  comnuter f a c i l i t y  i n  Oak 
Ridge. The r e f e r e n c e s  a r e  c a t a l o g e d  accord ing  t o  t h e  fo l lowing  cate- 
g o r i e s  : 

1. 

2 .  

3. 

4 .  
5.  

6 .  

7 .  
8. 

9 .  

10 .  

11. 

12. 

13. 

14. 

15. 

16.  

1 7 .  

18. 

19 .  

20. 

21. 

General  S a f e t y  Cr i te r ia  

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

TransDor ta t ion  and Handling of Radioac t ive  M a t e r i a l s  

Aerosnace S a f e t y  

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

Reac tor  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 ,  T r a n s p o r t ,  and Removal 

Sources  of Energy Release Under Accident  Condi t ions  

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

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

Containment of  Nuclear  F a c i l i t i e s  

P l a n t  S a f e t y  F e a t u r e s  - Reactor  

P l a n t  S a f e t y  F e a t u r e s  - Nonreactor  

Radionucl ide  R e l e a s e  and Movement i n  t h e  Environment 

Environmental  Surveys,  Moni tor ing ,  and R a d i a t i o n  Exposure 
of Man 

M e t e o r o l o g i c a l  C o n s i d e r a t i o n s  

O p e r a t i o n a l  S a f e t y  and ExDerience 

S a f e t y  Analys is  and Design ReDorts 

R a d i a t i o n  Dose t o  Man from R a d i o a c t i v i t y  Release t o  t h e  

E f f e c t s  of Thermal X o d i f i c a t i o n s  on E c o l o g i c a l  Systems 

E f f e c t s  o f  Radionucl ides  and I o n i z i n g  R a d i a t i o n  on 

Environment 

E c o l o g i c a l  Systems 

Computer programs have been develoDed which e n a b l e  N S I C  t o  
(1) o n e r a t e  a r o u t i n e  Drogram of S e l e c t i v e  Disseminat ion  of Informat ion  
(SDI) t o  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 .  
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(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) d i s -  
t r i b u t e  scope and p r o g r e s s  i n f o r m a t i o n  on R&D c o n t r a c t s  from t h e  Pro- 
gram and P r o j e c t  Informat ion  F i l e  (PPIF).  

Services of  t h e  N S I C  are a v a i l a b l e  t o  government a g e n c i e s ,  r e s e a r c h  
and e d u c a t i o n a l  i n s t i t u t i o n s ,  and t h e  n u c l e a r  i n d u s t r y  on a p a r t i a l  c o s t  
recovery  b a s i s  des igned  t o  r e g a i n  a p o r t i o n  of t h e  expense a s s o c i a t e d  
w i t h  d i s s e m i n a t i n g  t h e  i n f o r m a t i o n  t o  t h e  u s e r .  A minimal i n q u i r y  re- 
sponse  i s  a v a i l a b l e  f r e e .  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 
numbers) may b e  purchased from t h e  N a t i o n a l  Technica l  I n f o r m a t i o n  Ser -  
v i c e  (see i n s i d e  f r o n t  cover )  whi le  documents indexed by N S I C  may b e  
examined a t  t h e  Center  by q u a l i f i e d  p e r s o n n e l .  I n q u i r i e s  concerning 
t h e  c a p a b i l i t i e s  and o p e r a t i o n  of  t h e  Center  may b e  addressed  t o :  

J.  R. Buchanan, A s s i s t a n t  D i r e c t o r  
(Phone 615-483-8611, E x t .  3-7253) 
Nuclear  S a f e t y  Informat ion  Center  
Oak Ridge N a t i o n a l  Labora tory  
P o s t  O f f i c e  Box Y 
Oak Ridge,  Tennessee 37830 
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DESIGN DATA AND SAFETY FEATURES OF 
COMMERCIAL NUCLEAR POWER PLANTS 

V O l .  I1 

Docket No. 50-296 Through 50-395 

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  f o r t y - s e v e n  commercial n u c l e a r  Dower p l a n t s  i n  
t h e  United States .  S i x  Dages of d a t a  are p r e s e n t e d  f o r  each 
p l a n t  c o n s i s t i n g  of Thermal-Hydraulic and Nuclear  F a c t o r s ,  Con- 
ta inment  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 Data,  and Misce l laneous  F a c t o r s .  A 
s m a l l  a e r i a l  p e r s p e c t i v e  i s  a l s o  p r e s e n t e d  f o r  each p l a n t  s i t e .  
P l a n t s  covered i n  t h i s  volume are Browns F e r r y ,  Docket Number 
50-296, and a l l  subsequent  p l a n t s  f i n i s h i n g  w i t h  V i r g i l  C .  Summer, 
Docket Number 50-395. 

INTRODUCTION 

The d a t a  summaries f o r  t h i s  r e p o r t  w e r e  t a k e n  from t h e  P r e l i m i n a r y  

S a f e t y  Analys is  Repor ts  (PSAR) and F i n a l  S a f e t y  Analys is  Reports  (FSAR) 

g e n e r a t e d  f o r  t h e  U.S .  Atomic Energy 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  wish ing  t o  b u i l d  and oDerate  n u c l e a r  Dower Dlants .  These re- 

p o r t s  c o n s i s t  of 800 t o  2000 Dages of i n f o r m a t i o n  which d e s c r i b e  t h e  re- 

a c t o r ,  t h e  r e a c t o r  s i t e ,  t h e  Dower 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  aspects of importance i n  t h e  s a f e t y  assessment  of r e a c t o r  d e s i g n ,  

c o n s t r u c t i o n .  and oDera t ion .  Unless a person  i s  f a m i l i a r  w i t h  t h e  orga- 

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  i n f o r m a t i o n  t h e r e i n  can b e  very  

t i m e  consuming. Even when t h e  o r g a n i z a t i o n  i s  unders tood ,  i t  can s t i l l  

be 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  re- 

p o r t s .  T h e r e f o r e ,  t h i s  compi la t ion  of summary d a t a  should  b e  u s e f u l .  

The U.S.  Atomic Energy Commission h a s  i s s u e d  a guide  f o r  organiza-  

t i o n  of mater ia l ,  and t h i s  guide i s  g e n e r a l l y  fo l lowed now f o r  a l l  PSAR's  

and FSAR's. The sugges ted  o r g a n i z a t i o n  i s  as f o l l o w s :  

I .  I n t r o d u c t i o n  

11. S i t e  

111. I?eactor 

I V .  Reac tor  Coolant System 
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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  . 
I n  1967, t h e  

Containment System 

Engineered S a f e t y  F e a t u r e s  

I n s t r u m e n t a t i o n  and C o n t r o l  

E lec t r ica l  Systems 

A u x i l i a r y  and Emergency Systems 

S t e a m  and Power Conversion System 

Radioac t ive  Wastes and R a d i a t i o n  P r o t e c t i o n  

Conduct of Opera t ion  

I n i t i a l  Tes ts  and Opera t ion  

S a f e t y  Analyses 

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

Append i c e s 

Advisory Committee on Reac tor  S a f e t y  (ACRS) r e q u e s t e d  

t h a t  t h e  Nuclear  S a f e t y  Informat ion  Center  compile d e s i g n  d a t a  on l i g h t -  

water power r e a c t o r s  i n  a c o n c i s e  t a b u l a r  format f o r  u s e  by t h e i r  Commit- 

tee. S i n c e  t h a t  t i m e ,  t a b l e s  have been prepared  f o r  each Dower 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, s e v e r a l  USAEC 

Headquar te rs  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 con- 

t a i n  about  150 of t h e  most impor tan t  r e a c t o r  f a c t s ,  have proven 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 e c e i v e d  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 .  

Consequent ly ,  a d e c i s i o n  w a s  made t o  i s s u e  t h e  summaries i n  r e p o r t  form 

so t h a t  they  would become more wide ly  a v a i l a b l e .  This  p u b l i c a t i o n  i s  de- 

s i g n a t e d  as Volume I1 because  i t  covers  commercial power r e a c t o r s  w i t h  

docket  numbers l a r g e r  t h a n  and i n c l u d i n g  50-296 (Browns Fer ry  No. 3 ) .  

Volume I ,  which w i l l  b e  p u b l i s h e d  l a t e r ,  w i l l  cover  power r e a c t o r s  up t o  

and i n c l u d i n g  docket  number 50-295. 

been compiled i n  an o b s o l e t e  format t h a t  i s  b e i n g  conver ted  t o  t h e  format 

p r e s e n t l y  b e i n g  used. I n  a d d i t i o n ,  d a t a  f o r  t h e  o l d e r  r e a c t o r s  a r e  now 

b e i n g  taken  from t h e  FSARs r a t h e r  than  t h e  PSARs used e a r l i e r  s i n c e  i n  

most cases t h e  FSARs are now a v a i l a b l e .  I n  t h e  index  by s e q u e n t i a l  

docket  number, some numbers are m i s s i n g .  The miss ing  docket  numbers are 

f o r  e x p e r i m e n t a l  r e a c t o r s  a n d / o r  f o r  t h o s e  n o t  producing commercial 

power. 

Data f o r  t h e  e a r l i e r  r e a c t o r s  had 
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O r p a n i z a t i o n  of I n f o r m a t i o n  

Reac tor  summaries appear  s e q u e n t i a l l y  a c c o r d i n g  t o  docket  number. 

Some g e n e r a l  i n f o r m a t i o n  such as name, s i z e ,  l o c a t i o n ,  u t i l i t y ,  e tc .  i s  

l i s t e d  a t  t h e  ton  of t h e  f i r s t  Dage, fo l lowed by i n f o r m a t i o n  organized  

as 

A.  

B. 

C.  

D. 

E. 

F. 

G .  

f o l l o w s  : 

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  d e s i g n  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 c o o l a n t  

systems.  

Nuclear  Data - T a b u l a t i o n s  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  c o r e .  

Safe ty-Rela ted  Design Criteria - L i s t i n g  of d a t a  on e x c l u s i o n  d i s -  

t a n c e ,  p o p u l a t i o n s ,  d e s i g n  wind speed ,  s e i s m i c  d e s i g n ,  e t c .  

Engineered S a f e t y  F e a t u r e s  - Data on containment  d e s i g n  v a l u e s ,  con- 

ta inment  system d e s c r i p t i o n s ,  emergency c o r e  c o o l i n g  systems.  

Other  Safe ty-Rela ted  F e a t u r e s  - D e s c r i p t i o n s  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  t e r m  emergency c o o l i n g ,  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, e t c .  

Misce l laneous  - Other  impor tan t  i n f o r m a t i o n  such as s i t e  f e a t u r e s ,  

emergency p l a n s ,  envi ronmenta l  m o n i t o r i n g ,  radwas te  t r e a t m e n t ,  was te  

h e a t  system, e t c .  

C i r c u l a t i n g  Water System and S i t e  F e a t u r e s  - Informat ion  on s i t e  

topography, p o p u l a t i o n ,  e l e v a t i o n s ,  c o o l i n g  w a t e r  s o u r c e ,  c i r c u l a -  

t i o n  r a t e ,  c o o l i n g  towers ,  e t c .  

P a r a m e t e r s  are r e l a t e d  t o  r a t e d  Power o u t n u t  f o r  a s i n g l e  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 ,  i n  a case where t h e  r e a c t o r  r e n 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  v a l u e s  g iven  

w i l l  b e  f o r  one u n i t .  The l as t  s h e e t  of i n f o r m a t i o n ,  G .  CIRCULATING 

WATER SYSTEM AND S I T E  FEATURES, w a s  r e c e n t l y  added as suoplementary d a t a .  

However, s i n c e  t h e  i n f o r m a t i o n  appeared t o  b e  q u i t e  u s e f u l ,  i t  has  been 

compiled and i s  i n c l u d e d  f o r  each r e a c t o r .  The s k e t c h  a t  t h e  bottom of 

t h i s  sheet i s  an aer ia l  perspective w i t h  n o t e s  d e s c r i b i n g  t h e  r e a c t o r  

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 on i t  are e x p l a i n e d  i n  

F i g .  1. I n  most cases, 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  h a s  been i n c r e a s e d  o v e r  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 .  
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LEGEND - Parameters  are r e l a t e d  t o  each s i n g l e  u n i t  u n l e s s  o t h e r w i s e  n o t e d .  -___ 
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Accuracy of Data 

A l l  i n f o r m a t i o n  P r e s e n t e d  i n  t h i s  p u b l i c a t i o n  have been taken from 

t h e  P r e l i m i n a r y  o r  F i n a l  S a f e t y  Analys is  R e p o r t s ,  t h e  a D p l i c a n t ’ s  Envi- 

ronmental  Repor t ,  o r  t h e  AEC Environmental  Impact S ta tement .  I n  some 

cases, a d a t a  v a l u e  may b e  p r e s e n t e d  which h a s  changed o r  i s  i n v a l i d  f o r  

some o t h e r  reason .  There are some v a l u e s  taken  from t h e  PSAR t h a t  have 

changed b u t  t h e  FSAR i s  n o t  y e t  a v a i l a b l e  f o r  t h e  r e v i s e d  v a l u e .  

I f  v a l u e s  are found which are n o t  c o r r e c t ,  N S I C  would l i k e  t o  b e  

informed. 
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GLOSSARY OF TERNS 

The f o l l o w i n g  t e r m s  and a b b r e v i a t i o n s  are used i n  t h e  d a t a  summaries 
i n  t h i s  r e p o r t .  T h i s  g l o s s a r y  i s  provided  t o  assist t h e  u s e r  i n  under- 
s t a n d i n g  t h e  c o n t e x t  i n  which t h e  t e r m s  are a p p l i e d  and t o  i d e n t i f y  t h e  
a b b r e v i a t i o n s .  

A-E - Archi tec t -Engineer  f o r  t h e  p l a n t .  Sometimes t h e  f i r m  serves as con- 
s u l t a n t s  t o  t h e  u t i l i t y  who do t h e i r  own d e s i g n  and d r a f t i n g .  

Accumulator Tanks - T a n k s  t h a t  c o n t a i n  b o r a t e d  water under p r e s s u r e  (usu- 
a l l y  about  600 p s i g )  f o r  i n j e c t i o n  i n t o  t h e  pr imary system i n  t h e  e v e n t  of 
a l o s s  of  c o o l i n g  a c c i d e n t .  When c o o l a n t  sys tem p r e s s u r e  drops t o  tank  
p r e s s u r e ,  check v a l v e s  open a l l o w i n g  water f low t h a t  w i l l  f l o o d  t h e  c o r e .  

Active Heat T r a n s f e r  Surf Area - The s u r f a c e  area of a l l  f u e l  r o d s ,  m e a -  
s u r e d  on t h e  active f u e l - p o r t i o n  of t h e  r o d s .  

Auto-Depressurizat ion System - The sys tem t h a t  u s e s  p r e s s u r e  r e l i e f  valves 
t o  v e n t  steam t o  purpose ly  lower r e a c t o r  p r e s s u r e  so o t h e r  c o r e  c o o l i n g  
s y s  t e m s  can o p e r a t e .  

Average Discharge  Exposure,  MWD/ton - A v e r a g e  burnup of f u e l  upon removal 
from service,  e x p r e s s e d  i n  megawatt days p e r  metric t o n  of f u e l .  

Avg Fi lm Coeff - An average  o v e r  t h e  act ive c o r e  of t h e  c o n v e c t i v e  f i l m  
h e a t - t r a n s f e r  c o e f f i c i e n t ,  h ,  d e f i n e d  from 

where Q i s  t h e  h e a t  removed p e r  u n i t  t i m e  from f u e l  s u r f a c e  area A,  and 
A t l m  i s  t h e  log-mean tempera ture  d i f f e r e n c e  between t h e  c o o l a n t  and t h e  
s u r f  ace. 

Avg Film D i f f  - The average  d i f f e r e n c e  between t h e  l o c a l  c o o l a n t  b u l k  
mean tempera ture  and t h e  l o c a l  f u e l  c l a d  s u r f a c e  tempera ture .  

Avg Power Dens i ty  - The power g e n e r a t e d  i n  t h e  act ive c o r e  d i v i d e d  by t h e  
c o r e  volume. 

Average Power Range Monitor (APRM) - S e l e c t e d  a m p l i f i e r s  from t h e  Loca l  
Power Range Moni tor ing  (LPRM) sys tem are averaged i n  t h e  APRM. 

BWR - B o i l i n g  water r e a c t o r .  - 

Burnable Poison  - Neutron a b s o r b i n g  materials of r e l a t i v e l y  h i g h  micro- 
s c o p i c  a b s o r p t i o n  c r o s s  s e c t i o n  which are conver ted  t o  low a b s o r p t i o n  
i s o t o p e s  by n e u t r o n  a b s o r p t i o n  and which are i n c o r p o r a t e d  i n t o  r e a c t o r s  
t o  compensate f o r  p a r t  o r  a l l  of t h e  r e a c t i v i t y  d e c r e a s e  t h a t  would 
o t h e r w i s e  r e s u l t  from f u e l  exposure.  
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Chemical Shim - Supplementary c o n t r o l  of t h e  c o r e  r e a c t i v i t y  by t h e  use of 
chemical po isons  (such as b o r i c  a c i d )  i n  t h e  c o o l a n t .  

Clean - The r e a c t o r  and/or  f u e l  e lements  are s a i d  t o  b e  c l e a n  i f  f u e l  ele- 
ments are n o n r a d i o a c t i v e  and uncontaminated by t h e  products  of n u c l e a r  re- 
a c t i o n .  

Closed-Loop Cool ing  - System where c o o l i n g  towers ,  c o o l i n g  ponds, e tc .  are 
used f o r  c o o l i n g  w i t h  a l l  h e a t  removed by t h e  towers ,  e t c .  Water i s  re- 
c i r c u l a t e d  i n  t h e  c l o s e d  loop .  

C i r c u l a t i n g  Water System - System which p r o v i d e s  c o o l i n g  w a t e r  t o  t h e  main 
condensers .  

Cold - A t  ambient temDerature .  

Containment Atmospheric Cont ro l  System - A sys tem used t o  i n j e c t  n i t r o g e n  
i n t o  containment  f o r  i n e r t i n g .  Other  a s p e c t s  of a tmospher ic  c o n t r o l  l i s t e d  
as a p p l i c a b l e .  

Containment C o n s t r u c t o r  - The c o n t r a c t i n g  f i r m  which erects o r  f a b r i c a t e s  
t h e  primary containment  s t r u c t u r e .  I n  most cases, t h e  a c t u a l  c o n t r a c t o r ' s  
name i s  n o t  a v a i l a b l e .  I n  t h e s e  cases, t h e  r e s p o n s i b l e  p a r t y  such as t h e  
u t i l i t y  o r  A-E w i l l  b e  given.  

Containment Cool ing S y s t e m  - Spray c o o l i n g  sys tem f o r  reducing  drywel l  
p r e s s u r e  f o l l o w i n g  loss of c o o l a n t .  

Containment I s o l a t i o n  System - A  system t h a t  p r o v i d e s  t h e  method f o r  s e a l 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  
valves, 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  pr imary containment  
w a l l .  I n  case 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  a u t o m a t i c a l l y .  

Cont ro l  Rod - A  d e v i c e  made of n e u t r o n  absorb ing  material capable  of b e i n g  
moved i n t o  o r  o u t  of  t h e  c o r e  t o  r e g u l a t e  power. 

C o n t r o l  Rod Drive Housing - T u b e  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  vessel  c l o s e  t o  t h e  cont ro l - rod-dr ive  hous ing  f o r  t h e  purpose of 
c a t c h i n g ,  s u p p o r t i n g ,  and/or  p r e v e n t i n g  e x c e s s  movement of t h e  c o n t r o l  r o d ,  
i n  case a hous ing  r u p t u r e s .  

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

C o n t r o l  Rod Worth Minimizer  - E l e c t r o n i c  computing d e v i c e  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  c o r e .  
v i d e d  which Drevent t h e  wi thdrawal  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 .  

I n t e r l o c k s  are pra-  
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Core Average Void Within Assembly - T h e  p e r c e n t  of v o i d s  i n  t h e  c o o l a n t  
w i t h i n  a f u e l  assembly. 

Core Reflooding System - H i g h  f low 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  lo s s  of c o o l a n t .  

Core Spray System - A water sys tem,  a c t i v a t e d  i n  t h e  e v e n t  of l o s s  of c o r e  
c o o l i n g ,  which s p r a y s  water on t h e  t o p  o f  t h e  c o r e  t o  remove r e a c t o r  c o r e  
decay h e a t .  

Cr i t ica l  Heat F lux  - 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 .  It i s  c h a r a c t e r i z e d  by an  a b r u p t  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 .  

C u r t a i n  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  e a r t h q u a k e  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  n e c e s s a r y  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  w i t h o u t  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 des igned  t o  remain f u n c t i o n a l .  

Design Cri ter ia  - A  l i s t  of requi rements  of t h e  U.S. Atomic Energy Cornis-  
s i o n  t h a t  govern r e a c t o r  d e s i g n .  

Docket No. - The number a s s i g n e d  by t h e  AEC D i v i s i o n  of Reac tor  L i c e n s i n g  
t o  a p a r t i c u l a r  r e a c t o r .  

Doppler C o e f f i c i e n t  - The r e a c t i v i t y  change due t o  Doppler broadening  of 
' j 8 U  resonance  a b s o r p t i o n  c r o s s  s e c t i o n  p e r  d e g r e e  F change i n  tempera ture .  

DNBR, Nominal - Depar ture  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  Westinghouse 
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  a f u e l  e lement .  

D r y w e l l  - Vessel e n c l o s i n g  t h e  r e a c t o r  pr imary sys tem and forming p a r t  of 
t h e  pr imary containment  sys tem of a BWR. 

Eff Flow Area f o r  Heat T r a n s f e r  - T h e  t o t a l  e f f e c t i v e  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  c o r e .  

Eff  F lowra te  f o r  Heat T r a n s f e r  - T h a t  p o r t i o n  of t h e  c o o l a n 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  active c o r e  f o r  c o o l i n g  t h e  f u e l  e lements .  

Emergency Power - Usual ly  s u p p l i e d  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  en- 
g i n e e r e d  s a f e t y  f e a t u r e s  and o t h e r  n e c e s s a r y  equipment.  

Engineered S a f e t y  F e a t u r e s  (ESF) - S p e c i a l  systems des igned  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  p r e v e n t  o r  m i t i g a t e  t h e  consequences of a n  
a c c i d e n t .  Engineered S a f e t y  F e a t u r e s  i n c l u d e  containment  vessels, c o n t a i n -  
ment s p r a y s ,  f i l t e r  s y s t e m s ,  emergency c o r e  c o o l i n g  sys tems,  and t h e  l i k e .  
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Environmental  Monitor ing - 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 ( a i r ,  water ,  s o i l ,  a q u a t i c  l i f e ,  t e r r e s t r i a l ,  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  o p e r a t i o n .  

Exclus ion  D i s t a n c e  - 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  e x c l u s i o n  f e n c e  boundary. 

Flow R e s t r i c t o r  - A  s t a t i c  device  p l a c e d  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  e v e n t  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  c o r e ,  reduced l o a d  on t h e  
containment sys tem,  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 s y s  t e m s  . 
- F u e l  Assembly - Assembly of f u e l  r o d s ,  s p a c e r s ,  and r e l a t e d  hardware.  

F u e l  Channel -  The l o n g  s q u a r e  t u b e  o r  box e n c l o s i n g  t h e  f u e l  assembly and 
p r o v i d i n g  a c o o l a n t  f low ? a t h  through t h e  assembly. 

F u e l  Element - See  F u e l  Assembly. 

F u e l  Rods - Assembly of f u e l  p e l l e t s ,  f u e l  c l a d d i n g ,  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  e n c l o s i n g  t h e  UO2 f u e l  pe l l e t s .  

F u l l  Power X e  and Sm - The e q u i l i b r i u m  c o n c e n t r a t i o n s  of t h e  Xenon and Sa- 
marium poisons  p r e s e n t  a t  f u l l  power. 

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  
Sy s t e m  . 
High P r e s s u r e  C o o l a n t - I n j e c t i o n  System - High p r e s s u r e  pumps, valves, pip-  
i n g ,  e t c . ,  used t o  p r o v i d e  emergency c o r e  c o o l i n g  i n  t h e  e v e n t  of f a i l u r e  
of a s m a l l  Drocess l i n e .  

___ Hot - A t  t empera tures  cor responding  t o  f u l l  power oDera t ion .  

Hydrogen Recombiner - Equipment t h a t  combines f r e e  oxygen and f r e e  hydrogen 
t o  produce w a t e r .  The purpose i s  t o  e l i m i n a t e  f r e e  hydrogen from t h e  gas- 
eous systems.  

I s o l a t i o n  Cooling S y s t e m  - High p r e s s u r e  system f o r  r e j e c t i o n  of c o r e  decay 
h e a t  when t h e  r e a c t o r  i s  i s o l a t e d  from t h e  main condenser .  

k e f f  - 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  c o r e .  

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

Local  Power Range Monitor (LPRP!) - In-core i o n  chambers f o r  moni tor ing  l o -  
cal  n e u t r o n  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 I n j e c t i o n  Sys- 
t e m .  
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Low-Pressure Coolant  I n j e c t i o n  System - A sys tem of  pumps, valves, p i p i n g ,  
e tc . ,  t h a t  pumps q u a n t i t i e s  of water i n t o  t h e  c o o l a n t  system t o  r e f l o o d  t h e  
core a f t e r  blowdown. 

Low P o p u l a t i o n  Zone D i s t a n c e  - The r a d i u s  t h a t  c i r c u m s c r i b e s  an  area imme- 
d i a t e l y  sur rounding  t h e  e x l c u s i o n  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  i s  a r e a s o n a b l e  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  b e  taken  i n  t h e i r  b e h a l f  i n  t h e  
e v e n t  o f  s e r i o u s  a c c i d e n t .  

MCHFR - See Minimum Cr i t i ca l  Heat Flux R a t i o .  

- MTU -Metr ic  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 p a s s e s  steam from t h e  r e a c t o r  o r  from steam 
g e n e r a t o r  t o  t h e  t u r b i n e .  

M a x  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 w a t e r  could r ise i n  case of t h e  most severe r a i n ,  w i t h  t h e  most severe 
winds,  w i t h  b u r s t i n g  dams, e t c .  

X e t r o p o l i s  - T h e  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  i s  c l a s s i f i e d  as a U.S.  c i t y  
w i t h  S tandard  X e t r o p o l i t a n  S t a t i s t i c a l  Areas as compiled from t h e  Bureau o f  
t h e  Census by t h e  World Almanac. 

Minimum C r i t i c a l  Heat Flux R a t i o  (MCHFR) - T h e  smallest  r a t i o  of  c r i t i c a l  
h e a t  f l u x  d i v i d e d  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  v o i d  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  c o r e  r e a c t i v i t y  p e r  u n i t  
change i n  moderator  p r e s s u r e .  

Moderator  Temperature C o e f f i c i e n t  - The change i n  c o r e  r e a c t i v i t y  level 
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  - T h e  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  v o i d  c o n t e n t .  

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

Normal Level -  Normal p o o l  e l e v a t i o n  i n  mean sea leve l  (MSL) measurement of 
t h e  body of c o o l i n g  water. 

Open-Cycle Cool ing  - The system t h a t  u s e s  water i n  t h e  c i r c u l a t i n g  system 
f o r  once-through c o o l i n g .  Water i s  t a k e n  from t h e  r i ve r ,  l a k e ,  o r  ocean 
and used t o  c o o l  t h e  condenser .  I t  i s  t h e n  d i s c h a r g e d  back t o  t h e  same 
body of water w i t h  t h e  added h e a t .  
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Opera t ing  Basis Earthquake - That e a r t h q u a k e  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  n e c e s s a r y  f o r  cont inued  
o p e r a t i o n  w i t h o u t  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 
des igned  t o  remain f u n c t i o n a l .  

PWR - P r e s s u r i z e d  water r e a c t o r .  

Peak Enthaluy on Rod Drop - M e l t i n ?  of U 0 2  o c c u r s  between 220 and 280 
cal/gm, and f u e l  rod  r u p t u r e  w i l l  o c c u r  about  400 cal/gm. 
cal/gm, 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  se t  as 
t h e  peak e n t h a l p y  v a l u e  a c c e p t a b l e  d u r i n g  a power e x c u r s i o n  t h a t  could  oc- 
cur  i n  a rod drou a c c i d e n t .  

- 

Thus t h e  280 

Peaking F a c t o r  - A t e r m  used w i t h  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 i v i d e d  by t h e  average  v a l u e ,  whether  i t  b e  a long  a f u e l  r o d  
o r  r a d i a l l y  i n  t h e  c o r e .  

P e n e t r a t i o n  - A p i p e  o r  sleeve 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  flow of f l u i d s ,  steam, o r  g a s e s ,  and s p e c i a l  s leeve-p lugs  f o r  
e l ec t r i ca l  d i s t r i b u t i o n .  

P e r c e n t  Enrichment - Atoms of uranium 235 p e r  100 atoms of a uranium mix- 
t u r e  of 235U and 238U. 
n u c l i d e  p e r  100 atoms of m e t a l  f u e l  mix ture .  

This  q u a n t i t y  may a l s o  mean atoms of f i s s i o n a b l e  

P l a n t  Opera t ing  Mode - Load-following o r  base- loaded p l a n t .  

Prim C t m t  - Primary Containment. 

Primary Containment (System) -Hous ing  f o r  t h e  r e a c t o r  Drimary system de- 
s i g n e d  t o  p r e v e n t  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 e v e n t  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  d r y w e l l ,  
t h e  p r e s s u r e  s u p p r e s s i o n  pool  c o n t a i n e d  i n  t h e  t o r u s  and t h e  v e n t  p i p e s .  
The u o o l  Drovides a h e a t  s i n k  f o r  r a p i d  r e d u c t i o n  of p r e s s u r e  fo l lowing  a 
loss of c o o l a n t  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  sys tem,  and t h e  s p r a y  system which c o o l s  
t h e  atmosphere and reduces  t h e  p r e s s u r e .  

P r o t e c t i v e  System - The i n s t r u m e n t a t i o n  system which handles  a l l  f u n c t i o n s  
of c o n t r o l  r e l a t i v e  t o  o p e r a t i o n  of e n g i n e e r e d  s a f e t y  f e a t u r e s  o r  o t h e r  
equiument o r  f u n c t i o n s  des igned  f o r  p r o t e c t i o n  of t h e  p l a n t .  

Radwaste - C o n t r a c t i o n  of t h e  words " r a d i o a c t i v e "  and " w a s t e " ,  used t o  
d e s c r i b e  w a s t e  s u b s t a n c e s  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  h a n d l i n g ,  t r e a t i n g ,  o r  s t o r i n g  s o l i d  o r  l i q -  
u i d  w a s t e s  which c o n t a i n  r a d i o a c t i v e  materials.  

Reac tor  - The n r e s s u r e  vessel ,  t h e  p r e s s u r e  vessel 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 r o c e s s  o c c u r s .  I n  power r e a c t o r s  
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 .  
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Reac tor  B u i l d i n g  - L e a k t i g h t  hous ing  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  
sys tems,  and t h e  pr imary containment  sys tem,  g e n e r a l l y  r e f e r r e d  t o  as sec- 
ondary containment .  

Reac tor  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  c o o l i n g  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 i n k .  I t  i s  a l s o  used 
i n  case of loss-of-f low from t h e  feedwater  system and d u r i n g  shutdown by 
pumping makeup water i n t o  t h e  r e a c t o r  v e s s e l .  

R e c i r c u l a t i o n  Flow C o n t r o l  - Provides  r e g u l a t i o n  of t h e  r e a c t o r  f o r c e d  
c o o l i n g  f l o w ,  which can b e  used f o r  power r e g u l a t i o n .  

Residual-Heat-Removal System (RHRS) - A sys tem of pumps, h e a t  exchangers ,  
valves, p i p i n g ,  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  c o r e ,  t h e  s u p p r e s s i o n  p o o l ,  o r  t h e  containment atmosphere.  

River Flow - T h e  average  flow p a s t  t h e  s i t e .  

Rod-Block Monitor - T h i s  subsystem h i n d e r s  c o n t r o l  rod wi thdrawal  e r r o r s  
t o  p r e v e n t  f u e l  damage. Two RBM moni tor ing  channels  are  provided .  Out- 
p u 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. Computer sys tem 
performs t h e  a v e r a g i n g  f u n c t i o n .  

Secondary Containment - Reactor  b u i l d i n g  which i s  des igned  t o  b e  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 d u r i n g  power o p e r a t i o n  o r  h o t  s tandby.  

Seismograph - A n  i n s t r u m e n t  used f o r  t h e  measurement of v i b r a t i o n ,  of par -  
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 .  

Service Water System - System which s u p p l i e s  p r o c e s s  water f o r  c o o l i n g  
purposes  throughout  t h e  p l a n t  f o r  o t h e r  t h a n  t h e  main condenser  c o o l i n g .  

"Shutdown" - A c o n d i t i o n  of t h e  r e a c t o r  i n  which t h e  c o r e  i s  s u b c r i t i c a l  
and power i s  n o t  b e i n g  g e n e r a t e d .  

Shutdown Boron, ppm - T h e  grams of b o r i c  a c i d  H 3 B 0 3  per m i l l i o n  grams of 
water  r e q u i r e d  t o  a c h i e v e  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  level .  Also 
may b e  g iven  as grams of  B p e r  m i l l i o n  grams of w a t e r .  

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  b e  added t o  a s u b c r i t i c a l  r e a c t o r  t o  a c h i e v e  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 c o o l i n g  water t h a t  i s  a v a i l a b l e  i n  
case of emergency. A supply  t h a t  i s  n o t  normally used f o r  t h e  c o r e  c o o l i n g  
f u n c t i o n .  T h i s  supply  i s  sometimes a v a i l a b l e  by a cross -connec t ion  between 
two o r  more c o o l i n g  systems.  
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Standby Gas Treatment  System - S p e c i a l  v e n t i l a t i o n  sys tem f o r  t h e  r e a c t o r  
b u i l d i n g .  The system is  used i f  r a d i o a c t i v e  materials are  p r e s e n t  i n  t h e  
r e a c t o r  b u i l d i n g .  
r o u t e d  t o  t h e  v e n t .  

A i r  from t h e  r e a c t o r  b u i l d i n g  i s  removed, p u r i f i e d ,  and 

Standby L i q u i d  C o n t r o 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  e v e n t  t h a t  t h e  normal c o n t r o l  system is  
i n o p e r a b l e .  
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 .  

L i q u i d  Doison i s  pumped i n t o  t h e  r e a c t o r  t o  provide  t h e  nega- 

Supprn Chamb - Suppress ion  Chamber. 

Suppress ion  Chamber - The p a r t  of t h e  p r e s s u r e  s u p p r e s s i o n  system which con- 
t a i n s  t h e  supDression D O O ~  t o  condense steam upon LOCA t o  minimize p r e s s u r e  
b u i l d u p  i n  t h e  pr imary containment  system of a BWR. 

Suppress ion  Chamber Cooling System - Cooling system f o r  reducing  suppres-  
s i o n  pool  t e m p e r a t u r e s  and t o r u s  p r e s s u r e  f o l l o w i n g  a l o s s  of c o o l a n t  ac- 
c i d e n t  i n  a BWR. 

Temporary C o n t r o l  C u r t a i n  - Burnable poison  s h e e t s  p laced  i n  a new c o r e  t o  
compensate f o r  t h e  e x c e s s  r e a c t i v i t y  a s s o c i a t e d  w i t h  t h e  i n i t i a l  c o r e .  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  d u r i n g  r e f u e l i n g ,  when 
t h e  r e d u c t i o n  i n  r e a c t i v i t y  i n  t h e  c o r e  o r  r e g i o n  t h e r e o 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 outDut of t h e  r e a c t o r .  

T o t a l  Flow Rate - Q u a n t i t y  of c o o l a n t  f low through 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 - The v a l u e  of h e a t  o u t p u t  f o r  t h e  c o r e  
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 F a c t o 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 i m u l t a n e o u s l y  and i s  t h e r e f o r e  a 
maximum estimate. 

T o t a l  Rod Worth, P e r c e n 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  c o n s t a n 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  l eas t  re- 
active c o n f i g u r a t i o n  d i v i d e d  by k e f f .  I n  some p l a c e s  i t  may b e  expressed  
i n  terms of t h a t  v a l u e  of k e f f  which t h e  r o d s  w i l l  ho ld  j u s t  c r i t i c a l .  

Turb ine  O r i e n t a t i o n  - Whether o r  n o t  t u r b i n e  c e n t e r l i n e  i s  Derpendicular  
t o  a c e n t e r l i n e  through t h e  r e a c t o r ,  o r  whether  b o t h  have t h e  same c e n t e r -  
l i n e .  
missi les  t h a t  could s t r i k e  o r  p e n e t r a t e  containment .  

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 a d e s  b e i n g  

Unborated Water C o n t r o l  - A s p e c t s  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. 
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Variable-Cycle  C o o l i n g  - Both towers  and once-through c o o l i n g  are combined 
and used i n  a v a r i a b l e  manner denending upon l i m i t a t i o n s  on h e a t  r e j e c t i o n  
t o  a r iver ,  l a k e ,  e t c .  

Vessel Vendor - S u p p l i e r  of t h e  r e a c t o r  vessel .  
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Low Popu la t ion  Zone D i s t . ,  M i .  

Me t r op o l i s  Dis tance  Popula t ion  

Design Basis Earthquake 

Opera t ing  Basis Earthquake 
Accel..  e 0.10 

7 

H u n t s v i l l e ,  A l a .  30 143,000( '69)  

Acce l . ,  g 0.20 

Reactor :  Browns Fe r ry  

C .  SAFETY-RELATED DESIGN C R I T E R I A  
I 

A t  0 - 50 f t  100 

50 - 150 f t  120 

150 - 400 f t  140 

Tornado 300 mph tang  

Ap = - - -ps i /  --- sec 

Drywell Design 56 
P r e s s ,  p s i g  
Supprn Chamb Design 

P r i m  C t m t  Leak 0.5 
Rate, %/day 
Second C t m t  Design 2 lncnes water 

Press ,  p s i g  
Calc Max I n t e r n a l  
Press, p s i g  46.6 

Type of  Cons t ruc t ion :  
shaped l i k e  a l i g h t  bu lb  e n c i r c l e d  by a s tee l  t o r u s .  Drywell is  enc losed  i n  re- 
i n f o r c e d  conc re t e .  
f r e e  volume i s  119,000 f t 3 .  

Design Basis: 
w i t h  some m e t a l - w a K e r  r e a c t i o n  wi thout  l o s s  of i n t e g r i t y .  Leakage w i l l  b e  l e s s  
than s p e c i f i e d  by lOCFRlOO o f f - s i t e  dose  guide  l i n e s .  

P r e s s u r e  suppres s ion  type  containment  wi th  a s t e e l  d rywe l l  

Drywell f r e e  volume i s  159,000 f t 3  and suppres s ion  chamber 

Designed t o  wi ths tand  p r e s s u r e  and tempera ture  r e s u l t i n g  from LOCA 

Press Table  1.7-4 
Second C t m t  Le.ak 
Rate, %/day 100 

Vacuum Re l i e f  Capab i l i t y :  Designed f o r  2 p s i g  e x t e r n a l  p re s su re .  
l e t  a i r  f low from suppres s ion  chamber t o  t h e  drywel l  and from t h e  r e a c t o r  b u i l d i n g  
t o  t h e  suppres s ion  chamber. 

Re l i e f  dev ices  

Pos t -Cons t ruc t ion  Tes t ing :  Leakage rate tests w i l l  be  run  a t  47 p s i g  and o t h e r  
p r e s s u r e s  t o  e s t a b l i s h  leakage  r a t e l p r e s s u r e  r a t i o s .  

-~ P e n e t r a t i o n s :  E l e c t r i c a l  p e n e t r a t i o n s  are double  s e a l e d  and i n d i v i d u a l l y  t e s t a b l e  
Some p ip ing  p e n e t r a t i o n s  are double  s e a l e d  and some are no t .  
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Pare  3 ,  BWR 

Reactor :  Browns Fer ry  

D2. EMERGENCY CORE COOLING SYSTEMS 

Core Spray Cooling System: Cons is t s  of 2 independent loops each having two 50% 
capac i ty  pumps, one s p r a y  s p a r g e r  above t h e  c o r e ,  p i p i n g ,  e t c .  I n i t i a t e d  by 
low water l e v e l  i n  t h e  r e a c t o r  o r . h i g h  p r e s s u r e  i n  t h e  drywel l .  Each pump 
d e l i v e r s  3125 a t  122 p s i g .  

~~ ~ 

Auto-Depressurizat ion System: 
t h e  suppress ion  p o o l  t o  reduce coolan t  system p r e s s u r e  s o  LPCIS and core  spray  can 
o p e r a t e .  Funct ions when HPCIS cannot main ta in  r e a c t o r  water  l e v e l .  

Uses s i x  p r e s s u r e  r e l i e f  v a l v e s  t o  vent  steam t o  

Residual-Heat-Removal System (RHRS): Cons is t s  of f o u r  main pumps and 4 h e a t  ex- 
changers arranged i n  two loops p l u s  e i g h t  s e r v i c e  water pumps. There a r e  t h r e e  
modes of o p e r a t i o n  which are: 1 )  shutdown cool ing  which can complete cooldown t o  
125F i n  20 h r s . ,  2) suppress ion  pool  cool ing  which pumps suppress ion  pool  water 
t h r u  t h e  h e a t  exchangers f o r  cool ing .  This  p a r t  of t h e  system cools  containment 
by d i v e r t i n g  p a r t  of t h e  f low through spray  headers  i n  t h e  drywel l ,  and 3) Low 
Pressure  Coolant I n j e c t i o n  which i s  d iscussed  below. Pumps are r a t e d  10,000 gpm 
each @ 20 p s i d  and h e a t  exchangers 70 x l o 6  Btu /hr  each. 

.High-Pressure Coolant-Inj  e c t i o n  System: 
t h e  coolan t  system i n  c a s e  of s m a l l  l e a k s .  One turb ine-dr iven  pump provides  5000 
gpm flow. 
pool .  

Provides  a means t o  i n j e c t  w a t e r  i n t o  

Pump t a k e s  s u c t i o n  from t h e  condensate  s t o r a g e  tank  and suppress ion  
I n i t i a t e d  by low water i n  t h e  r e a c t o r  o r  by high p r e s s u r e  i n  containment.  

Low-Pressure Coolant - In jec t ion  System: an o p e r a t i n g  mode of Residual  ~~~t R ~ -  

LPCI is  actuated by condi- 
moval System, LPCI uses  t h e  pump loops of t h e  RHRS t o  i n j e c t  cool ing  water a t  low 
p r e s s u r e  i n t o  an undamaged r e a c t o r  r e c i r c u l a t i o n  loop .  
t i o n s  i n d i c a t i n g  a breach i n  t h e  c o o l a n t  system. Four pumps, each r a t e d  10,000 
gpm @ 20 p s i d  supply s u f f i c i e n t  w a t e r  t o  f lood  t h e  c o r e  and prevent  mel t ing .  

E .  OTHER SAFETY-RELATED FEATURES 

Standby Coolant System: RHR pumps a t  one r e a c t o r  u n i t  can pump fiom t h e  suppres-  
s i o n  pool  of another  r e a c t o r .  P ip ing  s i z e d  f o r  5000 gpm f low.  Also,  r a w  water  
can be  s u p p l i e d  a t  ra te  of 3250 gpm @ 65 p s i g .  

Main-Steam-Line Flow R e s t r i c t o r s :  A v e n t u r i  type  flow r e s t r i c t o r  i n s t a l l e d  i n  
each s t e a m  l i n e  c l o s e  to r e a c t o r  v e s s e l .  They l i m i t  l o s s  of  c o o l a n t  t o  200% of 
r a t e d  f1olq from r e a c t o r  v e s s e l  i n  case  of s team l i n e  break o u t s i d e  primary con- 
tainment and prevent  uncovering of t h e  core .  

a t  which a c o n t r o l  rod can f a l l  o u t  of t h e  c o r e .  The r a t e  of r e a c t i v i t y  i n s e r t i o n  
r e s u l t i n g  from a rod drop a c c i d e n t  i s  l i m i t e d  by t h i s  a c t i o n .  The l i m i t e r s  c o n t a i  
no moving p a r t s ,  nor  does i t  e f f e c t  scram. L i m i t s  f a l l o u t  v e l o c i t y  t o  5 f t / s e c .  

Control-Rod-Drive-Housing Supports :  Housing s u p p o r t s  a r e  l o c a t e d  underneath r e a c  
t o r v e s s e l  n e a r  t h e  c o n t r o l  rod housings.  
t o  about 2" if t h a t  c o n t r o l  rod housing is  r u p t u r e d .  
excurs ion  a s  a r e s u l t  of a housing f a i l u r e ,  thus  p r o t e c t i n g  t h e  f u e l  b a r r i e r .  

Control-Rod Veloc i ty  'hniters: Attachment on each c o n t r o l  rod t o  l i m i t  v e l o c i t y  

Supports  l i m i t  t r a v e l  of a c o n t r o l  rod 
Supports  prevent  a n u c l e a r  

Standby Liquid-Control  System: Provides  a redundant ,  independent ,  and d i f f e r e n t  
way from c o n t r o l  rods  t o  b r i n g  n u c l e a r  f i s s i o n  r e a c t i o n  t o  s u b c r i t i c a l i t y  and t o  
main ta in  s u b c r i t i c a l i t y  as t h e  r e a c t o r  c o o l s .  
s y s  tem. 

Bor ic  a c i d  i n j e c t e d  i n t o  t h e  coolan 
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Page 4 .  BWR 
Reactor :  Browns Fer ry  

E.  OTHER SAFETY-RELATED FEATURES ( c o n t ' d )  

Containment Atmospheric Cont ro l  System: Atmosphere i n e r t i n g  not  mentioned. 
Primary containment i s  h e l d  a t  about  135 F d u r i n g  o p e r a t i o n .  Atmosphere i s  
purged b e f o r e  personnel  e n t r y .  

Reactor  Core I s o l a t i o n  Cooling System (RCICS): The r e a c t o r  c o r e  i s o l a t i o n  cool ing  
system (RCICS) provides  makeup water t o  t h e  r e a c t o r  v e s s e l  whenever t h e  v e s s e l  is 
i s o l a t e d .  The RCICS u s e s  a steam d r i v e n  turbine-pump u n i t  and o p e r a t e s  automati-  
c a l l y  i n  t i m e  and w i t h  s u f f i c i e n t  coolan t  f low t o  main ta in  adequate  r e a c t o r  ves- 
s e l  water l e v e l .  System can d e l i v e r  616 gpm @ 1120 p s i d .  

Reac tor  Vessel F a i l u r e :  S e c t i o n  4 . 2 . 3  s a y s ,  "The r e a c t o r  v e s s e l  s h a l l  b e  
Missile & Reactor  Forces - designed and f a b r i c a t e d  t o  a high s t a n d a r d  of 

q u a l i t y  t o  provide  assurance  of extremely low 
p r o b a b i l i t y  of  f a i l u r e . "  

Core Cooling C a p a b i l i t y  - 

Containment F l o o d a b i l i t y  - Can f lood  primary containment t o  a l e v e l  above 
r e a c t o r  core .  I 

Reactor-Coolant Leak-Detection Systems: Leaks are d e t e c t e d  by: ( a )  i n c r e a s e d  
p r e s s u r e  and tempera ture  i n  conrainment;  (b)  monitor ing flow i n  equipment d r a i n  
sump and f l o o r  d r a i n  sump; and ( c )  moni tor ing  cool ing  water temperature  t o  and 
from d r y w e l l  c o o l e r s .  T o t a l  leakage ra te  l i m i t  i s  set  a t  50 gpm wi th  a l i m i t  of 
15 gpm f o r  u n i d e n t i f i e d  leakage.  

Fai led-Fuel  Detec t ion  Systems: 
from t h e  f u e l  and,  upon i n d i c a t i o n  of such f a i l u r e ,  i n i t i a t e s  a c t i o n  t o  l i m i t  fue:  
damage and c o n t a i n  t h e  r e l e a s e d  f i s s i o n  products .  Four gamma s e n s i t i v e  d e t e c t o r s  
monitor  t h e  main steam l i n e s .  D e t e c t o r s  are l o c a t e d  n e a r  t h e  main steam l i n e s  i n  
t h e  s p a c e  between t h e  primary containment and secondary containment  w a l l s .  

Monitors f o r  g r o s s  r e l e a s e  of f i s s i o n  products  

Emergency Power: Standby ac power s u p p l i e d  by f o u r  d i e s e l - g e n e r a t o r  sets, each 
raced a t  2850 kW f o r  2000 hours  o r  3050 kW f o r  shor t - te rm loading .  Three d i e s e l s  
can s u p p l y  power f o r  one u n i t  under DBA c o n d i t i o n s  p l u s  necessary  loads  f o r  s a f e  
shutdown of  o t h e r  two u n i t s .  
w i t h i n  t e n  seconds.  

The d i e s e l  g e n e r a t o r s  s t a r t  up and reach  r a t e d  speec 

Rod-Block Monitor: Designed t o  prevent  f u e l  damage as a r e s u l t  of a s i n g l e  rod 
witndrawal  e r r o r .  System h a s  two R B M  channels ,  each of which uses  i n p u t  s i g n a l s  
from a number of LPRM channels .  A t r i p  s i g n a l  from e i t h e r  R B M  channel  can i n i t i a l  
a rod b lock .  

Rod Worth Minimizer: The rod worth minimizer f u n c t i o n  of t h e  computer p r e v e n t s  I rod withdrawal  under  low power c o n d i t i o n s  i f  t h e  rod t o  be withdrawn i s  n o t  i n  
accordance w i t h  a preplanned p a t t e r n .  The e f f e c t  of t h e  rod b lock  is  t o  l i m i t  
t h e  r e a c t i v i t y  worth of t h e  c o n t r o l  rods  by e n f o r c i n g  adherence t o  t h e  preplanned 
rod p a t t e r n .  
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Radio log ica l  Emergency- plan-where t h e  a s s i s t a n c e  of l o c a l  and s t a t e  agenc ie s  would 
b e  used.  The s h i f t  eng inee r  w i l l  i n i t i a t e  emergency measures when h i s  judgement 
d i c t a t e s  such a c t i o n .  

I 

Environmental  Monitor ing P lans :  The p r e o p e r a t i o n a l  program w i l l  se t  a b a s e l i n e  
on d i s t r i b u t i o n  of n a t u r a l  and manmade r a d i o a c t i v i t y  i n  t h e  p l a n t  s i t e .  
b a s e l i n e ,  i t  w i l l  t h e n  b e  p o s s i b l e  t o  de t e rmine ,  when t h e  p l a n t  becomes opera- 

With t h i s  

Pane 5,  BWR 

Reactor :  Browns Fe r ry  
F. MISCELLANEOUS 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: 
s t a r t e d  February 1967 us ing  a 300 f t  high tower. Data are d i g i t a l l y  recorded 
and placed on paper  punch tape.  Seismographs n o t  mentioned. 

Weather d a t a  c o l l e c t i o n  

P l a n t  Opera t ing  Mode: 
f low t o  t h e  r e a c t o r .  

Load fo l lowing  accomplished by va ry ing  t h e  r e c i r c u l a t i o n  

S i t e  Fea tu res :  Located on t h e  n o r t h  s h o r e  of Wheeler Lake a t  r i v e r  mi l e  294. 
S i z e  o f  s i t e  i s  840 acres w i t h  a s i t e  grade of 565' MSL. 
populated having 208 i n  a 2 m i l e  r a d i u s  and 3128 i n  5 mile r a d i u s .  The s i t e  and 
area are r e l a t i v e l y  f l a t .  Most land i s  used f o r  a g r i c u l t u r e .  

The s i t e  area i s  s p a r s e 1  

Turbine O r i e n t a t i o n :  C e n t e r l i n e s  of t u r b i n e s  and c e n t e r l i n e s  o f  r e s p e c t i v e  
r e a c t o r s  c o i n c i d e ,  s o  e j e c t e d  t u r b i n e  b l a d e s  probably would n o t  s t r i k e  containment 

Emergency Plans:  Emergency p l a n s  are w r i t t e n  t o  cover  s i t u a t i o n s  t h a t  may 
p o s s i b l y  l e a d  t o  i n j u r y  cf pe r sonne l  o r  t h e  p u b l i c .  I n  p a r t i c u l a r ,  t h e r e  is  a 
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I IIERMAL 

OUTPUT, MWt 3293 

TYPE OF I'IUCLLAR DOCKET 140. 50-296, 

STEAM SYSTEi1. 8W.i 50-259 , 50-260 

TOTAL PERMANENT POPULATION IN 2 MI RAD 208 ( 1 9 7 0 )  I1.l 5 141 RAD 3128 (1970 1 
NEAREST CITY OF 50,000 POPULATION H u n t s v i l l e ,  Alabama 

DISTANCE FROM SITE 30 MIJLS POPULATION 146,000 (1970 ) 

LAND USE I N  5 MILL RADIUS A g r i c u l t u r a l  - 70% 

CIRCULATING UATEK SYSTEM TYPE OF SYSTEM Once through 

WATCR TAKEN FROI.1 Wheeler Lake FOR Condenser Coolinp, 

SUMMER AVG 80 F AVG 64 F 

RIVER FLOW 42,400 ( c f s )  avp,. QUANTITY OF MAKEUP WATER :; 30,030 (gpm) 
- WATER b0UY TEMPERATUWS - WINTER AVG 47 F - 

(gpm)/unit  TEMPERATURE RISE 25 F TOTAL FLOW THROUGH CONDLIISERS 630,000 

HEAT REMOVAL CAPACITY OF CONDENSERS 777'3 X l o 6  ( B t u / h r )  A u x i l i a r i e s / u n i t  
- 

COOLING TOWERS li one 

OTHER INFORMATION D i f f u s e r  d i scha rge  sys tem p rov ides  p e r f o r a t e d  metal p i p e s  

UCLEAI: SATETY 1t:FCKMATIOtl CENTER 
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R a t i o  
Moderator Temp Coef 
Cold, Ak/k/"F 
Moderator Temp Coef 
Hot,  No Voids 
Moderator Void Coef 
Hot, No Voids,  Ak/k/% 
Moderator Void Coef 

COOPER, 50-298 (BWR) Page 1 

-3.5 x 1 0 - ~  

-11.6 x 

-8 .7  x 

-1 n5 x 10-3 

' r o j e c t  N a m e :  Cooper Nuclear  S t a t i o n  Reactor :  Cooper 

.ocation:Iiemaha Co., Nebraska Vessel Vendor: Not s p e c i f i e d  
)wner: Nebraska P u b l i c  Power Dis t r ic t  Docket No.: 50-298 
ISS Vendor: General  E l e c t r i c  Containment Cons t ruc to r :  Burns & Roe 

A-E: Burns & Roe 

Doppler C o e f f i c i e n t ,  
Operat ing 
I n i t i a l  Enrichment, 
% 
Average Discharge Ex- 
p o s u r e ,  MWD/Ton 
Core Average Void 

I. THERMAL-HY DRAULI C 

lhermal Output , 

I l e c t r i c a l  Output ,  

Cotal Heat Output f o r  2846 

d . 3  x 10-5 - -- 
2.17 

19,000 

_-- 

9 .81  x 106 

74.5 x 106 

;team Flow Rate, 
Lb/hr 
r o t a 1  Core Flow 
i a t e ,  I b / h r  

- 

Within Assembly, % 

k e f f '  A l l  Rods I n  

1020 zoo l a n  t P r e s s u r e  , 
P i g  

--- 
Sur face  Tem 

2.6 

51.2 

T o t a l  Peaking 
Fac to r  
Avg Power Densi ty ,  
Kw/R 

Data from FSAR. 

B .  NUCLEAR 

H 2 0 / U 0 2  Volume 2.41 

Operat ing 
Doppler C o e f f i c i e n t ,  

Doppler C o e f f i c i e n t ,  
Hot. N o  Vo ids  

- 1 . 3  x 10-5 

-1.2 x 10-5 

<0.99 Max Rod Out k e f f '  

Con t ro l  Rod Worth, 
% 
Cur ta in  Worth, 
% 
Burnable Po i sons ,  Gadolina-Urania 

--- 

--- 

Type and Form 
Number of Con t ro l  

i n  4 f u e l  rods 

C r u c i f o r m  

Rods (PLR) 

Compiled by: Fred Heddleson 
Date:  Ju ly  1971 

TX-4377 
(8-70) 
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Exclusion Di s t ance ,  M i .  Could n o t  f i n d  

Low Popu la t ion  Zone D i s t  . , M i .  

Me t ropo l i s  D i s t ance  Popu la t ion  
L inco ln ,  Neb. 60 146,000 ( ' 69 )  
Design Basis Earthquake 

- 
I 1  " 

Accel.,  g 0.20 
' 

Operat ing Basis Earthquake 
Accel., p 0.10 

Earthquake Vertical Shock, 
% of H o r i z o n t a l  50 

Design Winds i n  mph: 

100 

120 50 - I 5 O  f t  

150 - 400 f t  140 
Tornado 300 mph t ang  + 60 t r a n s  

AP = 3 p s i /  3 sec 

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 

A t  0 - 50 f t  

R e c i r c u l a t i o n  Pumping System 6 MChFR: 
h e a t  t r a n s f e r  and t h u s  t h e  MCHFR. R e c i r c u l a t i o n  pumping rate changes as r e q u i r e d .  

Flow rate  e f f e c t s  t h e  type  of b o i l i n g  and 

56 Drywell  Design 
P r e s s ,  p s i g  
Suoorn Chamb Desien 

I 

0 . 5  Prim C t m t  Leak 
Rate,  %/day 
Second C t m t  Desien 

P r o t e c t i v e  System: I n i t i a t e s  an au tomat i c  shutdown i f  monitored n u c l e a r  system 
v a r i a b l e s  exceed p re -e s t ab l i shed  l i m i t s .  I 

' a  " 
P r e s s ,  p s i g  56 Press ,  p s i g  0.25 

1 P r e s s ,  p s i g  46 I Rate, %/day 100 

Type o f  Construct ion:  
p r e s s u r e  s u p p r e s s i o n  chamber, connec t ing  v e n t  system, i s o l a t i o n  v a l v e s ,  vacuum 
r e l i e f  system, and coo l ing  systems.  D r y w e l l  is  a s tee l  p r e s s u r e  v e s s e l  i n  t h e  
shape of a l i g h t  bu lb ,  and t h e  p r e s s u r e  suppres s ion  chambzr is  torus-shaped.  
Design. Basis: Designed t o  wi ths t and  t h e  f o r c e s  from a c i r c u m f e r e n t i a l  b reak  of 
t h e  r e c i r c u l a t i o n  p i p i n g  and t o  p rov ide  hold-up f o r  decay of r a d i o a c t i v e  ma te r i a l  
r e l e a s e d .  System a l s o  s t o r e s  water t o  condense steam r e l e a s e d  from t h e  break of 
t h e  l a r g e s t  s i z e  s t e a m  l i n e .  

A p r e s s u r e  suppres s ion  system c o n s i s t i n g  of a d rywe l l ,  

Vacuum Relief Capab i l i t y :  
suppres s ion  p o o l  can b e  ven ted  s e p a r a t e l y .  Vented gases  go t o  atmosphere through 
t h e  p l a n t  v e n t  o r  through t h e  gas  t r ea tmen t  system i f  necessa ry .  

Post-Construct ion Tes t ing :  
l eakage  ra te  tes t  a t  46 p s i g .  

Designed f o r  2 p s i g  e x t e r n a l  p r e s s u r e .  Drywell and 

Pneumatic p r e s s u r e  tes t  a t  1 . 2 5  des ign  p r e s s u r e ,  w i t h  

P e n e t r a t i o n s :  
Only t h e  type  2 p rocess  l i n e  p e n e t r a t i o n s  are s i n g l e  s e a l e d .  

Most p e n e t r a t i o n s  a re  double  b a r r i e r  t ype  and i n d i v i d u a l l y  t e s t a b l e  
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Pape 3 ,  BWR 

Reactor :  Cooper 
D2. EMERGENCY CORE COOLING SYSTEMS 

Core Spray Cooling System: Cons i s t s  of two independent pump loops (4500 gpm each 
@ 113 p s i d )  t h a t  d e l i v e r  coo l ing  water t o  sp ray  s p a r g e r s  ove r  t h e  co re .  Actuated 
by i n d i c a t i o n  of a b reach  i n  n u c l e a r  system, bu t  w a t e r  i s  d e l i v e r e d  t o  the  co re  
only a f t e r  vessel p r e s s u r e  i s  reduced. System coo l s  t h e  f u e l  by sp ray ing  wa te r  
i n t o  t h e  co re .  E i t h e r  c o r e  s p r a y  is  capable  of p reven t ing  f u e l  c l a d  me l t ing  

Auto-Depressurization System: A c t s  t o  r a p i d l y  reduce r e a c t o r  v e s s e l  p r e s s u r e  if 
HPCIS f a i l s  t o  ma in ta in  r e a c t o r  v e s s e l  water l e v e l .  R e l i e f  v a l v e s  open upon condi 
t i o n s  i n d i c a t i n g  both t h a t  a b reak  i n  t h e  n u c l e a r  system has  occurred and t h a t  t h e  
HPCIS i s  n o t  d e l i v e r i n g  s u f f i c i e n t  coo l ing  water. 

Shutdown 
Cooling i s  an i n t e g r a l  p a r t  of RHRS be ing  used du r ing  normal shutdown and cooldown 
Reactor  water temperatures  can b e  reduced t o  125F i n  about  20 hour s .  Containment 
Cooling p rov ides  containment sp ray  f o r  reducing p r e s s u r e  a f t e r  LOCA. Water i s  
pumped through RHRS h e a t  exchangers t o  s p r a y  headers  i n  t h e  d rywe l l  and above t h e  
suppres s ing  pool .  Also,  containment c o o l i n g  f u n c t i o n  pumps water from t h e  suppres  
s i o n  poo l  through t h e  h e a t  exchangers f o r  coo l ing .  Low P r e s s u r e  Coolant I n j e c t i o n  
Mode i s  desc r ibed  below, and t h e  Reactor  Core I s o l a t i n g  Cooling System i s  d e s c r i b e  
on t h e  nex t  page. The RHRS has  4 pumps and 2 h e a t  exchangers .  

Provides  and ma in ta ins  an adequate  cool- 
a n t  i nven to ry  t o  p r e v e n t  f u e l  c l a d  me l t ing  as a r e s u l t  of s m a l l  b r eaks .  The HPCIS 
has  one turbine-pump powered by r e a c t o r  steam r a t e d  4250 gpm @ 1120 p s i d .  Tump 
t akes  s u c t i o n  from condensate  s t o r a g e  t ank  and suppres s ion  pool .  

Residual-Heat-Removal System (RHRS): Designed f o r  4 modes Of ope ra t ion .  

.High-pressure COOlant-Injection System: 

Low-Pressure Coo lan t - In j ec t ion  System: An  o p e r a t i n g  mode of (RHRS) wi th  f o u r  11: 
c a p a c i t y  pumps r a t e d  7700 gpm each @ 20 p s i d .  LPCI i s  a c t u a t e d  by i n d i c a t i o n  of 
b reak  i n  t h e  coo lan t  system. LPCI o p e r a t i o n ,  t o g e t h e r  w i t h  t h e  co re  shroud and j e t  
pump arrangement,  p rov ides  f o r  co re  r e f l o o d i n g  fo l lowing  LOCA, i n  t i m e  t o  p reven t  
f u e l  c l a d  me l t ing .  Pumps t a k e  s u c t i o n  from s u p p r e s s i o n  pool .  

~~~ ~~~~ ~ I. OTHER SAFETY-RELATED FEATURES 

Standby Coolant System: The Res idua l  Heat Removal System has a c r o s s  connect ion 
t o  t h e  Raw Water System f o r  an  almost  un l imi t ed  supply o f  coo l ing  water. 

Main-Steam-Line Flow R e s t r i c t o r s :  Ven tu r i  type flow r e s t r i c t o r s  i n s t a l l e d  i n  eac 
s t e a m  l i n e  close t o  t h e  r e a c t o r  v e s s e l  t h a t  l i m i t  l o s s  of coo lan t  from r e a c t o r  ves- 
s e l  b e f o r e  t h e  main steam l i n e  i s o l a t i o n  v a l v e s  are  c l o s e d ,  i n  case of a main stean 
l i n e  b reak  o u t s i d e  primary containment .  

ou t  of t h e  c o r e  shou ld  i t  become detached from i t s  c o n t r o l  rod d r i v e .  Also l i m i t s  
ra te  of r e a c t i v i t y  i n s e r t i o n .  

Control-Rod Ve loc i ty  'Amiters: L i m i t s  v e l o c i t y  a t  which a c o n t r o l  rod can f a l l  

Control-Rod-Drive-Housing Supports:  Located underneath r e a c t o r  v e s s e l  n e a r  con- 
t r o l r o d  housing. 
i n g  i s  rup tu red .  
f a i l u r e .  

Standby Liquid-Control  System: 
b r i n g  n u c l e a r  f i s s i o n  r e a c t i o n  t o  s u b c r i t i c a l i t y  and t o  ma in ta in  as r e a c t o r  coo l s .  
P rov ides  an  o r d e r l y  and s a f e  shutdown i f  no t  enough c o n t r o l  rods can be i n s e r t e d  t 
accomplish shutdown i n  t h e  normal manner. 
cold c o n d i t i o n .  

Supports  l i m i t  t r a v e l  of a c o n t r o l  rod i f  t h a t  c o n t r o l  rod hous- 
Supports  p reven t  a n u c l e a r  excur s ion  as a r e s u l t  of a housing 

Provides  a method independent  of c o n t r o l  rods  t o  

Sized f o r  shutdown from f u l l  power t o  
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Page 4 .  BWR 
Reactor :  Cooper 

E .  OTHER SAFETY-RELATED FEATURES (cont ’d)  

Containment Atmospheric Cont ro l  System: 
necessary .  Appl icant  p lans  t o  o p e r a t e  w i t h  a i r  atmosphere,  b u t  w i l l  have t h e  
c a p a b i l i t y  t o  i n e r t .  

Designed f o r  n i t r o g e n  i n e r t i n g  i f  

Reactor  Core I s o l a t i o n  Cooling System (RCICS): 
v e s s e l  fo l lowing  i s o l a t i o n  i n  o r d e r  t o  prevent  t h e  r e l e a s e  of  r a d i o a c t i v e  ma- 
ter ia ls  t o  t h e  envi rons  because of inadequate  c o r e  cool ing .  The RCICS c o n s i s t s  
of 1 steam d r i v e n  turbine-pump u n i t  (400 gpm @ 1500 p s i g ) ,  v a l v e s  and p i p i n g  t o  
d e l i v e r  makeup water. Steam supply comes from t h e  r e a c t o r  v e s s e l .  Turbine ex- 
h a u s t  dumps t o  t h e  suppress ion  pool .  Pump t a k e s  s u c t i o n  from t h e  emergency con- 
d e n s a t e  s t o r a g e  tank  wi th  backup from t h e  suppress ion  pool .  The pump d i s c h a r g e s  
i n t o  t h e  feedwater  l i n e .  

Reactor  Vessel F a i l u r e :  Sec t ion  2.6 s a y s  “ . . . v e s s e l  designed,  b u i l t ,  and opera ted  

p r o b a b i l i t y  of f a i l u r e  due t o  any known mechanism.‘ 

Provides  makeup water t o  r e a c t o r  

Missile & Reactor  Forces - w i t h i n  i t s  des ign  l i m i t s  has  a n  extremely low 

Core Cooling C a p a b i l i t y  - 

Containment F l o o d a b i l i t y  - Primary containment can be f looded.  

Reactor-Coolant Leak-Detection Systems: 
i f  15 gpm; from both  u n i d e n t i f i e d  and i d e n t i f i e d ,  i t  i s  59 gpm. Leakage i s  
measured and i n d i c a t e d  by t h e . i n t e g r a t e d  sump flow, drywel l  p r e s s u r e  and tempera- 
t u r e ,  d rywel l  humidi ty ,  and t h e  drywel l  a i r  c o o l e r  tempera tures .  

Leakage l i m i t  from u n i d e n t i f i e d  sources  

Fa i led-Fuel  Detec t ion  Systems: C o n s i s t s  of gamma r a d i a t i o n  moni tors  l o c a t e d  
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  of primary containment .  The moni- 
t o r s  are designed t o  d e t e c t  a g r o s s  r e l e a s e  of  f i s s i o n  products  from t h e  f u e l .  
Upon d e t e c t i o n  of h igh  r a d i a t i o n ,  t h e  t r i p  s i g n a l s  genera ted  by t h e  monitors  a r e  
used t o  i n i t i a t e  a r e a c t o r  scram and i s o l a t i o n  of  r a d i o a c t i v e  = a t e r i a l  r e l e a s e d  
from t h e  f u e l .  

Emergency Power: Provides  two independent 4160 v o l t  d i e s e l  g e n e r a t o r s  as on-si  te 
s o u r c e s  of ac power t o  s a f e l y  shutdown t h e  r e a c t o r ,  main ta in  t h e  s a f e  shutdown 
c o n d i t i o n ,  and o p e r a t e  a l l  a u x i l i a r i e s  necessary  f o r  s t a t i o n  s a f e t y .  Each d i e s e l -  
g e n e r a t o r  u n i t  i s  r a t e d  f o r  4000 kW cont inuous o p e r a t i o n .  Uni t s  s t a r t  automati-  
c a l l y  and w i l l  a c c e p t  l o a d  i n  10 s e c  and supply r a t e d  load  i n  30 s e c .  Each u n i t  
has  a day tank  wi th  9 h r s  f u e l  supply.  The main s t o r a g e  tank  has  f u e l  f o r  1-uni t  
o p e r a t i o n  f o r  5 days.  

Rod-Block Monitor: Has two RBM channels  each of  _which uses  i n p u t  s i g n a l s  from a 
number of L m  c i a n n e l s .  A t r i p  s i g n a l  from e i t h e r  RBM channel  i n i t i a t e s  a rod 
block.  One RBM channel  may be  bypassed w i t h o u t  l o s s  of subsystem f u n c t i o n .  The 
minimum number of LPRM i n p u t s  r e q u i r e d  f o r  each RBM channel  t o  prevent  an i n s t r u -  
ment i n o p e r a t i v e  alarm i s  4 when us ing  8 LPRM assembl ies ,  3 when us ing  6 LPRM 
assembl ies .  and 2 when u s i n e  4 LPRM assembl ies .  - 

Rod Worth Minimizer: The rod worth minimizer f u n c t i o n  of t h e  computer prevents  
rod withdrawal  under low D o w e r  i f  t h e  rod  t o  b e  withdrawn i s  not  i n  accordance 

~ r -  

with a preplanned p a t t e r n .  The e f f e c t  of  t h e  rod b lock  is t o  l i m i t  t h e  r e a c t i v i t !  
worth of t h e  c o n t r o l  r o d s  by e n f o r c i n g  adherence t o  t h e  preplanned rod p a t t e r n .  I 
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- 
Reactor :  Cooper 

F. MISCELLANEOUS 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: A 325-ft tower i s  used f o r  
environmental  and me teo ro log ica l  d a t a  g a t h e r i n g .  Tower w a s  completed i n  1969.  
Found n o  r e f e r e n c e  t o  s t a t i o n  seismographs.  

P l a n t  Operat ing Mode: Load f o l l o w h g  

S i t e  Fea tu res :  Located on 1090 acres on t h e  w e s t  s i d e  of t h e  Missouri  River  i n  
Nebraska. The l and  i s  f l a t  and s p a r s e l y  populated.  I n  a 2-mile r a d i u s  t h e r e  are  
4 1  i n h a b i t a n t s ,  and i n  a 5-mile r a d i u s ,  t h e r e  are 1050. Land use  i s  a g r i c u l t u r a l .  
Within 3 m i l e s  of t h e  p l a n t ,  t h e r e  are 2 small towns, Brownsvi l le  (243) and 

Turbine Orientation: E j e c t e d  t u r b i n e  b l a d e s  could s t r i k e  containment s t r u c t u r e .  
C e n t e r l i n e s  are about  185 f t  a p a r t .  
Emergency Plans:  P rov ides  procedures  and o r g a n i z a t i o n  of p l a n t  and o f f - s i t e  per- 

sonne l  t o  l i m i t  any emergency. The p l a n  d e s c r i b e s  a u t h o r i t y  and r e s p o n s i b i l i t i e s  of 
pe r sonne l  and equipment. The Emergency D i r e c t o r  is r e s p o n s i b l e  f o r  coord ina t ing  D i s  
t r i c t ,  l o c a l ,  s ta te  and f e d e r a l  agenc ie s .  S t a t i o n  emergencies are c l a s s i f i e d  r ad io -  
l o g i c a l  o r  non- rad io log ica l .  I n  non- rad io log ica l ,  a c t i o n s  w i l l  l i m i t  and/or  prevent 
t h e  e f f e c t s ;  and i n  r a d i o l o g i c a l ,  a c t i o n  planned t o  ho ld  e f f e c t s  t o  a minimum. 

Environmental  Monitor ing P lans :  A s tudy  of p r e o p e r a t i o n a l  environmental  r ad ia -  
t i o n  l e v e l s  w a s  i n i t i a t e d  i n  l a t e  1970, which i n c l u d e s  sampling and l a b o r a t o r y  
r a d i o a c t i v i t y  ana lyses  of a i r b o r n e  p a r t i c u l a t e s ,  a i r b o r n e  i o d i n e ,  f r e s h  water marinc 
l i f e ,  marine sediments ,  mi lk ,  and c rops .  Eackground l e v e l s  are a l s o  be ing  e s t a b l i -  

Sampling is  concen t r a t ed  w i t h i n  a few m i l e s  of t h e  s t a t i o n ;  however, selectec 
sampling i s  a l s o  conducted a t  l o c a t i o n s  up t o  10 m i l e s  from t h e  s t a t i o n .  S t u d i e s  led- o p e r a t i m a 1  d a t a  w i l l  permit  d e t e c t i o n  of any i n c r e a s e  i n  r a d i a t i o n  l e v e l s  i n  t h e  
ill b e  cont inued a f t e r  s t a t i o n  s t a r t u p .  Comparison of o p e r a t i o n a l  and pre- 

,environment. 
Radwaste Treatment:  Systems designed t o  c o n t r o l  release of r a d i o a c t i v e  ma te r i a l  t c  

10CX20 l i m i t s .  L iqu id  waste system p rov ides  f o r  c o l l e c t i o n s ,  s e g r e g a t i o n ,  t rea t -  
m e n t ,  s t o r a g e  and d i s p o s a l .  Processed l i q u i d  w a s t e s  of high p u r i t y  may b e  r e t u r n e d  
t o  t h e  condensate  system o r  d i scha rged  through t h e  c i r c u l a t i n g  water  cana l .  The 
l i q u i d  was te  system i s  designed f o r  2 u n i t s ,  s o  i t  i s  o v e r l a r g e .  S o l i d  wastes are  
c o l l e c t e d ,  dewatered,  and prepared f o r  s t o r a g e  i n  c o n t a i n e r s  f o r  o f f - s i t e  shipment.  
The gaseous radwaste  system c o l l e c t s ,  p r o c e s s e s ,  h o l d s  f o r  decay, and releases t o  

t h e  atmosphere.  S t ack  Height - 325’ 

Waste Heat System: Water is  taken from t h e  Missour i  River  f o r  a once through 
system. 
average r i v e r  flow. Temperature r i s e  i s  18F. I n t a k e  i s  a t  s h o r e  l i n e , a n d  dischargc 
is through a s h o r t  c a n a l  t o  t h e  sho re  l i n e  about 1400 f e e t  below t h e  i n t a k e .  

Flow through t h e  s i n g l e  u n i f s  condenser is  631,000 gpm which is  about 113 
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E A C T O R  NAME Cooper Nuclear  S t a t i o n  G .  CIRCULATING WATER SYSTEM 
& SITE FEATURES 

TIIERMAL TYPE OF ilUCLCAR DOCKET NO. 50-298 
OUTPUT, MWt 2381 STEAM SYSTEI4 B h E  

~JCAHUY BO~IY o r  MATER Missour i  River  IJOHEIAL LCVLL 880' ( M S L )  

MAX PROLI FLOOD LEVCL 899' (MSL) 

SIZE: OF SITE 1090 ACRES SITE GRADE ELEVATION go3' (MSL) 

TOPOGRAPHY OF SITE F l a t  

OF SURROUNDIiJG A K A  ( 5  MI RAD) F l a t  

TOTAL PERMANENT POPULATION I N  2 MI RAD 4 1  (1970) IN 5 M I  RAD 1050 (1970) 

NEAREST CITY OF 50,000 POPULATION Lincoln ,  Nebraska 

UISTANCE FROM SITE 60 MILLS POPULATION 146*000 (1969 ) 

LAND USE IN 5 MILE RADIUS A g r i c u l t u r a l  

CIRCULATING WATER SYSTEM TYPE OF SYSTEM Once Through 
Missour i  River FOR Condenser Cool ing  WATER TAKEN FROM 

WATER ~ O D Y  TEMPERATURES - WINTER AVG 34 F SUMMER AVG 73 F AVG - F - - 
QUANTITY OF MAKEUP WATER --- (gpm) RIVER FLOW 3000 (cfs) m i n .  

TEMPERATURE RISE l8 F - TOTAL FLOW THROUGH CONDENSERS 631,000 ( gpm 1 
HEAT EMOVAL CAPACITY OF CONDENSERS 5367.6 

COOLING TOWERS None 

1O6(Btu/hr) 

OTHER INFORMATION I n t a k e  and d i scha rge  a re  at  s h o r e  l i n e .  

NUCLEAR SAFETY INFORMATION CENTER 
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POINT BEACH, 50-301 (P'WK) Page 1 

P r o j e c t  N a m e :  P o i n t  Beach Nuclear  P l a n t  

Locat ion:  W .  s h o r e  of Lake Ifichigan* Vessel Vendor: Babcock & Wilcox 
0wner:Wis. E lec .  PWr. & Wis-Mich. Power Docket N ~ . :  50-301 (also 50-266) 
NSS Vendor: WeStinghOUSe Containment Cons t ruc to r :  Bech te l  

Reactor :  P o i n t  Beach 
U n i t s  1 and 2 A-E: Bech te l  

*30 m i .  SE of Green Bay - 
B .  NUCLEAR A. THERMAL-HY DRAUL I C 

Thermal Output,  1 K l Q  H z O / U ,  4.20 
P I W t  
E l e c t r i c a l  Output ,  
MWe 
T o t a l  Heat Output f o r  

AJl" 

Cold 
Avg 1st-Cycle  15,100 
Burnup, MWD/MTU 
F i r s t  Core Avp, 33.000 

524 

- - - -  I S a f e t y  Desinn..MWt I U l U  ., , Burnup, MWD/MTU(Equil) 
Maximum Burnup, 
MWDIMTU 
Region-1 
Fnri rhment, % 
Kegion-2 
Enrichment, Z 
Region-3 
F n r i  rhment, % 

Power, Clean 
k e f f ,  Hot,  Full Power 
X e  and Sm 

5181 X l o 6  
2250 

2.11 

66.7 X l o 6  

T o t a l  Heat Output ,  
Btu/hr  
System P r e s s u r e ,  
D s i a  

Nominal 
T o t a l  Flow r a t e ,  
l h l h r  

C L L ,  Cold, No 

27 .O Eff Flow Area f o r  
Heat Trans,  f t 2  
Avg V e l  Along i c  n T o t a l  Rod 

, ~ - -  1.1_ LI.. I ~- 

Eff  Flowrate  f o r  163.7 x 10' 11 k,fq. 
Heat Trans l b / h r  

--- 

2.27 

3.03 

3.40 

1 .211  

1.113 

- , A  

F u e l  Rods, f t / s e c  
Avg Mass Ve loc i ty  
lb/hr-f  t 2  
Nominal Core 
I n l e t  Temp, "F  
Avg R i s e  i n  
Core, OF 
Nom tlot Channel 
O u t l e t  Temp, OF 
Avg Film Coeff ,  
DL..  / L -  r - 2  O r  

1 J . U  Y . 4L  Worth, % BOL 
Shutdown Boron, No 1598 
Rods, Clean, C o l d ,  ppm 
Shutdown Boron, No 1676 
Rods, Clean, Hot, ppm 
Boron Worth, Hot,  11130 
% Aklklppm 

Z Ak/k/ppm 
F u l l  Power Moderator 

2.37 x l o 6  
552.5 

60.0 

642.9 Boron Worth, Cold, 1 / 9 8  

5600 - ,. ,-? 1 .  I .  I " _  
(+o.3 to  - 3 . 5 )  

I 11 i e m D  Loe r t ,  L M I K I - ~  D L u / i i L  L L  , r 
Hoderator  P r e s s  Avg Film Temp 

n i f f .  OF rnpf f  A k / k / D s i  31.0 
x 10-lt 

(-0.3 t o  3 .5)  
i n - 6  

t o r  Void Coeff 
3 U L L  A L V d ,  I L  

Avg Heat Flux,  Doppler C o e f f i c i e n t ,  B tu /h r  f t 2  175,800 

Max Heat Flux Shutdown Yargln,  Hot Btu/hr  f t 2  491,000 
Avg Thermal c 7  Blirnable Po i sons ,  

bk /k /dcm2 

Ak/k/'F 

One Rod S t u c k ,  % Ak/k 

' LV 

-0.10 to -0.30 

(-1 t o  -1.6) 
x 10-5 

1 

h o r o s i  l i c a t e  

A c t i v e  H e a t  Trans  
P .... r h l _ _  r,2 

I N o .  Coolant T, 

II Modera 28 ,715  

Max Thermal 7 I  n 11 Number 
_.I L 

of Con t ro l  
lu.u 33x16 Output,  kw/ f t  Rods  

?lax Clad Sur- , - -  Number of Part-Length 
I Rods (PLR) 4'16 

Clldbb 

528 

64 

liata from FSAR 
Compiled By: Fred Heddleson 
Date: J u l y  1971 



14 

Exclusion Di s t ance ,  M i .  0.74 Radius 

Low Popu la t ion  Zone D i s t . ,  M i .  5 .6  

Met ropo l i s  D i s t ance  Popu la t ion  

Design Winds i n  mph: 

A t  0 - 50 f t  e l e v  10 8 

50 - 150 f t  130 
Green Bay, W i s  . 27 85,000 (69) 
Design Basis Earthquake 
Accel.,  g 0 . 1 2  150 - 400 f t  

- 
Operat ing Basis Earthquake 
Accel., G 0.06 
Earthquake Vert ical  Shock, 
% of H o r i z o n t a l  67 

150 

Tornado 300 mph tang.  + 60 t r a n s .  

AP = 3 p s i 1  - s e c  

Design P r e s s ,  

Max Leak Rate a t  
Design P r e s s ,  %/day 0 . 4  

P s i g  60 

I D. ENGINEERED SAFETY FEATURES 

Ca lcu la t ed  Max 
I n t e r n a l  P r e s s ,  p s i g  53 

I D 1 .  CONTAINMENT 

~~~ 

Design Basis: Designed t u  wi ths t and  t h e  i n t e r n a l  p r e s s u r e  accompanying a LOCA 
and t o  b e  v i r t u a l l y  l e a k  t i g h t  p rov id ing  adequate  r a d i a t i o n  s h i e l d i n g  f o r  bo th  
normal o p e r a t i o n  and a c c i d e n t  c o n d i t i o n s .  Designed t o  wi ths t and  combined load ings  
of DBA and maximum p o t e n t i a l  seismic c o n d i t i o n s .  

Vacuum R e l i e f  C a p a b i l i t y :  
n o t  r e q u i r e d ,  and s o ,  are n o t  provided.  

Designed f o r  2 p s i  d i f f e r e n t i a l  - vacuum b r e a k e r s  

Post-Construct ion T e s t i n g :  
tes t  w i l l  b e  performed a t  60 p s i g  f o r  24 h r s .  

W i l l  b e  p r e s s u r e  t e s t e d  a t  69 p s i g .  Leakage r a t e  

P e n e t r a t i o n s :  Designed w i t h  double  seals f o r  i n d i v i d u a l l y  t e s t i n g .  

Weld Channels: Seams i n  f l o o r  l i n e r  under  c o n c r e t e  f i l l  and a l l  w a l l  and dome 
seams a re  p r e s s u r i z e d  u s i n g  l e a k  d e t e c t i o n  channels .  Channels are d i v i d e d  i n t o  
areas, so leakage l o c a t i o n  can be i d e n t i f i e d .  



15 

Papce 3 .  PWR 

Reactor :  P o i n t  Beach 
D2. CONTAINMENT SAFETY FEATURES 

Containment Spray system: Designed t o  s p r a y  2400 gpm of bora ted  water  i n t o  
Containment when co inc idence  of 2 se ts  of 2 o u t  of  3 (l i i  Hi) containment pres-  
s u r e  s i g n a l s  occur  i n  co inc idence  w i t h  a s a f e t y  i n j e c t i o n  s i g p a l ,  o r  a manual 
s i g n a l .  L i t h e r  of 2 s u b s y s t e m s  a r e  capable  of d e l i v e r i n g  1/2 of  t h i s  f low, o r  
1200 gpm. 
i n  event  of a LOCA. 

A l s o ,  t h e  sys tem removes e lementa l  i o d i n e  from containment atmosphere 

Containment Cool ing:  The a i r  r e c i r c u l a t i n g  c o o l i n g  f u n c t i o n ,  dur ing  normal 
o p e r a t i o n ,  u ~ e s  3 o f  4 a i r  c o o l i n g  u n i t s  ( 2  f a n s / u n i t )  d i s t r i b u t i n g  f i l t e r e d  
and cooled a i r  throughout  containment .  Each a i r  handl ing  u n i t  t r a n s f e r  
1 . 5 7 X 1 O G  h t u / h r  t o  t h e  s e r v i c e  wa te r  system d u r i n g  normal p l a n t  o p e r a t i o n  and 
5 0 . 0 ~ 1 0 ~  b t u / h r  f o r  DBA c o n d i t i o n s  wlien s u p p l i e d  w i t h  1000 gpm c o o l i n g  water  a t  .. 
70°F i n l e t  t empera ture .  

Containment I s o l a t i o n  System: I s o l a t i o n  v a l v e s  are  provided as necessary  f o r  a11 
f l u i d  sys t e m  l i n e s  p e n e t r a t i n g  containment  t o  a s s u r e  two b a r r i e r s  f o r  redundance 
a g a i n s t  l eakage  of r a d i o a c t i v e  f l u i d s  t o  t h e  environment i n  event  of  LOCA. T l i c se  
b a r r i e r s  are i n  tlle form of i s o l a t i o n  v a l v e s .  In a d d i t i o n  t o  s a t i s f y i n g  contnin-  
ment i s o l a t i o n  c r i t e r i a ,  t h e  v a l v i n g  is designed t o  f a c i l i t a t e  normal o p e r a t i o n  
and maintenance of  t h e  s y s  terns. 

containment ,  p a s s e s  t h e  a i r  througti roughing f i l t e r ,  t l E f A  and c h a r c o a l  f i l  t c r s ,  
and t h e n  r e t u r n s  t h e  a i r  t o  containr)ic.nt. Purge system h a s  no c h a r c o a l  f i l t e r s .  

Containment A i r  F i l t r a t i o n :  A c h a r c o a l  f i l t e r  system draws contaminated a i r  from 

P e n e t r a t i o n  Room: N o  rooms l a b e l e d  as  such on drawings.  

Organic-Iodide F i l t e r :  ?io referencr .  found.  

Hydrogen Recombiner: 1'0s t -acc ident  purging provides  a s a f e  and r e l i a b l e  method 
f o r  c o n t r o l l i n g  p o t e n t i a l  hydrogen accumulat ion.  

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

Accumulator Tanks: Two t a n k s ,  each c o n t a i n i n g  7500 g a l l o n s  of  bora ted  water  arc  
p res su r i zed  by n i t r o g e n  t o  700 p s i g .  These tanks  are  connected t o  t h e  coolan t  
system b y  p i p i n g  w i t h  2 check v a l v e s  i n  series f o r  each tank.  When p r e s s u r e  i n  
t h e  c o o l a n t  system drops  below 700 p s i g ,  t h e  check v a l v e s  open, and accumulator  
c o n t e n t s  a r e  i n j e c t e d  i n t o  t h e  r e a c t o r  v e s s e l .  One tank  w i l . l  f i l l  t h e  r e a c t o r  
v e s s e l  t o  a l e v e l  half-way upon t h e  c o r e .  

H-i.gh-head S a f e t y  I n j e c t i o n :  Two high-head s a f e t y  i n j e c t i o n  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 .  When i n j e c t i o n  f i r s t  s t a r t s ,  i n i t i a t e d  
by t h e  S a f e t y  I n j e c t i o n  S i g n a l ,  concent ra ted  b o r i c  a c i d  from t h e  b o r i c  a c i d  tank  
is  i n j e c t e d  i n t o  t h e  c o o l a n t  system. Each pump i s  r a t e d  700 gpm (? 1150 p s i g  and 
can supply  w a t e r  l o s t  by a break  up t o  4" s i z e .  
reduce r e a c t o r  p r e s s u r e  s o  low-head pumps can be r u n  t o  pump mvre water i n t o  tlle 
r e a c t o r .  

Steam dump can be employed t o  

-Low-head S a f e t y  I n j e c t i o n :  T h i s  system and t h e  Res idua l  Heat Removal System are  
t h e  same. 
o p e r a t e  when c o o l a n t  p r e s s u r e  h a s  dropped t o  t h e  600 p s i g  range ,  a f t e r  accumula- 
t o r s  have f u n c t i o n e d .  These 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 ,  and i f  t h i s  supply  i s  exhaus ted ,  r e c i r c u l a t i o n  phase s ta r t s  with water 
pumped from t h e  containment  sump. 
each l o o p  and one on s tandby.  Uni t s  are r a t e d  2 4 . 1 . 5 ~ 1 0 ~  f i tu/hr  eacll. 

Two pumps are provided ,  each r a t e d  1560 gpm @ 120 p s i g .  These pumps 

Thrc.e h e a t  exchangers  a r e  provided - one f o r  
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Reactor :  P o i n t  Beach 
E .  OTHER SAFETY-RELATED FEATURES 

Reactor  Vessel F a i l u r e :  No r e f e r e n c e  found 
Missile & Reactor  Forces  - 

Core Cooling C a p a b i l i t y  - I I Containment F l o o d a b i l i t y  - 

Reactor-Coolant Leak-Detection systems: Provided by equipment which con t inuous1  
monitors  containment a i r  a c t i v i t y  and humidi ty ,  and runoff  from condensate  c o l l e c t  
i ng  pans under f a n  c o i l  u n i t s .  C r i t e r i o n  i s  d e t e c t i o n  of d e v i a t i o n s  from norma: 
i n c l u d i n g  air  p a r t i c u l a t e  a c t i v i t y ,  r ad iogas  a c t i v i t y ,  humidi ty ,  condensate  run- 
o f f  and f o r  g r o s s  l eakage ,  l i q u i d  inven to ry  i n  containment sump. 

Emergency Power: Two d ie se l -gene ra to r  sets are provided as 2 independent  systems 
s e p a r a t e l y  housed. The u n i t s  are General  Motors model 999-20, each r a t e d  2850 kW 
cont inuous a t  900 rpm. These u n i t s  each have 2 a i r  s t a r t i n g  motors w i th  compres- 
sed a i r  t anks  f o r  5 starts.  Each u n i t  h a s  a 550 g a l .  day t ank  and a s i n g l e  s t o r -  
age  tank w i t h  12,000 g a l .  supply.  Another supply of f u e l  p rov ides  cont inuous 
o p e r a t i o n  of one eng ine  f o r  n e a r l y  20 days.  

Part-Length Con t ro l  Rods - Y e s ,  p rov ide  t o  suppres s  xenon o s c i l l a t i o n s  t h a t  
might occur  i n  t h e  a x i a l  dimension. I 

In-Core Ins t rumen ta t ion  - Out-of-core i n s t r u m e n t a t i o n  provided to o b t a i n  in-  I fo rma t ion  on power d i s t r i b u t i o n .  In-core d e t e c t o r s  are used f o r  c a l i b r a -  
t i o n .  

Unborated Water Control :  Because of t h e  procedures  involved i n  t h e  d i l u t i o n  pro- 
cess, an erroneous d i l u t i o n  i s  considered u n l i k e l y .  Neve r the l e s s ,  i f  an uninten-  
t i o n a l  d i l u t i o n  of boron i n  t h e  r e a c t o r  c o o l a n t  does occur ,  numerous alarms and 
i n d i c a t i o n s  a re  a v a i l a b l e  t o  a l e r t  t h e  o p e r a t o r  t o  t h e  c o n d i t i o n .  The maximum 
r e a c t i v i t y  a d d i t i o n  due t o  t h e  d i l u t i o n  i s  slow enough t o  a l low t h e  o p e r a t o r  t o  
determine t h e  cause of t h e  a d d i t i o n  and t o  t a k e  c o r r e c t i v e  a c t i o n  b e f o r e  excess ive  
shutdown margin i s  l o s t .  

Long-Term Cooling - I n t e r n a l  o r  E x t e r n a l  Systems: Long t e r m  coo l ing  is  accom- 
p l i s h e d  by t h e  Decay Heat Removal System which r e c i r c u l a t e s  water from t h e  con- 
tainment sump. Redundant p i p i n g  and components i n s u r e  t h a t  an o p e r a b l e  system 
w i l l  b e  a v a i l a b l e .  Heat exchangers i n  t h e  system can c o o l  t he  r e c i r c u l a t e d  
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Page 5 ,  PWR 
R ~ ~ ~ ~ ~ ~ :  P o i n t  Beach 

F. MISCELLANEOUS 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: Began measurement of windspeed 
and d i r e c t i o n  i n  A p r i l  1967 us ing  a 150' h igh  tower.  
Seismographs n o t  mentioned. 

Data i s  recorded.  

P l a n t  Operat ing Mode: Load fo l lowing  

S i t e  Fea tu res :  P l a n t  l o c a t e d  on t h e  w e s t  s h o r e  of Lake Michigan i n  t h e  town o f  
Two Creeks on a s i t e  c o n s i s t i n g  of 1260 acres. The l a n d  is  f l a t  t o  r o l l i n g  and 
used most ly  f o r  a g r i c u l t u r e  ( d a i r y  farms and v e g e t a b l e  canning) .  
S t a t e  F o r e s t  i s  j u s t  sou th  of t h e  s i t e .  I n  a 2-mi r a d i u s  t h e r e  w i l l  b e  270 in-  
h a b i t a n t s  i n  1975 and i n  5-mi r a d i u s  t h e r e  w i l l  b e  1439. S i t e  grade i s  597.5' 
MSL about 18 f t  above normal lake l e v e l .  

P o i n t  Beach 

Turbine O r i e n t a t i o n :  E j e c t e d  t u r b i n e  b l ades  could s t r i k e  containment.  Center- 
l i n e s  are 216 f t  a p a r t .  

Emergency Plans:  P l a n s  w i l l  b e  wr i t ten  t o  cover a l l  emergencies a f f e c t i n g  person- 
n e l  o r  p u b l i c  h e a l t h  and s a f e t y .  These p l a n s  w i l l  v a r y  i n  scope depending on t h e  
s e r i o u s n e s s  of t h e  a c c i d e n t  and t h e  e x t e n t  o f  contaminat ion o r  r a d i o a c t i v i t y  re- 
lease. O v e r a l l  r e s p o n s i b i l i t y  f o r  s a f e  o p e r a t i o n  of t h e  p l a n t  and p u b l i c  h e a l t h  
and s a f e t y  l i es  w i t h  t h e  General  Supt . ;  and a l l  communications w i t h ,  o r  release o f  
i n fo rma t ion  t o ,  t h e  g e n e r a l  p u b l i c  w i l l  b e  made by him, o r  h i s  a l t e r n a t e .  
Environmental  Monitoring Plans-: A p r e o p e r a t i o n a l  program w a s  s t a r t e d  i n  Nov. 1967. 

Monitored v a r i a b l e s  i n c l u d e  a i r ,  wa te r ,  s h o r e l i n e  s i l t ,  s o i l ,  v e g e t a t i o n ,  mi lk ,  
and a l g a e  samples.  The p r e o p e r a t i o n a l  program w i l l  test  equipment,  sampling and 
a n a l y t i c a l  procedures ,  i n v e s t i g a t e  s u i t a b i l i t y  of sampling p o i n t s ,  and p rov ide  a 
r a d i o l o g i c a l  background b a s e  l i n e  from which p o s s i b l e  changes i n  l e v e l s  fo l lowing  
p l a n t  o p e r a t i o n s  can b e  d e t e c t e d  and eva lua ted .  Monthly milk samples from a l o c a l  
d a i r y  are processed by t h e  Rad ia t ion  P r o t e c t i o n  S e c t i o n  o f  t h e  Wisc. Dept. of 
Heal th  and S o c i a l  S e r v i c e s .  Samples are be ing  analyzed by an i n d u s t r i a l  labora-  
t o ry .  
Radwaste Treatment:  Provides  equipment t o  c o l l e c t ,  p r o c e s s ,  and p r e p a r e  f o r  d i s -  

p o s a l  w i t h i n  l i m i t s  of  10CFR20 a l l  r a d i o a c t i v e  l i q u i d ,  gaseous and s o l i d  wastes.  
Liquid w a s t e s  are evaporated and /o r  d imine ra l i zed .  T rea t ed  w a t e r  f r o m  d e m i n e r a l i -  
z e r s  o r  t h e  evapora to r  w i l l  be  monitored and d i scha rged  v i a  condenser d i scha rge .  
Evaporator  c o n c e n t r a t e s  and d e m i n e r a l i z e r  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 t h  o t h e r  s o l i d  wastes f o r  d i s p o s a l .  Gaseous wastes are  h e l d  
f o r  decay and d i scha rged  through t h e  p l a n t  v e n t .  

Stack Height - Runs up through roof of secondary containment - 1.175' h igh .  

Waste Heat System: 
s h o r e  i n  water 22 '  deep, and d i s c h a r g i n g  through 2 flumes 150'  from s h o r e .  When 
ambient l a k e  temperature  i s  40F o r  h i g h e r ,  condenser c i r c u l a t i n g  water f low w i l l  
be 350,000 gpm/unit  w i t h  19.3F temp r i se .  When ambient l a k e  temp i s  below 40F, 
flow w i l l  b e  214,000 gpmlunit  w i t h  a temp rise of 31.5F. 

Once through system t a k i n g  w a t e r  from Lake Michigan 1750' from 



18 

WACTOR NAME P o i n t  Beach Nuclear  P l a n t  

U n i t s  1 6 2 
;- CIRCl.JLATING WATER SYSTEM 

& SITE FEATURES 

TIIERMAL TYPC OF N U C U A K  D O C U T  NO. 50-266 

OUTPUT, M W t  1518 STEAM SYSTCI4 PWR 50-301 

NCARUY n o w  OF W A T L ; H - ~ ~  . .  IiOI<FIAL LCVLL 580' ( W L )  

IMX PROLI FLOOD LLVLL 590' (PEL) 

SIZE OF SITE 1260 ACKLS SITE GRADE CLEVATIOII 597.5' (MSL) 

TOPOGRAPHY OF SITE F l a t  t o  R o l l i n v  
OF SURROUNDING AWA (5 M I  M D )  K o l l i n a  

TOTAL PERMANENT POPULATION I N  2 I 4 1  I tAU 270 @975 ) I N  5 MI 3 A i )  1439 (1975)  

NEAREST CITY OF 50,000 POPULATIm Green Bay, Wisconsin 

DISTANCL FROM SITL 27 MILLS POPULATION 85,000 (1969)  -- 
LAND USE I N  5 MILL RADIUS A g r i c u l t u r a l  - d a i r y  farming and v e g e t a b l e  canning 

Page h 

I 
I 

i 
I 

I 
I 

i 

CIRCULATING HATER SYSTLM TYPL O F  SYSlLM Once t h r o u g h  

WATER TAKEN FROM Lake :.lichigan p.)a Condenser Cool ing 

WATLR LIODY TLMPERATUWS - WIlITLK AVC, 38 r SUMNLR AVC 64 F AVC, - F -- 
R I V E R  FLOW IIA ( c f s )  dvg z: Q U A i i T I ' i Y  OF MAAEUP AATLd - ( gpm I 

A TOTAL FLOW THROUGH CONULI4SLKS 350,000 ( F D m )  TLMPEKA'i'UK RISL 19 * 3 F  
- See delow z; HEAT RLMOVAL CAPACITY OF COliL)LtlSE1<S ( B t u h r )  Per unit 

COOLING TOWERS None 
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lb /h r - f  t 2  
Nominal Core 
I n l e t  Temp, O F  

Avg Rise i n  
Core, OF 
Non Hot Channel 
O u t l e t  Temp, OF 
Avg Film Coeff ,  
D C . .  1L- c - 2  or- 

CRYSTLL R I V E D ,  50.- 302 (~1.m) Page 1 

P r o j e c t  N a m e :  C r y s t a l  R ive r  #3 Nuclear  Gen. P l a n t  

Locat ion:  C i t r u s  Co . ,  F l o r i d a *  
Owner: F l o r i d a  Power Corp. 
NSS Vendor: Babcock & Wilcox 

Reactor :  C r y s t a l  River  
A-E: G i l b e r t  Assoc ia t e s  
Vessel Vendor: Babcock & Wilcox 
Docket No.: 50-302 
Containment Cons t ruc to r :  Not S p e c i f i e d .  

*On Gulf of Mexico, 70 m i  N of Tampa. 

Rods, Clean, Cold, ppm 
555 Shutdown Boron, N o  

Rods, Clean, Hot,  ppm 
50.1 Boron Worth, Hot,  

X Ak/k/ppm 
643.1 Boron Worth, Cold, 1 /75  

X Ak/k/ppm 
F u l l  Power Moderator ( - . l l  t o  -3.56) 5000 

1442 

1/ 100 

,,. A .  ,. I n _  - - - I ,  

A. THERMAL-HYDRAULI C B .  NUCLEAR 
I II I 

D L U I I I L  L L  , r 
Avg Film Temp 31 
D i f f ,  OF 
Ac t ive  Heat Trans 

x 1 u  
Yoderator  P r e s s  (-5 t o  3) 
Coeff ,  Ak/k/psi  x 10-6 
Moderator Void Coef f  --- 

d U L L  t i L T d )  L L  

Avg Heat Flux, 163,725 

Max Heat Flux 510,300 
R t i i  / I )  r f t 

B tu /h r  f t 2  

Ak/k/% Void 
Doppler C o e f f i c i e n t ,  (-1.1 t o  - 1 . 7 )  

Shutdown Xargin,  Hot 
n,, una ct..,-i, -1 A,. 17. 1 

Ak/k/'F x 10-5 

- - - , . . - - - 
Avg Thermal 
o u t p u t ,  kw/f t  
Max Thermal 

n, /o U K / K  I 
sons ,  I A 1 2 0 3 - B 4 C  i n  Z i r -  

,, " L L L  , \vu " L U C  

5.4 Burnable Po i  
T V ~ O  ana F ~ T  

16-83 
-, _ -  -..- ,,,m 

-- . -- Number of Con t ro l  
Output,  kw/f t  Rods 61x16 
??ax Clad Sur- Number of Part-Leng t h  

1 - Rods (PLR) 

Data from FSAR 

caloy 4 tube 

976 

8 a s sembl i e s .  

Compiled By: Fred Heddleson 
Date: May 1971 I 

No. Coolant 
Loops 

2 I 
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Exclusion Dis tance ,  M i .  0.83 r a d .  

Low Popula t ion  Zone D i s t . ,  M i .  5.0 

Metropol i s  Dis tance  Popula t ion  
Tampa, F l a .  75 m i .  308,000 1961 

Design Winds i n  mph: 

A t  0 - 50 f t  e l e v  110 

50 - 150 f t  1 7 9  

150 - 400 f t  Design Basis Earthquake 
Accel. .  0.10 

55 Design P r e s s ,  
P s i g  
Max Leak Rate a t  
Design P r e s s ,  %/day 0.25 

Opera t ing  Basis Earthquake 
Accel . ,  G 

Calcu la ted  Max 
I n t e r n a l  P r e s s ,  p s i g  50.4 

Tornado 300 mph t ang .  0.05 

~ 

- Design-Basis: Designed t o  ensure  t h a t  l eakage  of  r a d i o a c t i v i t y  w i l l  n o t  exceed 
des ign  v a l u e  under  LOCA c o n d i t i o n s  f o r  double-ended r u p t u r e  of max s i z e  p ipe  oreak 
and f o r  dead loads from tornado,  earthquake, e tc .  

AP = 3 p s i /  - s e c  Earthquake V e r t i c a l  Shock, 
% of H o r i z o n t a l  67 

' Vacuum Relief C a p a b i l i t y :  Designed f o r  2.5 p s i g  e x t e r n a l  p r e s s u r e .  Found no 
r e f e r e n c e  t o  vacuum b r e a k e r s .  

' Post -Cons t ruc t ion  Tes t ing :  Pressure  tes t  a t  63.3 p s i g .  Leakage-rate tests a t  
des ign  p r e s s u r e  and 112 d e s i g n  p r e s s u r e .  Leakage-rate tests w i l l  b e  r u n  p e r i o d i -  

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 ?  Yes, S e c t i o n  1 . 4  states  p l a n t  w a s  
designed and c o n s t r u c t e d  t a k i n g  c o n s i d e r a t i o n  of c r i t e r i a ,  and t h e  f e a t u r e s  t h a t  
meet each c r i t e r i o n  are discussed.. 

D.  ENCINEERED SAFETY FEATURES 

c a l l y  t h e r e a f t e r .  

. Penetrations: A l l  p e n e t r a t i o n s  are double s e a l e d  and i n d i v i d u a l l y  t e s t a b l e .  

[ D 1 .  CONTAINMENT 

T e s t  channels  were i n s t a l l e d  on i n s i d e  of  l i n e r  a long  seal welds 
t h a t  would b e  i n a c c e s s i b l e  a f t e r  f i n a l  c o n s t r u c t i o n .  A plug connect ion f o r  t e s t -  
i ng  i s  a v a i l a b l e  on each channel  segment. 



2 1  

Page 3. PWR 

Reactor :  C r y s t a l  River  
D 2 .  CONTAINMENT SAFETY FEATURES 

ContainLtLrnt Spray System: The r e a c t o r  b u i l d i n g  spray  system is designed t o  f u r n i s h  
b u i l d i n g  atmosphere cool ing  t o  l i m i t  pos t -acc ident  b u i l d i n g  p r e s s u r e  t o  less than - 
t h e  des ign  va lue  and t o  reduce t h e  b u i l d i n g  t o  n e a r l y  a tmospheric  p r e s s u r e .  
d i t i o n ,  a l k a l i n e  sodium t h i o s u l f a t e  i n  t h e  spray  i s  provided i n  more than adequate  
q u a n t i t i e s  t o  remove t h e  f i s s i o n  product  i o d i n e  i n v e n t o r y  from t h e  containment a t -  
mosphere. Two pumps and complete independent system f o r  each can each supply 1800 
gpm @ 200 p s i g  tak ing  s u c t i o n  from t h e  borated-water  s t o r a g e  tank.  

Containment Cooling: Designed t o  hold  temp between 60F and l lOF under normal 
o p e r a t i o n  and to remove h e a t  under emergency c o n d i t i o n s  where max temp would be 
281F. 
615,000 Btu /hr  h e a t i n g .  
changes lhr .  

I n  ad- 

C a p a c i t i e s  are 4 . 3 ~ 1 0 ~  Btu/hr  and 2 4 0 ~ 1 0 ~  Btu/hr  r e s p e c t i v e l y  (cool ing)  and 
V e n t i l a t i o n  o r  exhaus t  ra te  i s  50,000 cfm f o r  1 . 5  a i r  

Containment I s o l a t i o n  System: Leakage through a l l  f l  u i d  p e n e t r a t i o n s  not  s e r v i n g  
a 'ccident consequence l i m i t i n g  systems i s  minimized by a double  b a r r i e r  so t h a t  no 
s i n g l e  c r e d i b l e  f a i l u r e  o r  mal func t ion  can r e s u l t  i n  l o s s  of i s o l a t i o n  o r  i n t o l e r -  
a b l e  leakage .  The i n s t a l l e d  double  b a r r i e r s  t a k e  t h e  form of c losed  p ip ing  sys-  
tems w i t h  i s o l a t i o n  v a l v e s  both  i n s i d e  and o u t s i d e  t h e  Reactor  Bui ld ing .  

Containment A i r  F i l t r a t i o n :  A i r  exhausted i s  passed through roughing,  HEPA 
f i l t e r s ,  and c h a r c o a l  f i l t e r s  b e f o r e  d i s c h a r g e  through t h e  p l a n t  v e n t .  

P e n e t r a t i o n  Room: There i s  a p e n e t r a t i o n  area w i t h  f a n s ,  e tc .  

Organic-Iodide F i l t e r :  None mentioned. 

Hydrogen Recombiner: Bui ld ing  purge system w i l l  be  used t o  c o n t r o l  hydrogen con- 
c e n t r a t i o n .  A c o n c e n t r a t i o n  of 3.5% H2 would be  reached 9 weeks a f t e r  LOCA. 

D3. SAFETY I N J E C T I O N  SYSTEMS 

Accumulator Tanks: Two t a n k s ,  each hold ing  7000 g a l l o n s  of b o r a t e d  water ,  a r e  
maintained a t  600 p s i g  by n i t r o g e n  p r e s s u r i z i n g .  When system p r e s s u r e  drops below 
600, two check v a l v e s  i n  series open and a l s o  d i s c h a r g e  c o n t e n t s  of t h e  tanks  i n t o  
t h e  r e a c t o r .  Volume i s  s u f f i c i e n t  t o  cover  t h e  c o r e  t o  t h e  314 p o i n t  assuming 
t h a t  r e a c t o r  v e s s e l  w a s  empty. 

H-igh-head S a f e t y  I n j e c t i o n :  System i s  i n i t i a t e d  by low reac tor -coolan t  system 
p r e s s u r e ,  o r  high containment p r e s s u r e .  Borated w a t e r  i s  i n j e c t e d  by 2 pumps t h a t  
s e r v e  a l s o  a s  charging pumps. One pump can d e l i v e r  500 gpm @ 600 p s i g .  One pump 
has  c a p a c i t y  t o  prevent  f u e l  damage f o r  s m a l l e r  s i z e d  l e a k s .  These pumps can be 
o p e r a t e d  i n  s e r i e s  wi th  t h e  decay h e a t  removal system, i f  d e s i r e d .  

Low-head S a f e t y  I n j e c t i o n :  Two pumps w i l l  d e l i v e r  6000 gpm t o  r e a c t o r  v e s s e l  a t  
100 p s i g ,  t a k i n g  s u c t i o n  from t h e  b o r a t e d  water  s t o r a g e  tank .  
of t h e  decay h e a t  removal system. 
f lood  t h e  c o r e  and cover  i t  wi th  water t o  prevent  f u e l  damage even f o r  double- 
ended r u p t u r e  of t h e  l a r g e s t  s i z e d  p i p e .  

These pumps a r e  p a r t  
This  system and t h e  accumulators  a r e  designed t c  
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~ ~ ~ ~ t ~ ~ :  C r y s t a l  River  
E .  OTHER SAFETY-RELATED FEATURES 

Reactor  Vessel  F a i l u r e :  NO r e f e r e n c e  found. 
M i s s i l e  & Reactor  Forces  - 

Core Cooling C a p a b i l i t y  - 

Containment F l o o d a b i l i t y  - I 
Reactor-Coolant Leak-Detection Systems: Leakage i n d i c a t e d  by changes i n  contain-  

ment sump water l e v e l s ,  monitor ing of makeup tank  l e v e l ,  and changes i n  r a d i o -  
a c t i v i t y  of containment atmosphere. 

L 
Failed-Fuel-Detect ion S y s t e m :  Found no r e f e r e n c e  t o  t h i s  system. 

I 

~ Emergency Power: Turbine-generator  -- a )  designed t o  s t a y  i n  o p e r a t i o n ,  supply ing  
power t o  a u x i l i a r y  b u s s e s ;  b) f o u r  230 kv t ransmiss ion  l i n e s  -- one from Curlew, 
one from Ulmerton, and two from C e n t r a l  F l o r i d a ;  c )  e i t h e r  Unit  1 o r  2 a t  t h e  
C r y s t a l  River  P l a n t ;  d )  two q u i c k - s t a r t i n g  3000 kw d i e s e l - g e n e r a t o r  u n i t s .  Engi- 
neered s a f e t y  f e a t u r e s  s u p p l i e d  from two s e p a r a t e  b u s s e s ,  each of which can be  
s u p p l i e d  from any of t h e  f o u r  sources  of power, and each capable  of independent ly  
supply ing  power f o r  s a f e  shutdown. 

Cont ro l  of Axia l  Xenon O s c i l l a t i o n s :  
Burnable Shims - Chemical shim s h a l l  be  used i n  conjunct ion  w i t h  c o n t r o l  rods 

t o  compensate f o r  e q u i l i b r i u m  xenon c o n d i t i o n s .  

Part-Length Cont ro l  Rods - 

In-Core I n s t r u m e n t a t i o n  - One p e r  f u e l  assembly. 

Cal led Axia l  Power Shaping Rod Assembly. 
e i g h t  assembl ies .  

There a r e  

Unborated Water Control :  The h i g h e s t  rate of d i l u t i o n  can be  handled by t h e  auto-  
m a t i c  c o n t r o l  system, which i n s e r t s  rods  t o  main ta in  t h e  power l e v e l  and thus  l i m i t  
t h e  r e a c t o r  c o o l a n t  system t e m p  r ise.  I f  an i n t e r l o c k  f a i l u r e  occurred  whi le  t h e  
r e a c t o r  was under manual c o n t r o l ,  t h e s e  r e a c t i v i t y  a d d i t i o n s  would cause a h igh  
r e a c t o r  c o o l a n t  temperature  t r i p  o r  a h igh-pressure  t r i p .  I n  any e v e n t ,  t h e  t h e r -  
m a l  power w i l l  n o t  exceed t h e  d e s i g n  overpower c o n d i t i o n ,  and t h e  system p r e s s u r e  
w i l l  no t  exceed code a l lowable  l i m i t s .  T h e r e f o r e ,  moderator d i l u t i o n  a c c i d e n t s  
w i l l  no t  cause damage t o  t h e  r e a c t o r  coolan t  system. 

reduce  t h e  c o o l a n t  system below 280F dur ing  p l a n t  cooldoyn. During t h i s  o p e r a t i n g  
mode, c o o l a n t  is  drawn from t h e  c o o l a n t  system, c i r c u l a t e d  through t h e  decay h e a t  
removal c o o l e r s  by t h e  decay h e a t  removal pumps and then  i n j e c t e d  back i n t o  t h e  
coolan t  system. Heat rece ived  by t h i s  system i s  r e j e c t e d  t o  t h e  decay h e a t  c losed  
c y c l e  cool ing  water system and from t h e r e  t o  t h e  decay h e a t  s e a  water  system. Com- 
ponents  i n  t h e s e  two systems a r e  redundant  f o r  r e l i a b i l i t y  purposes .  Long-term 
core  cool ing  accomplished by r e c i r c u l a t i o n  of b o r a t e d  water  t h a t  has  c o l l e c t e d  i n  

Long-Term Cooling - I n t e r n a l  o r  E x t e r n a l  Systems: Decay h e a t  removal system can 
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Page 5,  PWR 
R ~ ~ ~ ~ ~ ~ :  C r y s t a l  River  

F. MISCELLANEOUS 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: Data h a s  been c o l l e c t e d  s i n c e  
1968 wi th  ins t ruments  on a 150' tower.  Seismographs not  mentioned. 

P l a n t  Operat ing Mode: Load fo l lowing .  

S i t e  Fea tures :  Located on 4738 a c r e s  of f l a t  marshland along t h e  Gulf of Mexico. 
, i t e  grade  is  18 ' -  6" MSL w i t h  very  l i t t l e  t h r e a t  of f l o o d i n g .  Popula t ion  i s  very  
p a r s e  (920 i n  5 m i .  r a d i u s  i n  2015). Surrounding a r e a  i s  most ly  wooded and f l a t .  
IS-19 runs N-S about 4 112 m i l e s  east of p l a n t .  

Turbine O r i e n t a t i o n :  E j e c t e d  t u r b i n e  b l a d e s  could s t r i k e  t h e  containment s t r u c t u r e  
C e n t e r l i n e s  a r e  about  160'  a p a r t .  

Emergency Plans  : P l a n s  cover emergencies such as f i r e ,  b o d i l y  i n j u r y ,  r a d i a t i o n  
and contaminat ion a c c i d e n t s ,  n a t u r a l  d i s a s t e r s ,  and a r e a c t o r  a c c i d e n t .  P l a n t  i s  
s e l f - s u f f i c i e n t  t o  cope wi th  any emergency; b u t  o u t s i d e  agencies  such as t h e  F l o r i d  
Div. of H e a l t h ,  t h e  F l o r i d a  Highway P a t r o l ,  t h e  Coast Guard, t h e  l o c a l  C i v i l  Defens 
Uni t ,  area h o s p i t a l s  and t h e  AEC w i l l  be  c a l l e d  upon as needed. 

Environmental  Monitoring Plans:  Divided i n t o  p r e o p e r a t i o n a l  and o p e r a t i o n a l  piiases 
P r e o p e r a t i o n a l  measurements w i l l  be  a b a s e l i n e  t o  which o p e r a t i o n a l  l e v e l s  of r a d i o  
a c t i v i t y  i n  t h e  environment can be  compared. Measurement of  a c t i v i t y  i n  media con- 
t a c t e d  by a i r  and water  can s e r v e  as t h e  ear l ies t  means of  d e t e c t i o n  of changes i n  
l e v e l s .  Therefore ,  e v a l u a t i o n  of a p p r o p r i a t e  environmental  media and t r a n s f e r  pa th  
ways through t h e  environment w i l l  t a k e  p l a c e  i n  t h i s  program. Most samples w i l l  be 
screened  by count ing f o r  g r o s s  b e t a  and p e r i o d i c a l l y  f o r  g r o s s  a lpha  a c t i v i t y .  
Gamma ray  spectrum a n a l y s i s  w i l l  be t h e  p r i n c i p a l  measurement technique  u t i l i z e d  f o  
a l l  samples.  The o p e r a t i o n a l  program w i l l  be  modif ied as exper ience  d i c t a t e s .  

Radwaste Treatment:  Designed t o  c o l l e c t ,  s t o r e ,  and process  was tes  on t h e  h a s i s  o 
1% f a i l e d  f u e l  e lements .  
reduce a c t i v i t y  s o  c o n c e n t r a t i o n  i n  r o u t i n e  r e l e a s e s  is  s i g n i f i c a n t l y  less than t h e  
r e g u l a t o r y  l i m i t s .  These e f f l u e n t s  are cont inuous ly  monitored and t h e  d i s c h a r g e  is 
te rmina ted  i f  t h e  c o n c e n t r a t i o n  exceeds t h e  monitor  s e t p o i n t .  S o l i d  wastes  a r e  
packaged i n  DOT approved c o n t a i n e r s  for o f f - s i t e  shipment.  

The l i q u i d  and gaseous radwaste  systems are designed t o  

S tack  Height - Vent runs up s i d e  of containment s t r u c t u r e .  

Waste Heat System_: Once-through system i s  used t a k i n g  condenser cool ing  water f r o ]  
t h e  Gulf of  Mexico and d i s c h a r g i n g  back i n t o  t h e  Gul f .  
600,000 spin w i t h  a temp r ise  of 18F. 
f o r  misc.  cool ing .  h e a t  removal c a p a c i t y  of condenser i s  5 5 3 0 ~ 1 0 ~  Btu /hr .  Two 
c o a l - f i r e d  p l a n t s  a r e  a l r e a d y  on t h e  s i t e .  
635,000 gpm for condensers  wi th  11F temp r ise .  
and d ischarge  d u c t s .  

Flow through condenser is  
An a d d i t i o n a l  q u a n t i t y  of 37,000 gpm i s  used 

T h e i r  t o t a l  capac i ty  i s  900 MWe us ing  
A l l  3 p l a n t s  w i l l  use  same i n t a k e  
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THERMAL 

OUTPUT, M W t  2452 

Page 6 

TYPE OF NUCLLAR DOCKET NO. 50-302 

STEAM SYSTEM PMK 

S. CIRCULATING WATER SYSTEM 
& SITE FEATURES 

~ ~~~~~~~~ 

REACTOR NAME C r y s t a l  iZiver Unit  3 

l l u c l e a r  Genera t ing  P l a n t  

MAX PROB FLOOD LEVEL 1 2 '  (MSL) 

SIZE OF SITE 4738 ACRES S I T E  GRADE ELEVATION 18'-6YMSL) 

TOPOGRAPHY OF SITE F l a t  mangrove swamps and Elarshland 

OF SURROUNDING AREA ( 5  M I  RAD) F l a t  
920 2015 

TOTAL PERMANENT POPULATION I N  2 MI RAD 0 ( 1 3 6 7 )  I N  5 MI RAD 77 (1967 ) 

NEAREST CITY OF 50,000 POPULATION G a i n e s v i l l e ,  F l o r i d a  

DISTANCE FROM SITE 52 MIUS POPULATION 55,900 0969 ) 

LAND USE I N  5 MILE RADIUS dooded-60k, and 20% P a s t u r e  l a n d  

TYPE OF SYSTEM ( ~ n c e  tllrough - CIRCULATING WATER SYSTEM 
WATER T A ~ N  FROM Gulf of i lexico FOR Condenser c o o l i n g  

SUMMER AVG - F AVG - F - WATER BODY TEMPERATURES - WINTER AVG - F - 
RIVER FLOW "* (cfs) avg .  *$:QUANTITY OF  MAKEUP WATER 37,000' : :  ( gpm ) 

:\":TOTAL FLOW THROUGH CONDENSERS 6o0,OOo ( gpm ) TEMPERATURE RISE 18 F 

"*HEAT REMOVAL CAPACITY OF CONDENSERS 5 5 3 0  , , , n  G ( ~ t ~ / h ~ )  :: i4isc Cooling 
$::': P e r  [ j n i t  

COOLING TOWERS 'Ione 

OTHER 1~~~~~~~~~~ A l l  u n i t s  use Sdme i n t a k e  

and d i scha rge  c a n a l s .  I n t a k e  i s  16,000 f t  long  and d i scha rge  canal is 13,000 f t .  

Two c o d - f i r e d  p l a n t s  on t:iis s i t e .  

NUCLEAR SAFETY INFORMATION CENTER 
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Eff  Flow Area f o r  
Heat Trans,  f t 2  
Avg V e l  Along 
Fue l  Rods, f t / s e c  
Avg Mass Ve loc i ty  
l b  f h r - f t 2  
Nominal Core 
I n l e t  Temp, O F  
Avg R i s e  i n  
Core. O F  

ZIOTT STATION, 3'7-304 (P'iT) Page 1 

P r o j e c t  N a m e :  Zion S t a t i o n ,  Un i t s  1 & 2 Reactor :  Zion 

Locat ion:  NE I l l i n o i s ,  40 m i  N of ChicagWessel  Vendor: Babcock & Wilcox 
Owner: Commonwealth Edison CO.  Docket N o . :  50-304 ( a l s o  50-295) 
NSS Vendor: Westinghouse Containment Constructor :Not  s p e c i f i e d .  

A-E: Sargen t  & Lundy 

1.092 

9.53 

1265 

1408 

1/85 

k e f f ,  Hot,  F u l l  Power 
X e  and Sm 
T o t a l  Rod 
Worth, % 
Shutdown Boron, No 
Rods, Clean, Cold, ppm 
Shutdown Boron, No 
Rods, Clean, Hot, ppm 
Boron Worth, Hot, 

51.4 

15.3 

2.52 lo6  
530.2 

66.8 AkfkfDDm 

Eff  Flowrate  f o r  T e f f ,  Cold, No 11.183 Heat Trans l b / h r  1128.9 lo6 Power. Clean 

I 

631.7 Nom Hot Channel 
O u t l e t  Temp, OF 

5800 Avg Film Coeff ,  
B tu fh r  f t 2 ,  "F 
Avg Film Temp ? r  r 

~ , . i .  

11 70 Boron Worth, Cold, 
X Aklkfppm 
F u l l  Power Moderator (-0.3 t o  -3.2) 

Moderator P r e s s  (M.3  t o  4.0) 
Temp Coeff,  Ak/k/"F 10-4 

Coeff ,  Ak/k/Dsi x 10-6 
3 3 . 0  D i f f ,  OF 

Ac t ive  Heat Trans Yoderator Void Coeff 
Surf Area, f t 2  52,200 Ak f k /g /  c m 2  

Doppler C o e f f i c i e n t ,  
Ak fk/OF 

Avg Heat Flux, 
B tu fh r  f t 2  

Shutdown ?tarpin,  Hot 
One Rod S t u c k ,  X Ak/k 

Max Heat Flux 
Btu/hr  f t 2  
Avg Thermal Burnable Po i sons ,  B o r o s i l i c a t e  

Type and Form Glass i n  SST Output,  kwf f t  
Max Thermal Number of Con t ro l  
Output,  kw/ f t  18.8 Rods 5 3x 20 1060 
Max Clad Sur- 
f a c e  Temp, OF 
No. Coolant 

-0.1 x 10-5 

-1.7 x 10-5 207,900 

579,600 

6.7 

'" design min* 

Number of Part-Length 
160 

~ Rods (PLP) gx20 
657 

Data from FSAR. I Date: June 1971 
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Design P r e s s ,  

Max Leak Rate a t  
47 P s i g  

Design P r e s s ,  %/day 0 . 1  

Paee 2 .  PWR 
Reactor :  Zion 

C.  SAFETY-RELATED DESIGN C R I T E R I A  

Ca lcu la t ed  Max 
I n t e r n a l  P r e s s ,  p s i g  42 

Design Winds i n  mph: 

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

50 - 150 f t  120 
Kenosna. W i s  . 8 m i .  78.063 ( ' 7 0 )  

140 

- 
Design Basis: The two b a s i c  c r i te r ia  are:  

gua ran teed  under a l l  l oad ing  c o n d i t i o n s .  2)  The s t r u c t u r e  has  a low-s t r a in  e l a s t i c  
response such  t h a t  i t s  behavior  may be completely p r e d i c t a b l e  under t h e  r e q u i r e d  
load ings .  ( S e c t i o n  5 .1 .2 .4 )  

1) The i n t e g r i t y  of t h e  l i n e r  p l a t e  i s  

- Vacuum R e l i e f  C a p a b i l i t y :  No r e f e r e n c e  found. 

Post-Construct ion T e s t i n g : T e s t e d  a t  54 p s i g  f o r  1 h r ,  p re s su red  i n  increments  t o  
35, 4 0 ,  4 7 ,  and 50 p s i g .  Leakage r a t e  tes t  w i l l  b e  run  a t  47 p s i g .  

150 - 400 f t  Design Basis Earthquake 
Accel.. e --- 
Operat ing Basis Earthquake I Accel.,  G 

Tornado 300 mph t ang  i- 60 t r a n s .  TI 
62.5  1 AP = 3 p s i /  - s e c  Earthquake V e r t i c a l  Shock, 

% of H o r i z o n t a l  

Is i n t e n t  of 70 Design Cr i t e r i a  s a t i s f i e d ?  
b e  designed,  c o n s t r u c t e d ,  and ope ra t ed  s o  as t o  comply with t h e  a p p l i c a n t ' s  under- 
s t a n d i n g  of t h e  i n t e n t . . .  ." 

I 

Yes, Appendix A states " . . . p l a n t  w i l l  

I D .  ENGINEERED SAFETY FEATURES 

P e n e t r a t i o n s :  Double s e a l e d  wi th  containment welds  backed by s tee l  channels .  These 
are con t inuous ly  p r e s s u r i z e d .  No p e r i o d i c  t e s t i n g  is r e q u i r e d .  

Weld Channels: A l l  l i n e r  p l a t e  welds are  covered wi th  test channe l s .  
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c 

PaEe 3.  PWR 

Reactor :  Zion 
D2. CONTAINMENT SAFETY FEATURES 

Containment Spray System: Designed t o  sp ray  bo ra t ed  water wi th  NaOH i n t o  the  
containment  atmosphere t o  reduce containment  p r e s s u r e  and remove i o d i n e  from t h e  
containment .  The system w i l l  l i m i t  o f f - s i t e  and s i t e  boundary doses  t o  w i t h i n  
lOCFRlOO l i m i t s  w i th  a s i n g l e  a c t i v e  f a i l u r e  a t  any t i m e .  

Containment Cooling: Fan c o o l e r s  designed t o  f i l t e r ,  coo l  and dehumidify contain-  
ment dur ing  both  normal and abnormal cond i t ions .  
c o o l e r - f i l t e r  u n i t s  d i s s i p a t e  1 2 ~ 1 0 ~  Btu /hr  . 
3f t h e  5 u n i t s  w i l l  remove a h e a t  load  of 243X1O6 Btu /hr .  
cond i t ions  moi s tu re  e l i m i n a t o r s  remove n o t  less than  95% of the  f r e e  water p a r t i -  
cles 10 micron and l a r g e r .  
Containment I s o l a t i o n  System: Inco rpora t e s  va lves  and c o n t r o l s  on p ip ing  systems 

p e n e t r a t i n g  t h e  containment s t r u c t u r e .  
riers between t h e  r e a c t o r  coo lan t  system o r  containment atmosphere and t h e  env i ron  
ment. Manual o p e r a t i o n  i s  r equ i r ed  f o r  immediate i s o l a t i o n .  Automatic i s o l a t i o n  
i s  i n i t i a t e d  by a containment i s o l a t i o n  s i g n a l .  

During normal ope ra t ion  4 of 5 
During pos t -acc ident  cond i t ions  , 3 

Under pos t -acc ident  

Valves are ar ranged  t o  provide  two bar -  

Containment A i r  F i l t r a t i o n :  Exhaust a i r  i s  passed through HEPA f i l t e r s  and d i s -  
charged t o  2 v e n t s  which run  up t h e  s i d e s  of t h e  containment s t r u c t u r e s .  I f  a i r  
i s  contaminated,  i t  can be  rou ted  through cha rcoa l  f i l t e r s  which are normally by- 
passed.  
P e n e t r a t i o n  Room: P e n e t r a t i o n  rooms are  a v a i l a b l e  f o r  cab le s  and p ip ing .  

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

Hydrogen Recombiner: When hydrogen concen t r a t ion  reaches  3% t h e  purge system w i l l  
b e  run 1 h r  p e r  day t o  c o n t r o l  f u r t h e r  i n c r e a s e  i n  concen t r a t ion .  It  w i l l  t a k e  
120 days a f t e r  LOCA t o  r each  4%. 

D 3 .  SAFETY INJECTION SYSTEMS 

Accumulator Tanks: Four accumulators  each con ta in ing  6400 g a l l o n s  of bo ra t ed  
water i n j e c t  t h e i r  con ten t s  i n t o  each of 4 cold  l e g s  of t h e  r e a c t o r  v e s s e l .  Ac-  
cumulator p r e s s u r e  i s  h e l d  a t  650 p s i g  by n i t r o g e n  gas  under  p r e s s u r e .  
t o r s  f u n c t i o n  when t h e  coo lan t  system p r e s s u r e  drops  below 650 p s i g .  

Accumula- 

High-head Sa fe ty  I n j e c t i o n :  Two pumps each r a t e d  400 ggm @ 1100 p s i g  d e l i v e r  
bo ra t ed  w a t e r  t o  co ld  l e g s  of r e a c t o r  from t h e  r e f u e l i n g  water  s t o r a g e  tank .  
When o p e r a t i o n  f i r s t  s tar ts ,  t h e  pump sweeps t h e  c o n t e n t s  of t h e  concent ra ted  
b o r i c  a c i d  t ank  i n t o  t h e  co ld  l e g s .  
f u e l  damage. 

System o p e r a t e s  f o r  small breaks  t o  prevent  

Low-head Sa fe ty  I n j e c t i o n :  Two low head r e s i d u a l  h e a t  removal pumps t ake  s u c t i o n  
from the  r e f u e l i n g  water s t o r a g e  tank  and d e l i v e r  bo ra t ed  water  t o  t h e  same f o u r  
ho t  l e g s  used by t h e  h igh  head s a f e t y  i n j e c t i o n  pumps. 
h e a t  removal pumps each d e l i v e r  3000 gpm only  when t h e  r e a c t o r  coolan t  system is  
depres su r i zed  t o  below about  170 p s i g .  

The low head r e s i d u a l  
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Reactor: Zion 
E. OTHER SAFETY-RELATED FEATURES 

.Reactor Vessel Failure: Discussed in Sect. 1.5.6 as a possibility, describ- 
Missile fi Reactor Forces - ing how the Post LOCA Protection System (PLOCAP) 

can flood the containment cavity for core flooding. 
Core Coolin Ca - Almost 1,000,000 gallons of water, total, is avail- 

able for core cooling 

Containment Floodability - 

Reactor-Coolant Leak-Detection Systems: Provided by equipment which monitors con- 
tainment air activity and humidity. 
deviations from normal containment environmental conditions including air 
particulate activity, radiogas activity, humidity and in addition, gross leakage, 
the liquid inventory in the process systems and containment sump. 

The basic design creterion is detection o f  

Failed-Fuel-Detection system: 
neutrons in the coolant are being tested in the Ginna reactor. Failed fuel de- 
tection is currently performed by periodic analyses of coolant samples for 
activity . 

Instruments for prompt detection of delayed 

Emergency Power: Five diesel-generator sets supply power to emergency electrical 
busses. Two generators serve one unit, and two generators serve the other unit. 
The fifth diesel-generator can serve either unit. Diesel-generator sets are ratec 
at 5000 kVA each. They are started with compressed air and will accept load in 1( 
sec and carry rated load in 30 seconds. Each unithas a day tank and a storage 
tank with 50,000 gallon of fuel - sufficient fuel for 7 days operation at rated 
load. 

Control of Axial Xenon Oscillations: 
Burnable Shims - Boron in the coolant 

Part-Length Control Rods - Yes, 8 assemblies for control of axial power 

In-Core Instrumentation - Out-of-core detectors (long Ion chambers) will be 
distribution 

used for monitoring both axial and radial power distribution. 
will not be installed. 
Unborated Water Contro1:Because of procedures involved in the dilution process, 
an erroneous dilution is considered unlikely. Nevertheless, if it does occur, 
numerous alarms and indications alert the operator to the condition. The rnaximun 
reactivity addition dtie to the dilution is slow enough the allow the operator to 
determine the cause and take corrective action before excessive shutdown margin 
is lost. These corrective actions are detailed in operating instructions and arc 
familiar to the plant operator. It is incredible for the operator to ignore all 
the alarms. 

In-core detectors 

Long-Term Cooling - Internal o r  External Systems: 
removal system pump, heat exchangers, piping, etc. operating in the recirculatior 

Accomplished by the decay heat I mode. i;orated water is pnmped from the containment sucp  and cooled in tile lreat 
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Reactor :  Zicn 
F. MISCELLANEOUS 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: C o l l e c t i o n  of me teo ro log ica l  
d a t a  s t a r t e d  January  1YIU .  I 
Seismographs n o t  mentioned. I 

P l a n t  Operat ing Mode: Load fo l lowing  I 
S i t e  Fea tu res :  P l a n t  i s  l o c a t e d  on 250 acres a long  t h e  wes tern  sho re  of Lake Michi. 
gan nea r  t h e  I l l i no i s -Wiscons in  boundary. The s i t e  is  a d j a c e n t  t o  o r  i n  t h e  c i t y  
of Zion. Popu la t ion  i s  heavy - 25,665 popu la t ion  e s t ima ted  f o r  a 2 m i l e  r a d i u s  
i n  1985 and 106,615 i n  a 5 m i l e  r a d i u s .  The s i t e  and sur rounding  areas are f l a t .  
Some areas n e a r  t h e  l a k e  are marshy. S i t e  grade  is  591' MSL, about 10 f e e t  above 
normal l a k e  l e v e l .  Surrounding l and  i s  used f o r  r e s i d e n t i a l ,  i n d u s t r i a l ,  
a g r i c u l t u r a l ,  and r e c r e a t i o n a l .  

Turb ine  O r i e n t a t i o n :  E jec t ed  t u r b i n e  b l ades  could  s t r i k e  containment .  Ce r t e r -  
l i n e s  are 225 f t  a p a r t  

Emergency P lans :  Emergency and evacuat ion  procedures  have been developed which i m -  
plement Commonwealth Edisons Genera t ing  S t a t i o n s  Emergency P lan .  These procedure:  
a s s u r e  con t inu ing  coord ina t ion  w i t h  l o c a l ,  S t a t e ,  and Fede ra l  agencies .  P a r t i c i -  
pa t ing  groups are f a m i l i a r i z e d  w i t h  t h e i r  p a r t  i n  any emergency o r  evacuat ion .  
P e r i o d i c  reviews are h e l d  t o  a s s u r e  t h e i r  f a m i l i a r i t y  and t o  ma in ta in  a c u r r e n t  
personnel  l i s t .  P e r i o d i c  d r i l l s  are h e l d  a t  t h e  S t a t i o n .  

Environmental  Monitoring Plans-:A program w a s  s t a r t e d  i n  March 1970 t o  c o l l e c t  Sam 
p l e s  f o r  e v a l u a t i o n  of  p re -ope ra t iona l  cond i t ions .  The p re -ope ra t iona l  program 
w i l l  e s t a b l i s h  sampling s t a t i o n s  and frequency requi rements .  The o p e r a t i o n a l  p ro  
gram w i l l  b e  des igned  from exper ience  ga ined  b e f o r e  ope ra t ion .  Samples c o l l e c t e d  
i n c l u d e  sediment ,  bottom organisms,  f i s h ,  mi lk ,  s o i l ,  v e g e t a t i o n ,  and r a i n f a l l .  

Radwaste Treatment:  Provides  equipment t o  c o l l e c t ,  p rocess ,  and p repa re  f o r  d i s -  
p o s a l  w i t h i n  l i m i t s  of 10CFR20 a l l  r a d i o a c t i v e  l i q u i d ,  gaseous and s o l i d  wastes. 
Liquid w a s t e s  are evapora ted  and /o r  deminera l ized .  T rea t ed  water from deminer- 
a l i z e r s  o r  t h e  evapora to r  may be  r ecyc led  i n  t h e  p l a n t  or may be d ischarged  v i a  
condenser d i scha rge .  Evapora tor  concen t r a t e s  and demine ra l i ze r  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 t h  o t h e r  s o l i d  wastes f o r  d i s p o s a l .  
Gaseous wastes are h e l d  f o r  decay and d i scha rged  through t h e  p l a n t  ven t .  

I Stack  Height - On s i d e  of containment - 8'  d i a . ,  t op  a t  772'6' ' ,  180' above grade  

Waste Heat System: A once-through system pumps water from Lake Michigan ( i n t a k e  
2600 f t  from shore )  and r e t u r n s  t h e  wa te r  through mul t i -por t  d i f f u s e r s  760 f t  
from shore .  
where tempera ture  r ise i s  20F. S ince  l a k e  wa te r  tempera ture  r a r e l y  reaches  
65F, tempera ture  of  water r e t u r n e d  t o  t h e  l a k e  w i l l  never  exceed 85F. 

A q u a n t i t y  of 735,090 gpm per  u n i t  is  pumped through condensers  
I 
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TIiLRMAL 

OUTPUT, M W t  3250 

I'aye f. 

G .  CIRCULATING WATER SYSTEM 
& SITE FEATURES 

TYPE OF NUCLLAR DOCKET N O .  50-295 

SEAM SYSTEM pwx 50-304 

REACTOR NAME Zivn  S t a t i o n  

! S I Z  OF SITE 250 ACRES 

I CIRCULATING WATER SYSTEH TYPE OF SYSTEM Once t h r o u g h  

WATER TAKEN FROM Lake M i c h i g a n  FOR C o n d e n s e r  Cooiinfy 

WATER UODY TEMPERATURES - WINTER AVG - F SUMMER AVG 65 F AVG - F - 
RIVER FLOW Nh (cfs) avg. ;'QUANTITY OF MAKEUP WATER - (gpm) 

(gpm) / u n i t  TEMPERATURE RISE :, F - ;': TOTAL FLOW THROUGH CONDENSERS 7 3 5 , 0 0 0  
:\ HEAT REMOVAL CAPACITY OF CONDENSERS - (Btu/hr)  $: p e r  u n i t  

COOLING TOWERS None 

OTHER INFORMATION Water i n t a k e  i s  2600 f t  from s h o r e .  D i s c h a r n e d  t h r o u R : ,  n u l t i -  

SITE GRADE ELEVATIOH 5'31' (MSL) 
F l a t  TOPOGRAPHY OF SITE 

OF SURROUNDING AREA ( 5  M I  RAD) F l a t  

TOTAL PERMANENT POPULATION I N  2 M I  RAD 25.665 d 9 8 5  

NEAREST CITY OF 50,000 POPULATION d a u k e g a n ,  I l l .  

18,380 965 16 1ou lJ65 
I N  5 M I  RAD 1 0 ~ : 6 1 ~ u j a 5  ) 

DISTANCE FROM SITE 6 MILES POPULATION t l 1 , 6 6 ~  Gq , /2  ) 

I,AND USE I N  MIu RADIUS R e s i d e n t i a l ,  I n d u s t r i a l ,  A g r i c u l t u r a l ,  aid 

R e c r e a t i o n a l  

NUCLEAR SAF'ETY INFORMATION CENTER 
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6 .18  Burnable Poisons ,  b o r o s i l i c a t e  

Number of Cont ro l  

- A f g  Thermal 
Output,  kw/f t  Type and Form g l a s s  t ubes  i n  S 
Max Thermal 17 .3  
Output ,  kw/ f t  Rods 33x16 
Max Clad Sur- 657 U m b e r  of  Part-Length 

528 

6 4  - f a c e  Temp, OF - Rods (PLR) 4 x 1 6  
No. Coolant 2 
Loops 

Compiled By: Fred Heddleson 
Data from FSAR. Date: A p r i l  1 9 7 1  
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46 Design P r e s s ,  

Max Leak R a t e  a t  
Design P r e s s ,  %/day * 0 .5  

P s i g  

C. SAFETY-RELATED DESIGN CRITERIA 

Exclus ion  Distance,  M i . -  Could not f i n d .  

Low Popu la t ion  Zone D i s t . ,  M i .  

Met ropol i s  D i s t ance  Popu la t ion  

Ca lcu la t ed  Max 
I n t e r n a l  P r e s s ,  p s i g  $ 2 . 2  * 

Tested  a f t e r  c o n s t r u c t i o n  and leakage  
w a s  0 .02  a t  46 D s i a .  

I Green Bai. W i s .  27 m i .  8 5 , 0 0 ~ . 1 ~ 9 6 1  
Design Basis Earthquake 
Accel., 

Opera t ing  Basis Earthquake 
Accel., 0.06 

Reactor: Kewaunee 

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 a n g  + 60 t r a n s .  

Earthquake Vert ical  Shock, 
% of Hor i zon ta l  

Is i n t e n t  of  70 Design Cr i te r ia  s a t i s f i e d ?  Yes, S e c t i o n  1.8 s ta tes  "p lan t  w a s  
des igned ,  c o n s t r u c t e d ,  and w i l l  b e  o p e r a t e d  t o  comply w i t h  i n t e n t  of  c r a t e r i a  
as unders tood  by a p p l i c a n t . "  

I 

Penetrations: Double s e a l e d  and i n d i v i d u a l l y  t e s t a b l e .  

Weld Channels: Weld channels  n o t  ment ioned,  however, a l l  welds  were radiographed.  
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PaRe 3. PWR 

Reactor:  Kewaunee 
D2. CONTAINMENT SAFETY FEATURES 

Containment Spray System: Designed t o  s p r a y  2600 gpm of  bora ted  water  i n t o  Con- 
ta inment  when co inc idence  of two sets of 2-out-of-3 containment p r e s s u r e  s i g n a l s  
o c c u r s ,  o r  a manual i n i t i a t i o n  s i g n a l  is g iven .  
independent ly  capable  of d e l i v e r i n g  one-half f low,  o r  1300 gpm, t h e  r e q u i r e d  
des ign  f l o w .  

E i t h e r  of  two subsystems a r e  

Containment Cooling: 
h e a t  removal from Containment dur ing  o p e r a t i o n ,  and t o  main ta in  i n t e r i o r  a i r  
temperatures  below 104°F i n  a c c e s s i b l e  areas dur ing  h o t  s tandby o p e r a t i o n .  
f a n - c o i l  cool ing  u n i t s  w i l l  a l s o  be u t i l i z e d  f o r  emergency cool ing  under pos t -  
a c c i d e n t  c o n d i t i o n s .  Purge system can provide  1 112 a i r  changes per  hour .  

S ized  s o  any 3 of  t h e  4 f a n - c o i l  u n i t s  w i l l  p rovide  adequate  

The 

Containment I s o l a t i o n  System: Leakage through f l u i d - l i n e  p e n e t r a t i o n s  not  s e r v -  
i n g  accident-consequence-l imit ing systems i s  minimized by a double-bar r ie r .  The 
double-bar r ie rs  are c l o s e d  p i p e  systems,  wi th  i s o l a t i o n  v a l v e s .  The double- 
b a r r i e r  arrangement provides  two r e l i a b l e  low-leakage b a r r i e r s  between containment 
and t h e  environment.  The automatic  c l o s u r e  i s  i n i t i a t e d  by a Safe ty  I n j e c t i o n  
S i g n a l  o r  by manual i n i t i a t i o n .  
Containment A i r  F i l t r a t i o n :  Cons is t s  of d e m i s t e r  s e c t i o n ,  e l e c t r i c - h e a t i n g  e l e -  

ments,  HEPA f i l t e r s ,  impregnated c h a r c o a l ,  and a n o t h e r  HEPA s e c t i o n .  Charcoal  
f i l t e r s  a r e  p r o t e c t e d  wi th  a de luge  system t o  prevent  excess ive  temperature .  

P e n e t r a t i o n  Room: Not i n d i c a t e d  as such on p l a n s .  

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

Hydrogen Recombiner: Hydrogen w i l l  b e  c o n t r o l l e d  by v e n t i n g .  Research is  under- 
way t o  deveiop a s i m p l e r  method than  recombiner.  

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

Accumulator Tanks: Two t a n k s ,  each c o n t a i n i n g  8600 g a l l o n s  of b o r a t e d  w a t e r ,  w i l l  
dump t h e i r  c o n t e n t s  i n t o  each of t h e  two cold  l e g s  of t h e  r e a c t o r  when system 
p r e s s u r e  drops below 700 p s i g .  Opera t ion  i s  au tomat ic  - two check v a l v e s  i n  
series open when r e a c t o r  p r e s s u r e  drops below 700 p s i g .  

H-igh-head S a f e t y  I n j e c t i o n :  Two charg ing  pumps d e l i v e r  b o r a t e d  water t o  t h e  
r e a c t o r  v e s s e l ,  f i r s t  from t h e  b o r i c  a c i d  tank  and t h e n  from t h e  r e f u e l i n g  water  
s t o r a g e  tank .  Pumps start  on i n j e c t i o n  s i g n a l  and have c a p a c i t y  (800 gpm @ 2500, 
each)  t o  f l o o d  c o r e  s u f f i c i e n t l y  f o r  s m a l l  b reaks .  

Low-head S a f e t y  I n j e c t i o n :  Two r e s i d u a l  h e a t  removal system pumps d e l i v e r  
l a r g e  q u a n t i t i e s  of b o r a t e d  water t o  t h e  r e a c t o r  vessel when p r e s s u r e  drops t o  
600 p s i g .  
a l l  s i z e  p i p e  breaks .  These pumps can a l s o  r e c i r c u l a t e  b o r a t e d  water which has  
accumulated i n  t h e  sump. 

One pump has  t h e  c a p a c i t y  (2000 gpm @ 600 p s i g )  t o - c o v e r  t h e  c o r e  f o r  
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Reactor:  Kewaunee 
E .  OTHER SAFETY-RELATED FEATURES 

Reactor  Vessel F a i l u r e :  No known s e r v i c e  f a i l u r e s  have r e s u l t e d  under c o n d i t i o n s  
permi t ted  by v e s s e l  des ign  l i m i t s .  

Core Cooling C a p a b i l i t y  - 

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

Reactor-Coolant Leak-Detection Systems: Provided by equipment which cont inuously 
monitors  containment a i r  a c t i v i t y  and humidi ty ,  and runoff  from condensate  c o l l e c  
i n g  pans under f a n  c o i l  u n i t s .  C r i t e r i o n  i s  d e t e c t i o n  of d e v i a t i o n s  from normal 
inc luding  a i r  p a r t i c u l a t e  a c t i v i t y ,  rad iogas  a c t i v i t y ,  humidi ty ,  condensate  run- 
o f f  and f o r  g r o s s  leakage ,  l i q u i d  inventory  i n  containment sump. 

Fai led-Fuel-Detect ion Systems: Monitored by a gamma-sensitive d e t e c t o r  on 
r e a c t o r  c o o l a n t  let-down l i n e ,  a f t e r  t h e  let-down h e a t  exchanger.  F u r t h e r  
r e s e a r c h  i s  be ing  done. 

Emergency Power: TWO q u i c k - s t a r t  d i e s e l  g e n e r a t o r s  are provided t o  supply 
adequate  power f o r  p l a n t  s a f e t y  i n  t h e  event  of l o s s  of s t a t i o n  and o f f - s i t e  
ac power. Each g e n e r a t o r  is capable  of supply ing  t h e  power requirements  of  
one complete se t  of engineered s a f e t y  f e a t u r e s .  

Cont ro l  of Axia l  Xenon O s c i l l a t i o n s :  
Burnable Shims - Provided t o  c o n t r o l  excess  r e a c t i v i t y  dur ing  f i r s t  c y c l e .  

B o r o s i l i c a t e  g l a s s  tubes  i n  304 SST rods .  

Part-Length Cont ro l  Rods - Four assembl ies  are used (absorber  i n  bottom 3 ' )  
t o  shape  a x i a l  power d i s t r i b u t i o n  and c o n t r o l  a x i a l  xenon o s c i l l a t i o n .  

as developed by m i s c .  tests ( S e c t i o n  1 . 6 . 9 ) .  
In-Core I n s t r u m e n t a t i o n  - A f i x e d  in-core f l u x  d e t e c t o r  system w i l l  be used 

Unborated Water Control :  Because of t h e  procedures  involved i n  t h e  d i l u t i o n  pro- 
cess, an e r roneous  d i l u t i o n  i s  cons idered  u n l i k e l y .  Never the less ,  i f  an unin ten-  
t i o n a l  d i l u t i o n  of boron i n  t h e  r e a c t o r  c o o l a n t  does o c c u r ,  numerous alarms and 
i n d i c a t i o n s  are a v a i l a b l e  t o  a le r t  t h e  o p e r a t o r  t o  t h e  Londi t ion .  
r e a c t i v i t y  a d d i t i o n  due t o  t h e  d i l u t i o n  i s  slow enough t o  a l low t h e  o p e r a t o r  t o  
determine t h e  cause of  t h e  a d d i t i o n  and t a k e  c o r r e c t i v e  a c t i o n  b e f o r e  excess ive  
shutdown margin is l o s t .  

The maximum 

Long-Term Cooling - I n t e r n a l  o r  E x t e r n a l  Systems: 
p l i s h e d  u s i n g  one of t h e  two r e s i d u a l  h e a t  removal system pumps and accompanying 
h e a t  exchanger.  Borated water  from t h e  sump can be c i r c u l a t e d  through t h e  h e a t  
exchanger and then i n t o  t h e  r e a c t o r  v e s s e l .  
f o r  redundancy. 

Long-term cool ing  i s  accom- 

D i f f e r e n t  f low p a t h s  are a v a i l a b l e  
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Reactor :  Kewaunee 

F. MISCELLANEOUS 

c 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: Meteoro logica l  obse rva t ions  I were s t a r t e d  i n  1968 and have been recorded cont inuous ly  s i n c e  then .  A 150’ 
h igh  tower i s  used f o r  measurements. 
i n s t a l l e d  on foundat ion  s l a b  w i t h  readout  i n  c o n t r o l  room. 

A strong-motion t r i a x i a l  seismograph i s  I 
P l a n t  Operat ing Mode: Load fo l lowing  

S i t e  Fea tu res :  Located on t h e  w e s t  s h o r e  of Lake Michigan on 907 acre s i t e .  S i t e  
Normal l a k e  l e v e l  is  577‘ .  The s i t e  

P o i n t  Beach Nuclear p l a n t  is  4 1/2 
grade  i s  605’ w e l l  above p o s s i b l e  f lood ing .  
area and sur rounding  l and  is  f l a t  t o  r o l l i n g .  
south .  P o i n t  Beach S t a t e  Park  i s  8 t o  11 m i l e s  sou th .  There i s  a cemetary on 
t h e  p l a n t  p rope r ty  about  3000 f t  from t h e  r e a c t o r .  
t h e  p rope r ty .  

S t a t e  r o u t e  #42 runs  through 

Turbine O r i e n t a t i o n :  E jec t ed  t u r b i n e  b l ades  could s t r i k e  containment s t r u c t u r e .  
Turbine and r e a c t o r  c e n t e r l i n e s  are 190 f t  a p a r t .  

Emergency P lans :  T ra in ing  w i l l  be  g iven  t o  bo th  on - s i t e  and o f f - s i t e  personnel  t o  
f a m i l i a r i z e  them w i t h  procedures .  
keep them up-to-date. S p e c i a l  f i r e - f i g h t i n g  t r a i n i n g  w i l l  be  g iven  and f i r e  
d r i l l s  w i l l  be  conducted. 

P e r i o d i c  d r i l l s  w i l l  be  he ld  f o r  employees t o  

Environmental Monitoring Plans-: P r e o p e r a t i o n a l  moni tor ing  s t a r t e d  i n  1969. Over 
two y e a r s  of  d a t a  w i l l  b e  a v a i l a b l e  b e f o r e  p l a n t  s t a r t u p .  This informat ion  w i l l  
show p o s s i b l e  changes due t o  p l a n t  ope ra t ion .  Monitored v a r i a b l e s  inc lude  ambien 
gamma background, a i r  p a r t i c u l a t e s ,  l ake  w a t e r  (suspended and d i s s o l v e d  s o l i d s ) ,  
on - s i t e  w e l l  water,  mi lk ,  s l i m e s ,  v e g e t a t i o n ,  lake-bottom sediment and organisms,  
s o i l  and f i s h .  

Radwaste Treatment: L iquid  wastes are c o l l e c t e d  and processed  through evapora tors  
and f i l t e r s  as r e q u i r e d .  
and monitored dur ing  d i scha rge  t o  t h e  l a k e  v i a  condenser c i r c u l a t i n g  w a t e r  d i s -  
charge.  
was tes  are c o l l e c t e d  and h e l d  f o r  decay u n t i l  t h e i r  l e v e l  i s  low enough f o r  d i s -  
charge .  

Evaporator  condensate  i s  sampled to determine a c t i v i t y  

S o l i d  w a s t e s  are  drummed and sh ipped  o f f - s i t e  f o r  d i s p o s a l .  Gaseous 

S tack  Height  - Vent i s  on top  of containment s t r u c t u r e .  

Waste Heat System: A once-through coo l ing  system w i l l  be  used t ak ing  water from 
Lake Michigan and d i scha rg ing  back t o  t h e  l a k e  through a s h e e t  p i l i n g  type s t r u c -  
t u r e  a t  t h e  s h o r e  l i n e .  I n t a k e  w i l l  be  taken  1750 f t  from shore  i n  wa te r  15 f t  
deep. C i r c u l a t i n g  water q u a n t i t y  w i l l  be  420,000 gpm wi th  1 9 F  temperature  r i s e .  
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THERMAL 

OUTPUT, MWt 1650  

Page h 

TYPE OF NUCLEAR DOCKET NO. 50-305 

STEAM SYSTEH PWR 

& SITE FEATURES 

OTHER INFORMATION P o i n t  Beach Nuclear  P l a n t  i s  4.5 m i  S. I n t a k e  c r i b  i s  1 ~ ‘  

deep l o c a t e d  1750’ from shore .  Discharge i s  a t  s h o r e l i n e  i n t o  a sheep  p i l i n g  box. 
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NUCLEAR SAFETY INFORMATION CENTER 

EACTOR NAME Kewaunee Nuclear  Power P l a n t  
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T o t a l  Heat Output ,  
B tu lh r  
System P r e s s u r e ,  

* 

5631 106 

n n r n  

P r o j e c t  N ~ ~ ~ :  P r a i r i e  I s l a n d  Nuclear  

Locat ion:  Goodhue Co., Minn.* Vessel Vendor: Babcock & Milcox 

~ ~ ~ ~ t ~ ~ :  P r a i r i e  I s l a n d  
Generat ing P l a n t  U n i t s  ~ & Z A - E :  p i o n e e r  S e r v i c e  & Engg. Co. 

Owner: Northern S t a t e s  Power C O .  Docket No.: 50-306 ( a l s o  50-282) 
NSS Vendor: Wes t inghouse Containment Cons t ruc to r :  Northern S t a t e s  

P owe r 

Region-2 
Enrichment, Z 
Regi on-3 
Enrichment,  % 
k e f f ,  Cold, No 
Power, Clean 
k e f f ,  Hot,  F u l l  Power 

"6 m i l e s  NbJ o f  Red Wing, Minn. - 
A. THERYAL-BY DRAULIC 

I 

3.03 

3.40 

1.237 

Thermal Output,  

T o t a l  Heat Output f o r  
S a f e t v  Desien. MWt 1721 

L L 3 U  p s i a  
DNBR f 
Nominal 2.20 
T o t a l  Flow rate ,  

68.2 l o 6  
65.2 x l o6  Heat Trans l b l h r  

Eff Flow Area f o r  
L I  Heat Trans,  f t 2  

Avg V e l  Along 
Fuel  7 O d . s .  f t / s e c  14.8 

2.42 x lo6 

535.5 

Avp Yass Ve loc i ty  
l b / h I  -f t 2  
Nominal Core 

Avg 3ise i n  I Core. O F  166.4 

635.1 

5700 

Nom Hot Channel 
O u t l e t  Temp, OF 
Avg Film Coeff ,  
B tu /h r  f t ' .  OF 
Avg Film Temp 
D i f f ,  OF 
Ac t ive  Heat Trans 
Surf Area, f t 2  
Avg Heat Flux,  
Btu/hr  f t 2  
Max Heat Flux 
Btu/hr  f t 2  
Avg Thermal 
Output,  kw/f t  
Max Thermal 

?lax Clad Sur- 
f a c e  Temp, OF 
No. Coolant 

33.5 

28714 
- 

191,000 

534,800 

6.18 

17.3 

657 

2 

Output ,  k w l f t  

I LOODS 

Data f rom FSAR. 

B .  NUCLEAR 
I 

3.85 

15,200 

H z O / U ,  
Cold 
Avg 1st-Cycle  
Burnup, MWD/MTU 

133,000 
F i r s t  Core Avg 
BUrnUD. MWD/XTU (Eaui)  
Maximum Burnup, I ~- --- 
MWD/?ITU 
Region-1 

,l -7  

Enrichment. % I L - L '  

Rods, Clean, Cold, ppm 
Shutdown Boron, No 
Rods. Clean. Hot. oom 

' ' I '  

1615 

11125 

1/95 

(+0.3 t o  -3.5) 

Boron Worth, Hot,  
% Aklklppm 
Boron Worth, Cold, 
73 Ak/k/ppm 
F u l l  Power Moderator 
Temp Coeff ,  Ak/k/'F 
Moderator P r e s s  (-0.3 t o  +3.5) 
Coeff ,  Ak lk lvs i  x 10-6  
Moderator Void Coeff -0.10 t o  +0.30 

wk /k /  E /  c m  
Doppler C o e f f i c i e n t ,  (-1.0 t o  -1.6) 

Shutdown Yarpin,  Hot 
One Rod S t u c k ,  % &/k 
Burnable Po i sons ,  B o r o s i l i c a t e  
Type and Form 
Number of Con t ro l  
Rods 29 16 
Number of Part-Length 

Ak/k/"F 10-5 

Glass Rods 

46 4 

., . 
Rods (PLR) 4 l6 

Compiled By: Fred Heddleson 
Date: June 1971 
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Exclusion Di s t ance ,  M i .  0.44  

Low Popu la t ion  Zone D i s t . ,  M i .  1 1 / 2  

Design Winds i n  mph: 

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

50 - 150 f t  Me t ropo l i s  D i s t ance  Popu la t ion  

Minneapolis-S t .  P a u l  
Design Basis Earthquake 150 - 400 f t  

41.4 Design P r e s s ,  

Max Leak Rate a t  0.5 des ign  - 
Design P r e s s ,  %/day tes t  w a s  0 . 0 2 .  

P s i g  

120 

140 

Calcu la t ed  Max 
I n t e r n a l  P r e s s ,  p s i g  42.6 

a c t u a l  

Tornado 300 iiiph t ang  + 60 t r a n s  
0.06 I 

g r o u t  base  p u t  i n  a f t e r  v e s s e l  c o n s t r u c t i o n  w a s  complete and t e s t e d .  

Design Basis: Designed t o  c o n t a i n  f i s s i o n  p roduc t s  w i t h  leakage n o t  exceeding de- 
s i g n  v a l u e  a f t e r  LOCA, s o  t h a t  r a d i a t i o n  doses  t o  t h e  p u b l i c  do n o t  exceed l i m i t s  
set by A E C .  S t r u c t u r e s  designed t o  wi ths t and  all c r e d i b l e  n a t u r a l  d i s a s t e r s  such 
as tornado,  ear thquake and f lood  without  l o s s  of i n t e g r i t y .  

' Vacuum R e l i e f  C a p a b i l i t y :  Automatic vacuum r e l i e f  d e v i c e s  w i l l  p r even t  e x t e r n a l  
p r e s s u r e  from exceeding t h e  des ign  l i m i t  of 0 .8  p s i .  

Post-COnStruCtion T e s t i n g :  Tested a t  1.25  des ign  p r e s s u r e  (which g i v e s  a t e s t  
p r e s s u r e  of 51.8 p s i g ) .  Leak t e s t e d  f i n d i n g  a v a l u e  of 0.02 as shown above. 

P e n e t r a t i o n s :  
Cold p e n e t r a t i o n s  a re  s i n g l e  s e a l e d .  

A l l  excep t  co ld  p e n e t r a t i o n  l i n e s  are double  s e a l e d  and t e s t a b l e .  

Weld Channels: Weld channels  no t  d i s c u s s e d .  
t e s t e d  a t  5 p s i g  b e f o r e  g rou t  placement.  

Bottom sea l  welds were soap bubble 

Opera t ing  Basis Earthquake 
Accel.,  G 

Earthquake Ver t ica l  Shock, 
'Z of H o r i z o n t a l  67 
Is i n t e n t  of 70 Design Cr i t e r i a  s a t i s f i e d ?  Yes, p l a n t  w i l l  be  des igned ,  construc-  

t e d ,  and ope ra t ed  s o  as t o  comply w i t h  a p p l i c a n t ' s  understanding of t h e  i n t e n t  of 
t h e  c r i t e r i a  (Sec t .  1 .8) .  

4P = 3 p s i /  3 s e c  

I D. ENGINEERED SAFETY FEATURES 

. 
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Page 3 .  PWR 

Reactor: P r a i r i e  I s l a n d  
D2. CONTAINMENT SAFETY FEATURES 

Containment Spray System: 
ta inment  when co inc idence  of  two sets of two o u t  of t h r e e  (Hi Hi) containment 
p r e s s u r e  s i g n a l s  o c c u r s ,  o r  on manual i n i t i a t i o n .  E i t h e r  of  2 subsystems are  in-  
dependent ly  capable  of  d e l i v e r i n g  112 f low,  o r  1200 gpm. 
moval c a p a c i t y  t o  maintain pos t -acc ident  containment  p r e s s u r e  below t h e  d e s i g n  
p r e s s u r e  of  46 p s i g .  System can o p e r a t e  over  a prolonged p e r i o d  of t i m e .  

Containment Cooling: Four f a n - c o i l  u n i t s  o p e r a t e  t o  h o l d  temp below 104F dur ing  
normal p l a n t  o p e r a t i o n  o r  these same u n i t s  can o p e r a t e  i n  conjunct ion  w i t h  t h e  
Spray System f o r  c o o l i n g  a f t e r  LOCA. 
4 u n i t s  running have c a p a c i t y  t o  remove h e a t  from LOCA. 

Designed t o  s p r a y  2400 gpm of bo ra t ed  water i n t o  con- 

Designed f o r  h e a t  re- 

Each u n i t  h a s  50 x l o 6  Btufhr  c a p a c i t y .  A l l  

Containment I s o l a t i o n  System: I s o l a t i o n  valves are provided as necessary  f o r  a l l  
f l u i d  system l i n e s  p e n e t r a t i n g  containment t o  a s s u r e  two b a r r i e r s  f o r  redundance 
a g a i n s t  l eakage  of r a d i o a c t i v e  f l u i d s  t o  t h e  environment i n  event  of L O U .  These 
b a r r i e r s  are i n  t h e  form of i s o l a t i o n  valves.  I n  a d d i t i o n  t o  s a t i s f y i n g  conta in-  
ment i s o l a t i o n  c r i te r ia ,  t h e  va lve ing  i s  des igned  t o  f a c i l i t a t e  normal o p e r a t i o n  
and maintenance of the systems.  
Containment A i r  F i l t r a t i o n :  Any a i r  l e a v i n g  t h e  containment vessel  must pass  
through complete f i l t r a t i o n  b e f o r e  l e a v i n g  t h e  s h i e l d  b u i l d i n g .  T h i s  i n c l u d e s  
p a r t i c u l a t e ,  HEPA, and c h a r c o a l .  

P e n e t r a t i o n  Room: None shown as such on p l a n s .  

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

Hydrogen Recombiner: Containment v e n t i n g  are  regarded as  s a t i s f a c t o r y .  

D 3 .  SAFETY INJECTION SYSTEMS 

Accumulator Tanks: Two t a n k s ,  each hold ing  8600 g a l l o n s  o f  b o r a t e d  water  under 
700 p s i g  p r e s s u r e  a p p l i e d  by n i t r o g e n  cover  g a s ,  i n j e c t  t h e i r  c o n t e n t s  i n t o  t h e  
c o o l a n t  system when t h e  c o o l a n t  system p r e s s u r e  drops below 700 p s i g .  
valves ,  in ser ies ,  are t h e  o n l y  o p e r a t i n g  p a r t s .  
on t h e  f l o o r ,  t h e  o t h e r  t a n k  w i l l  s t i l l  fill t h e  r e a c t o r  vessel  halfway up on t h e  
c o r e .  

Two check 
I f  c o n t e n t s  of one tank  s p i l l s  

H-igh-head S a f e t y  I n j e c t i o n :  Two high-head s a f e t y  i n j e c t i o n  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  w a t e r  s t o r a g e  tank .  
t h e  S a f e t y  I n j e c t i o n  S i g n a l ,  c o n c e n t r a t e d  b o r i c  a c i d  from t h e  b o r i c  a c i d  tank  is  
i n j e c t e d  i n t o  t h e  c o o l a n t  system. 
supply  water  l o s t  by a b reak  up t o  2" s i z e .  
s t o r a g e  i s  exhaus ted ,  w a t e r  can be  pumped from containment  sump. 

When i n j e c t i o n  f i r s t  s ta r t s ,  i n i t i a t e d  by 

Each pump i s  r a t e d  800 gpm @ 2485 p s i g  and can 
When c o n t e n t s  of  r e f u e l i n g  water 

Low-head S a f e t y  I n j e c t i o n :  This system and t h e  Res idua l  Heat Removal System are 
t h e  same. 
o p e r a t e  when c o o l a n t  p r e s s u r e  h a s  dropped t o  t h e  600 p s i g  range ,  a f t e r  accumula- 
t o r s  have f u n c t i o n e d .  These 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  
t a n k ,  and i f  t h i s  supply  i s  exhaus ted ,  r e c i r c u l a t i o n  phase s ta r t s  w i t h  water 
pumped from t h e  containment  sump. 

Two pumps are provided ,  each r a t e d  2000 gpm @ 600 p s i g .  These pumps 
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b 
Long-Term Cooling - I n t e r n a l  o r  E x t e r n a l  Systems: Acconiplished by t h e  Res idua l  
Heat Removal system c o n s i s t i n g  of 2 l oops  each con ta in ing  one pump and one h e a t  

Reactor:  P r a i r i e  I s l a n d  
E .  OTHER SAFETY-RELATED FEATURES 

Reactor  Vessel F a i l u r e :  No r e f e r e n c e  found. 
Missile & Reactor  Forces - 

Core Cooling C a p a b i l i t y  - 

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

Reactor-Coolant Leak-Detection systems: I n d i c a t i o n  i n  c o n t r o l  room o i  l eakage  
i s  provided by continllous monitor ing of containment a i r  a c t i v i t y  and humid i ty ,  
and by runoff  of condensate  from coo l ing  c o i l s  of a i r  r e c i r c u l a t i o n  u n i t s .  
c r i t e r i o n  i s  d e t e c t i o n  of d e v i a t i o n s  from normal inc lud ing  a i r  p a r t i c u l a t e  
a c t i v i t y ,  r ad iogas  a c t i v i t y ,  humidi ty ,  condensate  r u n o f f .  Gross leakage is in-  
d i c a t e d  by l i q u i d  inven to ry  i n  t h e  p rocess  systems and containment sump. 

Bas i c  

Failed-Fuel-Detection Systems: For i n i t i a l  o p e r a t i o n ,  gammz-sensitive d e t e c t o r  
on r e a c t o r  coo lan t  let-down l i n e ,  a f t e r  t h e  let-down h e a t  exchanger ,  w i l l  be  
used. S t u d i e s  are underway on f i s s i o n  chamber d e t e c t o r s  b i a s e d  a g a i n s t  "pi le-up,  
hoping f o r  improved s e n s i t i v i t y  methods. 

Emergency Power: Two d i e s e l  gene ra to r  se t s ,  i n s t a l l e d  w i t h  Un i t  1, p rov ide  emer- 
gency power f o r  engineered s a f e t y  f e a t u r e s  s i z e d  and cross-connected t o  s e r v e  
bo th  u n i t s .  Each g e n e r a t o r ,  r a t e d  a t  3000 kW cont inuous,  i s  s i z e d  t o  s t a r t  and 
c a r r y  t h e  LOCA l o a d s  f o r  one u n i t  p l u s  t h e  shutdown requirements  of t h e  o t h e r  
u n i t .  Each u n i t  h a s  i t s  own independent a i r  s t a r t i n g  system c o n s i s t i n g  of  a i r  
compressor and 2 accumulators  each capable  of cranking eng ine  f o r  20 seconds .  A 
day tank f o r  each d i e s e l  p rov ides  f u e l  f o r  8 h r s  of o p e r a t i o n .  A l a r g e  s t o r a g e  
t ank  has  f u e l  supp ly  f o r  2 weeks o p e r a t i o n  o f  both eng ines .  

_. Cont ro l  of Axial Xenon O s c i l l a t i o n s :  
Burnable Shims - Bor ic  a c i d  i n  t h e  c o o l a n t  compensates f o r  slow changes i n  

Part-Length Con t ro l  Rods - Y e s ,  w i l l  be  used t o  c o n t r o l  neu t ron  f l u x  d i s t r i b u -  

r e a c t i v i t y .  

t i o n  o s c i l l a t i o n s .  

In-Core I n s t r u m e n t a t i c n  - Out-of-core d e t e c t o r s  w i l l  b e  used i n s t e a d  of In-  
co re .  S t u d i e s  show out-of-core are  s a t i s f a c t o r y .  I 

Unborated Water Control :  
a n  e r roneous  d i l u t i o n  i s  considered u n l i k e l y .  Neve r the l e s s ,  i f  an u n i n t e n t i o n a l  
d i l u t i o n  of boron i n  t h e  c o o l a n t  does occur ,  numerous alarms and i n d i c a t i o n s  are  
a v a i l a b l e  t o  a l e r t  t h e  o p e r a t o r  of t h e  c o n d i t i o n .  Maximum r e a c t i v i t y  a d d i t i o n  
due t o  t h e  d i l u t i o n  i s  slow enough t o  a l low t h e  o p e r a t o r  t o  determine cause o f  
a d d i t i o n  and t a k e  c o r r e c t i v e  a c t i o n  b e f o r e  e x c e s s i v e  shutdown margin i s  l o s t .  

Because of procedures  involved i n  t h e  d i l u t i o n  p r o c e s s ,  

exchanger.  Suc t ion  of pumps would be t h e  containment sump. Each pump r a t e d  
2000 gpm @ 600 ps ig .  Each h e a t  exchanger r a t e d  26 x l o 6  B tu lh r .  

. 
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Reactor :  P r a i r i e  I s l a n d  
F. MISCELLANEOUS 

Windspeed, D i r e c t i o n  Recorders , and Seismographs: 
May 1968 wi th  in s t rumen t s  on a 140-f t  tower. 
w i t h  t h r e e  d e t e c t o r s  w i l l  b e  i n s t a l l e d  t o  measure ground motion, r e a c t o r  b u i l d i n g  
motion and motion of major equipment. 

P l a n t  Operat ing Mode: Load fo l lowing  

Data has  been c o l l e c t e d  s i n c e  
A c e n t r a l  r eco rd ing  acceleograph 

Turbine O r i e n t a t i o n :  E j e c t e d  t u r b i n e  b l a d e s  could s t r i k e  contammenE. 
C e n t e r l i n e s  are 190 f t  a p a r t .  

Emergency P lans :  P l a n s  have been developed t o  cover o n - s i t e  and o f t - s i t e  
emergencies.  
t o  s a fegua rd  t h e  p u b l i c .  P l ans  s p e c i f y  r e s p o n s i b i l i t i e s ,  l i n e s  of a u t h o r i t y ,  
communication, n o t i f i c a t i o n ,  and p r o t e c t i v e  measures.  P l ans  w i l l  b e  reviewed 
p e r i o d i c a l l y .  

O f f - s i t e  p l a n s  have been coord ina ted  wi th  l o c a l  a u t h o r i t i e s  s o  as 

Environmental  Monitoring Plans-: 
i n i t i a t e d  i n  May 1970. 
g i n s .  
and w e l l  water,  r a w  mi lk ,  v e g e t a t i o n ,  a q u a t i c  p l a n t s ,  f i s h  and o t h e r  s e l e c t e d  
specimens.  
w a s  a l s o  begun i n  May 1970. 
ga the red  s i n c e  May 1968. 

An environmental  r a d i a t i o n  monitor ing program w a s  
T h i s  program w i l l  b e  cont inued a f t e r  p l a n t  o p e r a t i o n  be- 

Measurements are b e i n g  t aken  of t h e  r a d i o a c t i v i t y  p r e s e n t  i n  a i r ,  s u r f a c e  

An e c o l o g i c a l  s tudy  of t h e  M i s s i s s i p p i  River  i n  t h e  areas of t h e  p l an  
Meteorological  and water q u a l i t y  d a t a  has  been 

Radwaste Treatment:  Waste d i s p o s a l  system, common t o  bo th  u n i t s ,  c o l l e c t s ,  pro- 
cesses, and p repa res  wastes f o r  d i s p o s a l  w i th  r a d i o a c t i v i t y  l e v e l s  as low as 
p r a c t i c a l  below 10CFR20 l i m i t s .  L iqu id  w a s t e s  are c o l l e c t e d ,  p rocessed ,  and d i s -  
charged t o  t h e  r i v e r  v i a  t h e  condenser c i r c u l a t i n g  water d i scha rge .  The evapora- 
t o r  r e s i d u e s  and o t h e r  s o l i d  wastes are drummed and shipped from t h e  s i t e  f o r  d i s  
p o s a l  i n  a n  a u t h o r i z e d  l o c a t i o n .  Gaseous w a s t e s  are c o l l e c t e d  and s t o r e d  f o r  
decay b e f o r e  d i s c h a r g e  t o  t h e  environment.  

S t a c k  Height - P l a n t  v e n t  i s  probably from top  of containment.  

Waste Heat System: A once-through system is used wi th  4 mechanical d r a f t  c o o l i n g  
towers a v a i l a b l e  f o r  v a r i a b l e  c y c l e s  t o  coo l  t h e  water b e f o r e  r e t u r n  t o  t h e  r i v e r  
if coo l ing  i s  r e q u i r e d .  River  flow a t  t h e  p l a n t  is 15,020 average w i t h  w i n t e r  
water t empera tu re  average of 38F and summer ave rage  nea r  75. C i r c u l a t i o n  through 
each u n i t  condenser i s  294,000 gpm w i t h  a temperature  r i s e  of 27F. 
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TIIERMAL 

. OUTPUT, M W t  l b 5 0  
-. 

I 

1 
Page 1 

~~~ ~ - 
TYPE OF NUCLCAR DOCKET NO. 50-282 

STEAM SYSTEM P’JR 50-306 

G. CIRCULATING WATER SYSTEM 
& S I T E  FEATURES I &ACTOR NAML P r a i r i e  I s l a n d  Nuclear  

Genera t ing  P l a n t  

SITE GRADE ELEVATION 634 ’  (MSL) 

TOPOGRAPHY OF SITE F l a t  t o  R o l l i n g  i n  the r i v e r  v a l l e y  

OF SURROUNDItSG A I X A  (5 MI RAD) 

TOTAL PERMANENT POPULATION I N  2 M I  RAD 374 ( 1970) I N  5 M I  RAD 3267  (1970) 

t i i l l y  

I NEARESl CITY OF 50,000 POPULATION Minneappolis-St. P a u l  

DISTANCE FROM SITE 30 MILLS POPULATION l , B 6 5  r o O Q  -70)  

LAND USE I N  5 MILL RADIUS A g r i c u l t u r d l  - d d i r y  fdrming and vep,et&le canning 

CIRCULATING HATER SYSTEM TYPE OF SYSTEM Once t h r o u g h  wi th  v a r i a b l e  c y c l e  
owers 

WATER TAKEN FROM I‘4iss iss ippi  River  FOR Condensers 

WATER BODY TEMPERATURES - WINTER AVG 38 F SUMMER AVG - 7 5  F AVG - F 

(gpm) / u n i t  TEMPERATURE RISE 2 7  F 

I 

I 
RIVER FLOW 1 5 , 0 2 0  (cfs) avg. *QUANTITY OF MAKEUP WATER - ( gpm 

- *TOTAL FLOW THROUGH CONDLNSERS 294,000 
6 

“HEAT REMOVAL CAPACITY OF CONDENSERS 3880 x 10 ( B t u / h r ) / u I i i t  “Per u n i t  

COOLING TOWERS 4 nec i ian ica l  d r a f t  towers  for both u n i t s  t o  c o o l  water before 
d i s c h a r g e  back to r i v e r  on a v a r l a b l e  c y c l e  depending upon temp 

OTHER INFORMATION T o t a l  h e a t  r e j e c t i o n  t o  c i r c u l a t i n g  water system is 8 9 0 3  X 

NUCLCAR SAFETY INFORMATION CENTER 
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I .  

Avg Mass Ve loc i ty  
lb /h r - f  t 
Nominal Core 
I n l e t  T e m D .  OF 

:LUNE YANKEE, 5n-309 (PW) Page 1 

P r o j e c t  N a m e :  Maine Yankee Atomic Power S t a t i o n  ~ ~ ~ ~ t ~ ~ :  Maine Yankee 

Locat ion:  Wiscasset, Maine 
Owner: Maine Yankee Atomic Power C O .  Docket No.: 50-309 
NSS Vendor: Combus t i o n  Engineer ing Containment Constructor :  Stone & Webster 

A-E: Stone & Webster 
Vessel Vendor: Combustion Engineer ing 

2.29 x l o 6  
540 

THERMAL-HY DRAUL I C 

Thermal Output,  

E l e c t r i c a l  Output,  
MWe 

Avg Rise i n  
Core, OF 
Nom Hot Channel 
O u t l e t  Temp, O F  
Avg Film Coeff ,  
Btu/hr  f t ' ,  OF 
Avg Film Temp 

Ac t ive  Heat Trans 
Surf  Area, f t 2  
Avg Heat Flux,  
Btu/hr  f t 2  
Max Heat Flux 
B tu /h r  f t 2  
Avg Thermal 

Max Thermal 

D i f f ,  OF 

Output,  kw/f t  

T o t a l  Heat Output f o r  2570 
S a f e t y  Design, MWt 
T o t a l  Heat Output ,  8.328 X lob  

--- 

636 

5 , 300 

33 

47,400 

171,400 

502,300 

5.75 

- 

._ - 

B t u  / h r  I 

Z Ak/k/ppm 

, -  ~ ~. I 

System P r e s s u r e ,  
D s i a  2235 

81 

Heat Trans l b / h r  
Eff Flow Area f o r  --- Heat Trans,  f t 2  
Avg V e l  Along 
Fuel  Rods. f t / s e c  13.9 

o u t p u t ,  kw/ f t  16.9 

?lax Clad Sur- I 
f a c e  Temp, OF 657 
N o .  Coolant 1 ,  
LoODs I 3  

Data from FSAR. 

B .  NUCLEAR 

H z O / U ,  1.59 

Burnuu. MWD/MTU 
Maximum Burnup, --- 
MWD/MTU 
Region-1 
Enrichment. % 2.01 
Regi on-2 
Enrichment, % 2.40 
Region-3 
Enrichment, % 2.95 
k e f f ,  Cold, No 
Power, Clean 1.163 
ke f f ,  Hot, F u l l  Power 
X e  and Sm 1.066 
T o t a l  Rod 
Worth. % 8.7 
Shutdown Boron, No I 
Rods, Clean, Cold, ppml '846 
Shutdown Boron. No I 
Rods, Clean, Hot,  ppm I 722 
Boron Worth. Hot. I 

% Aklklppm 63 
F u l l  Power Moderator (-0.40 to -1.96) 

Moderator P r e s s  (+O .65 t o  +2.39) 
Temp Coeff ,  Ak/kloF in-4 

~. 

Coeff ,  Ak/k/psi  x 10-6 
Moderator Void Coeff (-0.41 t o  - 1 . 4 3 )  
Ak/k/Z Void x in-3 

--- Doppler C o e f f i c i e n t ,  
Ak/k/'F 
Shutdown "largin,  Hot 
One Rod S t u c k ,  % Ak/k 
Burnable Po i sons ,  
Type and Form 
Number o f  Cont ro l  
Rods 
Number of Part-Length 
Rods (PLR) 8 x 5 40 

* Some p l a c e s  given as 77 a s sembl i e s  and 

Compiled By: Fred Heddleson 
Date: A p r i l  1971 

1 o r  g r e a t e r  

Bb C-AI120 3 

* 385 o r  425 

i n  o t h e r s  as 85. 
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Reactor :  Maine Yankee 

C. SAFETY-RELATED DESIGN CRITERIA 

Exclusion Di s t ance ,  M i .  0.38 r a d .  Design Winds 

Low Popu la t ion  Zone D i s t . ,  M i .  --- A t  0 - 50 f t  e l e v  35 psf 
i 

50 - 150 f t  Metropol is  D i s t ance  Popu la t ion  
P o r t l a n d ,  Me. 34 m i .  70,000 ( 6 9 )  

Accel . ,  150 - 400 f t  

0.05 I Tornado 300 mph t ang .  + 60 f r a n s .  Operat ing Basis Earthquake I Accel . ,  G 

AP = 3 p s i f  s e c  Earthquake V e r t i c a l  Shock, 
% of  Hor i zon ta l  67 

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 ?  Yes - Appendix A s t a t e s ,  ' I . .  .Maine 
Yankee has  been designed and cons t ruc t ed  i n  accordance wi th  t h e  i n t e n t  of t h e s e  
c r i te r ia .  " 

D. ENCINEERED SAFETY FEATURES 

D 1 .  CONTAINMENT 

Design P r e s s ,  

Max Leak Rate a t  

49.5 Calcu la t ed  Max 
I n t e r n a l  Press ,  p s i g  55 

Ps ig  

Design Press ,  %/day 0 . 1  

Type of Construct ion:  
dome 2 l -6"  t h i c k .  Foundation m a t  is  10 f t  t h i c k .  I n s i d e  s u r f a c e  of c o n c r e t e  i s  
l i n e d  with s teel  s h e l l  f o r  l e a k  t i g h t n e s s .  

Reinforced conc re t e  c y l i n d e r  4l-6" t h i c k  wi th  a s p h e r i c a l  

L ine r  is  3/8"  t h i c k  carbon s t e e l .  

Design Basis: Designed t o  wi ths t and  p r e s s u r e  and temperatures  r e s u l t i n g  from most 
c r i t i c a l  LOCA and o t h e r  loads such as seismic and tornado wi th  leakage r a t e  less 
than 0.1% pe r  day wi th  a max m e t a l - w a t e r  r e a c t i o n  of 2% of f u e l  e lements .  

Vacuum R e l i e f  C a p a b i l i t y :  Designed f o r  max n e g a t i v e  p r e s s u r e  of 1 . 3  p s i  below 
atmosphere o u t s i d e .  Found no r e f e r e n c e  t o  vacuum breake r s .  

Post-Construct ion Tes t ing :  P r e s s u r e  t e s t e d  a t  63.25 p s i g  f o r  one hour and then 
lowered t o  55 p s i g  f o r  24 hours .  
p re s su re  and '50% of t h a t .  P e r i o d i c  tests w i l l  be run t h e r e a f t e r .  A leakage- 
monitor ing system is  provided.  
P e n e t r a t i o n s :  Some are s i n g l e  s e a l e d  and some double s e a l e d .  
Heated f l u i d  p e n e t r a t i o n s  have coo l ing  water s l e e v e s  around them. 

Leakage ra te  tests w i l l  b e  conducted a t  d e s i g n  

Double are t e s t a b l e .  

Weld Channels: 

t a p s  f o r  t e s t i n g .  
I n s t a l l e d  along a l l  seam welds w i t h  zoned areas and p r e s s u r e  
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Page 3 .  PWR 

Reactor :  Maine Yankee 
D 2 .  CONTAINMENT SAFETY FEATURES 

Containment Spray System: Designed t o  s p r a y  bora ted  water from t h e  r e f u e l i n g  w a t e  
tank i n t o  containment fo l lowing  LOCA, d e p r e s s u r i z i n g  containment t o  about 10 p s i g  
i n  24 h r s .  Sodium hydroxide i s  added t o  t h e  s p r a y  s o l u t i o n  t o  remove r a d i o a c t i v e  
i o d i n e  from t h e  atmosphere.  There are two completely independent systems wi th  
pumps which each handle  3700 gpm a t  130 p s i g .  

Containment Cooling: S i x  115th c a p a c i t y  f a n - c o i l  u n i t s  ho ld  temp below 1 1 2  F dur- 
i n g  o p e r a t i o n  and h e a t  t o  p r e v e n t  temp lower than  50 F. Ductwork d i s t r i b u t e s  
cooled,  r e c i r c u l a t e d  a i r  t o  t h e  areas of heat-producing equipment. C o i l s  a r e  
cooled wi th  component c o o l i n g  water a t  des ign  temperature  of 85 F. 

Containment Isolation System: I s o l a t i o n  v a l v e s  a r e  i n s t a l l e d  on a l l  p e n e t r a t i o n s  

r ier  a g a i n s t  l eakage .  Automatic v a l v e s  are a c t u a t e d  by h igh  containment p r e s s u r e .  
A l l  remotely opera ted  v a l v e s  have p o s i t i o n  i n d i c a t o r s  i n  t h e  c o n t r o l  room. 

i 2 on each l i n e  w i t h  a v a l v e  i n s i d e  and one o u t s i d e  of containment f o r  double bar-  

Containment A i r  F i l t r a t i o n :  Purge system can provide  one a i r  change p e r  hour f o  
containment.  Exhausted a i r  p a s s e s  through a p r e f i l t e r ,  p a r t i c u l a t e  f i l t e r ,  and a 
charcoa l  f i l t e r  bank. 

p e n e t r a t i o n  Room: None shown as such on p l a n s .  

Organic-Iodide F i l t e r :  None mentioned. 

Hydrogen Recombiner: S e c t .  14.19.2.3 s ta tes  t h a t  hydrogen bui ldup  is  s u f f i c i e n t l y  
slow s o  t h a t  c o n t r o l l e d  v e n t i n g  can prevent  combust ible  mixture  from be ing  a prob- 

;& in hgm,r&ry h = p c  

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

Accumulator Tanks: Three t a n k s ,  each hold ing  9150 g a l l o n  of bora ted  water, w i l l  
dump t h e i r  c o n t e n t s  i n t o  each of t h e  3 main coolan t  loops  when system p r e s s u r e  
drops below 185 p s i g .  
s u f f i c i e n t  w a t e r  t o  r e c o v e r  t h e  c o r e  fo l lowing  LOCA. 
t anks  i s  f u l l y  au tomat ic  w i t h  no moving p a r t s  except  a check v a l v e .  

Tanks are p r e s s u r i z e d  w i t h  n i t r o g e n  gas .  Two tanks  provide  
Opera t ion  of t h e s e  i n j e c t i o n  

H-igh-head S a f e t y  I n j e c t i o n :  Three pumps a r e  a v a i l a b l e ,  b u t  on ly  2 w i l l  be  used 
t o  i n j e c t  b o r a t e d  w a t e r  i n t o  headers .  
charg ing .  
a c t u a t i o n  s i g n a l  (SIAS), pump s u c t i o n  swi tches  t o  r e f u e l i n g  water tank.  
can make up t h e  loss  through a broken 1 1 / 2 - i n .  l i n e .  SIAS r e s u l t s  from conta in-  
ment p r e s s u r e  o f  5 p s i g  o r  from low p r e s s u r i z e r  p r e s s u r e  of 1700 p s i g .  

These pumps are a l s o  used f o r  normal makeup 
Upon s a f e t y  i n j e c t i o n  

Two pumps 
Each pump c a p a c i t y  i s  150 gpm a t  2850 p s i g .  

Low-head S a f e t y  I n j e c t i o n :  Two pumps, each w i t h  c a p a c i t y  of 3000 gpm a t  600 p s i ]  
can f l o o d  t h e  c o r e  when p r e s s u r e  has  dropped i n  t h e  system. There i s  one s p a r e  
pump which can f u n c t i o n  w i t h  t h i s  system, o r  w i t h  t h e  containment spray  system. 
This  system, o r  t h e  HPSI system can be used f o r  long term cool ing .  
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Reactor:  Maine Yankee 
E .  OTHER SAFETY-RELATED FEATURES 

No r e f e r e n c e  iound.  Reactor  Vessel F a i l u r e :  
Missile & Reactor  Forces  - 

Core Cooling C a p a b i l i t y  - 

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

Reactor-Coolant Leak-Detection Systems: NO r e f e r e n c e  found. 

Fai led-Fuel-Detect ion Systems: No r e f e r e n c e  found. 

Emergency Power: Two independent ly  i s o l a t e d  d i e s e l - g e n e r a t o r  systems each r a t e d  
a t  3560 kVA can supply emergency power. One system has  c a p a c i t y  t o  supply power 
requirements  of r e q u i r e d  engineered s a f e t y  f e a t u r e s .  
us ing  compressed a i r  tanks .  A day tank provides  4 h r  of f u e l  f o r  f u l l - l o a d  
o p e r a t i o n ,  and two o n - s i t e  tanks  can supply f u e l  f o r  f u l l - l o a d  o p e r a t i o n  of one 
d i e s e l  f o r  8 days .  

D i e s e l  are f a s t  s t a r t i n g  

Cont ro l  of Axial Xenon O s c i l l a t i o n s :  

Batch B f u e l  h a s  1280 shims,  ba tch  C h a s  816. 
Burnable Shims - B4C-AR203 inc luded  t o  lower BOL d i s s o l v e d  boron r e q u i r e d .  

Part-Length Cont ro l  Rods - Eight  rods used f o r  power shaping 

In-Core I n s t r u m e n t a t i o n  - Rhodium and vanadium neut ron  d e t e c t o r s  provide  
informat ion  on neut ron  f l u x  i n  co re .  I 
Unborated Water Control :  Excessive boron d i l u t i o n  p r o b a b i l i t y  i s  very  s m a l l ,  con- 
s i d e r i n g  equipment and c o n t r o l s  and a d m i n i s t r a t i v e  procedures  provided f o r  t h e  
o p e r a t i o n .  I f  an u n i n t e n t i o n a l  d i l u t i o n  of boron does occur ,  numerous alarms a r e  
a v a i l a b l e  t o  a le r t  t h e  o p e r a t o r .  The m a x i m u m  r e a c t i v i t y  a d d i t i o n  due t o  t h e  d i l u -  
t i o n  is  s low enough t o  a l low t h e  o p e r a t o r  t o  determine t h e  cause and t o  t a k e  cor- 
rective a c t i o n  b e f o r e  shutdown margin i s  completely l o s t .  

Long-Term Cooling - I n t e r n a l  o r  E x t e r n a l  Sys tems: When t h e  336,000 g a l l o n  
c a p a c i t y  of t h e  r e f u e l i n g  water tank  is  exhaus ted ,  i n j e c t i o n  pumps and s p r a y  pump: 
w i l l  t a k e  s u c t i o n  from t h e  containment sump and r e c i r c u l a t e  t h e  b o r a t e d  water 
through t h e  r e a c t o r  and t h e  r e s i d u a l  h e a t  exchangers  f o r  long term h e a t  removal. 
I f  more water i s  needed, t h e  water s t o r a g e  pond on t h e  s i t e  provides  an a d d i t i o n a  
supply * 
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Page 5 ,  PWR 
~ ~ ~ ~ t ~ ~ :  Maine Yankee 

F. MISCELLANEOUS 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: A 149-f t  tower w a s  i n s t a l l e d  a t  
e l e v a t i o n  45 ' .  Wind speed and d i r e c t i o n  measured a t  top .  Temperatures are 
measured a t  3 l e v e l s .  A r eco rd ing  r a i n  gage i s  a l s o  i n s t a l l e d .  Seismographs n o t  
mentioned. 

P l a n t  Operat ing Mode: Load fo l lowing  i n  response  t o  t u r b i n e  demand. 

S i t e  Fea tu res :  S i t e  c o n s i s t s  of 740 acres surrounded on t h e  east  and sou th  by 
Back River  and Montsweag 
about  15  m i l e s  sou th .  S i t e  grade  i s  20 '  MSL. The s i t e  and sur rounding  area is  
r o l l i n g  and wooded. 
w i t h i n  5 m i l e s  t h e r e  a r e  6500, 1800 of  t h e s e  l i v i n g  i n  Wiscasset. Fresh water f o r  
t h e  p l a n t  i s  piped 2 m i l e s  from a 185 ac re - f ee t  pond on Montsweag Brook NE of t he  
p l a n t .  

Bay - a l l  t i d a l  e s t u a r y  wa te r s .  The A t l a n t i c  Ocean i s  

With in  2 m i  r a d i u s  t h e r e  are 379 permanent r e s i d e n t s  and 

Turbine  O r i e n t a t i o n :  E jec t ed  t u r b i n e  b l ades  could s t r i k e  containment s t r u c t u r e .  
Cen te r l ines  are about  185 '  a p a r t .  
Emergency P lans :  An emergency p l a n  o u t l i n i n g  a c t i o n s  and r e s p o n s i b i l i t i e s  of 
employees and o f f - s i t e  suppor t  groups i s  i n  f i n a l  s t a g e s .  Liason is  now be ing  
e s t a b l i s h e d  w i t h  f e d e r a l ,  s t a t e  and l o c a l  agenc ie s .  There w i l l  be  3 classes of 
emergencies - l o c a l ,  s i t e ,  and gene ra l  which might ar ise  from f i r e ,  weather 
c o n d i t i o n s ,  equipment f a i l u r e s ,  o r  o t h e r  cond i t ions .  

Environmental  Monitoring Plans-: A program has  been planned i n  coopera t ion  wi th  
Maine Water ti A i r  Environmental  Improvement Comm. and the  S t a t e  Department of 
Heal th  and Welfare .  There w i l l  be  2 phases  - p r e o p e r a t i o n a l  and o p e r a t i o n a l .  
P r e o p e r a t i o n a l  w a s  s t a r t e d  2 y e a r s  b e f o r e  o p e r a t i o n  t o  e s t a b l i s h  background l e v e l s  
Opera t iona l  phase w i l l  demonst ra te  t h a t  10 CFR 20 is  be ing  m e t  and t o  monitor e f -  
f e c t s  of  releases. Samples of a i r  p a r t i c u l a t e s ,  r i v e r  and bay water,  ground water  
v e g e t a t i o n ,  marine b i o t a  and bottom sediments  w i l l  be  c o l l e c t e d .  

Radwaste Treatment: System designed t o  c o l l e c t ,  s t o r e ,  p rocess ,  monitor and d i s -  
pose of a l l  s o l i d ,  l i q u i d ,  and gaseous r a d i o a c t i v e  wastes. Cr i te r ia  i s  t o  p r o t e c t  
t h e  p u b l i c  i n  accordance wi th  10 CFR 20. Liquids  w i l l  be  c o l l e c t e d  and processed 
through d e m i n e r a l i z e r s ,  f i l t e rs ,  and evapora to r s .  L iquid  e f f l u e n t s  when s a f e  w i l l  
b e  d i scha rged  i n t o  t h e  service water system. Gases w i l l  be  r e l e a s e d  t o  the  vent  
s t a c k  o r  he ld  f o r  decay b e f o r e  release. 
o f f - s i t e .  
Stack Height - About 160 f t  h igh  ( e s t ima ted ) .  

Waste Heat System: 
d i scha rg ing  i n t o  Montsweag Bay. About 426,000 gpm are pumped through the  con- 
dense r .  
range from a w i n t e r  average  of 37 F t o  a summer average  of  57 F. 

S o l i d  wastes w i l l  be  drummed and sh ipped  

A once-through system i s  used t a k i n g  wa te r  from Back River  and 

Water tempera tures  This  whole area i s  an  e s t u a r y  a f f e c t e d  by t i d a l  f low.  
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;. CIRCULATING WATER SYSTEM 
& S I T E  FEATURES 

 ACTOR NAME h i n e  Yankee Atomic Power 

S t a t i o n  

SIZE OF SITE 740 ACRES 

TfKRMAL 

OUTPUT, M W t  2440 

SITE GRADE ELEVATION 2')' (MSL) 

TYPE OF NUCLEAR WCKET NO. 5G-309 

STEAM SYSTEM P'r'R 

TOPOGRAPHY OF SITE F l a t  t o  R o l l i n g  

OF SURROUNDING AREA ( 5  M I  RAD) R o l l i n g  

TOTAL PERMANENT POPULATION I N  2 M I  RAD 379 ( 1 9 7 0 )  I N  5 MI RAD 6503 ( 1 9 7 9 )  

NEAREST CITY OF 50,000 POPULATION P o r t l a n d ,  Maine 

DISTANCE FROM SITE 34 MILES POPULATION 70 ,000  (1969 ) 

LAND USE I N  5 MILC RADIUS Wooded except  f o r  some i d l e  farm l a n d  

~~ ~~~~ 

CIRCULATING WATER SYSTEM TYPE OF SYSTEM Once through 

WATER TAKEN FROM Back River  FOR Condenser coclin,: 

SUMMER AVG 57 F AVG - F - - WATER BODY TEMPERATURES - WINTER AVG 37  F - 
RIVER FLOW N A  (cfs) T i d a l  Flow "QUANTITY OF MAKEUP WATER - (gpm) 

TEMPERATURE RISE 25.bF (gPm) - "TOTAL FLOW THROUGH CONDENSERS 1+26,000 

"HEAT REMOVAL CAPACITY OF CONDENSERS - ( B t u / h r )  " P e r  L n l t  

COOLING TOWERS None 

OTHER INFORMATION Fresh water  is brought  from i4ontsweag drook 2 miles :E ay an 
8" p i p e  having 200 gpm c a p a c i t y  f o r  a p e r i o d  of 26 weeks of dry  weather .  

NUCLEAR SAFETY INFORMATION CENTER 
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. o u t p u t ,  kw/f t  6 .7  
Max Thermal 
Output,  kw/€t 
?lax Clad Sur- 
f a c e  Temp, OF 
No. Coolant 

18.9 

657 

4 Loops 

SALEX, 5"-311 (P1.T) Page 1 
P r o j e c t  N a m e :  Salem Nuclear  Generat ing S t a t i o n ,  ~ ~ ~ ~ t ~ ~ :  salem 

Location: Salem Co., N .  J .  Vessel Vendor: Not s p e c i f i e d .  
Owner: P u b l i c  S e r v i c e  Elec. & Gas Docket No.: 50-311 ( a l s o  50-272) 
NSS Vendor: Westinghouse Containment Cons t ruc to r :  P u b l i c  S e n .  Ele 

U n i t s  1 & 2 A-E: P u b l i c  S e r v i c e  E l e c t r i c  

A. THERMAL-HY DRAULIC 
I 

Thermal Output,  I P l w t  
I3250 

A -  

Btu/hr  11,090 x 1 0 6  
System P r e s s u r e ,  
p s i a  2250 
DNBR , 
Nominal 

135 x l o 6  

Heat Trans,  f t 2  147.9 
Ave V e l  Alone I 

I n l e t  Temp, O F  1539 
AVE! Rise i n  I 

B .  NUCLEAR 

H 2 0 / U ,  

Avg 1st-Cycle  
Burnuu - MWDIMTU 
F i r s t  Core Avg 
Burnup, MWD/MTU 
Maximum Burnup, 
MMD/MTU 
Region-1 
Enrichment, % 
Reg ion-2 
Enrichment, % 
Region-3 
Enrichment, % 
k e f f ,  Cold, No 
Power, Clean 
k e f f ,  Hot,  F u l l  Power 
Xe and Sm 
T o t a l  Rod 

, 
12,000 

21,800 

50,000 

2.20 

2.70 

3.20 

1.225 

1.106 

7 

Worth, % 

1500 Shutdown Boron, No 
Rods, Clean, Cold, ppm 

1500 Shutdown Boron, No 
Rods, Clean, Hot,  ppm 
Boron Worth, Hot,  1 /85  
% Ak/k/ppm 
Boron Worth, Cold, 1/70 
X Aklklppm 
F u l l  Power Moderator (-0.2 to - 3 . 0 )  

Moderator P r e s s  (C0.2 t o  +3.0) 
Temp Coeff ,  Ak/k/"F x 

. . ~ ~  
Coeff ,  Ak/k/osi  x 10-6 
Moderator Void Coeff 
Ak/k/X Void 10-3  
Doppler C o e f f i c i e n t ,  (-1 to -2) 

( - 0 . 2  to - 3 )  

.~ 
Ak/kl0F 10-5 
Shutdown Yarnin.  Hot I 
One Rod S t u c k ,  % Ak/k I 
Blirnable Po i sons ,  I ~ y r e x  g l a s s  i n  
Type and Form 
Number of Control  
Rods 53'20 
Number of Part-Length 
Rods (PLR) Bx20 

SST tubes  

1060 

160 

Compiled By: Fred Hetidleson 
Date: J u l y  1971 
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Earthquake Vert ical  Shock, 
% of H o r i z o n t a l  67 

C. SAFETY -RELATED DESIGN CRITERIA 

Ap = 3 p s i /  - s e c  

Design Winds i n  mph: 

At 0 - 50 f t  e l e v  10 8 

50 - 150 f t  131 
Wilmington, D e l .  20 m i .  92,500 (69) 
Design Basis Earthquake 
Accel. ,  0 .15 

150 - 400 f t  160 

Tornado 300 mph I Opera t ing  Basis Earthquake 
Accel., G 0.08 

~~ I D. ENGINEERED SAFETY FEATURES 

D 1 .  CONTAINMENT 

Design P r e s s ,  I nsie I Calcu la t ed  Max 
47 I n t e r n a l  Press, p s i a  43 

I Design P r e s s ,  %/day 0 . 1  I 
Type of Cons t ruc t ion :  A r e i n f o r c e d  c o n c r e t e  v e r t i c a l  r i g h t  c y l i n d e r  4 112 f t  t h i c k  

wi th  a f l a t  base  and a hemisphe r i ca l  dome ( 3  112 f t  t h k ) .  A welded s t e e l  l i n e r  w i t  
a minimum t h i c k n e s s  of 1/4- in .  i s  a t t a c h e d  t o  t h e  i n s i d e  f a c e  of  t h e  c o n c r e t e  s h e l l  
t o  i n s u r e  l e a k - t i g h t n e s s .  The f l a t  c o n c r e t e  base  m a t  i s  16- f t  t h i c k  w i t h  t h e  
bottom l i n e r  p l a t e  l o c a t e d  on top  of m a t .  
a minimum of  2 - f t  of conc re t e ,  t h e  top  of which w i l l  form t h e  f l o o r  of t h e  conta in-  
ment. 

Design Basis: Containment s t r u c t u r e  and p e n e t r a t i o n s ,  w i th  t h e  a i d  of containment 
h e a t  removal sys tems,  are des igned  t o  l i m i t  below lOCFRlOO v a l u e s ,  r a d i a t i o n  doses  
r e s u l t i n g  from leakage  of r a d i o a c t i v e  f i s s i o n  p roduc t s  from containment  under condi  
t i o n s  t h a t  would r e s u l t  from t h e  l a r g e s t  c r e d i b l e  energy release fo l lowing  a LOCA, 
i n c l u d i n g  a margin t o  cover  t h e  e f f e c t s  of metal-water o r  o t h e r  undefined energy 
source .  

found t o  vacuum b r e a k e r s .  

Bottom l i n e r  p l a t e  w i l l  be  covered w i t h  

Vacuum R e l i e f  C a p a b i l i t y :  Designed f o r  3.5 p s i g  e x t e r n a l  p r e s s u r e .  N o  r e f e r e n c e  

Pos t -Cons t ruc t ion  Tes t ing :  P r e s s u r e  t e s t e d  a t  54 p s i g  f o r  15  min and a t  47 p s i g  
f o r  2 h r .  Leakage rate tes t  w i l l  be  run  a t  47 p s i g .  P e r i o d i c  t e s t i n g  w i l l  be  
made of  p e n e t r a t o n s  f o r  l e a k s .  

A l l  p e n e t r a t i o n s  are doub le -ba r r i e r  t ype  and are i n d i v i d u a l l y  
t e s t a b l e .  I 

Weld Channels: A l l  containment l i n e r  welds  are covered by s t e e l  channe l s ,  as 
w e l l  as seam welds  between l i n e r  and p e n e t r a t i o n s .  
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Reactor :  Salem I D 2 .  CONTAINMENT SAFETY FEATURES 

L 

~ _ _ _ _ ~ ~ ~  ~~ ~ _ _ _ _  ____ ~ ~~ ~ ~ 

Containment Spray System: 
b o r a t e d  water c o n t a i n i n g  a s o l u t i o n  of sodium hydroxide  t o  t h e  containment 
atmosphere. The s p r a y  acts as a h e a t  s i n k  and a means of reducing  t h e  halogen 
f i s s i o n  p r o d u c t s  c o n c e n t r a t i o n .  

The Containmenc Spray System provides  a s p r a y  of cool ,  

Containment Cooling: Temperatures are h e l d  a t  120F o r  below d u r i n g  o p e r a t i o n  by 
4 of  5 f a n - c o i l  f i l t e r i n g  u n i t s  which cont inuous ly  c i r c u l a t e  and c o o l  t h e  a i r .  
F i l t e r s  remove p a r t i c u l a t e s  t o  keep containment  a i r  c l e a n .  Max c a p a c i t y  of u n i t s  
under a c c i d e n t  c o n d i t i o n s  is  80 x l o 6  i i t u l h r  f o r  each u n i t .  

- 
Containment I s o l a t i o n  System: Two i s o l a t i o n  valves, one on each s i d e  of t h e  ron- 
tainment w a l l  f o r  each p e n e t r a t i o n  provide  double-bar r ie r  p r o t e c t i o n  a g a i n s t  l eak-  
age  of  f i s s i o n  products .  Valves o p e r a t e  au tomat i ca l ly  on a h igh  containment p r e s -  
s u r e  s i g n a l .  

Containment A i r  F i l t r a t i o n :  Fan-coi l  c o o l i n g  u n i t s  have KEPA f i l t e r s .  Any 
a i r  removed from containment  p a s s e s  through c h a r c o a l  f i l t e r s  b e f o r e  goinp t o  
t h e  p l a n t  v e n t .  

P e n e t r a t i o n  Room: P ip ing  p e n e t r a t i o n  room and an e l e c t r i c a l  p e n e t r a t i o n  room 
provided f o r  each r e a c t o r  a t  e l e v a t i o n  8 4 ' .  

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

Hydrogen Recombiner: 
i n s t rumen ta t ion  t o  measure o r  d e t e c t  i t  w i l l  b e  provided.  

Hydrogen formation is  s o  low ( l e s s  than  1%) ' t h a t  no 

D 3 .  SAFETY INJECTION SYSTEMS 

Accumulator Tanks: Four accumulators ,  each con ta in ing  6500 g a l l o n s  of  bo ra t ed  
wa te r ,  w i l l  au tomat i ca l ly  dump t h e i r  c o n t e n t s  i n t o  t h e  r e a c t o r  coolan t  s y s  t e m  
when system p r e s s u r e  drops  t o  650 p s i g .  Tanks are h e l d  under p r e s s u r e  of n i t r o g e i  
gas .  Two check valves i n  series o p e r a t e  t o  release t h e  water.  

H-igh-head S a f e t y  I n j e c t i o n :  TWO 100% c a p a c i t y  s a f e t y  i n j e c t i o n  pumps o p e r a t e  t o  
keep c o r e  covered f o r  s m a l l  b r e a k s .  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;  however, drawing c o n c e n t r a t e d  b o r i c  a c i d  f i r s t  from t h e  boron 
i n j e c t i o n  tank .  Pump c a p a c i t y  i s  700 gpm a t  1750 p s i g .  

Low-head S a f e t y  I n j e c t i o n :  TWO 100% c a p a c i t y  r e s i d u a l  h e a t  removal pumps t a k e  

Each pump is  r a t e d  
s u c t i o n  from t h e  r e f u e l i n g  wa te r  s t o r a g e  tank .  
c o r e  f o r  l a r g e  breaks  where d e p r e s s u r i z a t i o n  h a s  occurred .  
3000 gpm a t  150 p s i g .  

These pumps o p e r a t e  t o  f l o o d  t h e  
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Reactor :  Salem 
E.  OTHER SAFETY-RELATED FEATURES 

Reactor  Vessel  F a i l u r e :  No r e f e r e n c e  found. 
Missile & Reactor  Forces - 

Core Cooling C a p a b i l i t y  - 

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

Reactor-Coolant Leak-Detection Systems: 

of d e v i a t i o n s  from normal containment environmental  c o n d i t i o n s  i n c l u d i n g  a i r  
p a r t i c u l a t e  a c t i v i t y ,  rad iogas  a c t i v i t y ,  humidi ty  and i n  a d d i t i o n ,  g r o s s  leakage ,  
t h e  l i q u i d  i n v e n t o r y  i n  t h e  process  systems and containment sump. 

Provided by equipment which monitors  
The b a s i c  d e s i g n  c r i t e r i o n  i s  d e t e c t i o n  

Fai led-Fuel-Detect ion Systems: No r e f e r e n c e  found. 

Emergency Power: Two sets  of t h r e e  emergency power d i e s e l  g e n e r a t o r s  are pro- I vided ,  one set  f o r  each u n i t .  Within a s e t  of  t h r e e ,  t h e  d i e s e l  g e n e r a t o r s  w i l l  
s h a r e  t h e  f u e l  o i l  s t o r a g e  and t r a n s f e r  system. This  system c o n s i s t s  of two 
30,000 g a l l o n  f u e l  o i l  s t o r a g e  tanks  and two f u e l  o i l  t r a n s f e r  pumps. Each f u e l  
o i l  t r a n s f e r  pump normally pumps from i t s  own s t o r a g e  t ank ,  b u t  c ross -connec t ions  
a r e  provided f o r  added f l e x i b i l i t y .  

Cont ro l  of Axia l  Xenon O s c i l l a t i o n s :  
Burnable Shims - E o r i c  a c i d  s o l u t i o n  i n  t h e  coolan t  system. 

Part-Length Cont ro l  Rods - Yes, t h e r e  a r e  8 assemblies  of 20 rods each.  

In-Core I n s t r u m e n t a t i o n  - I n s t a l l e d  t o  y i e l d  inforit .-cion on neut ron  f l u x  
d i s t r i b u t i o n .  

Unborated Water Control :  I f  e i t h e r  b o r i c  a c i d  flow o r  demineral ized w a t e r  flow 
d e v i a t e s  from t h e  c o n t r o l  set  p o i n t  dur ing  coolan t  b o r a t i o n ,  d i l u t i o n  o r  normal 
leakage  makeup, alarms warn t h e  o p e r a t o r  t o  d e a c t i v a t e  t h e  makeup system 
manually.  Should a c o n d i t i o n  a r i s e  when c o o l a n t  boron i s  changing w i t h o u t  t h e  
o p e r a t o r ' s  knowledge, RCC group p o s i t i o n  i n d i c a t i o n  i s  a p o s i t i v e  means of 
d e t e c t i n g  any s i g n i f i c a n t  change when t h e  r e a c t o r  i s  c r i t i c a l  and a t  power. 

Long-Term Cooling - I n t e r n a l  o r  E x t e r n a l  Sys tems:Reci rcu la t ion  of b o r a t e d  water  
from containment sump i s  accomplished by one of t h e  2 r e s i d u a l  h e a t  removal l o o p  
pumps, each r a t e d  a t  3000 gpm f o r  150 p s i g .  Water is  c i r c u l a t e d  t h r u  t h e  
r e s i d u a l  h e a t  removal loop h e a t  exchangers f o r  cool ing .  
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L 
Environmental  Monitoring Plans-: 
b e f o r e  o p e r a t i o n  t o  de t e rmine  e x i s t i n g  backgrounds.  The program w i l l  i n c l u d e  
sampling o f  t h e  s e n s i t i v e  i n d i c a t o r s  such as a i r ,  water,  s o i l ,  and o t h e r s  which 

A program w i l l  b e  s t a r t e d  a t  least  2 y e a r s  

Reactor :  Salem 
F. MISCELLANEOUS 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: Data a v a i l a b l e  from a tower 
l o c a t e d  10 m i l e s  away. 
I t  i s  300' h i g h .  

Tower l o c a t e d  a t  Bur l ing ton  s i t e  has  been moved t o  Salem. 
N o  r e f e r e n c e  found on seismographs.  

P l a n t  Operat ing Mode: Load fo l lowing  

S i t e  Fea tu res :  
River e s t u a r y .  
area i s  s p a r s e l y  i n h i b i t e d ,  no r e s i d e n t s  i n  a 2-mi r a d i u s  and 1184 i n  a 5-mi 
r a d i u s .  

Located on a 700 acre s i t e  on t h e  e a s t e r n  s h o r e  of t h e  Delaware 
The s i t e  i s  an a r t i f i c i a l  i s l a n d  formed by h y d r a u l i c  f i l l .  The 

The s i t e  i s  f l a t  and t h e  surrounding area i s  f l a t  marshland. 

Turbine O r i e n t a t i o n :  
s t r u c t u r e .  Center  l i n e s  are about  210 f t  a p a r t .  

E jec t ed  t u r b i n e  b l a d e s  could s t r i k e  containment 

Radwaste Treatment:  P rov ides  equipment t o  c o l l e c t ,  p r o c e s s ,  and p repa re  f o r  d i s -  
p o s a l  w i t h i n  l i m i t s  of 10CFR20 a l l  r a d i o a c t i v e  l i q u i d ,  gaseous and s o l i d  wastes. 
Liquid w a s t e s  are c o l l e c t e d  and may be evapora t ed .  A f t e r  c l ean ing  and f i l t e r i n g ,  
evapora to r  condensate  i s  d i scha rged  v i a  t h e  condenser d i scha rge .  Evaporator  
r e s i d u e s  are s t o r e d ,  drummed and shipped o f f - s i t e  f o r  d i s p o s a l  i n  t h e  same manner 
o t h e r  s o l i d  wastes are handled.  Gaseous wastes are c o l l e c t e d  and s t o r e d  u n t i l  
t h e  a c t i v i t y  l e v e l  i s  low enough f o r  d i s c h a r g e  t o  t h e  environment.  

S t a c k  Height  - N o  h e i g h t  found. 

Waste Heat System: A once-through c o o l i n g  system w i l l  be  used t ak ing  water from 
t h e  Delaware River .  A q u a n t i t y  of 1,100,000 gpm p e r  u n i t  w i l l  b e  c i r c u l a t e d  w i t i i  

w a t e r  going back i n t o  t h e  e s t u a r y  wi th  1 3 . 6 F  r ise  i n  temp. Average r i v e r  flow is  
15,000 c f s ,  however, t h i s  i s  i n s i g n i f i c a n t  s i n c e  t i d a l  f low average i s  400,000 
c f s .  
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G. CIRCULATING WATER SYSTEM 
& SITE FEATUIES 

I 1U;ACTOR EIAHL Salem Nuclear  

Genera t ing  S t a t i o n  I 

S I Z  OF SITC 7 0 0  ACWS S1'l.L C , i < A i L  LLLVATIOiI 10 - 5 '  (iISL) 

TOPOGRAPIIY OF SITL F l a t  

OF SUKKOUNDIIlG AI&A ( 5  I41 R A D )  F l a t  

TOTAL PERMANCNT POPULATION IN 2 MI iMiI 0 (1967)  i I 4  L, 1.11 dAl) 1184 ( 1 9 6 7 )  

NEAREST CITY OF 50,000 POPULATIOK Wilmington, Delaware 

DIS'I'AHCC FROM SI'I'I; 20 I I ILLS 

LAND USE I N  5 MILE RADIUS T i d a l  marshes and g r a s s l a n d s  

C I  RCUL AT1 NG I.IATL i! SY S 'I'L i.1 'CYPL 01' SYS'I'LEI Once through 

WATCR TAKCN F1tOt.l Delaware River  i'ux condenser c o o l i n g  

WATCR UOUY TLt4l'CMTURLS - WIIITLK A V G  -- F Sti;*iI.lLH AVG -- j' ,\Vc; -- F 

RIVER FLOW 15,000 (cfs) avg. QUAiI T I ' rY 0 MALL Ul' 'ri A'i"L i i  

TOTAL FLOW TilKOUGI1 CUNDLIISLIG 1,100,000 (gpm) /un i t  'I'L;It'Ldl'Ui<L X i L r .  13.6 F 

HEAT REMOVAL CAPACITY OF CO;4lJL~iSLlG 

COOLING TOWERS None 

( G F  - _ _  

( i j t u / r i r )  --_ 

OTHER INF()KNATION River  i s  2 m i l e s  wide at  s i t e  where t i d a l  f low i s  400,000 

NUCLEAR SAFETY INFORMATION CENTER 
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Reactor :  Rancho Seco P r o j e c t  Name: Rancho Seco Nuclear Genera t ing  

Locat ion:  SE Sacramento County* Vessel  Vendor: Babcock & Wilcox 
Owner: Sacramento Municipal  U t i l i t y  Docket !io.: 50-312 
NSS Vendor: Babcock & Wilcox 

A-E: Bechte l  Corp. S t a t i o n  Uni t  1 

Containment Cons t ruc tor :  

Loops 2 

ComDiled By: Fred Heddleson 
May 1971 Data from FSAR. Date: 
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r 
Reactor :  Rancho Seco 

C .  SAFETY-RELATED DESIGN CRITERIA 
Exclusion D i s t a n c e ,  M i .  0 . 4  r a d .  Design Winds i n  mph: 

A t  0 - 50 f t  e l e v  90 Low Popula t ion  Zone D i s t . ,  M i .  4.7 = . 

Design Press,  
P s i g  59 
Max Leak R a t e  a t  
Design P r e s s ,  Xlday 0 . 1  

Metropol is  I Sa  cramen t o 

Calcu la ted  Max 
I n t e r n a l  Press, p s i g  52 

Dis tance  Popula t ion  5o - 150 f t  
26 m i .  265,000 1969 1 1 1  Design Accel . ,  Basis Earthquake 150 - 400 f t  

wi th  a sha l low domed roof and a f l a t  foundat ion  s l a b .  
i s  p r e s t r e s s e d  by a pos t - tens ioning  system c o n s i s t i n g  of h o r i z o n t a l  ana v e r t i c a l  
tendons.  The dome h a s  a three-way pos t - tens ioning  system. The foundat ion  s l a b  i s  
r e i n f o r c e d  w i t h  convent iona l  r e i n f o r c i n g  s t e e l .  A 114" welded s tee l  l i n e r  i s  
a t t a c h e d  t o  t h e  i n s i d e  f a c e  of t h e  c o n c r e t e  s h e l l  t o  i n s u r e  l e a k t i g h t n e s s .  

The 3L4" c y l i n d r i c a l  p o r t i o n  

Design Basis: Designed f o r  a l l  c r e d i b l e  load  c o n d i t i o n s  i n c l u d i n g  t h e  2 most 
c r i t i c a l  c o n d i t i o n s  caused by t h e  double-ended l a r g e s t  p ipe  b r e a k  and an e a r t h -  
quake. 
and t o g e t h e r  wi th  s a f e t y  f e a t u r e s  t o  r e t a i n  f i s s i o n  products  a s  long as r e q u i r e d  
t o  p r o t e c t  t h e  p u b l i c  from consequences of leaked  r a d i o a c t i v i t y .  

' Vacuum R e l i e f  C a p a b i l i t y :  
t o  vacuum r e l i e f  v a l v e s .  

Designed t o  s u s t a i n  t h e  i n i t i a l  e f f e c t s  of such wi thout  l o s s  of i n t e g r i t y ,  

Designed f o r  2 p s i  d i f f e r e n t i a l .  No r e f e r e n c e  found 

Post-Construct ion Tes t ing :  A s t r e n g t h  test  w i l l  be run  a t  1 .15 x des ign  p r e s s u r e  
and h e l d  f o r  1 h r .  
a t  about  26 p s i g .  

Leakage ra te  tests s h a l l  be  run a t  59 p s i g  f o r  24 h r s  and t h e n  

P e n e t r a t i o n s :  E l e c t r i c a l  p e n e t r a t i o n s  a r e  double  s e a l e d  and t e s t a b l e .  A l l  
o t h e r  p e n e t r a t i o n s  are s i n g l e  b a r r i e r  w i t h  most having a Forged f l u i d  bead welded 
t o  t h e  p i p e  and l i n e r  p l a t e .  

Weld Channels: N O  r e f e r e n c e  found t o  weld channels .  A vacuum box p laced  Over 
Seams i s  used f o r  t e s t i n g  welds.  

105 

125 

Tornado --- Operat ing Bas is  Earthquake I Accel.  , G 

Ap = - p s i /  - s e c  6 8  Earthquake Vertical Shock, 
X of H o r i z o n t a l  

Is i n t e n t  of 70 Design Cr i te r ia  s a t i s f i e d ?  Y e s ,  S e c t i o n  1.4 s ta tes  t h a t  " p r i n c i p a l  
s a f e t y  f e a t u r e s  t h a t  meet each c r i t e r i o n  are summarized." 
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Reactor :  Rancho Seco 
D 2 .  CONTAINMENT SAFETY FEATURES 

Containment Spray System: Sprays b o r a t e d  water i n t o  t h e  containment atmosphere t 
reduce pos t -acc ident  temp and p r e s s u r e ;  and reduce ,  by NaOH a d d i t i v e ,  t h e  l e v e l  o 
f i s s i o n  p r o d u c t s .  System c o n s i s t s  of  2 s p r a y  t r a i n s  which are  i n i t i a t e d ,  a f t e r  a 
5 minute d e l a y ,  by containment  p r e s s u r e  of 30 p s i g .  Cooling c a p a c i t y  j s  2 4 0 ~ 1 0 ~  
Btu/hr  w i t h  both  s p r a y s  o p e r a t i n g  (3000 gpm @ 175  p s i g )  t a k i n g  pump s u c t i o n  from 
t h e  bo ra t ed  water s t o r a g e  t a n k ,  b u t  l a t e r  from tlie emergency sump. 

Containment Cooling: C o n s i s t s  of f o u r  25% c a p a c i t y  cool ing  u n i t s ,  each w i t h  a 
cool ing  c o i l ,  s i z e d  f o r  emergency s e r v i c e  and d di rec2-dr iven  f a n .  Two u n i t s  a re  
equipped w i t h  a c t i v a t e d  c h a r c o a l  f i l t e r s  f o r  a i r  c leanup and removal of f i s s i o n  
products .  A l l  u n i t s  o p e r a t e  under pos t -acc ident  c o n d i t i o n $ .  Heat i s  r e j e c t t d  t o  
t h e  n u c l e a r  service c o o l i n g  water system. bac!i u n i t  can remove 6 0 ~ 1 0 ~  Btu/hr .  

m c u l a t i o n  is  a s s i s t e d  by f o u r  25,000 cfm c a p a c i t y  upper-dome d i s t r i b u t o r s .  . .  
Containment I s o l a t i o n  System: Designed t o  minimize leakage  of r a d i o a c t i v e  materi-  
a ls  through p i p e s  p e n e t r a t i n g  containment w a l l s  i n  event  of a LOCA. Double b a r -  
r ier  p r o t e c t i o n  i s  provided t o  i n s u r e  t h a t  no s i n g l e ,  c r e d i b l e  f a i l u r e  o r  n i a l -  
f u n c t i o n  s h a l l  r e s u l t  i n  l o s s  of i s o l a t i o n .  The i n s t a l l e d  double  b a r r i e r s  take 
t h e  form of  c losed  p i p i n g  systems w i t h  i s o l a t i o n  v a l v e s  on both  s i d e s  of  conta in-  
ment w a l l .  I s o l a t i o n  o c c u r s  on low r e a c t o r  p r e s s u r e  o r  high containment p r e s s u r e  
Containment A i r  F i l t r a t i o n :  TWO o f  t h e  emergency cool ing  u n i t s  have c h a r c o a l  
f i l t e r s  - see above. The purge and extiaust  has  p r e f i l t e r s ,  HEPA, and c h a r c o a l  
f i l t e r s .  

P e n e t r a t i o n  Room: Yes, e l e c t r i c a l  p e n e t r a t i o n s  a t  one l e v e l  and containment 
p e n e t r a t i o n  and v a l v e  area on another  l e v e l .  

Organic-Iodide F i l t e r :  2;o r e f e r e n c e  found. 

Hydrogen Recombiner: Hydrogen c o n c e n t r a t i o n  does n o t  reach  c o n t r o l  l i m i t  u n t i l  
770 hours  a f t e r  MCA. A purge of 16 cfru w i l l  then  keep c o n c e n t r a t i o n  a t  a % ; i l {  
l i m i t  - see Appendix 14C. 
D3. SAFETY I N J E C T I O N  SYSTEMS 

Accumulator Tanks: Two t a n k s  each c o n t a i n  7000 g a l l o n s  of b o r a t e d  water  under 
p r e s s u r e  of n i t r o g e n  gas  a t  600 p s i g .  When p r e s s u r e  i n  tlie coolan t  s~is tem d r o p s  
below 600 p s i g ,  two check v a l v e s ,  i n  s e r i e s ,  open a l lowing  tank c o n t e n t s  t o  tic 
i n j e c t e d  i n t o  t h e  r e a c t o r  v e s s e l .  I f  no water remains i n  t h e  v e s s e l ,  c o n t e n t i  
of t h e  2 t anks  w i l l  cover  t h e  core  t o  t h e  314 p o i n t .  

H-igh-head S a f e t y  I n j e c t i o n :  There are  3 makeup o r  Hi-pressure charging pump:, , 
one of whicii can supply  500 gpm @ 600 p s i g  t o  prevent  c o r e  damage f o r  small l e a k s  
o r  p i p e  breaks .  S y s t e a  i s  i n i t i a t e d  by low r e a c t o r  c o o l a n t  system p r e s s u r e  br 
high containment  p r e s s u r e .  Pump s u c t i o n  i s  taken  from t h e  b o r a t e d  water ; torage 
tank .  When cont inuous h igh-pressure  i n j e c t i o n  i s  r e q u i r e d ,  decay h e a t  removal 
pumps can supply  water t o  t h e  high-head pumps from t h e  emergency sump. 

Low-head S a f e t y  I n j e c t i o n :  
s u c t i o n  from t h e  bo ra t ed  water s t o r a g e  tank  and can j o i n t l y  slipply 6000 gpm @ 
100 p s i g  t o  t h e  r e a c t o r  v e s s e l .  One pump o p e r a t i n g  is s u f f i c i e n t  t o  main ta in  
c o r e  cool ing .  When supply  of bo ra t ed  water  i s  exhaus ted ,  s u c t i o n  w i l l  be swi tche  
over  t o  t h e  containment sump and h a t e r  w i l l  then be pumped through decay hea t  re- 
moval n e a t  exchangers  f o r  cool ing .  

Two of t h e  decay h e a t  removal s y s t e r  pumps t a k e  
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II Page 4 .  PWR 
Reactor :  Rancho Seco 

E .  OTHER SAFETY-RELATED FEATURES 

Reactor  Vessel F a i l u r e :  No r e f e r e n c e  found. 
Missile & Reactor  Forces  - 

Core Cooling C a p a b i l i t y  - 
Containment F l o o d a b i l i t y  - 

Reactor-Coolant Leak-Detection systems: Leakage of coolan t  i n t o  containment w i l I  
be  d e t e c t e d  by one o r  b o t h  o t  t h e  to l lowing .  A l l  leakage is  c o l l e c t e d  i n  sumps. 
By moni tor ing  t h e  E a s t  Decay Heat Removal Pump Room sump l i q u i d  l e v e l  and f requenc  
of o p e r a t i o n ,  leakage  can be  es t imated .  I f  c o o l a n t  leakage i s  s u s p e c t e d ,  a sample 
of leakage  can be  obta ined  and checked f o r  r a d i o a c t i v i t y .  
t ank  level can provide  a n  i n d i c a t i o n  of leakage .  
r a d i o a c t i v i t y  i n d i c a t e  leakage.  

Measurement of  makeup 
Also,  changes i n  containment  

Emergency Power: Two q u i c k - s t a r t i n g  a u x i l i a r y  d i e s e l - g e n e r a t o r  u n i t s  
connected t o  t h e  n u c l e a r  s e r v i c e  buses .  
a u x i l i a r y  g e n e r a t o r  i s  2750 kW.at 0 .8  power f a c t o r .  

The nameplate r a t i n g  of each 

Cont ro l  of Axia l  Xenon O s c i l l a t i o n s :  
Burnable Shims - B o r i c  a c i d  i n  r e a c t o r  coolan t  

Part-Length Cont ro l  Rods - Used f o r  a x i a l  power shaping 

In-Core I n s t r u m e n t a t i o n  - There are 36 in-core d e t e c t o r s  which readout  i n  t h e  
c o n t r o l  room. 

Unborated Water Control :  The h i g h e s t  rate of d i l u t i o n  can be  handled by t h e  
au tomat ic  c o n t r o l  system, which i n s e r t s  rods  t o  main ta in  t h e  power l e v e l  and thus  
l i m i t  c o o l a n t  temperature  r i s e .  I f  an i n t e r l o c k  f a i l u r e  occurred w h i l e  t h e  reac-  
t o r  w a s  under manual c o n t r o l ,  t h e s e  r e a c t i v i t y  a d d i t i o n s  would cause a h igh  r e a c t c  
coolan t  temperature  t r i p  o r  a h igh-pressure  t r i p .  I n  any e v e n t ,  t h e  thermal  power 
w i l l  n o t  exceed t h e  des ign  overpower c o n d i t i o n ,  and t h e  system p r e s s u r e  w i l l  no t  
exceed code a l lowable  l i m i t s .  T h e r e f o r e ,  moderatar  d i l u t i o n  a c c i d e n t s  w i l l  no t  
cause damage t o  t h e  r e a c t o r  coolan t  system. 

moval System which can c i r c u l a t e  b o r a t e d  water which h a s  c o l l e c t e d  i n  t h e  conta in-  
ment sump. 

Long-Term Cooling - I n t e r n a l  o r  E x t e r n a l  Systems: ~ ~ ~ ~ ~ ~ l i ~ h ~ d  by Decay ~~~t Re- 

This  water w i l l  be  passed through system h e a t  exchangers f o r  cool ing .  

. 
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Page 5 ,  PWR 

Reac tor :  Rancho Seco 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: A 200’ h igh  tower used t o  measurr 
wind speed and d i r e c t i o n ,  and tempera tures ,  record  them on d i g i t a l  t ape .  
Seismographs n o t  mentioned. 

P l a n t  Operat ing Mode: Lcad fo l lowing .  I 
S i t e  Fea tures :  Located on a f l a t  t o  r o l l i n g  s i t e  i n  SE p a r t  of Sacramento County 

about  26 m i l e s  SE of Sacramento. Surrounding l and  i s  r o l l i n g .  There i s  no major 
water sou rce  nea r  t h e  p l a n t .  Water f o r  makeup w i l l  be  pumped i n  from Folsom South 
Canal (5 m i l e s ) .  The sur rounding  l and  use  is mostly f o r  c a t t l e  g raz ing .  Popula- 
t i o n  i n  a 2-mi r a d i u s  i s  93 ,  5 m i l e s  i s  352. 

Turbine O r i e n t a t i o n :  E jec t ed  t u r b i n e  b l ades  could s t r i k e  containment s t r u c t u r e .  
Cen te r l ines  a r e  118’-6” a p a r t .  

Emergency Plans :  A se t  of Emergency P lan  Procedures  have been prepared  t h a t  pro- 
v i d e  complete d e t a i l s  f o r  responding t o  s p e c i f i c  t ypes  of emergencies .  These pro- 
cedures  a l s o  provide  d a t a ,  d e t a i l s  and i n s t r u c t i o n s ,  pe r sonne l  ass ignments ,  names 
and numbers f o r  emergency c a l l o u t ,  c r i t e r i a  f o r  e v a l u a t i o n ,  and o t h e r  s p e c i f i c  
in format ion  which would b e  r equ i r ed  du r ing  an emergency. 

Environmental Monitoring Plans-: Program measures and de termines  t h e  environmental  
r a d i o a c t i v i t y  l e v e l  from s t a t i o n  ope ra t ion .  Program d iv ided  i n t o  p r e o p e r a t i o n a l  
and o p e r a t i o n a l  phases .  P r e o p e r a t i o n a l  phase measures n a t u r a l  r a d i a t i o n  l e v e l s  
around t h e  s t a t i o n ,  d e t e c t s  n a t u r a l  v a r i a n c e s  and t r e n d s  i n  l e v e l s ,  and provides  
base  d a t a  t o  which o p e r a t i o n a l  program levels can b e  compared. The same measure- 
ments w i l l  con t inue  i n  the  o p e r a t i o n a l  phase.  Sampling w a s  s t a r t e d  i n  O c t .  1 9 7 0 .  
Minor changes i n  sample c o l l e c t i o n  and lo r  t ype  of sample may b e  made i n  t h e  opera- 
t i o n a l  phase as p r e o p e r a t i o n a l  r e s u l t s  become a v a i l a b l e .  Sampling w i l l  cover air-  
borne p a r t i c u l a t e s ,  water,  mud, s i l t ,  v e g e t a t i o n ,  s o i l ,  mi lk ,  f i s h ,  and r a b b i t s .  

Radwaste Treatment:  System c o l l e c t s ,  s e g r e g a t e s ,  p rocesses ,  and d i sposes  of r ad io -  
a c t i v e  s o l i d s ,  l i q u i d s ,  and gases  i n  compliance wi th  10CFR20. Liquid  and s o l i d  
wastes a r e  processed  i n  ba t ches  f o r  o f f - s i t e  d i s p o s a l .  Gaseous w a s t e  r e l e a s e d  t o  
the  environment i s  monitored and d ischarged  wi th  s u i t a b l e  d i l u t i o n .  Gaseous waste 
system can s t o r e  gas gene ra t ed  du r ing  ope ra t ion .  Decay tanks  a r e  p e r i o d i c a l l y  
sampled, and r e l e a s e d  a t  rates c o n s i s t e n t  w i t h  environmental  cond i t ions .  Most a l l  
of t h e  l i q u i d  w a s t e  i s  processed  f o r  r e c y c l i n g  through p l a n t  p rocesses .  Some i s  

P l a n t  ven t  is on top  of  containment .  “ ! C j g g p H g f $ p  * 

Waste Heat System: Two hype rbo l i c  cool ing  towers  w i l l  b e  used.  Blowdown w i l l  
be  13,000 gpm which w i l l  go i n t o  t h e  Hadsev i l l e  Creek. 
f low q u a n t i t i e s  o r  condenser tempera ture  r ise .  

No informat ion  is g iven  on I 
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THERMAL 

OUTPUT, M W t  - 2772  

G .  CIRCULATING WATER SYSTEM 
& SITE FEATURES I 

TYPE: OF NUCLEAR DOCKET NO. 50-312 

STEAM SYSTEM PWR 
I 

REACTOR NAME Rancho SeCO N u c l e a r  

G e n e r a t i n g  S t a t i o n  U n i t  1 

~~ ~ ~~ - ~~ ~ I OF SUKROUNDING A K A  (5  M I  RAD) R o l l i n g  

TOTAL PERMANENT POPULATION I N  2 M I  RAD 9 3  ( 1 9 7 0 )  I N  5 MI RAD 352 (1970 ) 

NEAREST CITY OF 50,000 POPULATION S a c r a m e n t o ,  Calif  

UISTANCE FROM SITE 26 MILLS POPULATION 265 ,000  (1969 ) 

LAND USE I N  5 MILE RADIUS A g r i c u l t u r a l  - g r a z i n g  l a n d  

I CIRCULATING HATER SYSTEM TYPE OF SYSTEM C l o s e d  l o o p  u s i n g  c o o l i n g  towers 

I WATER TAKEN FROM Folsom S o u t h  C a n a l  ( 5  m i .  E of s i t e )  FOR Makeup 

SUMMER AVG - F AVG - F - - I WATER BODY TEMPERATURES - WINTER AVG - F - 
RIVER FLOW 3450 (cfs) Fol som Canal%UANTITY O F  MAKEUP WATER - (gpm) 

- TEMPERATURE RISE - F 
( gpm) - $:TOTAL FLOW THROUGH CONDENSERS 

&HEAT REMOVAL CAPACITY OF CONDENSERS - ( E t u / h r )  *per Unit 

COOLING TOWERS Two h y p e r b o l i c  towers w i t h  1 3 , 0 0 0  gpm blowdown 

. 

NUCLEAR SAFETY INFORMATION CENTER 
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, , . .  
Boron Worth, Cold 
% Ak/k/ppm 
F u l l  Power Moderator 

Moderator P r e s s  
Coeff ,  Ak/k/Dsi 
Yoderator  Void Coeff 
Ak/k/% Void 
DoDpler C o e f f i c i e n t ,  

Shutdown " la rg in ,  Hot 
One Rod S t u c k ,  % &/k 
Burnable Po i sons ,  

T e m D  Coeff ,  Ak/k/OF 

Ak/kl0 F 

ARXYJJSAS O N E ,  ~ - 3 1 3  (PIJR) Page 1 

P r o j e c t  N a m e :  Arkansas Nuclear  One, Un i t  1 Reactor :  Arkansas One, #I 

Locat ion:  Pope Co., Ark. Vessel Vendor: Babcock & Wilcox 
Owner: Arkansas Power & L i g h t  
NSS Vendor: Babcock & Wilcox Containment Constructor :  None s p e c i f i e d .  

A-E: Bech te l  Corporat ion 

Docket No.: 50-313 

1/75 

(+0.28 t o  -3 .0)  
x i o +  

-3.0 X lo- '  t o  
+3.0 x 
_ _ _  
(-1.1 t o  -1.7) 

10-5 

1 

A l 7 O 2 - B L C  i n  

A .  THERMAL-HY DRAULI C 

Type and Form 1088 
Number of Con t ro l  
Rods 6 1  x 16 

2568 

880 

Thermal Output,  
F l w t  
E l e c t r i c a l  Output ,  
MWe 

L 1  I 

Z i rcaloy-4 
976 

I T o t a l  Heat Output f o r  1 2 5 6 8  
S a f e t y  Design. MWt ._ , 
T o t a l  Heat Output,  
B tu /h r  18765 x l o 6  

I 

2.0 

T o t a l  Flow rate ,  
l b l h r  1131.3 x l o 6  
~~ I 
Eff Flowrate  f o r  
Heat Trans l b / h r  1124.2 x i o6  
Eff Flow Area f o r  

&Heat Trans,  f t 2  49.19 
Avg V e l  Along 
Fuel  Rods. f t l s e c  15.7 , - .  

IAvg Mass Ve loc i ty  I --- l b /h r - f  t 2  
Nominal Core I 

( I n l e t  Teniu. OF I554 
Avg R i s e  i n  

149.3 
Nom Hot Channel 

647.1 

5000 B tu /h r  f t ' .  
Avg Film Temp 
D i f f ,  OF 
Act ive  Heat Trans 
Surf  Area. f t 2  

31 

49,734 
Avg Heat Flux, I 171,470 I B tu /h r  f t 2  . ~- 
Max Heat Flux 
Btu/hr  f t 2  
Avg Thermal 
OutDut. kwl f t  

534,440 

5.66 

17.63 Max Thermal 
Output,  kw/ f t  :;. ?lax C l a d  Sur- 

No. Coolant 
LOODS 

Data from FSAR. 

B .  NUCLEAR 
I 

H z O I U ,  

BurnuD . MWD/MTTJ 
44,950 Maximum Burnup, 

MWD/MTU 
Region-l --- 
Enrichment,  % I 
R e K i  on-2 I F i r s t  c y c l e  
Enrichment,  X l avg .  2.62 
Reeion-3 I --- 
Enrichment, X 
k e f f ,  Cold, No 
Power. C l e a n  1.237 

1.109 k e f f ,  Hot, F u l l  Power 
X e  and Sm 
T o t a l  Rod - -  - 

11.1 Worth, % 
Shutdown Boron, No 3 F q  n I3IL Rods, Clean, Cold, ppml 
Shutdown Boron, No 7 c c 7  

I J J J  Rods, Clean, Hot,  ppm 
Boron Worth, Hot,  
% Ak/k/DDm 1/100 

Number of  Part-Length I 128 
Rods (PLR) 8 x 16 

Compiled By: Fred Heddleson 
Date: May 1971 
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Reactor :  Arkansas One, 111 
C. SAFETY-RELATED DESIGN CRITERIA 

Exclusion Dis tance ,  M i .  0 .65 r a d .  

Low P o p u l a t i o n  Zone D i s t . ,  M i .  

Met ropol i s  Dis tance  Popula t ion  
L i t t l e  Rock 57 m i .  136,000 (69) 
Design Basis Earthquake 

4.0 

Accel . ,  g 0 .20  

Design Winds i n  mph: 

A t  0 - 50 f t  e l e v  

50 - 150 f t  paper  3269 f o r  g u s t  fac-  
"The p r o v i s i o n s  i n  ASCE 

t o r s  and v a r i a t i o n  of 
wind v e l o c i t y  wi th  h e i g h t  
do n o t  apply" (p  5-3).  150 - 400 f t  

Opera t ing  Basis Earthquake 
Accel . ,  G 0.10 

Ap = 3 p s i /  3 s e c  Earthquake V e r t i c a l  Shock, 
% of H o r i z o n t a l  67 

Tornado 300 mph t a n g .  p l u s  60 t r a n s .  

Is i n t e n t  of 70 Design Cr i te r ia  s a t i s f i e d ?  S e c t i o n  1 . 4  d i s c u s s e s  t h e  c r i t e r i a  
i tems and how Arkansas One, #1 conforms t o  t h e i r  i n t e n t .  I 
Design P r e s s ,  

Max Leak Rate a t  
59 P s i g  

Design Press ,  %/day 0 .2  

D.  ENGINEERED SAFETY FEATURES 

D 1 .  CONTAINMENT 

Calcu la ted  Max 
I n t e r n a l  P r e s s ,  p s i g  53 .1  

Vacuum Rel ie f  C a p a b i l i t y :  Designed f o r  2 112 p s i  vacuum. 

Pos t -Cons t ruc t ion  Tes t ing :  A p r e s s u r e  tes t  w i l l  be  conducted pneumat ica l ly  a t  
115% d e s i g n  p r e s s u r e .  Leakage ra te  tes t  w i l l  be r u n  a t  des ign  p r e s s u r e  f o r  24 h r s .  - .  

I N o  l eakage  mbni tor ing  system-is  i n s t a l l e d .  

~ _ _ _  P e n e t r a t i o n s :  E l e c t r i c a l  p e n e t r a t i o n s  are double  s e a l e d  and i n d i v i d u a l l y  t e s t a b l c  
Other  p e n e t r a t i o n s  are s i n g l e  b a r r i e r .  

Weld channels  are i n s t a l l e d  a t  l i n e r  p l a t e  seams where l i n e r  
p l a t e  i s  n o t  a c c e s s i b l e  f o r  i n s p e c t i o n .  

. 
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. 

Reactor :  Arkansas One, #1 
D 2 .  CONTAINMENT SAFETY FEATURES 

Containment Spray System: A f t e r  LOCA t h e  system s p r a y s  a chemical s o l u t i o n  i n t o  
containment atmosphere t o  reduce t h e  energy and t o  remove f i s s i o n  product  i o d i n e .  
System c o n s i s t s  of 2 pumps (each r a t e d  2000 gpm @ 150 p s i g ) ,  2 spray  headers ,  p l u s  
p i p i n g ,  v a l v e s ,  ins t ruments ,  and c o n t r o l s .  Sodium t h i o s u l f a t e  i s  s u p p l i e d  f o r  
i o d i n e  removal, and sodium hydroz ide  i s  inc luded  f o r  pH adjustment  of t h e  bora ted  
water. Both spray  p a t h s  have 100% h e a t  removal and 200% i o d i n e  removal c a p a c i t y .  

Containment Cooling: For normal o p e r a t i o n ,  temp is  h e l d  between 60F and l lOF. 
Same u n i t s  provide  both  normal and emergency c o o l i n g  c o i l s  and a one-speed f a n .  
For normal o p e r a t i o n ,  c h i l l e d  water  i s  c i r c u l a t e d  through 3 u n i t s .  I n  emergency 
cool ing ,  4 u n i t s  o p e r a t e  w i t h  h e a t  r e j e c t e d  t o  t h e  s e r v i c e  water  system. Each 
u n i t  can remove 60 x l o 6  Btu /hr  under peak temp c o n d i t i o n s .  

Containment I s o l a t i o n  System: Leakage through a l l  f l u i d  p e n e t r a t i o n s  not  s e r v -  
i n g  accident-consequences- l imit ing system i s  minimized by a double b a r r i e r  s o  t h a t  
no s i n g l e ,  c r e d i b l e  f a i l u r e  o r  mal func t ion  r e s u l t s  i n  a l o s s - o f - i s o l a t i o n  o r  i n -  
t o l e r a b l e  leakage.  The i n s t a l l e d  double b a r r i e r s  are i s o l a t i o n  v a l v e s  both i n s i d e  
and o u t s i d e  t h e  r e a c t o r .  

Containment A i r  F i l t r a t i o n :  Purge system supply p a s s e s  through roughing f i l t e r  
and h e a t e r .  Exhaust i s  p r e f i l t e r e d  and then passed through an a b s o l u t e  f i l t e r .  

P e n e t r a t i o n  Room: E l e c t r i c a l  p e n e t r a t i o n  room a t  e l e v  386' and p ip ing  penetra-  
t i o n  rooms a t  e l e v  360 ' .  

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

Hydrogen Recombiner: No r e f e r e n c e  t o  hydrogen handl ing  could be found. 

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

Accumulator Tanks: Two t a n k s ,  each conta in ing  7000 g a l l o n s  of b o r a t e d  water  undei 
600 p s i g  p r e s s u r e  w i l l  release t h e i r  conten ts  a u t o m a t i c a l l y  when system p r e s s u r e  
drops below 600 p s i g .  Two check v a l v e s ,  i n  s e r i e s ,  are t h e  only working p a r t s .  
The c o n t e n t s  are d ischarged  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  c o r e  and prevent  
f u e l  damage. 

High-head S a f e t y  I n j e c t i o n :  A p a r t  of t h e  makeup and p u r i f i c a t i o n  system, two oi 
t h e  3 charg ing  pumps have c a p a c i t y  t o  r e p l a c e  c o o l a n t  l o s t  by s m a l l  l e a k s .  Suct iol  
is  taken  from t h e  b o r a t e d  water s t o r a g e  tank .  I n i t i a t e d  by low r e a c t o r  coolan t  
system p r e s s u r e  o r  h igh  containment p r e s s u r e ,  each pump can d e l i v e r  about  450 gpm 
@ 2000 p s i g .  

Low-head Safe ty  I n j e c t i o n :  Two pumps and 2 h e a t  exchangers of  t h e  decay h e a t  
removal system can i n j e c t  b o r a t e d  water from t h e  b o r a t e d  water  s t o r a g e  tank  t o  
f l o o d  t h e  core .  
s u r e ,  bo th  pumps can d e l i v e r  about  6000 gpm @ 100 p s i g .  

I n i t i a t e d  by low coolant  system p r e s s u r e  o r  high containment p re s -  

I 
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I E.  OTHER SAFETY-RELATED FEATURES 

Reactor  Vessel F a i l u r e :  No r e f e r e n c e  found. 
Missile & Reactor  Forces - 

Core Cooling C a p a b i l i t y  - 

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

Reactor-Coolant Leak-Detection Systems: Changes i n  r e a c t o r  b u i l d i n g  sump water 
l e v e l  are an  i n d i c a t i o n  of t o t a l  l eakage .  The l e v e l  alarms (computer) and read- 
ou t  are l o c a t e d  i n  t h e  c o n t r o l  room, Makeup, as a r e s u l t  of l eakage ,  i s  i n i t i a l l y  
supp l i ed  from t h e  makeup tank  inven tc ry .  Moni tor ing  of t h e  makeup t ank  l e v e l  w i l l  
p rovide  a d i r e c t  i n d i c a t i o n  of leakage .  Changes i n  leakage  ra te  i n t o  conta inmer t  
may cause changes i n  c o n t r o l  room i n d i c a t i o n  of r e a c t o r  b u i l d i n g  atmosphere gas  
r a d i o a c t i v i t i e s .  
Failed-Fuel-Detection Systems: No r e f e r e n c e  found. 

Emergency Power: Two d i e s e l  gene ra to r s  are provided ,  one connected t o  each 4160 
v o l t  Engineered Safeguard Bus. Each d i e s e l  g e n e r a t o r  i s  r a t e d  4160 v o l t s ,  2750 kW 
cont inuous  w i t h  a maximum r a t e d  s t a r t i n g  t i m e  of 15 seconds from admission of 
s t a r t i n g  a i r  t o  r a t e d  v o l t a g e  and f requency .  
i s  s u f f i c i e n t  t o  c a r r y  t h e  Engineered Safeguard Bus loads  f o r  t h e  DBA and s t i l l  
d r i v e  t h e  t u r b i n e  emergency o i l  pump, t u r b i n e  t u r n i n g  gea r  and a d d i t i o n a l  motor 
ope ra t ed  v a l v e s .  

The r a t i n g  of each d i e s e l  g e n e r a t o r  

Cont ro l  of Axial Xenon O s c i l l a t i o n s :  
Burnable Shims - A1203-BqC i n  Zircaloy-4 tubes  

Part-Length Cont ro l  Rods - Yes, 16  a s sembl i e s .  I 
In-Core Ins t rumen ta t ion  - I 

Unborated Water Cont ro l :  Flow of d i l u t i o n  water t o  makeup-tank must be i n i t i a t e d  
by o p e r a t o r .  Addi t ion  va lve  can be  opened on ly  when c o n t r o l  rods  a r e  withdrawn t o  
a p r e s e t  p o s i t i o n  and t iming  device  t o  l i m i t  i n t e g r a t e d  flow has  been se t .  Dilu- 
t i o n  water  i s  added a t  low rates.  Flow of d i l u t i o n  wa te r  is au tomat i ca l ly  stopDed 
by t h e  t i m e r .  During d i l u t i o n ,  warning l i g h t s  show on t h e  c o n t r o l  console .  
These f a c t o r s  p rec lude  a s e r i o u s  a c c i d e n t .  

Long-Term Cooling - I n t e r n a l  o r  Ex te rna l  Systems: Accomplished by cont inued  
r e c i r c u l a t i o n  of bo ra t ed  wa te r  t h a t  c o l l e c t s  i n  t h e  sump when t h e r e  has  been a 
p i p e  break .  For s h u t  down, same system, Decay Heat Removal System, can c i r c u -  
l a t e  coo lan t  and coo l  i t  i n  decay h e a t  removal h e a t  exchangers .  

c 

. 

. 
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Page 5 ,  PWR 

Reactor:  Arkansas One, #l 
F. MISCELLANEOUS 

Windspeed, D i r e c t i o n  Recorders,  and Seismo ra hs :  A 190 f t  tower measures wind- 
speed,  d i r e c t i o n ,  t empera tu res ,  and p rec ip i t a t%on .  Sensor ou tpu t s  are recorded.  
Data from t h i s  tower and a lower tower has  been c o l l e c t e d  f o r  over  2 y e a r s .  Two 
t r iax ia l  strong-motion acce le rog raphs  w i l l  b e  mounted on t h e  o u t s i d e  s u r f a c e  of 
t h e  r e a c t o r  b u i l d i n g  w a l l .  
P l a n t  Operat ing Mode: Load Following. 

S i t e  Features: P l a n t  i s  l o c a t e d  on a pen insu la  j u t t i n g  Out i n t o  t h e  waters of 
Dardanel le  Reservoir  on t h e  Arkansas River .  The s i t e  c o n s i s t s  of 1100 acres wi th  
t h e  immediate p l a n t  s i t e  being f l a t  ( s i t e  g rade  353 f t  MSL) and surrounding area 
being h i l l y  and most ly  wooded. The Dardanel le  Rese rvo i r  covers 37,000 a c r e s  and 
is  owned by t h e  U.S.  Government. About 3700 people  l i v e  i n  a 5 m i l e  r a d i u s  of 
t h e  p l a n t .  1-40 runs by about 1 112 m i l e s  from t h e  s i t e .  

Turbine O r i e n t a t i o n :  E jec t ed  t u r b i n e  b l ades  could s t r i k e  containment.  Center- 
l i n e s  are 184 f t  a p a r t .  

i l l n e s s ,  r a d i a t i o n  and contaminat ion a c c i d e n t s  and o t h e r  c o n d i t i o n s  t h a t  may arise 
Emergency Plans:  A p lan  is being developed which w i l l  cover f i r e s ,  i n j u r y  and 

from nuc lea r  o r  non-nuclear a c c i d e n t s .  
l o c a l  f i r e  departments ,  S t a t e  Welfare Department, and o t h e r s  w i l l  be  d i r e c t e d  by 
t h e  S t a t e  Department of Heal th  t o  c o n t r o l  o f f - s i t e  emergencies.  

Outside agenc ie s  such as S t a t e  P o l i c e ,  

Environmental Monitoring P lans :  F i r s t  o b j e c t i v e  is  t o  determine e x i s t i n g  l e v e l s  
of background r a d i o a c t i v i t y  b e f o r e  r a d i o a c t i v e  materials are d e l i v e r e d  t o  s i t e .  
Th i s  work w i l l  s t a r t  one y e a r  b e f o r e  f u e l  d e l i v e r y .  During t h i s  p r e o p e r a t i o n a l  
program, procedures  w i l l  be  e s t a b l i s h e d .  
e f f e c t  of p l a n t  releases. 
l and  environments.  

The second o b j e c t i v e  i s  t o  determine t h e  
Samples w i l l  be  taken of t h e  a i r  environment,  water, anc 

The program w i l l  be f l e x i b l e  t o  a l low f o r  needed changes. 

Radwaste Treatment:  Liquid wastes are c o l l e c t e d ,  p rocessed ,  and reprocessed i f  
necessary and t h e n  r e l e a s e d  t o  t h e  d i scha rge  c a n a l  a t  a c o n t r o l l e d  rate.  Gaseous 
wastes are d i l u t e d  and discharged through HEPA f i l t e r s  t o  t h e  s t a t i o n  v e n t ,  or i f  
high i n  a c t i v i t y ,  they are d i v e r t e d  t o  holdup t anks  f o r  decay and then r e l e a s e d  
through f i l t e r s .  S o l i d  wastes are c o l l e c t e d ,  prepared f o r  o f f s i t e  d i s p o s a l  and 
s t o r e d  u n t i l  a s u i t a b l e  shipment is on hand. 

S t ack  Height - Could not  determine.  

Waste Heat System: 
Dardanel le  Rese rvo i r .  
a d j a c e n t  t o  I1 w i l l  u se  a coo l ing  tower f o r  h e a t  r e j e c t i o n .  

A once-through coo l ing  system i s  used t ak ing  water from t h e  
About 765,000 gpm i s  used f o r  u n i t  #l. The 8 2  u n i t  
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UTILITY Arkansas Power E, Light  Co. WACTOR NAME Arkansas i i uc l ea r  One, Unit  

I I I 

I I OUTPUT, M W t  2568 I STEAM SYSTEM PWR 

N L - A ~ Y  BODY OF WATER Dardanel le  Rese rvo i r  NORMAL LEVEL 338'  (MSL) 
of t h e  Arkansas R ive r  MAX PROB FLOOD LEVEL 361 '  (MSL) I 

SIZE OF SITE 1100 A C E S  SITE GRADE ELEVATION 353'  (MSL) 

TOPOGRAPHY OF SITE F l a t  

OF SURROUNDING AREA ( 5  M I  RAD) H i l l y  

TOTAL PERMANENT POPULATION I N  2 M I  RAD 678 (1967)  I N  5 M I  RAD 3738 (1967 ) 

NEAREST CITY OF 50,000 POPULATION L i t t l e  Rock, Arkansas 

DISTANCE FROM SITE 57 MILES POPULATION 136,000 h 9 6 9  ) 

LAND USE I N  5 MILE R A D I U S  Wooded I 
~ CIRCULATING WATER SYSTEM TYPE OF SYSTEM Once Through 

WATER TAKEN FROM D a r d a i e l l e  Rese rvo i r  FOR Condenser c o o l i n s  
SUMMER AVG - F AVG - F - - WATER BODY TEMPERATURES - WINTER AVG - F - 

RIVER FLOW 40,000 (cfs) avg. "QUANTITY OF MAKEUP WATER - (gpm) 

TEMPERATURE RISE 15 F - $:TOTAL FLOW THROUGH CONDENSERS 765,000 ( gpm 
%EAT REMOVAL CAPACITY OF CONDENSERS - (B tu /h r )  ;':Per Unit  

COOLING TOWERS Unit  2 has  c o o l i n g  towers  

. 
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A .  THERMAL-HYDRAULIC 

Thermal Output,  
rlwt 3250 

I DONALD C .  COOK, 50-315 h 50-316 (PlJR) Page 1 

P r o j e c t  N a m e :  Donald C .  Cook Nuclear  P l a n t  1 & 2 Reactor :  Cook 
A-E: American E lec t r i c  Power 

Location: B e r r i e n  Co., Michigan Vessel Vendor: Westinghouse 
Owner: I n d i a n a  & Michigan E l e c t r i c  Co. Docket No.: 50-315, 50-316 
NSS Vendor: Westinghouse Containment Constructor :  AEP 

B.  NUCLEAR 

H z O / U ,  4.09 
C o l d  

E lec t r ica l  Output ,  
MWe 
T o t a l  Heat Output f o r  
S a f e t y  Design, M W t  
T o t a l  Heat Output,  
Btu/hr  
System P r e s s u r e ,  
p s i a  
m, 
Nominal 

14,000 Avg 1st-Cycle  
Burnup, W D / M T U  1090 

3391 Burnup, ?WD/F.ITU 33,500(p3.2.3-24) 
F i r s t  Core Avg 21,800 (T 1.2-1) . 

50,000 

2.25 

2.80 

Maximum Burnup, 

Region-1 
Enrichment, % 
Reg ion-2 
Enrichment - %, 

Mwn/MTu 11,090 x 106 

2250 

1.97 

Compiled By: Fred Heddleson 
Date: A p r i l  1 9 7 1  
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hxclusion Distance, Mi. 0.38 

Low Population Zone Dist., Mi. 2.0 

Design Winds in mph: 

At 0 - 50 ft elev 90 sustained 

115 
Metropolis I II 

150 - 400 ft 145 
Design Basis Earthquake 
Accel., g 0.20 11 

? 

D1. CONTAINMENT 

Design Press, Calculated Max 
12 Internal Press, psig 12 Psig 

' M a x  Leak Rate at 
Design Press, %/day 0.25 

Operating Basis Earthquake 

Earthquake Vertical Shock, 
% of Horizontal 

I Accel., 1 Tornado 300 mph tang. + 60 trans. 

AP = 3 psi/ 3 sec 

Type of Construction: Ice condenser containment is a domed, steel-lined, re- 
inforced concrete cylinder anchored to a reinforced concrete foundation slab. 
Interior divided into 3 compartments - the lower or reactor compartment, the ice 
condenser compartment, and the upper compartment which accommodates air displaced 
from the other two in case of accident. 

Design Basis: Designed to withstand the internal pressures and temperatures 
accompanying a LOCA with leakage limited to the design value given above. Struc- 
ture designed to maintain full integrity during earthquakes or tornados. The ice 
condenser design intended to hold LOCA induced temp and pressure to lower levels. 

Vacuum Relief Capability: Designed for 2 psi vacuum. 

Post-Construction Testing: 
pressure for one hour. 
thereafter. 

Will be pressure tested at 115 percent of design 
Leakage rate test will be run at 12 psig and periodically, 

Penetrations: Designed with double seals (p 1.4-15) 

Weld Channels: All containment welds are backed by a steel channel (p 1.4-15) 

1 

I 
Is intent of 70 Design Criteria satisfied? 
been designed to comply with applicant's understanding of the intent of criteria." 

Yes, Sect. 1.4 states that "plant has 

. 
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r 
l D3. SAFETY INJECTION SYSTEMS 
I 
I 

Tanks: Four tanks each containing 6400 gallons of borated water 
under nitrogen gas pressure will automatically forre their contents into each of 
4 cold legs of reactor when coolant system pressure drops below 600 psig. 
units can adequately flood the core to prevent fuel melting. 

Three o 

Reactor: Cook 
D2. CONTAINMENT SAFETY FEATURES 

Containment Spray System: Primary function is to spray water into the containment 
space in event of LOCA, to limit pressure buildup. 
iodine isotopes from the atmosphere. 
containing a pump, spray headers in upper and lower compartment delivering 2000 gpn 
to upper and 900 gpm to lower. 

Second purpose is t o  remove 
Two independent systems are provided, each 

Containment Cooling. . Each compartment has its own system maintaining temp below 
Upper com- 120 F in lower compartment and below 100 F in the upper compartment. 

partment has 4 fan-coil units each handling 25,000 cfm. 
4 units each rated 72,000 cfm. 

The lower compartment has 
Other booster fans help to cool lower compartment. 

Containment Isolation System: Incorporates valves and controls on piping systems 
penetrating containment. 
atmosphere and the environment, 
will not prevent isolation, and no manual operation is required for immediate iso- 
lation. 

These valves provide two barriers between containment 
System designed S O  failure of one valve to close 

Automatic isolation is initiated by a containment isolation signal. 

Containment Air Filtration: TWO 8000 cfm fan-filter units remove air and pass it 
through HEPA and charcoal filters. Auxiliary charcoal filters are available if 
activity level is high. 

Penetration Room: N~ reference found 

Organic-Iodide Filter: N~~~ mentioned 

Hydrogen Recombiner: Hydrogen pocketing is prevented by drawing air out of  
spaces where hydrogen buildup could occur. 

High-head Safety Injection: Two charging pumps inject borated water into the 
cold legs when pressure first begins to drop. Suction is taken from the refueling 
water storage tank, however concentrated boric acid is injected from another tank. 
Pumps are rated 150 gpm at 2800 psig. 

Low-head Safety Injection: Two pumps each rated at 4000 gpm at 170 ps ig  flood 
the core when pressure drops below 170 psig. Suction is first taken from the 
refueling water storage tank. 
lation phase starts and water is then pumped from the containment sump. 

When water in this tank is exhausted, the recircu- 
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Reactor: Cook 
E. OTHER SAFETY-RELATED FEATURES 

Reactor Vessel Failure: No reference found 
Missile & Reactor Forces - 

Core Cooling Capability - 

Containment Floodability - 

Reactor-Coolant Leak-Detection Systems: 
air activeity and humidity which will indicate leakage. Basic criteria is de- 
tection of change from normal conditions including air particulate activity, 
radiogas activity, humidity, and in addition liquid inventory in the sump which 
indicates gross leakage. 

Containment compartment is monitored fox 

Failed-Fuel-Detection Systems: Currently performed by periodic analysis of 
coolant samples for activity. A research program is underway at Ginna to evaluate 
instrumentation for prompt detection of fuel failure using delayed neutrons. 

Emergency Power: Two diesel-generator sets are available for each reactor unit. 
Each generator has sufficient capacity to operete all equipment necessary for one 
unit safety features following ZOCA. 

Control of Axial Xenon Oscillations: 
Burnable Shims - Borosilicate in SST rods. Rods will be fixed in first core 

to reduce concentrations of boric acid required. 

Part-Length Control Rods - 8 assemblies can be inserted into the core to 

In-Core Instrumentation - Fixed in-core neutron detectors will be used for 

control axial power distribution. 

monitoring power distribution in the core. 

Unborated Water Control: 
limit, even under various postulated failure modes, the potential rate of 
dilution to a value which, after indication through alarms and instrumentation, 
provides the operator sufficient time to correct the situation in a safe and 
orderly manner. 

The Chemical and Volume Control System is designed tc 

Long-Term Cooling - Internal or External Systems: 
suction from the containment sump can perform long-term cooling by using the 
residual heat removal heat exchangers to remove heat from the circulated water. 

 ti^^ pumps taking 
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Page 5 ,  PWR 

React o r :  Cook 
F. MISCELLANEOUS 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: A 200 f t  high tower and 
me teo ro log ica l  s t a t i o n  was i n s t a l l e d  on s i t e  i n  1966 and has  been record ing  data - 
s i n c e  then .  Seismographs notment ioned .  

P l a n t  Operat ing Mode: Load fo l lowing .  

S i t e  Fea tures :  P l a n t  i s  l o c a t e d  on a 650 a c r e  s i t e  on t h e  e a s t e r n  shore  of Lake 
Michigan 11 m i .  3~ of Benton Harbor. 
above m a .  f l ood ing .  Popula t ions  expected i n  1980 w i l l  be 1100 i n  2 m i  r a d i u s  
and 8700 i n  5 m i  r a d i u s .  
sand dunes. 

S i t e  grade  i s  608 which i s  about 20 f t  

Land use  i s  most ly  a g r i c u l t u r a l .  The s i t e  i s  r o l l i n g  
I n t e r s t a t e  94 has right-of-way through t h e  e a s t e r n  s i d e  of t h e  s i t e  

Turbine O r i e n t a t i o n :  Ejec ted  t u r b i n e  b l ades  could s t r i k e  containment s t r u c t u r e .  
Center  l i n e s  a r e  approximately 250 f t  a p a r t .  

Emergency Plans :  Procedures  provide  necessary  prearrangement and o rgan iza t ion  t o  
d e a l  wi th  any f o r e s e e a b l e  emergency. P l a n t  i s  designed s o  no c r e d i b l e  nuc lea r  
acc iden t  would c r e a t e  undue hazard  t o  t h e  p u b l i c .  However, o rgan iza t ion  fo r  
emergency a c t i o n  i s  prear ranged .  A l l  pe rsonnel  a r e  thoroughly  f a m i l i a r  w i th  
t h e  emergency p l a n ,  and p r a c t i c e  d r i l l s  are he ld  f o r  t r a i n i n g .  

Environmental Monitoring P lans :  
An environmental  r a d i a t i o n  monitor ing program formula ted  f o r  t h e  s i t e  and 
t h e  surrounding area has  been i n i t i a t e d  and d a t a  c o l l e c t i o n  w i l l  s tart  p r i o r  
t o  p l a n t  ope ra t ion .  The i n t e n s i t y  of  t h e  survey and t h e  number and type  of 
samples c o l l e c t e d  depends on t h e  magnitude of  r a d i o a c t i v e  r e l e a s e  from t h e  
p l a n t .  

Radwaste Treatment: 
deminera l ized  as necessa ry .  
r ecyc led  f o r  p l a n t  u se  or w i l l  be d ischarged  v i a  t h e  condenser water  d i scha rge .  
S o l i d  wastes, i nc lud ing  evapora tor  concen t r a t e s  and spen t  demin. r e s i n s  a r e  
drummed and shipped o f f - s i t e  f o r  d i s p o s a l .  Gaseous wastes a r e  c o l l e c t e d  and h e l d  
f o r  r a d i o a c t i v e  decay b e f o r e  r e l e a s e  t h r u  p l a n t  v e n t .  
t o  t h e  environment is  c o n t r o l l e d  t o  keep o f f - s i t e  dose w i t h i n  1 0 ~ ~ ~ 2 0  l i m i t s .  
Stack Height  - P l a n t  vent  l o c a t e d  on t o p  of  containment s t r u c t u r e .  

L iquid  wastes a r e  c o l l e c t e d ,  monitored,  and condensed or 
Trea ted  water  from demin. o r  evapora tor  w i l l  be 

Discharges of a l l  wastes 

Waste Heat System: 
t h r u  3 c r i b s  2250 f t  from shore  i n  25 f t  deep w a t e r .  
1250 f t  from shore  l i n e .  
(about  800,000 gpm f o r  each )  wi th  a tempera ture  r i s e  of 21F. About 8,000 gpm i s  
used f o r  a u x i l i a r i e s .  

A once through system i s  used t a k i n g  water  from Lake Michigan 
Discharge back t o  l a k e  i s  

A t o t a l  of 1 ,600,000 gpm i s  c i r c u l a t e d  f o r  bo th  units 
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G .  CIRCULATING WATER SYSTEM 
& SITE FEATURES 

RLACTOR NAME D o n a l d  C. Cook N u c l e a r  

i J u c l e a r  P l a n t ,  U n i t s  1 & 2 

NEARBY BODY OF WATER Lake M i c h i g a n  ( e a s t e r n  NORMAL LEVEL 580 '  (MSL) 

s h o r e )  11 miles SW B e n t o n  H a r b o r  MAX PROB FLOOD LEVEL 591'  (MSL) I 
THERMAL 

OUTPUT, M W t  3250 

1 SIZE OF SITE 650 ACKES 

TYPE OF NUCLLAR DOCKET NO. 50-315 
50-316 STEAM SYSTEM PWR 

SITE GRADE ELEVATIOIi 6 0 8 '  (MSL) 

TOPOGRAPHY OF SITE A s t r i p  of s a n d  d u n e s  l i n e  t h e  b e a c h  - R o l l i n g  

OF SURROUNDING AREA (5  M I  RAD) F l a t  t o  R o l l i n g  I 
TOTAL PERMANENT POPULATION I N  2 M I  RAD 1096 ( 1 9 8 0 )  I N  5 MI RAD 8 6 7 1  (1789 ) 

NEAREST CITY OF 5 0 , 0 0 0  POPULATION S o u t h  b e n d ,  I n d i a n a  

DISTANCE FROM SITE 26 MILES POPULATION 133,770 (1965 ) I LAND 

I I CIRCULATING HATER SYSTEM_ TYPE OF SYSTEM Once t h r o u g h  
FOR C o n d e n s e r  C o o l i n g  WATER TAKEN FROM Lake p d i c h i g a n  

SUMMER AVG 7 4  F AVG 5 4  F 

RIVER FLOW NA (c fs j  Avg. "'"QUANTITY OF MAKEUP WATER :: 8 0 0 0  (gpm) 
TEMPERATURE RISE 2 1  F 

- - WATER BODY TEMPERATURES - WINTER AVG 34 F - 
$;$:TOTAL FLOW THROUGH CONDENSERS Oo0 *ooo ( gpm) - - (Btu/hr)  $: !disc u s e s  

k;'; p e r  U n i t  $:%EAT REMOVAL CAPACITY OF CONDENSERS 

COOLING TOWERS None 

. 



7 3  

CALVERT CLIFFS, 50-317 & 50-318 (PWR) Page 1 

P r o j e c t  Name:Calvert C l i f f s  Nuclear Power P l a n t  Reactor:  Ca lve r t  C l i f f s  

Location: Calvert Co., Maryland Vesse l  Vendor: Combustion Engineering 

NSS Vendor: Combus t i o n  Engineer ing  

Un i t s  1 and 2 A-E: Bech te l  

Owner: Bal t imore  G a s  & Elec t r ic  Docket No.: 50-317, 50-318 
Containment Cons t ruc tor :  Not s p e c i f i e d .  

Compiled By: Fred Heddleson 
Data from FSAR 
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Exclusion Di s t ance ,  M i .  0 . 6 1  r a d .  

Low Popu la t ion  Zone D i s t . ,  M i .  --- 
Metropol is  D i s t ance  Popu la t ion  
Washington, D.C.  45 m i  --- 

Reactor :  C a l v e r t  C l i f f s  I C. SAFETY-RELATED DESIGN CRITERIA 

Design Winds i n  mph: 

A t  0 - 50 f t  e l e v  

50 - 150 f t  

Could no t  
f i n d  v a l u e s .  

50 

0.33 

Design Press, 

Max Leak Rate a t  
Design P r e s s ,  %/day 

Ps ig  

150 - 400 f t  Design B a s i s  Earthquake 
Accel. .  e 0.15 

Ca lcu la t ed  Max 
I n t e r n a l  P r e s s ,  p s i g  48.5 

Operat ing Basis Earthquake I Accel. ,  G 

' Vacuum R e l i e f  Capab i l i t y :  Designed f o r  3 p s i  vacuum. Vacuum breake r s  are no t  
provided.  

1 Tornado 0.08 

I AP = p s i /  s e c  61 
Earthquake V e r t i c a l  Shock, 
% of H o r i z o n t a l  

Is i n t e n t  of 70 Design Criteria s a t i s f i e d ?  Yes. Appendix lA states  t h a t  "Design 
and c o n s t r u c t i o n  has  proceeded based upon t h e  i n t e n t  of t h e s e  c r i t e r i a . "  

I 

I D. ENGINEERED SAFETY FEATURES 

Type of Construct ion:  
connected t o  and supported by a massive r e i n f o r c e d  c o n c r e t e  founda t ion  w i t h  t h e  

Post- tensioned r e i n f o r c e d  c o n c r e t e  c y l i n d e r  and dome 

e n t i r e  i n t e r i o r  l i n e d  wi th  114-in. t h i c k  welded s teel  p l a t e .  

D e s i  n Basis: Designed t o  l i m i t  release of r a d i o a c t i v i t y  i n  case of LOCA. Design 
b-eration of Engineered Sa fe ty  Fea tu res  t o  h e l p  m i t i g a t e  an a c c i d e n t .  

Pos t -Cons t ruc t ion  Tes t ing :  W i l l  be p r e s s u r e  t e s t e d  a t  115% of design p r e s s u r e .  
Leakage rate tests w i l l  be run a t  50% and 100% of design p r e s s u r e .  
monitor ing system i s  provided.  

No leakage 

P e n e t r a t i o n s :  A l l  p e n e t r a t i o n s  are s i n g l e  s e a l e d  and not  p r a c t i c a l  f o r  
i n d i v i d u a l  t e s t i n g .  

Weld Channels: Not used. Welds w i l l  be  t e s t e d  wi th  a s m a l l  vacuum box. 
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Page 3,  PWR 

Reactor:  Ca lve r t  C l i f f s  
D2 .  CONTAINMENT SAFETY FEATURES 

Containment Spray System: Removes h e a t  by sp ray ing  coo l  bo ra t ed  water  through 
t h e  containment atmosphere.  Heat is  t r a n s f e r r e d  t o  t h e  component coo l ing  system 
through t h e  shutdown h e a t  exchangers.  Two pumps supply 1400 gpm a t  160 p s i g .  

Containment Cooling: Four f a n - c o i l  coo l ing  u n i t s  use s e r v i c e  water i n  c o i l s  t o  
coo l  containment a i r .  Three u n i t s  are used normally wi th  one i n  s tandby.  Max 
temp is l i m i t e d  t o  120F. A 100 hp motor c i r c u l a t e s  110,000 cfm f o r  2.27 x l o 6  
B t u / h r  h e a t  removal. 

Containment I s o l a t i o n  System: Leakage through a l l  f l u i d  p e n e t r a t i o n s  not  s e r v i n g  
engineered s a f e t y  f e a t u r e s  is minimized by double b a r r i e r  i s o l a t i o n  va lves .  I s o l a  
t i o n  occur s  on a s i g n a l  of 4 p s i g  i n  containment s t r u c t u r e .  Valves which i s o l a t e  
p e n e t r a t i o n s  d i r e c t l y  open t o  t h e  containment s t r u c t u r e ,  such as t h e  purge va lves  
and sump d r a i n  v a l v e s ,  w i l l  a l s o  be  a u t o m a t i c a l l y  c losed  on an i s o l a t i o n  s i g n a l .  

Containment A i r  F i l t r a t i o n :  A i r  passed through HEPA f i l t e r s  and cha rcoa l  f i l t e r s .  

P e n e t r a t i o n  Room: Y e s ,  t h e r e  i s ,  wi th  an a p p r o p r i a t e  v e n t i l a t i o n  system. 

Organic-Iodide F i l t e r :  None mentioned. 

Hydrogen Recombiner: No r e f e r e n c e  found. 

D3 .  SAFETY INJECTION SYSTEMS 

Accumulator Tanks: Four t anks  each ho ld ing  7500 g a l l o n s  w i l l  dump bora t ed  water 
i n t o  each of t h e  4 r e a c t o r  v e s s e l  i n l e t  p i p e s .  Operat ion i s  au tomat i c  when 
p r e s s u r e  drops below 200 p s i g .  

Hlgh-head S a f e t y  I n j e c t i o n :  Three pumps can each d e l i v e r  350 gpm a t  1750 p s i g  t o  
make up w a t e r  l o s s  through s m a l l  l e a k s .  Suc t ion  is  f i r s t  taken from r e f u e l i n g  
water tank (bo ra t ed )  aad when t h i s  supply is  about exhausted,  from t h e  containment 
sump. 

Low-head Sa fe ty  I n j e c t i o n :  
These pumps can r e f l o o d  t h e  co re  when p r e s s u r e  i n  system has  dropped t o  t h e i r  
o p e r a t i n g  l i m i t s .  
( b o r a t e d ) .  

Two pumps each wi th  c a p a c i t y  of 3000 gpm a t  500 p s i g .  

Suc t ion  is  f i r s t  taken from r e f u e l i n g  water s t o r a g e  tank 



76 

Reactor:  C a l v e r t s  C l i f f s  
E.  OTHER SAFETY-RELATED FEATURES 

Reactor  Vessel F a i l u r e :  N o  r e f e r e n c e  found. 
Missile & Reactor  Forces  - 

Core Cooling C a p a b i l i t y  - 

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

Reactor-Coolant Leak-Detection Systems: Detected by i n c r e a s e d  p r e s s u r e  and 
tempera ture  i n  containment ,  monitor ing containment sump, i n c r e a s e d  a i r b o r n e  
a c t i v i t y ,  moni tor ing  serv ice-water  tempera tures ,  p r e s s u r i z e r  l e v e l ,  and s e n s o r s  
on r e l i e f  v a l v e s .  Leakage a t  r e a c t o r  v e s s e l  head c l o s u r e  can be i n d i c a t e d  by 
p r e s s u r e  r ise  between double  O-ring seals.  

Fai led-Fuel-Detect ion Systems: Detec tors  w i l l  b e  used which al low less than  
5 minutes  t i m e  f o r  d e t e c t i o n  of f i s s i o n  products  a f t e r  f u e l  rod  r u p t u r e .  

Emergency Power: Three 2500 kW d i e s e l - g e n e r a t o r  sets provide  independent  s o u r c e s  
of emergency power. Two g e n e r a t o r s  have c a p a c i t y  t o  o p e r a t e  a l l  e s s e n t i a l  
a u x i l i a r i e s  f o r  one r e a c t o r  under LOCA c o n d i t i o n s  and s a f e l y  s h u t  down t h e  o t h e r  
r e a c t o r .  Each u n i t  has  a day tank  good f o r  about  20 h r s  of o p e r a t i o n  and a 
s t o r a g e  tank  has  f u e l  c a p a c i t y  f o r  16 days wi th  a l l  t h r e e  u n i t s  o p e r a t i n g  a t  
f u l l  power. 

Cont ro l  of Axial Xenon O s c i l l a t i o n s :  
Burnable Shims - Yes 

Part-Length Cont ro l  Rods - Y e s  

In-Core I n s t r u m e n t a t i o n  - Y e s ,  f o r  e v a l u a t i n g  g r o s s  c o r e  power d i s t r i b u t i o n .  

Unborated Water Control :  
because of  c o n t r o l s  and procedures  provided.  I f  d i l u t i o n  should occur ,  alarms 
w i l l  a le r t  o p e r a t o r  s o  t h e r e  is  p l e n t y  of t i m e  f o r  c o r r e c t i v e  a c t i o n .  

The p r o b a b i l i t y  of  erroneous d i l u t i o n  is  very  s m a l l  

Long-Term Cooling - I n t e r n a l  o r  E x t e r n a l  Systems: Shutdown c o o l i n g  hea t -  
exchangers  i n  o p e r a t i o n  w i t h  containment s p r a y  pumps provide  long term 
c o o l i n g  c a p a b i l i t i e s .  
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Page 5 ,  PWR 

Reactor :  Calverts C l i f f s  
F. MISCELLANEOUS 

Windspeed, D i r e c t i o n  Recorders , and Seismographs: Three i n l a n d  s t a t i o n s  were set  
up as w e l l  as a s t a t i o n  on Calvert C l i f f s .  
t a i n e d .  Seismographs no t  mentioned. 

Wind d a t a  and tempera tures  were ob- 

P l a n t  Opera t ing  Mode: Load Following 

Si te  Fea tu res :  Located on w e s t  s i d e  of Chesapeake Bay on 1135 a c r e s  a long  Ca lve r t  
C l i f f s .  Topography i s  r o l l i n g .  
The sur rounding  l and  i s  used mostly f o r  a g r i c u l t u r e  and remaining land i s  wooded. 
With a 2-mi r a d i u s  t h e r e  are 1461 i n h a b i t a n t s ;  i n  5-mi r a d i u s  t h e r e  are 4376. 
Calvert C l i f f s  S t a t e  Park  i s  2 112 m i l e s  sou th  of p l a n t  s i t e .  

S i t e  g rade  i s  45 ' ,  w e l l  above any f l o o d  hazard .  

Turb ine  O r i e n t a t i o n :  E jec t ed  t u r b i n e  b l ades  could s t r i k e  containment.  Keactor 
and t u r b i n e  c e n t e r l i n e s  are about  230 f t  a p a r t .  

followup a c t i o n  t o  be  taken by p l a n t  
pe r sonne l  t o  minimize exposure of persons  t o  r a d i a t i o n  from an a c c i d e n t a l  release 
of r a d i o a c t i v i t y .  Organ iza t ion  and r e s p o n s i b i l i t i e s  are d e l i n e a t e d .  S t a t e  
P o l i c e ,  l o c a l  s h e r i f f ,  Coast Guard, AEC, e t c . ,  w i l l  b e  n o t i f i e d  and asked f o r  
a s s i s t a n c e  as needed. 

Environmental  Monitoring Plans-: Ob jec t ives  of program a r e  t o  e s t a b l i s h  pre- 
o p e r a t i o n a l  levels of r a d i o a c t i v i t y  i n  t h e  p l a n t  environment t o  v e r i f y  adequacy o 
c o n t r o l  of r a d i o a c t i v e  releases. Sampling i s  be ing  conducted t o  determine t h e s e  
va lues .  The f a c t o r s  cons idered  i n  development o f  t h i s  program i n c l u d e  review of 
p l a n t  environment,  review of t h e  r ad  waste sys tems,  e v a l u a t i o n  of n u c l i d e s  a n t i -  
c i p a t e d  i n  normal d i s c h a r g e s ,  and those  v e c t o r s  i n  t h e  environment t h a t  could 
t r a n s p o r t  r a d i o a c t i v i t y  from i ts  source  t o  man. 

Radwaste Treatment:  L iqu id  wastes are c o l l e c t e d  and processed  by degass ing ,  i o n  
exchangers ,  and evapora to r s .  I f  l e v e l  is then  low enough, t h e  e f f l u e n t  w i l l  be  
r e l e a s e d  t o  t h e  cool ing  tower blowdown d i scha rge  t o  t h e  r i v e r .  Max annual d i s -  
charge  i s  1375 c u r i e s .  Gaseous waste is  c o l l e c t e d ,  h e l d  f o r  decay and r e l e a s e d  
through t h e  p l a n t  v e n t  when a c t i v i t y  is  low enough. 
c u r i e s l y r .  

Max annual  d i scha rge  i s  8215 
S o l i d  w a s t e s  are sh ipped  o f f s i t e  f o r  d i s p o s a l .  

Stack Height - Not g iven .  

Waste Heat System: A once-through cool ing  system w i l l  b e  used t ak ing  water from 
Chesapeak Bay. I n t a k e  w i l l  draw i n  deep, c o o l  water from 560 f e e t  o u t  i n  bay. 
Water w i l l  be  d i scha rged  850 f t  from shore .  Condenser cool ing  water w i l l  be  
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OUTPUT, M W t  2570 STEAM SYSTEM PWR 50-318 

N C A R J ~ Y  BODY OF WATER Chesapeake Bay (west s i d e )  NORMAL LEVEL 0 (MSL) 

MAX PROB FLOOD LEVEL 28 '  (MSL) 

, S I Z E  OF SITE 1 1 3 5  A C E S  SITE GRADE ELEVATIOJI 4 5 '  (MSL) 

I 

R o l l i n g  (from sea l e v e l  t o  1 3 7 ' )  

Rol l ing  

TOPOGRAPHY OF SITE 

OF SUKROUNDING AREA (5  M I  RAD) 

TOTAL PERMANENT POPULATION I N  2 M I  RAD 1 4 6 1  ( 1 9 6 5 )  I N  5 MI RAD 4376 (1965 

NEAREST CITY OF 50,000 POPULATION Washington. D.C. 

DISTANCE FROM SITE 45 MILES POPULATION 764,000 (1969 

LAND USE I N  5 MILE R A D I U S  A g r i c u l t u r a l  and Wooded 

G.  CIRCULATING WATER SYSTEM 
& SITE FEATURES I REACTOR NAME C a l v e r t  C l i f f s  Nuclear  

Power P l a n t  Uni t s  1 t 2 

[THERMAL 1 TYPE OF NUCLLAR I DOCKET NO. 50-317 

~ ~~ 

CIRCULATING WATER SYSTEM TYPE OF SYSTEM Once throuCh 

WATER TAKEN FROM Chesapeake Bay FOR Condenser Cooling --. 
SUMMER AVG 85 F AVG - F - WATER BODY TEMPERATURES - WINTER AVG - F 

RIVER FLOW N A  (cfs) avg. "'"QUANTITY OF MAKEUP WATER fz 62 ,000  (gpm) 

TEMPERATURE RISE 10 F n9'TOTAL FLOW THROUGH CONDENSERS 1 , 2 0 0 , 0 0 0  

::$'HEAT REMOVAL CAPACITY OF CONDENSERS 5900 x 10 ( B t u / h r )  Misc. heat exchange 

(gpm) 
6 

.'..'. ..,. Per Unit 
COOLING TOWERS None 

OTHER INFORMATION Discharge temp will be less than  9OF even i n  summer. d i s c h a r g e  

is 850 f t  o u t  in Bay. Intake draws deep cool water from 560 f t  ou t .  
i 

-- .--- - -  -- - - -- - 

-7- --- - -  

NUCLEAR SAFETY INFORMATION CENTER 

. 
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Page 1 BELL STATION, 50-319 (BWR) 

P r o j e c t  N a m e :  B e l l  S t a t i o n  Reactor :  Bel1 

Locat ion:  Cayugalake, N .  Y .  Vessel Vendor: Not s p e c i f i e d  
Owner: N . Y .  S t a t e  E lec t r i c  & Gas COrmOcket N ~ . :  50-319 
NSS Vendor: Gene ra l  E lec t r ic  Containment Cons t ruc to r :  UE&C 

A-E: Uni ted Engineers  & Cons t ruc to r s  

THERMAL-HYDRAULIC 

Thermal Output ,  

E l e c t r i c a l  Output ,  
MWe 

866 

T o t a l  Heat Output f o r  2550 
S a f e t y  Design, M W t  
Steam Flow Rate, I I b h r  

110.48 x l o 6  
I - -- ,  ~~- 

T o t a l  Core Flow 
Rate  1 h l h y  

175.5 x 106 , &", ..& I 

I1005 Coolant  P r e s s u r e ,  
P s i g  

48,451 Heat T r a n s f e r  
Area. f t 2  

lMax Power p e r  Fuel  118 ?n --. <" 

Rod Uni t  Lgth,  kw/ f t  I 
Maximum Heat Flux. I '*?Q '308 1 B t u / h r - f t 2  I -&"'- 

Average Heat Flux,  164,734 
Btulhr-f  t 2  
Maximum Fue l  Tempera- 4380 

Average Fuel  Rod 558 
Sur face  Temp "F 

. 

B.  NUCLEAR 

H 2 0 / U O 2  Volume 
R a t i o  
Moderator Temp Coef 
Cold, Ak/k/'F 
Moderator Temp Coef 
Hot,  No Voids 
Moderator Void Coef 
Hot, No Voids,  Ak/k/% 
Moderator Void Coef 
Opera t ing  
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 ,  
Hot,  No Voids 
Doppler C o e f f i c i e n t ,  
Opera t ing  
I n i t i a l  Enrichment,  
% 
Average Discharge Ex- 
posure,  MWD/Ton 
Core Average Void 
Within Assembly, X 

kef f  9 
A l l  Rods In 

k e f f ,  Max Rod Out 

Con t ro l  Rod Worth, 
% 
C u r t a i n  Worth, 
% 
Burnable Po i sons ,  
Type and Form 248 
Number of Control 
Rods 137 
Number o f  Part-Length 
Rods (PLR) 

2.41 

-5.0 x 

-17.0 1 0 - ~  

-1.0 10-3 

-1.6 x 

-1.3 x 10-5 

-1.2 x 10-5 

<1.3 10-5 

2.23 W I O  

19,000 

36.9 

< O .  96 

<0.99 

C u r t a i n s - f l a t  
SST w / N a t  Boron 
137 Cruciform 
A s s  emb l y  

None mentioned 

Compiled by: Fred Heddleson 
Date: A m - i l  1971 

TX-4377 
(8 -70 )  
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Exclusion Di s t ance ,  M i .  0.53 r a d .  

Low Popu la t ion  Zone D i s t . ,  M i .  5 .5  

Met ropo l i s  D i s t ance  Popu la t ion  
Syracuse,  N.Y.  40 216,000 1969 
Design Basis Earthquake 

0.10 Accel. ,  g 

Operat ing Basis Earthquake 
Accel.  , g 0.05 

Earthquake Vertical Shock, 
% of Hor i zon ta l  

--- 

page 2 ,  GWR 

I Reactor:  B e l l  

C .  SAFETY-RELATED DESIGN C R I T E R I A  

Design Winds i n  mph: 

A t  0 - 50 f t  80 mph 

50 - 150 f t  
s u s t a i n e d  

150 - 400 f t  

Tornado 300 mph t ang  + 60 t r a n s .  

AP = 3 p s i /  - s e c  

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 

Drywell Design 62 
Press,  p s i g  
Supprn Chamb Design 62 
Press, p s i g  
Calc Max I n t e r n a l  46 
Press,  p s i g  

R e c i r c u l a t i o n  Pumping System & MCHFR: --- 

0 .5  

0 .25  

100 

P r i m  C t m t  Leak 
Rate, %/day 
Second C t m t  Design 
P r e s s ,  p s i g  
Second C t m t  Le.ak 
Rate, %/day 

p r o t e c t i v e  System: This system, independent  from p rocess  c o n t r o l ,  s h a l l  be  provided 
t o  a u t o m a t i c a l l y  i n i t i a t e  a p p r o p r i a t e  a c t i o n  whenever p l a n t  c o n d i t i o n s  approach 

D. ENGINEERED SAFETY FEATURES 

Vacuum R e l i e f  Capab i l i t y :  Designed f o r  2 p s i  vacuum w i t h  c a p a b i l i t y  f o r  a i r  
passage from r e a c t o r  b u i l d i n g  t o  suppres s ion  chamber and from suppres s ion  
chamber t o  d rywe l l  through vacuum b r e a k e r s .  

Post-Construct ion Tes t ing :  
p r e s s u r e  and leakage ra te  tests w i l l  be  run.  

Pneumatic tests w i l l  be run a t  115% of d e s i g n  

- 
P e n e t r a t i o n s :  E l e c t r i c a l  p e n e t r a t i o n s  are double  s e a l e d  and t e s t a b l e .  Other  
p e n e t r a t i o n s  are no t  d e t a i l e d .  

Type of  Construct ion:  D r y w e l l  i s  a s t e e l - l i n e d  r e i n f o r c e d  c o n c r e t e  p r e s s u r e  ves- 
se l  w i t h  v e r t i c a l  r i g h t  c y l i n d e r s  and t r u n c a t e d  cones shaped s i m i l a r  t o  t h e  con- 
v e n t i o n a l  s tee l  containment.  P r e s s u r e  suppres s ion  chamber is  a s t e e l - l i n e d  r e i n -  

Design Basis: 
conformance w i t h  10CFR100. Also must be  capab le  of ho ld ing  p r e s s u r e s  and tempera- 
t u r e s  fo l lowing  LOCA wi thou t  loss of containment i n t e g r i t y .  

Designed t o  l i m i t  release of f i s s i o n  p roduc t s  i n  event  of LOCA t o  

. 
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I E.  OTHER SAFETY-RELATED FEATURES 

Reactor :  B e l l  
D2. EMERGENCY CORE COOLING SYSTEMS 

Core Spray Cooling System: Provided t o  c i r c u l a t e  water from p r e s s u r e  s u p p r e s s i o n  
pool  t o  t h e  r e a c t o r  v e s s e l .  Water i s  d i s t r i b u t e d  t o  r e a c t o r  core  by spray  headers  
mounted i n s i d e  t h e  plenum above t h e  c o r e  t o  cool  t h e  c o r e  i n  event  of LOCA. This  
system, t o g e t h e r  w i t h  c o r e  shroud arrangement ,  p rovides  f o r  core- re f looding  a f t e r  
LOCA. 

Auto-Depressurizat ion System: R e l i e f  v a l v e s  f u n c t i o n  as an au tomat ic  d e p r e s s u r i -  
z e r ,  under c e r t a i n  c o n d i t i o n s ,  fo l lowing  LOCA. An a d d i t i o n a l  f u n c t i o n  of t h e s e  
v a l v e s  w i l l  b e  t o  open and remain open when s i g n a l l e d  t o  do s o ,  fo l lowing  LOCA. 

Residual-Heat-Removal System (RHRS): C o n s i s t s  of  3 subsystems,  namely: 1) Low 
P r e s s  Coolant I n j e c t i o n  ( see  d e s c r i p t i o n  below); 2)  Containment Spray Cooling 
System t o  l i m i t  s u p p r e s s i o n  pool  temp t o  170F. This  system c i r c u l a t e s  s u p p r e s s i o n  
pool  water through RHRS hea,  exchangers f o r  c o o l i n g ,  and s p r a y  cool ing  of conta in-  
ment atmosphere,  and 3) Shutdown Cooling System t o  remove decay h e a t  during normal 
shutdown. 

High-pressure Coolant - In jec t ion  System: Assures  adequate  inventory  i n  r e a c t o r  
v e s s e l  f o r  a spectrum of LOCA smaller than  t h o s e  f o r  which cool ing  is  prov;ded by 
core  s p r a y  cool ing  system and r e a c t o r  c o r e  low-pressure coolan t  i n j e c t i o n  system. 
System designed t o  f u n c t i o n  wi thout  a u x i l i a r y  e lectr ical  power s u p p l i e s  o t h e r  than  
s t a t i o n  b a t t e r y  system. 

213 of h e i g h t .  
0 .2  sq  f t  f o r  l i q u i d  cr  0.18 s q  f t  f o r  steam. 

Low-Pressure Coolant - In jec t ion  System: Three of 4 pumps w i l l  r e f l o o d  core  t o  
Only 1 is necessary  t o  m a i n t a i n  l e v e l .  Can r e f l o o d  f o r  breaks  

~~ 

Standby Coolant System: There is  a cross-connect ion between one KHR s e r v i c e  w a t e r  
pump and RHR p i p i n g  p e r m i t t i n g  i n t r o d u c t i o n  of water from Cayuga Lake i n t o  primary 
containment .  

Main-Steam-Line Flow R e s t r i c t o r s :  A v e n t u r i - t y p e  r e s t r i c t o r  i s  l o c a t e d  i n  each 
main l i n e  to limit steam f low when a l i n e  breaks .  

Control-Rod Veloc i ty  L i m i t e r s :  A s t a t i c  d e v i c e  des igned  t o  l i m i t  rod v e l o c i t y  i n  
case of a f ree  f a l l .  Rod v e l o c i t y  fo r  scram motion is  n o t  a f f e c t e d .  

Control-Rod-Drive-Housing Supports :  I f  housing f a i l s ,  s u p p o r t s  l i m i t  t h e  d i s -  
t ance  t h a t  t h e  housing and rod can f a l l  from t h e  r e a c t o r .  

Standby Liquid-Control .  System: I f  rods  cannot  be i n s e r t e d ,  o p e r a t o r  can i n j e c t  
loron t o  s h u t  down r e a c t o r .  
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Reactor :  B e l l  

OTHER SAFETY-RELATED FEATURES (con t ' d )  

Temp w i l l  be h e l d  below 150F. An i n e r t  
atmosphere can be  ma in ta ine  t o  h e l p  c o n t r o l  hydrogen-oxygen r e a c t i o n  fol lowing 
LOCA. 

Reactor  Core I s o l a t i o n  Cooling System (RCICS): Provided t o  remove decay h e a t  whe 
feedwater  system c a p a b i l i t y  is  l o s t  and o t h e r  normal h e a t  removal systems r e q u i r i n ,  
a u x i l i a r y  power f o r  o p e r a t i o n  are n o t  a v a i l a b l e .  System c o n s i s t s  of primary r e l i e  
va lves  which pass  steam d i r e c t l y  t o  suppres s ion  chamber and a steam tu rb ine -d r iven  
makeup pump which s u p p l i e s  makeup from t h e  condensate  s t o r a g e  tank.  Steam t o  d r i v ,  
t h e  t u r b i n e  comes from t h e  main steam l i n e  header  and exhausts  t o  t h e  suppres s ion  
chamber pool .  

Reactor  Vessel F a i l u r e :  NO r e f e r e n c e  found. 
Missile & Reactor  Forces - 

Core Cooling C a p a b i l i t y  - 

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

Reactor-Coolant Leak-Detection Systems: NO r e f e r e n c e  except  i n  Amendment 1 
r e r e r r i n g  t o  sump monitor ing.  

Fai led-Fuel  De tec t ion  Systems: N o  r e f e r e n c e  found. 

Emergency Power: Three d i e s e l - g e n e r a t o r  se ts  are provided,  any 2 of  which can 

A common f u e l  tank 
supply a l l  r e q u i r e d  loads  e s s e n t i a l  f o r  s a f e  shutdown of r e a c t o r  a f t e r  DBA. 
tank w i l l  supply each u n i t  w i t h  f u e l  f o r  8 hours  o p e r a t i o n .  
has  f u e l  f o r  7 days o p e r a t i o n  a t  r e q u i r e d  load .  

A day 

Rod-Block Monitor: No r e f e r e n c e  found. 

Rod Worth Minimizer: Monitors o p e r a t o r  rod s e l e c t i o n  p a t t e r n s  and r e i n f o r c e s  goo 
procedures .  
o p e r a t i o n .  

Thus c o n t r o l  rods worths  are l i m i t e d  during s t a r t u p  and low power 
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PaRe 5 ,  BWR 

. 

Reactor:  B e l l  
F. MISCELLANEOUS I 
Windspeed, D i r e c t i o n  Recorders ,  and Seismographs : NO r e f e r e n c e s  founds 

P l a n t  Opera t ing  Node: --- 

S i t e  Fea tu res :  P l a n t  is  l o c a t e d  on t h e  east bank of 'Cayuga Lake about 1 5  m i l i ? s  
from t h e  lower t i p  of t h e  l a k e .  The p l a n t  s i t e  c o n s i s t s  of 900 a c r e s  having  an 
e x i s t i n g  f o s s i l  f u e l  power p l a n t  (Mi l l i ken  S t a t i o n )  on the  s i t e .  The l and  r i s e s  
from t h e  l a k e  (382' MSL normal pool )  w i th  s i t e  grade  ranging  from 395' t o  435 ' .  
One m i l e  back e l e v a t i o n s  are about 500 ' .  Land u s e  is  a g r i c u l t u r a l .  Popu la t ion  
i n  2 m i l e  r a d i u s  is  432 and i n  5 m i l e  r a d i u s  5516. 

Turb ine  O r i e n t a t i o n :  --- 

Emergency Plans :  Emergencies c l a s s e d  as Rad ia t ion  type  o r  Non-radiation type .  
Employees w i l l  b e  t r a i n e d  and d r i l l e d  i n  hand l ing  t h e s e  emergencies.  Loca l  and 
s ta te  agenc ie s  w i l l  b e  con tac t ed  f o r  a s s i s t a n c e  as needed. 

Environmental  Monitoring P lans :  Monitoring program w i l l  be  s t a r t e d  about 2 y e a r s  
b e f o r e  s t a r t u p  as fo l lows :  Atmospheric moni tor ing ,  s u r v e i l l a n c e  of water  and s e d i -  
ments,  foods ,  b i o t a ,  mi lk ,  ahd s o i l .  Measurements of g r o s s  beta-gamma and i so tope :  
of SR-90, CS-137, etc.  w i l l  be  made. 

Radwaste Treatment:  A f t e r  t r ea tmen t ,  l i q u i d  waste is r e l e a s e d  t o  t h e  c i r c u l a t i n g  
water system d i scha rge  cana l .  Gaseous waste is  c o l l e c t e d  and h e l d  f o r  decay u n t i l  
i t  can b e  r e l e a s e d  s a f e l y  f r o m  t h e  ven t  s t a c k .  Solid w a s t e s  are c o l l e c t e d ,  t r e a t e c  
as r e q u i r e d ,  and packaged for shipment t o  o f f - s i t e  d i s p o s a l  areas. A l l  o p e r a t i o n s  
are conducted t o  conform wi th  10CFR20. 

S tack  Height - 330 f t .  

Waste Heat System: A once-through system i s  used f o r  condenser cool ing  us ing  
water from Lake Cayuga. Three pumps send  555,000 gpm through condensers wi th  a 
tempera ture  r i se  of 20F. Water i n t a k e  is about 100 f t  o u t  i n  l a k e  t ak ing  wa te r  
from nea r  t h e  bottom. Water i s  r e t u r n e d  t o  t h e  l a k e  s u r f a c e  a t  about  s u r f a c e  
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THERMAL 

OUTPUT, M W t  2436 

Page 6 

TYPE OF NUCLEAR DOCKET NO. 50-31'4 

STEAM SYSTEM BWx 

I G .  CIRCULATING WATER SYSTEM 
& SITE FEATURES 

1 SIZE OF SITE 9 0 0  ACRES SITE GRADE ELEVATION 395 '  (MSL) 
T 

TOPOGRAPHY OF SITE R o l l i n g  

OF SURROUNDING AREA ( 5  M I  RAD) Rol l ing  

TOTAL PERMANENT POPULATION I N  2 M I  RAD ( 1 9 6 0 )  I N  5 MI RAD 5516 ( 1 9 6 0 )  

NEAREST CITY OF 50,000 POPULATION Syracuse,  N e w  York 
DISTANCE FROM SITE 40 MILES POPULATION216.000 ( 1 9 6 9 )  

LAND USE I N  5 MILE R A D I U S  A v r i c u l t u r a l  

I 
CIRCULATING WATER SYSTEM TYPE OF SYSTEM Once through 

WATER TAKEN FROM Lake Cavuva FOR Condenser c o o l i n g  

SUMMER AVG 72 F AVG - - F WATER BODY TEMPERATURES - HINTER AVG - 35 F 

RIVER FLOW 1100 ( c f s )  o v e r  dam *QUANTITY OF MAKEUP WATER - ( gpm ) 
- 

$:TOTAL FLOW THROUGH CONDENSERS 555,000 (gpm) TEMPERATURE RISE 20 F 
$<HEAT REMOVAL CAPACITY OF CONDENSERS - ( B t u / h r )  ;';Per Unit 

COOLING TOWERS None 

OTHER INFORMATION I n t a k e  from l a k e  bottom 100 f t  ou t .  Water r e t u r n e d  DY s u r f a c e  

d i s c h a r g e  a t  s h o r e  l i n e  about  t h e  temp of  s u r f a c e  water. Coal - f i red  u n i t s  at s i t e  

&.- -?- ~= --I- +" -I*".',- ~ 

- .... , -- -- ._ , - 

NUCLEAR SAFETY INFORMATION CENTER 
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I THREE MILE ISLmD, 50-320 (PWR) Page 1 i 
I Three M i l e  I s l a n d  Nuclear  S t a t i o n  

Uni t s  1 and 2 Reactor :  Three M i l e  I s l a n d  P r o j e c t  N a m e :  I A-E: G i l b e r t  A s s o c i a t e s  - Unit 1** 
Locat ion:  Goldsboro, Penn. (Daupin C 0 . 1  Vessel Vendor: Babcock & Wilcox 

Babcock & Wilcox . United Engr. & 

Compiled BY: Fred Heddleson 
February 1971 d i f f e r e n c e s  are shown. 
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Exclusion Di s t ance ,  M i .  0.38 r a d .  

Low Popu la t ion  Zone D i s t . ,  M i .  2 

P a v e  2 .  PWR 
Reac to r :Three  Mile I s l a n d  

C. SAFETY-RELATED DESIGN CRITERIA 

Design Winds i n  mph: 

A t  0 - 50 f t  e l e v  80 

Design Press, 55 - Unit  1 
Ps ig  60 - Unit 2 
Max Leak Rate a t  
Design P r e s s ,  %/day 0 . 2  

Dis tance  Popu la t ion  5o - 150 f t  I Metropo l i s  I Har r i sbu rg ,  Pa .  10 mi. 73,500 

53.6 Ca lcu la t ed  Max 
I n t e r n a l  Press, p s i g  

150 - 400 f t  135 

Tornado 30° mPh t ang .  Operat ing Basis Earthquake 
Accel . ,  

Earthquake V e r t i c a l  Shock, 66 I AP = 3 p s i /  s e c  I % of H o r i z o n t a l  
I 

Is i n t e n t  of 70 Design Criteria s a t i s f i e d ?  yes 

. 
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Pape 3.  PWR 
Reactor:  Three Mile I s l a n d  

D 2 .  CONTAINMENT SAFETY FEATURES 

C o n t a i n m e n t  spray system: Designed t o  f u r n i s h  coo l ing  t o  l i m i t  post-accident  p r e s -  
s u r e  t o  less than  design v a l u e ,  and t o  reduce containment p re s su re  t o  near  atmo- 
s p h e r i c  p r e s s u r e  i n  24 h r s .  
f i s s i o n  product  i o d i n e  from containment atmosphere.  Suc t ion  from ! o r a t e d  water  
s t o r a g e  t ank  u n t i l  supply is exhaus ted ,  t h e n  r e c i r c u l a t e d  from sump. Two pumps 
each have  1500 gpm c a p a c i t y  at  285 p s i g .  

Containment Cooling: Designed t o  ma in ta in  temp between 60 F and 110 du r ing  
normal o p e r a t i o n  ( 4 . 3  x lo6 Btu/hr  coo l ing ,  1 . 2  x l o 6  B tu /h r  h e a t i n g )  and t o  
remove h e a t  du r ing  emergency c o n d i t i o n s  (LOCA) t o  ho ld  temp below 281 F and 
p r e s s u r e  below 53.6 p s i g  (240 x l o 6  Btu/hr  c o o l i n g ) .  

Sodium t h i o s u l f a t e  ( a l k a l i n e )  i n  sp rey  removes 

Containment I s o l a t i o n  System: Leakage through a l l  f l u i d  p e n e t r a t i o n s  no t  s e r v i n g  
a c c i d e n t  consequence l i m i t i n g  systems is minimized by double b a r r i e r s  s o  t h a t  no 
s i n g l e  f a i l u r e  can r e s u l t  i n  l o s s  of i s o l a t i o n  o r  i n t o l e r a b l e  leakage.  I s o l a t i o n  
va lves  are i n s t a l l e d  on p i p e  p e n e t r a t i o n s  both i n s i d e  and o u t s i d e  containment.  
Closure is  automatic .  

Containment A i r  F i l t r a t i o n :  Supply air  f i l t e r e d  (85% e f f . )  and exhaust  a i r  
f i l t e r e d  through roughing,  HEPA, and cha rcoa l  f i l t e r s  b e f o r e  d i scha rge  t o  
atmosphere. 

P e n e t r a t i o n  Room: None shown on drawings.  

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

Hydrogen Recombiner: Analyses show t h a t  hydrogen c o n c e n t r a t i o n  generated a f t e r  
LOW can be adequa te ly  l i m i t e d  by using t h e  r e a c t o r  b u i l d i n g  purge.  

D3. SAFETY INJECTION SYSTEMS 

Accumulator Tanks: Two t anks  each dump 7000 g a l .  of bo ra t ed  water i n t o  r e a c t o r  
co ld  l e g s  when r e a c t o r  p r e s s u r e  drops t o  600 p s i g .  
n i t r o g e n .  System f l o o d s  co re  t o  prevent  f u l l  damage. 

Tanks are p r e s s u r i z e d  by 

I 
Hlgh-head S a f e t y  I n j e c t i o n :  I n j e c t i o n  of b o r a t e d  w a t e r  from t h e  borated-water 

s to rage - t ank  is  i n i t i a t e d  when r e a c t o r  p r e s s u r e  drops t o  1500 p s i g ,  o r  a r e a c t o r  
b u i l d i n g  p r e s s u r e  of 4 p s i g .  This  system p reven t s  uncovering t h e  co re  f o r  s m a l l  
c o o l a n t  l e a k s ,  o p e r a t i n g  normally as p a r t  of t h e  Makeup and P u r i f i c a t i o n  System. 
Three pumps can o p e r a t e ,  each w i t h  a c a p a c i t y  of 550 gpm at  1500 p s i g .  

Low-head S a f e t y  I n j e c t i o n :  Decay-Heat Removal System p rov ides  t h i s  f u n c t i o n .  
Pumps (2)  s t a r t  a t  1500 p s i g  r e a c t o r  p r e s s u r e  o r  4 p s i g  r e a c t o r  b u i l d i n g  p r e s s u r e  
t a k i n g  s u c t i o n  from t h e  bo ra t ed  water s t o r a g e  t ank  which p rov ides  a t  least  25 
minutes of water supp ly .  Each pump can d e l i v e r  3000 gpm at  100 p s i g .  



88 

~~~~~~~~ ~~~ ~~ 

E.  OTHER SAFETY-RELATED FEATURES 
Reactor: Three Mile I s l a n d  

Reactor  Vessel F a i l u r e :  No r e f e r e n c e  found. 
Missile & Reactor  Forces - 

Core Cooling C a p a b i l i t y  - 

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

Reactor-Coolant Leak-Detection Systems: Three main systems are a v a i l a b l e :  (1) 
Containment sump l e v e l  s e n s i t i v e  t o  670 g a l ,  make up t ank  coo lan t  l e v e l ,  and p res .  
s u r i z e r  l e v e l  s e n s i t i v e  t o  31 g a l ;  (2)  Cooling c o i l  condensate  flow s e n s i t i v e  t o  
0.3 gpm; and ( 3 )  Measurement of containment atmosphere r a d i o a c t i v i t y .  

Failed-Fuel-Detection Systems: N o  r e f e r e n c e  found. 

~ 

Emergency Power: Two au tomat i c ,  f a s t  s t a r t - u p  d i e s e l - g e n e r a t o r  sets are a v a i l -  
a b l e ;  e i t h e r  one wi th  c a p a c i t y  t o  c a r r y  r e q u i r e d  engineered sa fegua rds  load .  
Un i t s  are r a t e d  a t  300 kW a t  0.8 power f a c t o r  f o r  2000 h r s  and no maintenance. 
S u f f i c i e n t  f u e l  is  s t o r e d  f o r  one u n i t  t o  run a t  a c c i d e n t  power requirements  f o r  
7 days.  

-contFol  of Axia l  Xenon O s c i l l a t i o n s :  
Burnable Shims - Boron added t o  t h e  c o o l a n t .  

Part-Length Control  Rods - None mentioned. 

In-Core Ins t rumen ta t ion  - 36 d e t e c t o r s  monitor co re  f l u x  and r eadou t  i n  t h e  
c o n t r o l  room. 

Unborated Water Control :  D i l u t i o n  c y c l e  m u s t  b e  i n i t i a t e d  by o p e r a t o r  who must 
p r e s e t  t h e  d e s i r e d  d i l u t i o n  ba tch  s i z e  b e f o r e  d i l u t i o n  w i l l  s t a r t .  
w i l l  s t o p  a u t o m a t i c a l l y  when flow has  i n t e g r a t e d  t o  t h e  p r e s e t  b a t c h  s i z e .  
l ocks  on c o n t r o l  rods a u t o m a t i c a l l y  t e rmina te  d i l u t i o n  cyc le  i f  r e g u l a t i n g  rod 
group is i n s e r t e d  i n t o  co re  t o  t h e  75% withdrawn p o s i t i o n .  

D i l u t i o n  cyclc 
I n t e r -  

Long-Term Cooling - I n t e r n a l  o r  E x t e r n a l  Systems: Long term coo l ing  is  accompli. 
shed by r e c i r c u l a t i n g  i n j e c t e d  bo ra t ed  w a t e r  t h a t  has  c o l l e c t e d  i n  t h e  containmeni 
sump. The decay h e a t  removal system does t h i s  j o b  and can supply up t o  6000 gpm 
w i t h  2 pumps o p e r a t i n g  a t  100 p s i g .  
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Paee 5. PWR 

Reactor :  Three Mile I s l a n d  
F. MISCELLANEOUS 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: 
me teo ro log ica l  d a t a  have been recorded wi th  a 100 f t  h igh  tower s i n c e  1967. 
Seismographs n o t  mentioned. 

Wind speeds and o t h e r  

P l a n t  Operat ing Mode: 
demand. 

Load fol lowing - matching megawatt gene ra t ion  t o  u n i t  l oad  I 
SJte Fea tu res :  Located on Three M i l e  I s l a n d  i n  t h e  Susquehanna River 10 m i l e s  SE 
of Har r i sbu rg ,  P a .  S i t e  is  l e v e l  w i t h  r o l l i n g  t o  h i l l y  t e r r a i n  on both s i d e s  of 
t h e  r i v e r .  S i t e  g rade  i s  304 f t  (MSL) wi th  max p robab le  f lood  e s t ima ted  a t  303'- 
6". Land use  i s  most ly  a g r i c u l t u r a l .  Olmsted S t a t e  A i r p o r t  i s  2 1 1 2  miles  from 
t h e  p l a n t  and ~1 112 m i l e s  from t h e  extended runway c e n t e r l i n e .  I n  a 2 m i  r a d i u s  

1 t h e r e  w a s  2100 i n h a b i t a n t s  and 28,660 i n  t h e  5 m i  r a d i u s  (1969 popu la t ion ) .  

Turbine O r i e n t a t i o n :  E jec t ed  t u r b i n e  b l ades  could s t r i k e  containment s t r u c t u r e .  

Emergency P1ans: 
d r i l l s  w i l l  b e  h e l d  f o r  t r a i n i n g .  This  p l a n  covers  f i r e ,  r e a c t o r  a c c i d e n t s  and 
r a d i o l o g i c a l  i n c i d e n t s ,  and medical  t r ea tmen t  of contaminated pe r sonne l  and co- 
o r d i n a t i o n  of o f f - s i t e  a c t i v i t i e s  w i th  s ta te  o f f i c i a l s .  
i a r i z e d  wi th  t h e  Nuclear  S t a t i o n  and wi th  t h e i r  r o l e  i n  an emergency s i t u a t i o n .  

Environmental Monitoring Plans:  
background levels, etc.  i n  w e l l  and r i v e r  water,  r i v e r  sediment ,  f i s h ,  s o i l ,  and 
v e g e t a t i o n .  
s p e c i a l  p re -ope ra t iona l  program w i l l  be  s t a r t e d  15 t o  18 months b e f o r e  o p e r a t i o n  
which w i l l  be  a model f o r  t h e  program t o  be followed a f t e r  o p e r a t i o n  starts. 

Pe r sonne l  w i l l  be f a m i l i a r  w i th  t h e  emergency p l a n ,  and p r a c t i c e  

Agencies w i l l  be f ami l -  

A program w a s  s t a r t e d  i n  January 1968 t o  measure 

Milk and o t h e r  human food has  been analyzed f o r  r a d i o n u c l i d e s .  A 

Radwaste Trea tment :Liquid  wastes are c o l l e c t e d  and processed through t h e  evapora- 
t o r  and t h e  condensate  passed through a demine ra l i ze r .  
released t o  t h e  r i v e r  d i l u t e d  by t h e  cool ing tower blow down. Gaseous wastes are 
c o l l e c t e d  and compressed f o r  s t o r a g e  and decay. 
r e l e a s e d  through t h e  p l a n t  v e n t .  
packaged i n  DOT approved c o n t a i n e r s .  

L iqu id  i s  then reused o r  

After proper  decay,  gases  are 
S o l i d  wastes are c o l l e c t e d ,  s t o r a g e d  and 

S tack  Height - 
Waste Heat System: 

Vent on top of r e a c t o r  b ldg  - 200 f t  above grade.  
Closed-system coo l ing  w i l l  be used wi th  2 h y p e r b o l i c  n a t u r a l  

River average 
d r a f t  coo l ing  towers t o  remove t h e  h e a t .  A smaller mechanical-draf t  tower w i l l  
coo l  t h e  blowdown and o t h e r  p l a n t  e f f l u e n t s  which are %12,000 gpm. 
flow i s  34,000 c f s .  
444,000 gpm. 

There are 6 c i r c u l a t i n g  water pumps wi th  combined c a p a c i t y  of 
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G. CIRCULATING WATER SYSTEM 
& SITE FEATURES 

Paee h 

WACTOR NAME Three , ! i le  I s l a n d  l iuclear  

S t a t i o n  Uni t s  1 t 2 

THERMAL 81 2 5 3 5  

OUTPUT, M W t  # 2  2452 

NEARBY BODY OF WATER Susquehanna Kiver  NORMAL LEVEL 2 7 7 '  (MSL) 

MAX PROB FLOOD LEVEL 303'  (MSL) I 
TYPE OF NUCLEAR DOCKT NO. jO-2i? ' 
STEAM SYSTEM !4k 50-320 

SIZE OF SITE 6 2 5  ACRES SITE GRADE CLEVATION 504 '  (MSL) 

TOPOGRAPHY OF SITE F l a t  

OF SURROUNDING AREA ( 5  M I  RAD) R o l l i n g  t o  j l i l l y  

TOTAL PERMANENT POPULATION I N  2 M I  RAD 2700 (1969 ) I N  5 MI RAD 2 8 , 6 5 3  (19GY ) 

NEAREST CITY OF 50,000 POPULATION H a r r i s b u r g ,  Pa. 

POPULATION 7 3  ,c1<)0 (I j6 J ) DISTANCE FROM SITE 10 MILES 

LAND USE 114 5 MILE RADIUS A g r i c u l t u r a l  

I 
CIRCULATING WATER SYSTEM TYPE OF SYSTEM Closed Loop 

WATER TAKEN FROM Susquehanna Kiver  FOR : aknas  

WATER BODY TEMPERATURES - WINTER AVG 36 F SUMMER AVG 75 F AVG 5(, F 

RIVER FLOW 34,000 ( c f s )  avg. $:QUANTITY OF MAKEUP WATER l / ,d iJO (gpm) 

+TOTAL FLOW THROUGH CONDENSERS 444,000 (gpm) TEMPERATURE RISE - F 

%EAT REMOVAL CAPACITY OF CONDENSERS - (Btu /hr )  ;':Per Y n i t  

COOLING TOWERS 

OTHER INFORMATION 

Two hype rbo l i c  n a t u r a l  ( ' raft  towers wi th  an a d c l i t i o n a i  7cc:i- 

i c a l  d r a f t  tower t o  cool blow-down be ing  r e t u r a e d  t o  r i v e r .  

Blow-down will range from 2000 gpm t o  45000 gpm 

. 
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EDWIN I. HATCH, 50-321 & 50-366 (BWR) Page 1 

P r o j e c t  N a m e :  Edwin I. Hatch Nuclear P l a n t ,  1 & 2 

Locat ion:  Baxley, Georgia  Vessel Vendor:Not s t a t e d  A s  s is  t i n g  ) 
Owner: Georgia Power Company Docket No.: 50-321, 50-366 
NSS Vendor: General  Electric Company Containment Cons t ruc tor :  N o t  s t a t e d  

Reactor :  Hatch 
A-E: bouthern S e r v i c e s ,  Inc .  (Bechtel  

. 

I A.  THERMAL-HYDRAULIC 

2436 

813 

Thermal Output , 
MWt 
E l e c t r i c a l  Output , - 
We 
T o t a l  Heat Output f o r  
S a f e t y  Design, M W t  2436*** 

Steam Flow R a t e ,  10.0xlOb - #I 
- l b / h r  t 10 .5x106  - 112 

T o t a l  Core Flow 
Rate, l b / h r  78.5 x 106 

Coolant P r e s s u r e ,  1005* I D s i e .  I 1020** 

48 ,451 'Heat T r a n s f e r  
- Area, f t 2  

Max Power per Fuel  
fRod Uni t  Lhth. kw/f t  I 18.5  

428,308 

,740 

Maximum Heat Flux,  
Btu /hr - f t2  
Average Heat Flux. . * ,  

104; Btu/h;-f t 2  
Maximum Fuel  Tempera- I 

--- Average Fuel  Rod 
Surface  Temp OF 
MCHER 

T o t a l  Peaking 
Fac tor  
Avg Power Densi ty ,  
Kwl R 

1.9  

2.6 

%51 t 

t Data from PSAR f o r  Uni t  2 .  
* Table 1.7-1 

** Table 3.1-1 
*** S e c t .  14 .4 .3 .4  f o r  LOCA, assumption 

i s  t h a t  r e a c t o r  h a s  been o p e r a t i n g  
a t  d e s i g n  power (2436)  f o r  1000 
days p r i o r  t o  l i n e  break.  

All t h i s  d a t a  w a s  t aken  from FSAR f o r  
Unit  1. Uni t  2 is almost  t h e  same. I Where d a t a  i s  d i f f e r e n t ,  i t  i s  s o  i n d i -  
c a t e d .  

TX-4377 
(8-70) 

B.  NUCLEAR 

H 2 O / U O 2  Volume I e I -  

R a t i o  

-5.0 x 10-5 

-39.0 x 10-5 

-1.0 x 10-3 Hot,  No Voids,  Ak/k/% 

Cold I -ls3 

Compiled by: Fred Heddleson FSAR 
Date: October 1970 A D r i l  7 
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Drywell Design 

Supprn Chamb Design 
Press, p s i g  
Calc Max I n t e r n a l  

Press, p s i g  56 

Press, p s i g  46.5 

56 

Page 2 ,  EWR 
Reactor:  Hatch 

C.  SAFETY-RELATED DESIGN CRITERIA 

P r i m  C t m t  Leak 

Second C t m t  Design 
Press, p s i g  0.25 
Second C t m t  Leak 

Rate, %/day 1 . 2  

Rate, %/day 100 

Exclusion Di s t ance ,  M i .  0 .81 
Low Popu la t ion  Zone D i s t . ,  M i .  --- 
Metropo l i s  D i s t ance  Popu la t ion  
Savannah, G a .  65 m i  208,000 
Design Basis Earthquake 
Accel. ,  g 0.15 

Operat ing Basis Earthquake I Accel., p. 0.08 

Design Winds i n  psf : 

A t  0 - 50 f t  28 (105 mph) 
Class I 

50 - 150 f t  44 

150 - 400 f t  66 

Tornado 300 mph t a n g e n t i a l  

AP = 3 p s i /  3 s e c  

Class I1 
26 (100 mp 

40 

62 

& 60 mph 
hor i zon  

~~~~~~ ~ ~ ~~~~~ 

Earthquake V e r t i c a l  Shock, Is i n t e n t  of 70 design c r i t e r i a  
% of Hor i zon ta l  66 S a t i s f i e d ? S e c t  F g ives  conformance r e f .  
Peak Fuel  Enthalpy on Rod Drop: 
r ise rates are less than  50 p s i l s e c .  

R e c i r c u l a t i o n  Pumping System & MCHER: 
of power l e v e l  t h r u  e f f e c t s  of coo lan t  f low on moderator vo id  c o n t e n t  t o  ma in ta in  
MCHFR not  less t h a n  1 .9  a t  r a t e d  c o n d i t i o n s .  

280 c a l o r i e s  p e r  gram. A t  t h i s  v a l u e ,  p re s su re -  

Pump speed can be v a r i e d  f o r  some c o n t r o l  

Protective 

system o v e r r i d e s  a l l  o p e r a t i o n  a c t i o n s  and p rocess  c o n t r o l s .  

stem: I n i t i a t e  r a p i d ,  au tomat i c  shutdown i n  t i m e  t o  prevent  f u e l -  
c l add ing  damage fo l lowing  abnormal o p e r a t i o n a l  t r a n s i e n t s .  Th i s  

D.  ENGINEERED SAFETY FEATURES 

Type of Construct ion:  D r y w e l l  is  a s t e e l  p r e s s u r e  v e s s e l  i n  t h e  shape of a l i g h t  
b u l b ,  and t h e  p re s su re - suppres s ion  chamber is a torus-shaped steel  p r e s s u r e  v e s s e l  
l o c a t e d  below and around t h e  drywell .  D r y w e l l  i s  enclosed i n  r e i n f o r c e d  conc re t e .  I 
Design Basis: Designed t o  accomplish 4 f u n c t i o n s  (Sec t .  5 .2 .4 .1) :  

a. 
b. 
C .  
d. 

To accommodate p r e s s  & temp a s s o c i a t e d  w i t h  equipment f a i l u r e s .  
To accommodate & m i t i g a t e  e f f e c t s  of p o t e n t i a l  metal-water r e a c t i o n s  i n  LOCA. 
To p rov ide  b a r r i e r  a g a i n s t  leakage of f i s s i o n  p roduc t s  fo l lowing  an a c c i d e n t .  
To p rov ide  s t r e n g t h  t o  wi ths t and  miss i les  and jets f o r c e s .  

Vacuum Re l i e f  Capab i l i t y :  Two groups of vacuum b r e a k e r s  p reven t  primary contain-  
ment from exceeding 2 p s i  of vacuum. One i s  torus- to-drywell  group; t h e  o t h e r ,  t h e  
reactor bldg-to- torus  group. 
t o r u s  t o  d rywe l l  p reven t ing  excess ive  vacuum. 

56 p s i g .  

Venting a i r  moves from b ldg  t o  t o r u s  and then  from 

Post-Construct ion Tes t ing :  Penumatic test a t  1.25 times des ign  p r e s s u r e  of 
P r e s s u r i z e d  t o  peak c a l c u l a t e d  p r e s s  and t e s t e d  f o r  leakage rate. 

P e n e t r a t i o n s :  Electrical  p e n e t r a t i o n s ,  pe r sonne l  h a t c h e s ,  and equipment h a t c h e s  ar, 
double-sealed and t e s t a b l e .  A l l  o t h e r s  are s ing le - sea l ed .  

. 
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Reactor :  Hatch 
D 2 .  EMERGENCY CORE COOLING SYSTEMS 

Control-Rod Veloc i ty  L i m i t e r s :  Design of e lements  i n s i d e  t h e  control-rod-guide 
tube  l i m i t s  drop-out v e l o c i t y  t o  <5  f t l s e c  o v e r  f u l l  l e n g t h  of t h e  s t r o k e .  
of rod i n s e r t i o n  is  n o t  a f f e c t e d .  This  f e a t u r e  p r e v e n t s  a g a i n s t  a h igh  r e a c t i v i t y  

Control-Rod-Drive-Housing Supports :  Located undernea th  r e a c t o r  v e s s e l  j u s t  under 

Veloc i t  

, r a t e  of change i n  t h e  e v e n t  of a control-rod-drop a c c i d e n t .  

~coKFrol-rod housing t o  l i m i t  t r a v e l  o r  c a t c h  t h e  c o n t r o l  rod i f  housing r u p t u r e s .  
' W i l l  p revent  a n u c l e a r  e x c u r s i o n  even i f  housing f a i l s  & drops from t h e  r e a c t o r ,   under o p e r a t i n g  c o n d i t i o n s  , housing can drop o n l y  114 i n .  i n  case of f a i l u r e .  

Core Spray Cooling System: System h a s  2 independent  l o o p s ,  each with one 100% cap I pump, a s p r a y  s p a r g e r  above t h e  c o r e ,  p ip ing  and c o n t r o l s .  System is  a c t u a t e d  by . - ~ -  

low-water  l e v e l  i n  reactor or h igh  p r e s s - i n  d r y w e l l .  
s i o n  pool .  
temp a f t e r  LOCA. 

Water i s  taken  from suppres-  
One loop  can o p e r a t e  f o r  any s i z e  of p i p e  r u p t u r e  t o  l i m i t  f u e l - c l a d  

Each pump d e l i v e r s  4725 gpm @ 132 p s i d .  Backup system is LPCI. 

Auto-Depressurizat ion Sys t e m :  p rovides  au tomat ic  d e p r e s s u r i z a t i o n  f o r  s m a l l  b reaks  
w i t h  malopera t ion  of H P C I  system so  LPCI and core  s p r a y  system can o p e r a t e .  
p r e s s  r e l i e f  v a l v e s  v e n t  steam t o  t h e  s u p p r e s s i o n  pool .  
d e n t  s i g n a l s  of r e a c t o r  low w a t e r  and drywel l  h igh  p r e s s  a f t e r  2 min d e l a y .  

Residual-Heat-Removal System (RHRS) : Designed t o  remove decay h e a t  and r e s i d u a l  
h e a t  from r e a c t o r ,  supplement s p e n t  f u e l  c o o l i n g ,  and condense r e a c t o r  steam whew 
main condenser i s  n o t  a v a i l a b l e .  System uses  t h e  4 pumps of t h e  LPCI system. F ive  
modes of o p e r a t i o n  are (1) LPCI, (2) Containment s p r a y ,  (3) Condense steam w h i l e  
r e a c t o r  i s  i s o l a t e d  from main condenser ,  ( 4 )  Remove h e a t  from suppression-pool  
water,  (5) Shutdown cool ing .  There are 2 independent  loops  each wi th  2 Dumps and 

S i x  
Valves open upon c o i n c i -  

I one h e a t  exchanger .  Each pump i s  r a t e d  7700 gpm @ 450 p s i g .  H e a t  exchanger 
c a p a c i t y  i s  30.8 x l o 6  Btujhr ;  I 

High-pressure COOlant-InjeCtiOn System: S tem-turb ine-dr iven  pump s u p p l i e s  4250 

Suppres.q-;.on pool  i s  backup supply .  
gpm @ 1120 p s i d  t o  feedwater  p i p e .  Suc t ion  taken  from condensate  s t o r a g e  tank  
where 100,000 g a l  are r e s e r v e d  f o r  HPCI. 
System s tar ts  when w a t e r  l e v e l  reaches  a p r e - s e l e c t e d  h e i g h t  above t h e  c o r e  t o  
prevent  f u e l  c l a d  damage i n  c a s e  of s m a l l  p i p e  r u p t u r e . *  

o t h e r  systems cannot do i t .  S t a r t s  a u t o m a t i c a l l y  on low water l e v e l  i n  r e a c t o r  o r  
b w - p r e s s u r e  Coolant - In jec t ion  System: A subsystem of NRS f o r  f l o o d i n g  c o r e  when 

h igh  p r e s s  i n  drywel l .  Same s i g n a l s  s t a r t  c o r e  s p r a y .  Three of f o u r  pumps opera te  
each suvply ing  7710 gpm @ 20 p s i d  t o  t h e  r e a c t o r  t o  prevent  fue l -c lad  damage. Max 
p r e s s  a g a i n s t  which LPCI w i l l  o p e r a t e  i s  150 p s i g .  

I E .  OTHER SAFETY-RELATED FEATURES 
* Water pumped i n t o  1 loop.  I n s t r u -  
menta t ion  d e t e c t s  t h e  undamaged p a t h .  

Standby Coolant System: A c r o s s - t i e  l i n e  i s  provided between t h e  RHR s e r v i c e  
water system and t h e  LPCI system s o  t h a t  s e r v i c e  water may be pumped d i r e c t l y  
i n t o  t h e  r e a c t o r  v e s s e l  o r  i n t o  t h e  containment v i a  t h e  containment spray  
headers .  
Main-Steam-Line Flow R e s t r i c t o r s :  Ventur i - type f low r e s t r i c t o r s  i n s t a l l e d  i n  each 

main s t e a m  l i n e  between r e l i e f  v a l v e  and i s o l a t i o n  v a l v e .  L i m i t s  l o s s  of c o o l a n t  
i n  case of main l i n e  break .  Also p r e v e n t s  uncovering c o r e  b e f o r e  i s o l a t i o n  v a l v e  
c l o s e s .  L i m i t s  steam f low t o  200% of r a t e d  flow. 
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Reactor:  Hatch 

E. OTHER SAFETY-RELATED FEATURES ( c o n t ' d )  

Containment Atmospheric Con t ro l  System: Primary containment can be f i l l e d  w i t h  
n i t r o g e n  du r ing  normal o p e r a t i o n .  
Purging can be  accomplished i n  fou r  hour s .  

Oxygen c o n t e n t  can be maintained below 4 .9%.  

Reactor  Core I s o l a t i o n  Cooling System (RCICS) :During r e a c t o r  shutdown, i f  f low 
from main f eed  system is  l o s t ,  RCICS pumps water i n t o  r e a c t o r  w i t h  a steam-driven 
t u r b i n e  pump u n i t  which r e c e i v e s  i t s  steam supply from t h e  r e a c t o r  v e s s e l .  RCICS 
starts a u t o m a t i c a l l y  on r e c e i p t  of r e a c t o r - v e s s e l  low-water l e v e l  s i g n a l ;  o r  system 
can be s t a r t e d  manual ly .  Pump s u c t i o n  i s  t aken  from condensate  s t o r a g e  tank wi th  
suppression-pool  f o r  backup. A t  shutdown, steam flows t o  t h e  main condenser ,  o r  i f  
t h e  condenser is  i s o l a t e d ,  t h r u  r e l i e f  v a l v e s  t o  suppres s ion  pool .*  I f  feedwater  
pumps cannot r e p l a c e  f l u i d  removed from v e s s e l ,  RCICS s u p p l i e s  416 gpm @ 1135 psia .  

~~ 

Failed-Fuel  De tec t ion  Systems: Four gamma-sensitive instrument  channels  monitor 
steam l i n e s .  
main l i n e  i s o l a t i o n  va lves  i n  t h e  space  between primary and secondary containment 
w a l l s .  When a s i g n i f i c a n t  i n c r e a s e  i n  r a d i a t i o n  i s  d e t e c t e d ,  r e a c t o r  is scrammed 
and i s o l a t i o n  v a l v e s  c l o s e .  Output t r i p  s i g n a l s  of each monitor  channel  are com- 
b ined  i n  a one-out-of-two-twice l o g i c  t o  reduce spur ious  scrams. 

De tec to r s  are l o c a t e d  n e a r  main l i n e s  j u s t  downstream of t h e  outboard 

Emergency Power: Apparently , 5 d i e s e l - g e n e r a t o r  sets are a v a i l a b l e ,  two e x c l u s i -  
ve ly  f o r  Hatch 1, two f o r  Hatch 2 ,  and one u n i t  sha red .  These are d e s c r i b e d  under 
Auxil iary System (Sec t .  8 . 3 )  and Standby AC Supply (Sec t .  8 . 4 ) .  Uni t s  s ta r t  auto- 
m a t i c a l l y  on s i g n a l s  i n d i c a t i n g  r e a c t o r  low water l e v e l ,  o r  h igh  d rywe l l  p r e s s u r e ,  
3r l o s s  of v o l t a g e  on bus.  
Zank has  4-hour f u e l  supply and o t h e r  f u e l  on t h e  s i t e  w i l l  run 4 d i e s e l s  f o r  
7 days.  

Units  can be  loaded 10  seconds a f t e r  s t a r t i n g .  A day 

Units  are r a t e d  a t  2850 kW. 

Reactor F a i l u r e  consequences n o t  d i scussed .  
Missile & Reactor  Forces - * Steam i s  passed through h e a t  

Core Cooling C a p a b i l i t y  - I exchanger and condensate s e n t  
on to pool .  

Containment F l o o d a b i l i t y  - Primary containment might be f looded i f  a breach 
of primary b a r r i e r  cannot  be  s e a l e d .  I 

Systems: Normal leakage from seals ,  e t c . ,  is piped 
o sump and is measurable.  
i e d  is  abnormal leakage and must be kep t  low. 
pm. Abnormal leakage is i n d i c a t e d  by changes i n  drywell  p r e s s  o r  temp, & flow in -  
i c a t o r s  f o r  f l o o r  d r a i n  sump and equipment d r a i n  sump. High water l e v e l s  i n  sumps 
nd s t a r t i n g  of each pump is  enunc ia t ed  i n  t h e  c o n t r o l  room. 

Other leakage r ece ived  i n  sump which cannot  b e  i d e n t i -  
U n i d e n t i f i a b l e  leakage l i m i t  is  1 5  

I I 
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S i t e  Fea tu res :  S i t e  c o n s i s t s  of 2244 acres on s o u t h  s i d e  of Altamaha River  about 
1 &le  east of US Hwy #l. 
b l e  f l o o d  l e v e l .  
max e l e v  i n  a 5 m i  r a d i u s .  
50 F avg w i n t e r  low and 84 F avg summer h igh .  
only 678 r e s i d e n t s  i n  a 2 m i  r a d i u s .  
(1967) people .  Surrounding l and  i s  p r i m a r i l y  wooded (70%).  
10 m i ,  b u t  a spu r  has  been c o n s t r u c t e d  t o  t h e  p l a n t .  

S i t e  grade i s  129' (MSL) which i s  25 f t  abovi  max proba- 
The s i t e  and surrounding area i s  g e n t l y  r o l l i n g  wi th  260' t h e  

Average r i v e r  f low i s  13,000 c fs  with temperatures  of 
Area i s  s p a r s e l y  populated wi th  

Nearest town i s  Baxley (11 mi) wi th  4800 
Neares t  r a i l r o a d  i s  

Turbine O r i e n t a t i o n :  Center  l i n e  of t u r b i n e s  about  170 f t  from c e n t e r  l i n e  of two 

Page 5,  BWR 

Reactor :  Hatch 

F. MISCELLANEOUS 

Winds eed ,  D i r e c t i o n  Recorders ,  and Seismographs: 
mgasur ?ng Wind speed and c i i r ec t ion  and t empera tu res .  
c h a r t s  o r  punched paper  t a p e .  

FSAR makes no r e f e r e n c e  t o  permanent seismograph. 

150-f t  tower e r e c t e d  f o r  
Data w i l l  be  recorded on 

Environmental  Monitoring P lans :  The purpose of such a program i s  t o  measure en- 
vironment r a d i o a c t i v e  materials t h a t  might have been  r e l e a s e d  from t h e  p l a n t .  
Measurements w i l l  be taken a t  numerous s t a t i o n s  s o  t h a t  normal backgrounds can 
be e s t a b l i s h e d  t h a t  are u n a f f e c t e d  by t h e  p l a n t :  and t h e  c l o s e - i n  s t a t i o n s  can 
i n d i c a t e  p l a n t - e f f e c t e d  l e v e l s .  
b e f o r e  f u e l  l oad ing .  
p r e c i p i t a t i o n ,  e x t e r n a l  r a d i a t i o n ,  mi lk ,  r i v e r  water,  r i v e r  ben thos ,  r i v e r  f i s h ,  
and w e l l  water. 
amount of a c t i v i t y  measured, and p l a n t  c o n d i t i o n s .  

a c t i v i t y .  
The average a c t i v i t y  d i scha rged  w i l l  b e  ~ 6 . 5  x lO*microcuries/day. 
w i l l  be c o l l e c t e d ,  dewatered and placed i n  55-gal drums f o r  shipment o f f s i t e  f o r  
d i s p o s a l .  Gaseous wastes w i l l  be  c o l l e c t e d ,  s t o r e d  f o r  decay, and processed f o r  
d i s p o s a l  t h r u  t h e  v e n t  s t a c k .  
mic rocur i e s  p e r  second. 

A p r e o p e r a t i o n a l  program w i l l  s tart  about  1 y r  
Samples t o  be  c o l l e c t e d  w i l l  i n c l u d e  a i r  p a r t i c u l a t e s ,  

The sampling program w i l l  be  v a r i a b l e  depending upon t i m e ,  

Radwaste Treatment:  L iqu id  wastes w i l l  be  c o l l e c t e d  and processed t o  reduce 
Low l e v e l s  w i l l  be r e l e a s e d  d i l u t e d  by t h e  condenser coo l ing  water.  

S o l i d  wastes 

A c t i v i t y  i n  gases  r e l e a s e d  t h r u  s t a c k  w i l l  be %600t 

S tack  Height - 150 m above ground ( r e i n f o r c e d  c o n c r e t e ) .  
Waste Heat System: 

Top @ 620' MSL. 

Two o r  more pumps c i r c u l a t e  water from t h e  
C i r c u l a t i n g  water system uses  a closed-loop des ign  wi th  

nechanical  d r a f t  coo l ing  towers.  
cool ing tower b a s i n  t h r u  condensers  and back t o  coo l ing  towers.  Makeup water 
;Jill be t aken  from t h e  Altamaha River .  Makeup water and o t h e r  r equ i r ed  water 
;Jill be  a maximum of 32,000 gpm, of which about 20,000 gpm w i l l  be r e tu rned  t o  
r i v e r .  No in fo rma t ion  p r e s e n t e d  on q u a n t i t y  of flow t h r u  condensers ,  o r  temp 
rise a c r o s s  condenser ,  and temp rise of water r e t u r n e d  t o  t h e  r i v e r .  

P l a n t  Operat ing Mode: Load-following, w i th  r e c i r c u l a t i o n  flow c o n t r o l .  I 



96 

UTILITY G e o r g i a  Power Co.  RCACTOR NAME Edwin I. H a t c h  N u c l e a r  

P l a n t ,  U n i t s  1 t 2 

1 SIZE OF SITE 2100 ACRES 

THERMAL 

OUTPUT, M W t  2436 

SITE GRADE ELEVATIOH 1 2 9 '  (MSL) 

TYPE OF NUCLCAR DOCKET NO. 50-321 

STEAM SYSTEM BWK 50-366 

TOPOGRAPHY OF SITE F l a t  t o  R o l l i n g  

OF SURROUNDING AREA ( 5  M I  RAD) F l a t  t o  R o l l i n g  

TOTAL PERMANENT POPULATION I N  2 MI RAD 107 ( 1 9 7 2 )  I N  5 MI RAD 840 (1972 ) 

NEAREST CITY OF 50 ,000  POPULATION S a v a n n a h ,  G e o r g i a  
DISTANCE FROM SITE 67  M I U S  POPULATION 208,000 (1970 ) 

LAND USE I N  5 MILE RADIUS Wooded-70% 

I 
CIRCULATING WATER SYSTEM TYPE OF SYSTEM C l o s e d  loop u s i n g  c o o l i n g  t o w e r s  

WATER TAKEN FROM Al tamaha  R i v e r  FOR t lakeup 

SUMMER AVG 84 F AVG 6 7  F 

RIVER FLOW 13,000 (cfs) a v g .  "QUANTITY OF MAKEUP WATER Cn32,OOO (gprn) 
WATER BODY TEMPERATUES - WINTER AVG - 50 F - 

%OTAL FLOW THROUGH CONDENSERS - 5 5 5 , 0 0 0  (gpm) TEMPERATURE RISE - F 
:';Per Unit %EAT REMOVAL CAPACITY OF CONDENSERS 5660 X l o 6  (Btu/hr) 

COOLING TOWERS T h r e e  m e c h a n i c a l - d r a f t  t o w e r s .  E v a p o r a t i v e  loss is  1 2 , 0 0 0  gpm. 

OTHER INFORMATION Blowdown r e t u r n e d  t o  r i v e r  i s  20,000 gpm. I 
I 

NUCLEAR SAFETY INFORMATION CENTER 
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Cur ta in  Worth, 
% 
Burnable Po i sons ,  

I SHOREHAM, 50-$322 (BWR) Page 1 

- 
Boron-SST 248 

P r o j e c t  Name:  Shoreham Nuclear  S t a t i o n  

ILocation: Long I s l a n d  Northshore* Vessel Vendor: Not s p e c i f i e d  
Owner: Long I s l a n d  L i g h t i n g  Company Docket NO. :  50-322 
INSS Vendor: Gene ra l  Electric Containment Cons t ruc to r :  Not s p e c i f i e d  

Reactor :  Shoreham 
I A-E: Stone and Webster 

I 

Rods 
Number o f  Part-Length 
Rods (PLR) 

I A. THERMAL-HYDRAULIC 

I2 I 

None 

Thermal Output ,  2,436 
MWt 
Electrical  Output ,  
?lWe 

- 
849 

T o t a l  Heat Output f o r  
S a f e t y  Design, MWt 
Steam Flow Rate, 

2,550 

10.47 x l o 6  
I 
1 75.5 x 106 

Rate, l b f h r  I 
Coolant P r e s s u r e ,  I 1,005 
P s i g  
Heat T r a n s f e r  
Area, f t 2  
Max Power p e r  Fue l  
Rod Uni t  Lgth,  kw/ f t  
Maximum Heat Flux. 
Btu/hr-f t 2  
Average Heat Flux,  
Btu/hr-f  t 2  
Maximum Fue l  Tempera- 
t u r e ,  "F 
Average Fuel  Rod 
Sur face  Temp OF 

MCEiFR 

T o t a l  Peaking 
Fac to r  
Avg Power Densi ty ,  
K W / R  

48,451 

18.37 

428,308 

164,734 

4,380 

558 

1 .9  

2.60 

51.2 

* 
N .  of Brookhaven 

TX-4377 
(8 -70 )  

B .  NUCLEAR 

H 2 0 / U 0 2  Volume 12.41 ~. . -  
R a t i o  
Moderator Temp Coef ,-, ,,,-5 

d . "  I" 

Cold, Ak/k/"F 
Moderator Temp Coef 
Hot, No Voids 

-39.0 10-5 

Moderator Void Coef -, s t ,  l 0 - 3  
'Jot. No Voids. AkfkfX I ._ - 
! c , L r - u r  Void Coef -1.5 x 10-3  

-1.3 10-5 

Operat ing 
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 ,  -1.2 10-5 
Hot, No Voids 
Doppler C o e f f i c i e n t ,  -1.3 10-5 
Operat ing 
I n i t i a l  Enrichment,  
% 

2.29 

16,680 Average Discharge Ex- 1 
posure,  MWDfTon 
Core Average Void 

1 -  
143.1 

Within Assembly, 
<O.  96 

<o. 99 Max Rod Out 

Con t ro l  Rod Worth, 
x I 0.029Ak cold 

TyDe and Form 
Number of Con t ro l  

I f l a t  c u r t a i n s  
127 

Compiled by: Fred A .  Heddleson 
Date: June  1969 
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Reactor:  Shoreham 

C. SAFETY-RELATED DESIGN CRITERIA 

Exclusion Di s t ance ,  M i .  0.17 Design Winds i n  mph: 
1 

Low Popu la t ion  Zone D i s t  . , M i ,  

Me t ropo l i s  D i s t ance  Popu la t ion  

5 

Earthquake V e r t i c a l  Shock, 
% of Hor i zon ta l  213 Hor izon ta l  

New Haven, Conn. 22 m i .  152,000 (60) 
Design Basis Earthquake 
Accel. ,  g 0.15 g 

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  (E'. G-1-11 

0.07 g I Operat ing Basis Earthquake I Accel . .  e 

+ 56  

+ 56 

+ 35 

D r y w e l l  Design 
Press, p s i g  
Supprn Chamb Design 
P r e s s ,  p s i g  
Calc Max I n t e r n a l  
Press. u s i n  

~~ ~~ 

0 . 5  Prim C t m t  Leak 
Rate, %/day 
Second C t m t  Design o.25 
Press,  p s i g  
Second C t m t  Le.ak 
Rate.  %/dav 

100 

Recirculat ion Pumping System & MCHFR: MCHFR margin w i l l  be  from 1 . 9  t o  1 . 0  wi th  
v a r i a b l e  c o n d i t i o n s  of r e c i r c u l a t i o n  f low,  feedwater  flow and temp. A t  320F t o  
420F feedwater  temp, r e a c t o r  can m e e t  thermal  margin requirements  (P 111-3-5 t o  -7)  

Protective system: W i l l  o v e r r i d e  o t h e r  systems t o  i n i t i a t e  r e q u i r e d  s a f e t y  a c t i o n ,  

ed s a f e t y  f e a t u r e s .  
n r e a c t o r ,  c l o s i n g  i s o l a t i o n  v a l v e s ,  and s t a r t i n g  up emergency eng inee r  

D. ENGINEERED SAFETY FEATURES 

D 1 .  CONTAINMENT (Ctmt) 

Type of Construction:Composite s t e e l - l i n e d  r e i n f o r c e d  c o n c r e t e  pressure-suppress-  
i o n  primary containment i n  t h e  form of a c o n i c a l  f rus t rum over a c y l i n d r i c a l  sec-  
t i o n ,  w i th  d rywe l l  i n  t h e  upper c o n i c a l  s e c t i o n  and t h e  suppres s ion  chamber i n  t h e  
lower c y l i n d r i c a l  s e c t i o n .  

Design Basis: Designed t o  r e l i a b l y  l i m i t  r e l e a s e  of r a d i o - a c t i v e  materials i n  t h e  
case of an a c c i d e n t  such as LOCA, t o  w i ths t and  s i te-dependent  l o a d s  such as caused 
by winds and ea r thquakes ,  and t o  do t h e s e  wi thou t  l o s s  of i n t e g r i t y  of containment 
and s t r u c t u r e  . 
Vacuum R e l i e f  Capab i l i t y :  Containment vacuum - 2 p s i g .  The vacuum c a p a b i l i t i e s  o t  

containment system w i l l  w i ths t and  vacuum e f f e c t s  of any c r e d i b l e  a c c i d e n t  
(P V-2-13). 

Pos t -Cons t ruc t ion  Tes t ing :  A t  1 .15 t i m e s  des ign  p r e s s u r e  w i t h  l e a k - r a t e  t e s t  a t  
Leakage tests w i l l  be  run  a t  o t h e r  p r e s s u r e s  f o r  l a te r  e v a l u a t i o n .  48 p s i g .  

t a i l e d  pos t -opeka t iona l  tests w i l l  be  e s t a b l i s h e d  later.  
De- 

P e n e t r a t i o n s :  Double and i n d i v i d u a l l y  t e s t a b l e  (P V-2-10). 
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Reactor:  Shoreham 
D2. EMERGENCY CORE COOLING SYSTEMS 

Core Spray Cooling System: Has 2 independent  loops each wi th  one 100% c a p a c i t y  
pump (4,725 gpm) and one spray  s p a r g e r  i n  r e a c t o r  v e s s e l  above core .  Water pumped 
from suppress ion  pool .  Pumps s t a r t  a u t o m a t i c a l l y  on low r e a c t o r  water l e v e l  o r  h i  
containment p r e s s u r e  plus low p r e s s u r e  i n  coolan t  system. One loop o p e r a t i n g  w i l l  
prevent  f u e l - c l a d  m e l t i n g  (P VI-2-10). 

Auto-Depressurizat ion System: 
p r e s s .  and low r e a c t o r  water l e v e l .  
p r e s s u r e  t o  p o i n t  where LPCI  system can o p e r a t e  t o  f l o o d  t h e  c o r e ,  e s p e c i a l l y  
where h igh-pressure  pumps cannot  keep up wi th  leakage.  

Depressur iz ing  s i g n a l s  a r e  s imultaneous h i  d rywel l  
For some l i n e  b r e a k s ,  d e p r e s s u r i z i n g  lowers 

Residual-Heat-Removal System (RHRS): Made up of 3 subsystems:  (1) LPCIS, i n  con- 
j u n c t i o n  with o t h e r  sys tems,  w i l l  cover  c o r e  a minimum of 213 h t .  (2)  Containment 
spray-cool ing systems u s i n g  h e a t  exchangers t o  c o o l  water. Heat exchangers cooled 
wi th  water from Long I s l a n d  Sound. 
designed f o r  removing decay and s e n s i b l e  h e a t  from c o r e  d u r i n g  normal shutdown. 

(3) Reactor  shutdown cool ing  system, which i s  

High-pressure Coolant - In jec t ion  System: One s team-turbine-dr iven pump (4,240 gpm 
@ 1,120 p s i a )  d e l i v e r s  water t o  feedwater  l i n e  from t h e  100,000-gal condensate  
s t o r a g e  tank.  I f  a l l  t h i s  supply is  exhausted,  t h e n  from suppress ion  pool .  Pump 
s t a r t e d  by low r e a c t o r  water l e v e l  o r  high containment p r e s s u r e .  System prevents  
c l a d  mel t ing  i n  event  of feedwater  l o s s  o r  a s m a l l  l i n e  break.  

Low-Pressure Coolant - In jec t ion  sYs A mode of Res idua l  Heat Removal System 
s t a r t e d  by co inc idence  of low-water l e v e l  i n  r e a c t o r  o r  h igh  p r e s s  i n  drywel l  wi th  
low p r e s s  i n  n u c l e a r  system. 
suppress ion  p o o l  (7700 gpm (3 20 p s i d  f o r  each pump). 

A t  least  3 of 4 pumps used tak ing  water from 

E. OTHER SAFETY-RELATED FEATURES 

Standby Coolant System: 
f looding .  
cont inuous f low (P VI-2-41). 

Condensate s t o r a g e  tank  provides  water f o r  containment 
The s tandby c o o l a n t  supply connect ion t o  RHRS provides  t h e  c a p a b i l i t y  of 

Main-Steam-Line Flow R e s t r i c t o r s :  Ventur i  i n  each main l i n e  between r e a c t o r  and 
f i r s t  i s o l a t i o n  valve. W i l l  l i m i t  s t e a m  flow i n  severed  l i n e  t o  <200% of r a t e d  
flow. 

~~ 

Control-Rod Veloc i ty  L i m i t e r s :  Large c l e a r a n c e  p i s t o n  on bottom of each c o n t r o l  
I r o d .  H a s  st ream-l ined p r o f i l e  i n  scram d i r e c t i o n  b u t  l i m i t s  f r e e - f a l l  v e l o c i t y  t o  
<5 f t l s e c .  

Control-Rod-Drive-Housing Supports:  H o r i z o n t a l  beams below r e a c t o r  v e s s e l  ar- 
ranged t o  c a t c h  ti s t o p  CRD housing i f  one should  break  l o o s e  from r e a c t o r  v e s s e l  h 
f a l l .  About 2-in. t r a v e l  i s  max. i n  h o t  c o n d i t i o n .  The 2-in. f a l l  would cause no 
damage. 

pumps through a r i n g  s p a r g e r  i n  t h e  bottom of t h e  c o r e  shroud;  manually opera ted  
from c o n t r o l  room. 

Standby Liquid-Control  System: Sodium p e n t a b o r a t e  i s  i n j e c t e d  by 2 h i  gh-pressure 

W i l l  s h u t  down r e a c t o r  wi th  cont ro l - rod  system inoperable .  
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Reactor :  Shoreham I 
’ Containment Atmospheric C o n t r o l  Syst,em: None (P V-2-10). 

Reactor  Core I s o l a t i o n  Cooling System (RCICS): Removes decay h e a t  from core  m d  
provides  makeup water t o  r e a c t o r .  I f  main h e a t  s i n k  (main condenser)  is  l o s t  be- 
cause  of f a i l u r e  o r  c l o s i n g  of s team-l ine i s o l a t i o n  v a l v e s ,  RCIC causes  re l ief  
v a l v e s  t o  v e n t  steam from system t o  s u p p r e s s i o n  pool .  I f  water l e v e l  drops  i n  
co re ,  R C I C  turbine-pump starts and pumps water i n t o  r e a c t o r  from condensate  s t o r a g  
tank  o r  RHRS h e a t  exchanger condensate .  

Reac tor  Vessel F a i l u r e :  Vessel and s u p p o r t s  designed t o  w i t h s t a n d  i o r c e s  
Missile & Reactor  Forces  - c r e a t e d  by f u l l  blowdown of any nozz le  wi th  r e a c t o r  

a t  d e s i g n  p r e s s u r e  concurren t  w i t h  ear thquake  l o a d s  

Core Cooling C a p a b i l i t y  - 

Containment F l o o d a b i l i t y  - Not mentioned. 

Reactor  i n t e r n a l s  are designed f o r  p r e s s u r e s  and 
stresses induced by LOCA o r  steam l i n e  break  

Reactor-Coolant Leak-Detection Systems: There are 5 d e t e c t i o n  means: 
1) leakage  t o  equip  d r a i n  tank ,  2)  f l o o r  cha in  sump, 3) drywel l  a i r  temp r i se ,  
4 )  temp rise i n  c losed  cool ing  w a t e r  system, 5) p r e s s u r e  r ise i n  drywel l .  

Fa i led-Fuel  Detec t ion  Systems: Not mentioned. 

Emergency Power: Three i s o l a t e d  2,850-kw d i e s e l  g e n e r a t o r s  supply a-c power. 
Any.2 can c a r r y  a l l  emergency l o a d s .  F u e l - o i l  supply f o r  7 days f u l l - l o a d  opera- 
t i o n .  U n i t s  s tart  a u t o m a t i c a l l y  on s i g n a l  of low r e a c t o r  water,  o r  h igh  drywel l  
p r e s s u r e ,  o r  on l o s s  of bus v o l t a g e .  

Rod-Block Monitor: Opera tes  i n  c o n j u n c t i o n  w i t h  s t a t i o n  computer and Rod-Worth- 
Minimizer t o  b l o c k  rod withdrawal  t h a t  could  cause  f u e l  damage. Latching r e l a y s  
l i m i t  rod  movements. 

Rod Worth Minimizer: S t a t i o n  computer moni tors  cont ro l - rod  movements us ing  i n t e r  
locks  t o  p r e v e n t  p a t t e r n s  i n  disagreement  w i t h  planned sequences;  so ,  rod  worths  
are l i m i t e d  t o  low v a l u e s .  Component f a i l u r e  and/or  o p e r a t o r  e r r o r  cannot  c a u s e  
f u e l  en tha lpy  t o  exceed 280 cal lgm because of rod-worth-minimizer. 
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Page 5,  BWR 
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Reactor :  Shoreham 

F. MISCELLANEOUS 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: ? i e t eo ro log ica l  f a c i l i t y  has  
leen  i n s t a l l e d  on 1 3 5 - f t - t a l l  tower. No seismographs mentioned. 

P l a n t  Opera t ing  Mode: Load fo l lowing ,  w i th  r e c i r c u l a t i o n  f low c o n t r o l .  

S i t e  Fea tu res :  Area is  h i l l y ,  va ry ing  from beach leve l  on Long Lsland Sound t o  ai 
Located 01 e l e v a t i o n  of 200 f t  about  2 m i  from t h e  s i t e .  

Long I s l a n d  Sound back about  1000 f t  from s h o r e  l i n e .  
d i t h  s i t e  grade  of 20’ .  
from p l a n t  becoming h i l l y .  
but  f u r t h e r  back ,  i t  i s  undeveloped except  f o r  BEL. 

S t a t i o n  grade  i s  +40 f t .  
S i t e  c o n s i s t s  of 450 a c r e s  

The area i s  f l a t  t o  r o l l i n g  w i t h  a r e a s  2 m i l e s  o r  more 
Along t h e  ocean,  l and  i s  r e s i d e n t i a l  and r e c r e a t i o n a l ,  

Turb ine  O r i e n t a t i o n :  E jec t ed  b l ades  could  s t r i k e  containment  s h e l l .  

Emergency Plans :  De ta i l ed  procedures  w i l l  be  prepared  t o  cope wi th  emergency 
s i t u a t i o n s .  R e s p o n s i b i l i t i e s  w i l l  be  a s s igned  and p r a c t i c e  d r i l l s  h e l d .  Outs ide  
he lp  ( p o l i c e  and f i r e )  w i l l  b e  c a l l e d  i f  needed. 
b l e  f o r  emergency procedures .  

The S t a t i o n  Manager is  respons i -  

Environmental  Moni tor ing  P lans :  Meteoro logica l  s t u d i e s  s t a r t e d  i n  1967 t o  defins 
l o c a l  p e c u l i a r i t i e s  and t o  d e f i n e  d i s p e r s i o n  c o n d i t i o n s .  These r eco rds  w i l l  b e  re 
l a t e d  t o  t h e  long-term r e c o r d s  of BNL. 
and o f f s h o r e  waters has  been s t a r t e d .  These,  t o o ,  w i l l  re la te  t o  e x t e n s i v e  s t u d i e  
of BNL. 

An ecology program invo lv ing  t h e  wet lands  

Radwas t e  Treatment:  Of f-gas holdup t ank  p rov ides  10-hr holdup a t  a tmospher ic  
p r e s s u r e ,  p rov id ing  decay f a c t o r  of between 2 and 16 .  A t  p r e s s u r e ,  3 days holdup 
provided f o r  decay f a c t o r  of 30 ( r e f .  t o  30-min decay) .  Favorable  d i s p e r s i o n  
cond i t ions  w i l l  be  used f o r  gas  release from s t a c k .  Release rates as h igh  a s  0.5  
c u r i e s / s e c  w i l l  cause  no dose  rate at  s i t e  boundary exceeding 10cf r20 .  
waste w i l l  b e  f i l t e r e d ,  demine ra l i zed ,  and evapora ted  as r equ i r ed .  Waste-liquid 
w i l l  b e  mixed w i t h  c i r c u l a t i n g  water b e f o r e  d i s c h a r g e  t o  Long I s l a n d  Sound. S o l i d  

Liquid  

wa tes w ’ l l  e drummed and h e l d  f o r  decay b e f o r e  o f f - s i t e  d i s p o s a l .  
- 200 f t  above ground ( roof - top  v e n t ) .  

Waste Heat System: Cooling w a t e r  i s  t aken  from Long I s l a n d  Sound, pumped 
through t h e  condenser and r e t u r n e d  t o  t h e  Sound. Flow i s  600,000 gpm wi th  19 .5  F 
temp rise.  Maxjmum i n l e t  t empera tures  du r ing  t h e  summer w i l l  be  i n  t h e  mid 70. 
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G. CIRCULATING WATER SYSTEM 
& SITE FEATURES 

REACTOR NAHE Shoreham i l u c l e a r  Power 

S t a t  i o n  

ACRES S I T E  GRADE ELEVATION 20'  (MSL) S I Z E  OF SITE 450 I 

THERMAL 

OUTPUT, M W t  2436 

TOPOGRAPHY OF SITE 

OF SURROUNDING AREA ( 5  M I  RAD) Ro l l ing  t o  H i l l y  

TOTAL PERMANENT POPULATION I N  2 M I  RAD 3300 (1381) ) I N  5 M I  RAD 12,331) (1j83 ) 

NEAREST CITY OF 50,000 POPULATION ilew tlaven, Conn. 

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

DISTANCE FROM SITE 22  MILES POPULATION 152,000 (1960 

LAND USE I N  5 MILE RADIUS 

Undeveloped o the rwise  e x c e p t  f o r  drookhaven N a t i o n a l  Labora tory  

CIRCULATING WATER SYSTEM TYPE OF SYSTEM Once througn 

R e s i d e n t i a l  and R e c r e a t i o n a l  a long  t n e  ocean ,  >ut 

WATER TAKEN FROM Long I s l a n d  Sound FOR Condenser Cooling 

SUMMER AVG 74  F AVG 5'4 F 

RIVER FLOW ;iA (cfs) avg.  "QUANTITY OF MAKEUP WATER - (gpm) 
- - WATER BODY TEMPERATURES' - WINTER AVG 36 F - 

TEMPERATURE RISE 19 * 5 F - qOTAL FLOW THROUGH CONDENSERS 6 0 0 , 3 0 3  (gpm) 

%AT REMOVAL CAPACITY OF CONDENSERS ( B t u / h r )  *Pe r  U n i t  - 
COOLING TOWERS :'one 

TYPE OF NUCLEAR DOCKET NO. 50-322 

STEAM SYSTEM BjjR 

I OTHER INFORMATION 

I 

. 

NUCLEAR SAFETY INF'ORMATION CENTER 
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DIABLO CANYON, .50-323 (PWR) Page 1 

P r o j e c t  Name: "Diablo Canyon Nuclear 1&2 Reactor :  Diablo  Canyon 

Locat ion:  S a n  Luis  Obispo CO."" Vessel  Vendor: Combustion Engineer ing 
Owner: P a c i f i c  Gas & E l e c t r i c  
NSS Vendor: Westinghouse Containment Cons t ruc tor :  Not s p e c i f i e d  

A-E: PG&E 

Docket No. : 50-323 ( a l s o  50-275) 

""150 mi NW of Los Angeles 

Compiled BY: Fred Heddleson 
February 1971 
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Exclusion Dis tance ,  M i .  0 .50 

Low PoDulat ion Zone D i s t . .  M i .  6 
psf Design Winds i n  mph: 

A t  0 - 50 f t  e l e v -  70.7 20 
~~ 

Metropol i s  Dis tance  Popula t ion  

San ta  Barbara 100 m i  69,500 (69)  
Design Basis Earthquake 
Accel. , g 0.20" 

Opera t ing  Bas is  Earthquake 
Accel., G 0.15 

I AP = - p s i /  - s e c  66 

86.5 30 

150 - 400 f t  100.0 4 1  

5o - 150 f t  

Tornado - Not g iven  

I n t e r p r e t a t i o n  of va lue  d i f f i c u l t .  These 
shown are ' b e s t  guess '  D.  ENGINEERED SAFETY FEATURES 

~~~ ~ 

41 Calcula ted  Max 
47 I n t e r n a l  Press,  p s i g  

Design Press, 
Ps ig  

Design Press ,  %/day 0 . 1  
*Max Leak Rate a t  

Type of Cons t ruc t ion :  
roof  suppor ted  on base s l a b  of r e i n f o r c e d  conc re t e .  Concrete  s i d e  w a l l s  a r e  
3'-6" t h i c k  and dome i s  2l-6" t h i c k .  S t e e l  l i n e r  i s  318 and 1 / 4  inch  t h i c k .  

S t e e l - l i n e d  r e i n f o r c e d  conc re t e  c y l i n d e r  w i th  hemisphe r i ca l  

' Design Basis: Designed f o r  two major l oad ing  cond i t ions :  1) F a i l u r e  of coolan t  
system c r e a t i n g  h igh  p r e s s u r e  and e l e v a t e d  tempera ture  i n  containment ,  2) F a i l u r e  
of  coo lan t  system co inc iden t  w i t h  ear thquake  o r  t o rnado  winds;  so  t h a t  d l  r ad io -  
a c t i v i t y  r e l e a s e d  from c o r e  after LOCA can be  conta ined .  

-Vacuum Re l i e f  Capab i l i t y :  Designed f o r  3.5 p s i g  vacuum. 

Pos t -Cons t ruc t ion  Tes t ing :  P res su re  t e s t e d  a t  54 p s i g .  
performed a t  47 p s i g .  

Leakage ra te  tes ts  w i l l  b 

Pene t r a t ions :  A l l  p e n e t r a t i o n s ,  i nc lud ing  access  openings ,  and vent  duc t s  axe 
provided  wi th  t e s t a b l e  double  containment .  

I D 1 .  CONTAINMENT 

~ 

Weld Channels: L ine r  welds  are covered wi th  s teel  channels  f o r  l e a k  t e s t i n g .  

. 

. 
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Reactor :  Diablo Canyon 
D2 .  CONTAINMENT SAFETY FEATURES 

Containment Spray system: 
t ank  t o  each supply  2600 gpm @ 300 p s i g  of bo ra t ed  water wi th  NaOH a d d i t i v e  for 
i od ine  removal. Water i s  sprayed i n t o  t h e  containment atmospere f o r  temp and 
p res su re  c o n t r o l  af ter  a LOCA. 

TWO 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 torage 

Containment Cooling: 
dur ing  o p e r a t i o n .  
ope ra t ion .  
f i l t r a t i o n  u n i t .  
Btu/hr  . 
Containment I s o l a t i o n  System: Two b a r r i e r s  are provided  by i s o l a t i o n  va lve  t o  

leakage  of r a d i o a c t i v i t y  from t h e  containment .  
mat ic  s a f e t y  i n j e c t i o n  a c t u a t i o n ,  and when containment sp ray  i s  ac tua ted .  

F ive  fan-cooler  u n i t s  o p e r a t e  t o  main ta in  temp below 120F 
Incoming air  passes  through a roughing f i l t e r  du r ing  normal 

I n  c a s e  of a c c i d e n t ,  dampers s h i f t  t o  d i r e c t i n g  a i r  through an extra 
A t  normal o p e r a t i n g  c o n d i t i o n s ,  each u n i t  can remove 3.14 x lo6 

I s o l a t i o n  va lves  c l o s e  wi th  auto- 

Containment A i r  F i l t r a t i o n :  A i r  can b e  passed  through roughing f i l t e r  ar.d HEPA, 
p l u s  a mois ture  e l i m i n a t o r  coupled wi th  a i r  c o o l e r s .  
remove 50,000 c f s  through f i l t e r s .  

The purge a i r  system can 

P e n e t r a t i o n  Room: F ig .  1-5 shows a p e n e t r a t i o n  area around containment a t  
ground e l e v a t i o n  of 85 f t .  

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

Hydrogen Recombiner: 
t h a t  "hydrogen i s  assumed t o  burn as it i s  produced." 

page 12-94 of  S a f e t y  Evalua t ion  of l a r g e  p ipe  brake  states 

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

Accumulator Tanks: Four accumulators ,  each hold ing  6400 g a l l o n s  of  bo ra t ed  
water dump t h e i r  con ten t s  i n t o  each of t h e  4 co ld  l e g s  when r e a c t o r  p r e s s u r e  
drops t o  650 p s i g .  Tanks are p res su red  wi th  n i t r o g e n .  Act ion i s  pass ive ,  check 
va lve  opening at t h e  650 l e v e l .  

High-head Sa fe ty  I n j e c t i o n :  Two c e n t r i f u g a l  charg ing  pumps d r iven  by e l e c t r i c  
motors can each supply  150 gpm @ 2800 p s i g  of b o r a t e d  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  t a n k ,  f i x t  sweeping concen t r a t ed  b o r i c  a c i d  from t h e  b o r i c  a c i d  
t ank  and t h e n  pumping bo ra t ed  from t h e  r e f u e l i n g  water s t o r a g e  t ank .  

Low-head Sa fe ty  I n j e c t i o n :  S a f e t y  i n j e c t i o n  pumps ( i n t e r m e d i a t e  range o f  1700 
p s i g  down t o  1520 p s i g )  supply 400 gpm @ 1700 p s i g .  
Res idua l  Heat Removal Pumps and supply  3000 g p m  a t  600 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  t a n k  on ly  when r e a c t o r  p r e s s u r e  has  dropped t o  170 p s i g .  

Low head pumps are t h e  
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Page 4 .  PWR 

Reactor:  Diablo Canyon 
E. OTHER SAFETY-RELATED FEATURES 

Reac tor  Vessel F a i l u r e :  No r e f e r e n c e  found. 
M i s s i l e  & Reactor Forces - 

Core Cooling Capab i l i t y  - I 
Containment F l o o d a b i l i t y  - I 

Reactor-Coolant Leak-Detection Systems : 
meters w i l l  i n d i c a t e  a change i n  containment,  and equipment provided  i s  capable  
of moni tor ing  t h e s e  changes. 
air p a r t i c u l a t e  a c t i v i t y ,  r ad iogas  a c t i v i t y  and i n  a d d i t i o n ,  i n  t h e  case  of gross  
l eakage ,  t h e  l i q u i d  inven to ry  i n  t h e  p rocess  systems and containment sumps. 

Any i n c r e a s e  i n  observed normal para- 

The des ign  o b j e c t i v e  i s  d e t e c t i o n  of d e v i a t i o n s  i n  

Failed-Fuel-Detection Systems: No r e f e r e n c e  found. 

Emergency Power: There a r e  two d ie se l -gene ra to r  s e t s  f o r  each u n i t  w i t h b n e  e & - €  
gene ra to r  s e t  shared  by bo th  units. 
c y c l e ,  2500 kw, 0.8 p f .  
from each o t h e r ,  and from o t h e r  equipment. 

Generators a r e  r a t e d  4.16 kv, 3 phase ,  60 
I n d i v i d u a l  d i e s e l  g e n e r a t o r s  are p h y s i c a l l y  i s o l a t e d  

Con t ro l  of Axia l  Xenon O s c i l l a t i o n s :  
Burnable Shims - Boric  a c i d  s o l u t i o n  i n  t h e  coo lan t .  

Part-Length Cont ro l  Rods - 160 i n  c o r e ,  not  moving f o r  power c o n t r o l  bu t  
c o n t r i b u t i n g  t o  shutdown margin. 

In-Core Ins t rumen ta t ion  - 

Unborated Water Control :  When b o r i c  a c i d  concen t r a t ion  i s  be ing  reduced ,  t h e  
r a t e  of change of Keff a t t a i n a b l e  i s  so low t h a t  t h e r e  i s  ample t i m e  f o r  cor- 
r e c t i v e  a c t i o n  b e f o r e  c r i t i c a l i t y  is reached. I f  p l a i n  deminera l ized  wa te r  
should  be  i n j e c t e d  by b o r i c  a c i d  pumps, r e a c t i v i t y  changes i s  w e l l  w i t h i n  t h e  
r e a c t i v i t y  c o n t r o l  range provided  by c o n t r o l  rod  c l u s t e r  motion. Therefore  
P r o t e c t i v e  System p rov ides  adequate p r o t e c t i o n .  

Long-Term Cooling - I n t e r n a l  o r  Ex te rna l  Systems: 
provided  u s i n g  t h e  Res idua l  Heat Removal System pumps and hea t  exchangers.  
Water would be  pumped from t h e  sump, through h e a t  exchangers t o  t h e  r e a c t o r  
coolant  system. 

Long-tem cooling could be 

Heat exchangers are cooled  by t h e  s e r v i c e  water  system us ing  

. 

. 
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S i t e  Fea tures :  
Los Angeles.  
i s  85 f t .  MSL. Area surrounding t h e  s i t e  i s  h i l l y  and mountainous and very  
s p a r s e l y  popu la t ed .  
r a d i u s .  Land i s  undeveloped. 

Located on 750 a c r e s  a long t h e  P a c i f i c  Ocean about 150 miles  NW 01 
S i t e  grad(  Land rises s t e e p l y  from t h e  ocean w i t h  s i t e  being h i l l y .  

Only 14 l i v e  i n  a 5 m i l e  r a d i u s  and 4500 i n  a 10 mile  

Turbine O r i e n t a t i o n :  C e n t e r l i n e s  about 170 f t  a p a r t  - e j e c t e d  t u r b i n e  b l a d e s  
~ could s t r i k e  containment s t r u c t u r e .  

. . 

Plans :  F ive  d i e se l -gene ra to r  s e t s ,  2 f o r  each u n i t ,  and one sha red  1 z?a::able. 

Page 5 ,  PWR 

Reactor :  Diablo Canyon 
F. MISCELLANEOUS 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: 
i n s t a l l e d  a t  s i t e  f o r  me teo ro log ica l  data. 
1967. 
has  a s t r o n g  motion acce le romete r .  

Data c o l l e c t i o n  system has been 
Data has  been c o l l e c t e d  s i n c e  m i d -  

The 250' high tower i s  mounted on t o p  of a h i l l  at 914' l e v e l .  Unit  1 

' Environmental Monitoring P lans :  Program w i l l  be s t a r t e d  about 2 y e a r s  b e f o r e  
beginning of o p e r a t i o n  t o  l e a r n  about n a t u r a l l y  o c c u r r i n g  r a d i o a c t i v i t y  t o  
f u r n i s h  a base f o r  p o s t - o p e r a t i o n a l  t e s t i n g .  Samples w i l l  be  t a k e n  o f  air ,  
mi lk ,  v e g e t a b l e s ,  s e a  w a t e r ,  k e l p ,  s e a  food p roduc t s  and bottom sediment.  
Sampling program at  Humbolt Bay w i l l  b e  used f o r  f u r t h e r  guidance.  

Radwaste Treatment:  Liquid wastes  a r e  c o l l e c t e d  and processed by f i l t r a t i o n  o r  
e v a p o r i z a t i o n .  The evapora to r  condensate  may be r eused  as r e a c t o r  p l a n t  makeup 
water  o r  d i scha rged  t o  t h e  ocean v i a  t h e  condenser d i s c h a r g e  i n  accordance w i t h  
10CFR20 l i m i t s .  The evapora to r  r e s i d u e s  a r e  s t o r e d ,  packaged and shipped from 
t h e  s i t e  f o r  d i s p o s a l .  Gaseous wastes are c o l l e c t e d  and s t o r e d  u n t i l  r a d i o a c t i v i .  
l e v e l  i s  low enough f o r  d i scha rge  i n  accordance w i t h  10CFR20 l i m i t s .  S o l i d  waste:  
are packed i n  55 g a l .  drums and shipped o f f - s i t e  f o r  d i s p o s a l .  

Stack Height - No r e f e r e n c e  found. 

Waste Beat System: Once-thru coo l ing  t a k i n g  water  from t h e  P a c i f i c  Ocean and 
r e t u r n i n g  it t o  t h e  ocean. A t o t a l  of 867,000 p e r  u n i t  i s  r e q u i r e d ,  a l l  b u t  
4000 o f  t h i s  be ing  used t o  cool  t h e  condenser .  Heat r i s e  i n  condenser i s  18F. 
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G. CIRCULATING WATER SYSTEM 
& S I T E  FEATURES 

P a g e  
I I 

&ACTOR NAME Diablo Canyon 2uclear 

U n i t s  1 L 2 

THERMAL 

OUTPUT, M W t  32511 

MAX PROB FLOOD UVLL 18' (MSL) I 

TYPE OF NUCLEAR DOCKET NO. 50-275 

STEAM SYSTEM pwIi 50-323 

I SIZE OF SITE 7 5 0  ACRES SITE GRADE ELEVATION 5 5 '  (MSL) 

TOPOGRAPHY OF SITE i l i l l y  

OF SURROUNDING A K A  ( 5  M I  RAD) Hilly t o  ' !oun ta inous  
I n  10 ' l i  b 4 4 3  (;970) 

TOTAL PERMANENT POPULATION I N  2 MI RAD 1' (1370)  I N  5 MI RAD 111 (1Y70) 

NEAREST CITY OF 50,000 POPULATION :anta LiarDara, Cal i f .  

DISTANCE FROM SITE 100 M I U S  POPULATION 6')  ,5009 (1969) 

I LAND USE I N  5 MILE RADIUS U n d e v e l o p e d ,  blooded 

I 
~ 

CIRCULATING bl A TE R SYSTEM TYPE OF SYSTEM Unce through 

WATER TAKEN FROM P a c i f i c  Ocean FOR C o n d e n s e r  C o o l i n g  

WATER BODY TEMPERATURES - WINTER AVG 5 2  F SUMMER AVG b 2  F AVG - F - - - 
RIVER FLOW ;;A (cfs) avg. "QUANTITY OF MAKEUP WATER - (gpm) 

TEMPERATURE RISE 18 F - ;?OTAL FLOW THROUGH CONDENSERS 863,(JOo (gpm) 
::HEAT REMOVAL CAPACITY OF CONDENSERS (Btu/hr)  ::Per U n i t  - 

COOLING TOWERS 3 c  -le 

OTHER INFORMATION 

NUCLEAR SAFETY INFORMATION CENTER 
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B. NUCLEAR 
H20/U02 Volume 
R a t i o  
Moderator Temp Coef -5 .0 1 0 - 5  
Cold, Ak/k/'F 
Moderator Temp Coef -39.0 10-5 
Hot, NO Voids -17 
Moderator Void Coef 
Hot, No Voids,  Aklkl% 

4 

2.41 

-1.0 x 10-3 

Moderator Void Coef -1.5 x 10-3 

BRUNSWICK, 50-324 & 50-325 (BWR) Page 1 

Opera t ing  I 
Doppler C o e f f i c i e n t ,  -1.3 10-5 
Cold 

' r o j e c t  Name: Brunswick Steam E l e c t r i c  

.ocat ion:  Brunswick Co., N . C .  Vessel Vendor: Combustion Engineer ing 
Iwner : C a r o l i n a  Power and Light  Docket No.: 50-324, 50-325 
?SS Vendor:Generdl E l e c t r i c  Containment Cons t ruc tor :  Brown & Root 

Reactor :  Brunswick 
P l a n t  1&2 A-E: Uni ted Engineers  & Const ruc tors  

Doppler C o e f f i c i e n t ,  
Hot, No Voids 
Doppler C o e f f i c i e n t ,  

4. THERMAL-HYDRAULIC 

-1.2 10-5 

-1.3 1 0 - 5  

2436 

847 

: h e m a l  Output , 
IWt 
S l e c t r i c a l  Output , 
4We 

- 

Opera t ing  
I n i t i a l  Enrichment,  
% 

Lb I h r  

2.25 

75.5 x 106 r o t a l  Core Flow 
iate,  lb/h;  
Zoolant P r e s s u r e ,  100s 

Average Discharge Ex- 
posure,  MWD/Ton 
Core Average Void 

-. _. 
Psi53 
aeat T r a n s f e r  
\rea. f t 2  48,451 

~ ~ , O O O  

4 1 . 1  

- 
$lax Power p e r  Fuel  3 Q  c 

k e f f ,  Max Rod Out 

Cont ro l  Rod Worth, 

I U . )  
Rod Uni t  Lgth,  kw/f t  
Yaximum Heat Flux,  
Btu/hr-f t2  

428,308 

0.99 

--- 

~. ~- 

Average H F a t  Flux,  I 1 6  l...rLn 

% 
C u r t a i n  Worth, 

- - . , ,  . -  Btu/hr-f tL 
qaximum Fuel  Tempera- 
t u r e -  OF 4380 

--- 

5 58 Average Fuel  Rod 
Surface  Temp OF 

MCHFR 

T o t a l  Peaking 
Fac tor  
Avg Power Densi ty ,  51.2 
Kw/P. 

Within Assembly, % 
keff  , A l l  Rods I n  

- 

0.95 

/o 1 
Burnable  Poisons ,  I F l a t  s h e e t s ,  SST 
Type and Form 248 I Natural Boron 
Number of Cont ro l  - -- 

13 Rods ( c r u c i f o r m )  
Number of  Part-Length 
Rods (PLR) 

--- 

Compiled by: Fred  Heddleson and 
Date: Carlos B e l l  

TX-4377 
(8-70)  



110 

Exclusion Dis tance ,  M i .  q . 5 7  

Low Popula t ion  Zone D i s t . ,  M i .  

Metropol is  Dis tance  Popula t ion  
Wilmington, N.C.  20 m i .  53,500 ( ' 6 9 )  

0.16 Design Bas is  Earthquake 
Accel . ,  g 

Operat ing Bas is  Earthquake 
Accel . ,  p 0.0' 

Earthquake V e r t i c a l  Shock, 
% of Hor i zon ta l  

- 
2.0 

66 

Design Winds i n  mnh:  

130 

50 - 150 f t  150 

At 0 - 50 f t  

150 - 400 f t  180 

AP = 3 p s i /  3 s e c  

Is i n t e n t  of 70 design c r i t e r i a  
Sa t i s  f i e d ?  Yes 

Tornado 300 mph t a n g .  + 60 t r a n s .  

R e c i r c u l a t i o n  Pumping System 6 MCHFR: Ueslgned such t h a t  MCHFR w i l l  always exceed 
1 . 0  even f o r  any f a i l u r e .  

Type of Cons t ruc t ion :  
v e s s e l  c o n s i s t i n g  of a series of r i g h t  c y l i n d e r s  and t r u n c a t e d  cones forming a 
shape s i m i l a r  t o  t h e  i n v e r t e d  l i g h t  bu lb .  
be  a s t e e l - l i n e d  r e i n f o r c e d  conc re t e  t o r u s .  

Design Bas is :  
s i t e  environment such as ear thquake ,  wind l o a d s ,  e t c .  Designed t o  l i m i t  o f f - s i t e  

, exposure  doses i n  c a s e  of LOCA so t h a t  doses  w i l l  be  less t han  l i m i t s  of l O C F F U O 0 .  

Drywel l  w i l l  be s t e e l - l i n e d  r e i n f o r c e d  conc re t e  p r e s s u r e  

The p r e s s u r e  suppres s ion  chamber w i l l  

Designed f o r  dead l o a d s ,  l i v e  l o a d s ,  and l o a d s  a s s o c i a t e d  wi th  

P r o t e c t i v e  System: Designed t o  prevent  f u e l  damage on any t y p e  o f  s i n g l e  m a l -  
f unc t ion  or e r r o r .  I 
D. ENGINEERED SAFETY FEATURES 

D 1 .  CONTAINMENT (Ctmt) 

Drywell Design Changed from 
Press, p s i g  162 t o  53 
Supprn Chamb Design 

0.5 
P r i m  C t m t  Leak 
Rate ,  %/day 
Second C t m t  Design 

P r e s s ,  p s i g  53 I Press,  Dsig 0.25 
Calc Max I n t e r n a l  I Second C t m t  Le.ak 
Press .  D s i E  46 I Rate. %/day 100 

VacUum Re l i e f  Capab i l i t y :  Design vacuum i s  2 p s i g .  

Pos t -Cons t ruc t ion  Tes t ing :  P rov i s ions  shall b e made for p r e o p e r a t i o n a l  p r e s s u r e  
and l e a k  rate t e s t i n g  of t h e  primary containment system and f o r  l e a k  t e s t i n g  a t  
p e r i o d i c  i n t e r v a l s  after t h e  p l a n t  has  commenced ope ra t ion .  
be  made for l e a k  t e s t i n g  s e l e c t e d  p e n e t r a t i o n s .  

P e n e t r a t i o n s :  Some are double  s e a l e d ,  some s i n g l e .  E A R  states t h a t  a l l  are 
t e s t a b l e .  

P rov i s ion  shal l  a lso  

. 
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Page 3 ,  BWR 

Reactor :  Erunswick 
D2. EMERGENCY CORE COOLING SYSTEMS 

Core Spray Cooling System: Designed t o  c i r c u l a t e  w a t e r  from p r e s s u r e  suppress ion  
Water w i l l  be  d i s t r i b u t e d  d i r e c t l y  t o  t h e  r e a c t o r  core  by pool  t o  r e a c t o r  v e s s e l .  

sp ray  headers  mounted i n s i d e  and above t h e  r e a c t o r  c o r e  t o  coo l  t h e  r e a c t o r  Lzfe i n  
t h e  event  of  LOCA. Two 100% c a p a c i t y  pumps can each supply 4625 gpm @ 145 p s i d .  

Auto-Depressurizat ion System: Relief va lves  open on s imultaneous s i g n a l s  o f  h igh  
d rywe l l  p r e s s u r e ,  low HPCIS f low and loss of r e a c t o r  water l e v e l  t o  dep res su r i ze  
t h e  system, t h u s  dropping t h e  p r e s s u r e  s o  low-pressure coolan t  i n j e c t i o n  system 
w i l l  b e  a b l e  t o  cool  r e a c t o r  co re .  

1) Low P r e s s u r e  Coolant I n j e c t i o n  ( d e s c r i b e d  below) 
2 )  Containment Sprays System which w i l l  l i m i t  d rywel l  p r e s s u r e  by spray  coo l ing  

.- - -  
Residual-Heat-Removal System (RHRS): Cons i s t s  o f  t h e s e  t h r e e  subsystems: 

after LOCA, and a l so  by c i r c u l a t i n g  water through hea t  exchangers w i l l  l j - ? i t  
suppres s ion  pool  temp t o  170F. 

r e a c t o r  c o r e  du r ing  normal shutdown. 
3) Reactor  Shutdown Cooling System t o  remove decay hea t  and s e n s i b l e  hea t  from 

High-pressure Coolant - In jec t ion  System: One s team-turbine-dr iven consbLLit-flow 
pump assembly s u p p l i e s  b o r a t e d  water from t h e  condensate  s t o r a g e  t a n k  through t h e  
r e a c t o r  feedwater  system from condensate  s t o r a g e  t a n k  or suppress ion  pool .  Clad 
me l t ing  prevented  f o r  b reaks  < 0.5 f t2.  Pump s u p p l i e s  4220 gpm @ 1120 p s i d  and 
ope ra t e s  a t  p r e s s u r e s  from 1120 down t o  150 p s i d .  

ba r -P res su re  Coo lan t - In j ec t ion  System: Four 113 c a p a c i t y  pumps can each supply  
7700 gpm 6' 20 p s i d  t o  f l o o d  c o r e  and prevent  f u e l  me l t ing .  System s tar ts  on low 
water l e v e l  i n  r e a c t o r  o r  h igh  p r e s s u r e  i n  drywel l  w i th  low p r e s s u r e  i n  coo lan t  
system. When c i r c u l a t i n g  through RHRS h e a t  exchangers ,  t h i s  LPCIS i s  a mode o f  
RHRS . 

~~ 

E.  OTHER SAFETY-RELATED FEATURES 

Standby Coolant System: In t e rconnec t ions  between d i scha rge  o f  RHRS-service 
water  pumps and d i scha rge  RHRS pumps provide  an i n f i n i t e  supply o f  water  f o r  
coo l ing  r e a c t o r .  

Main-Steam-Line Flow R e s t r i c t o r s :  Ventur i  i n  each main steam l i n e  between 
r e a c t o r  v e s s e l  and f i r s t  i s o l a t i o n  va lve  l i m i t s  steam flow i n  a broken l i n e  t o  
<200% of i t s  rated f low.  

Control-Rod Veloc i ty  L i m i t e r s :  Large c l e a r a n c e  p i s t o n  on bottom of each c o n t r o l  
rod assembly l i m i t s  f r e e  f a l l  v e l o c i t y  t o  < 5  f p s  b u t  does not  l i m i t  scram v e l o c i t y .  

Control-Rod-Drive-Housing Supports :  Hor i zon ta l  beams below r e a c t o r  v e s s e l  w i th  
X t t G h e d  rods  and suppor t  b a r s  l i m i t  downward t r a v e l s  o f  a broken loose  housing t o  
3 inches .  

Standby Liquid-Control  System: Sodium-pentaborate i n j e c t e d  tnrough a r i n g  spargei  
3y two pumps can i n j e c t  enough poison i n  100 minutes  t o  shu t  down r e a c t o r  w i th  no 
rods i n s e r t e d .  
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Emergency Power: Four buses and 4 d i e s e l  g e n e r a t o r s  (2750 kw) c o n s t i t u t e  a 
standby power system common t o  both  u n i t s .  I f  o f f - s i t e  power i s  l o s t ,  t h e  f o u r  
buses  w i t h  t h e i r  a s s o c i a t e d  d i e s e l s  w i l l  o p e r a t e  as fou r  i s o l a t e d  systems and 
shutdown l o a d s  from bo th  r e a c t o r s  w i l l  be  powered from t h e  same buses .  The re fo re  

, t h e r e  w i l l  b e  a minimum of i n t e r a c t i o n  between u n i t s .  Fue l  o i l  supply  a v a i l a b l e  
~ f o r  7 days of o p e r a t i o n .  

Reactor:  Brunswick 

E. OTHER SAFETY-RELATED FEATURES ( c o n t ' d )  

Containment Atmospheric Con t ro l  System: 
l5OF max. 
a f t e r  LOCA. 

Average o p e r a t i n g  temp w i l l  be 135F with  
Ni t rogen  can be in t roduced  i n t o  containment t o  minimize H2-02 r e a c t i o n !  

Reactor Core I s o l a t i o n  Cooling System (RCICS): 
r e a c t o r  feedwater system c a p a b i l i t y  be l o s t  and o t h e r  normal removal systems 
which r e q u i r e  p l a n t  a u x i l i a r y  e l e c t r i c a l  power systems f o r  o p e r a t i o n  are not 
a v a i l a b l e .  The system w i l l  c o n s i s t  of t h e  r e a c t o r  system r e l i e f  va lves  which 
w i l l  pa s s  s team d i r e c t l y  t o  t h e  suppres s ion  chamber and a steam t u r b i n e  d r i v e n  
makeup pump which w i l l  supply  makeup from t h e  condensate s t o r a g e  t a n k .  Steam 
t o  d r i v e  t h e  t u r b i n e  w i l l  come from t h e  main steam l i n e  header and w i l l  exhaus t  
t o  t h e  suppres s ion  chamber pool .  
Reac tor  Vesse l  F a i l u r e :  Not d i scussed .  

Missile & Reactor Forces - 

To remove decay hea t  should  

Core Cooling C a p a b i l i t y  - I 
Containment F l o o d a b i l i t y  - I 

Reactor-Coolant Leak-Detection Systems: 
comment 4 . 4  s t a t e s  t h a t  leak d e t e c t i o n  w i l l  be  by t o t a l i z i n g  flow from t h e  
drywel l  f l o o r  d r a i n  sump and equipment d r a i n  t a n k .  

Thi rd  supplement t o  PSAR i n  answer t o  

Fa i led-Fuel  De tec t ion  Systems: 
h igh  a c t i v i t y  l e v e l  s i g n a l s  a scram and causes  i s o l a t i o n  v a l v e s  t o  c l o s e .  

Monitors on each main steam l i n e  when measuring 

Rod-Block Monitor: P reven t s  c o n t r o l  rod  withdrawal  e r r o r  and consequent f u e l  
damage. 
Monitor bypassed at low power. 

Uses LPRM s i g n a l s  which b lock  rod  withdrawal on h igh  t r i p  i n  RBM channel 

Rod Worth Minimizer: Monitors r o d  wi thdrawal  and i n s e r t i o n  sequences du r ing  
s t a r t u p  and low power o p e r a t i o n  and b locks  c e r t a i n  movements. 
l i m i t e d  t o  t h o s e  which would r e s u l t  i n  f u e l  e n t h a l p i e s  o f  250 cal/gm on rod  

Rod worths 
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React o r  : Brunswi ck 

F. MISCELLANEOUS 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: Sensors  t o  be p laced  on 300-ft I h igh  tower at  t h e  s i te .  Convenience of  readout  not  d i scussed .  Seismographs no t  
mentioned. 

S i t e  Fea tures :  Located on a 1200 a c r e  s i t e  ~5 m i  o f f  t h e  A t l a n t i c  Ocean and 
about 1 314 m i l e s  w e s t  of Cape Fear  River .  
s p a r s e l y  popula ted  w i t h  l o c a l  l a n d  e i t h e r  undeveloped o r  used f o r  l i m i t e d  farming.  
I n  2 m i  r a d i u s  t h e r e  i s  6~ popula t ion  and i n  5 m i  r a d i u s ,  3509. h'ilmington, N . C .  
( 2 0  miles away N N E )  i s  t h e  n e a r e s t  town with more t h a n  50,000 popu la t ion .  

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

Turbine Or i en ta t ion :  E jec t ed  t u r b i n e  b l ades  could  s t r i k e  containment i f  t h e y  
were s l i g h t l y  d e f l e c t e d .  Cen te r l ines  are about 215 f t  a p a r t .  

Emergency Plans :  P l ans  w i l l  be  formulated so  t h a t  emergencies can be  handled i n  
an e f f i c i e n t  manner wi th  a minimum of exposure t o  personnel  and t h e  gene ra l  pub l i c  
P e r i o d i c  d r i l l s  w i l l  b e  run  s o  each i n d i v i d u a l  w i l l  be  f a m i l i a r  w i th  h i s  d u t i e s .  
A p l a n  w i l l  b e  developed f o r  l o c a l  h o s p i t a l  t r ea tmen t  of contaminated personnel .  
Outs ide  a s s i s t a n c e  w i l l  be  c a l l e d  f o r  when needed. 

Environmental Monitor ing P lans  : A p r e o p e r a t i o n a l  environmental  r a d i o a c t i v i t y  
monitor ing program w i l l  be  i n i t i a t e d  and conducted a t  t h e  s i te .  Data c o l l e c t i o n  
w i l l  b e  conducted approximately one y e a r  p r i o r  t o  p l a n t  s t a r t u p  t o  measure r ad io -  
a c t i v i t y  p re sen t  i n  t h e  envi rons .  The program w i l l  be  cont inued  a f t e r  o p e r a t i o n  
t o  a s s u r e  prompt d e t e c t i o n  and eva lua t ion  o f  any changes i n  r a d i o a c t i v i t y .  

Radwaste Treatment:  Gaseous, l i q u i d ,  and s o l i d  waste c o n t r o l  w i l l  be provided t G  

l i m i t  t h e  r e l e a s e  o f  r a d i o a c t i v e  m a t e r i a l  from t h e  s i t e  w i t h i n  a p p l i c a b l e  regula-  
t i o n s .  
s t a c k .  
w a s t e  f a c j l i t y .  
each with independent  moni tor ing .  
b e  monitored and 10CFR20 l i m i t s  w i l l  apply t o  aggrega te  r e l e a s e s .  
wastes w i l l  be processed  i n  a common f a c i l i t y ,  l i q u i d  be ing  released through t h e  
c i r c u l a t i n g  w a t e r  system and s o l i d  was te  be ing  packaged f o r  o f f - s i t e  d i s p o s a l .  

Gaseous was te  from each u n i t  w i l l  be  r e l e a s e d  v i a  t h e  comnon 100 meter 
Liquid  and s o l i d  waste from each mit w i l l '  be  procesz .d i n  t h e  common rad-  

Combined gas e f f l u e n t  from bo th  u n i t s  w i l l  a l s o  
Liquid  and so l i1  

There w i l l  be a separate process  of f -gas  system f o r  each u n i t ,  

S tack  Height -100 Meters 

Waste Heat System: Condenser coo l ing  water w i l l  be t a k e n  from Cape Fear  River  

Condensers 
Condenser c a p a c i t y  i s  5600 x l o 6  

and d ischarged  t o  t h e  A t l a n t i c  Ocean about 2000 f t  o f f s h o r e .  
is  a change from t h e  o r i g i n a l  p l an  f o r  d i scha rge  back t o  t h e  r i v e r .  
w i l l  use 675,000 g p m  each wi th  17F temp rise. 
Btu/hr  . 

The ocean d i scha rge  
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G. CIRCULATING WATER SYSTEM 
& S I T E  FEATURES 

bACTOR NAME Drunswick Steam E l e c t r i c  

P l a n t  Uni t s  1 i 2 

TOTAL PERMANENT POPULATION I N  2 M I  RAD 6 2 1  (1'366) I N  5 MI RAD 3509 (1966)  

NEAREST CITY OF 50,000 POPULATION 'dilmington, 1J.C. 

DISTANCE FROM SITE 20 MILES POPULATION 53.500 (1'369) 

THERMAL 

OUTPUT, M W t  2436 

LAND USE I N  5 MILE RADIUS Less t h a n  h a l f  f o r  A g r i c u l t u r e ,  t h e  ba l ance  is e i t h e r  

Swamps o r  Wooded 

TYPE OF NUCLEAR DOCKET NO. 50-324 

STEAM SYSTEM IJW? 50-325 

CIRCULATING VATER SYSTEM TYPE OF SYSTEM Once through 

WATER TAKEN FROM Cape F e a r  River  FOR Condenser Cooling 

SUMMER AVG - F AVG - F -. - WATER BODY TEMPERATUES - WINTER AVG - F 

RIVER FLOW 9000 ( c f s )  avg. "QUANTITY OF MAKEUP WATER - ( gpm ) 

TEMPERATURE RISE 1 7  F - $TOTAL FLOW THROUGH CONDENSERS 675,000 (gpm) 

%EAT REMOVAL CAPACITY OF CONDENSERS 5600 1O6(Btu/hr) "'Per Unit 

COOLING TOWERS None 

OTHER INFORMATION Cooling water t a k e n  from Cape Fear  Kiver  and Discnarged 2030'  

off s h o r e  i n  t h e  Atlant ic  Ocean. 

. 

- -~ ~ 

NUCLEAR SAfElY INFORMATION CENTER 
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SEQUOYAH, 50-327 s& 50-328 (PWR) Page 1 

P r o j e c t  N a m e :  Sequoyah Nuclear  P l a n t ,  Uni t s  1&2  Reactor :  Sequoyah 

Locat ion:  Hamilton Co., Tenn.* Vessel  Vendor: West inghouse 
Owner: TVA Docket No. : 50-327 9 50-328 
NSS Vendor: Westinghouse Containment Cons t ruc tor :  TYA 

A-E: TVA 

*12 m i  NE of Chattanooga 

A.  THERMAL-HYDRAULIC B .  I.UCLEAR 

Lcops I '  
Compiled By: Fred Heddleson 

February 1971 I Date: 
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Reactor :  Sequoyah 

C. SAFETY-RELATED DESIGN CRITERIA 

kxc lus ion  Di s t ance ,  M i .  0.36 Design Winds i n  mph: 

A t  0 - 50 f t  e l e v  95 

110 

Low Popu la t ion  Zone D i s t . ,  M i .  7 
Metropol is  D i s t ance  Popu la t ion  5o - 150 f t  

Chattanooga, Tn. 12 m i .  130,000 ( '60) 
Design Basis Earthquake 
Accel. ,  g 0.14 150 - 400 f t  130 

D. ENGINEERED SAFETY FEATURES 

D 1 .  CONTAINMENT 

Design Press, Ca lcu la t ed  Max 7.5 
' O s 8  I n t e r n a l  P r e s s ,  p s i g  Ps ig  

Design P r e s s ,  %/day 0.5 
'Max Leak Rate a t  

Operat ing Bas is  Earthquake I Accel . ,  G 

~~~ 

Type o f C o n s t r u c t i o n :  
resist se i smic  l o a d s .  The s h i e l d  b u i l d i n g  is a r e i n r o r c e d  c o n c r e t e  s t r u c t u r e  o f  
r i g h t  c y l i n d e r  c o n f i g u r a t i o n  w i t h  a sha l low dome r o o f .  
t h e  two s t r u c t u r e s  houses t h e  i c e  condenser.  

Containment is  a f r ee - s t and ing  s t e e l  v e s s e l  des igned  t o  

The annu la r  space between 

Design Basis: Containment v e s s e l  des igned  t o  wi ths t and  t h e  i n t e r n a l  p r e s s u r e  of 
LOCA and b e  v i r t u a l l y  l e a k  t i g h t .  A l s o ,  s t r u c t u r e s  a r e  designed t o  r e s i s t  a l l  ex- 
t e r n a l  l o a d s  such as winds,  t o r n a d o s ,  snow, e x t e r n a l  m i s s i l e s  and ea r thquakes .  

Vacuum Relief C a p a b i l i t y :  Designed f o r  0.5 p s i g  e x t e r n a l  p r e s s u r e .  Vessel  i s  
ven ted  t o  e l i m i n a t e  p r e s s u r e  s u r g e s  u s i n g  purge connect ions t o  r e l i e v e  p r e s s u r e  
bu i ldup .  

- Post-Construct ion Tes t ing :  Tes t ed  a t  5 p s i g  u s i n g  soap bubble  i n s p e c t i o n ,  t h e n  
aga in  at  12 p s i g .  
and p e r i o d i c a l l y  t h e r e a f t e r .  

Leakage rate t e s t s  s h a l l  be r u n  a f t e r  c o n s t r u c t i o n  i s  complete 

P e n e t r a t i o n s :  Cold p i p e  p e n e t r a t i o n s  have double seals. E l e c t r i c a l  p e n e t r a t i o n  
assemblies can b e  p r e s s u r e  t e s t e d .  

Weld Channels: Used on bottom l i n e r  p l a t e  seams. Weld channels  are l e a k  
t e s t e d  by p r e s s u r i z i n g .  

I Tornado 300 mph t a n g .  + 60 t r a n s .  0.07 

AP = 3 p s i /  3 s e c  Earthquake V e r t i c a l  Shock, 
i7 of H o r i z o n t a l  71 

1 

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 S e c t i o n  1.4. 

. 
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Page 3.  PWR 

Reactor :  SeWoYah 
D2. CONTAINMENT SAFETY FEATURES 

~ ~ ~~~ 

Containment Spray System: Heat removal c a p a c i t y  o f  each sp ray  system ( 2 )  i s  s i z e c  
t o  h o l d  containment p r e s s u r e  below d e s i g n  a f t e r  a l l  i c e  has  melted and r e s i d u a l  
h e a t  con t inues  t o  b e  gene ra t ed .  
p s i g  t o  t h e  s p r a y  heade r s  from t h e  r e f u e l i n g  water  s t o r a g e  t a n k .  
i s  exhaus ted ,  s u c t i o n  f o r  r e c i r c u l a t i o n  mode i s  t a k e n  from containment sump. 

Four pumps ( 2  p e r  system) d e l i v e r  2600 gpm @ 300 
When t h i s  supp ly  

Containment Cooling: Upper compartment u s e s  3 r e c i r c u l a t i n g  vent  u n i t s  p l u s  one 
s tandby.  
3 normally o p e r a t i n g  u n i t s  p l u s  one s'nndby which hold t empera tu res  between 6 0 ~  
and llOF. 

Temperatures a r e  h e l d  between 6 0 ~  and llOF. The lower compartment has  

Containment I s o l a t i o n  System: ProviScs a means f o r  i s o l a t i n g  v a r i o u s  p ipes  pas- 
s i n g  through containment w a l l s  t o  preve:it r e l e a s e  o f  r a d i o a c t i v i t y  t o  t h e  o u t s i d e  
environment.  
one on t h e  o u t s i d e  o f  containment .  Valves c l o s e  a u t o m a t i c a l l y .  

Each p e n e t r a t i o n  has  two v a l v e s  on t h e  l i n e  - o n e  on t h e  i n s i d e  and 

Containment A i r  F i l t r a t i o n :  Purged a i r  from upper and lower compartment passes  
through b o t h  HEPA and cha rcoa l  f i l t e r s .  A i r  from t h e  Instrument  room i s  passed 
through c h a r c o a l  f i l t e r s  b e f o r e  l e a v i n g  containment .  

P e n e t r a t i o n  Room: No r e f e r e n c e  found on drawings.  

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

Hydrogen Recombiner: N o  r e f e r e n c e  found. 

D3. SAFETY I N J E C T I O N  SYSTEMS 

Accumulator Tanks: Four t a n k s ,  each ho ld ing  6350 g a l l o n s  of b o r a t e d  w a t d r  a r e  
Tanks a r e  p r e s s u r i z e d  t o  650 connected i n t o  t h e  f o u r  c o l d  l e g s  o f  t h e  r e a c t o r .  

p s i g  w i t h  n i t r o g e n  gas .  
open a u t o m a t i c a l l y  dumping c o n t e n t s  of t h e  accumulators  i n t o  t h e  r e a c t o r  t o  pre-  
vent  f u e l  m e l t i n g .  

When r e a c t o r  p r e s s u r e  falls below 650 p s i g ,  check va lves  

High-head S a f e t y  Inj .ect ion:  TWO c e n t r i f u g a l  pumps each having a c a p a c i t y  o f  150 
QPm a t  zuoo p s i  i n j e c t  b o r a t e d  water  as makeup f o r  s m a l l  l e a k s  or as first i n j e c t i o r  
system t o  o p e r a t e  afte,-  LOCA. Suc t ion  i s  t a k e n  fro71 t h e  boron i n j e c t i o n  t a n k  
sweeping c o n c e n t r a t e d  b o r i c  a c i d  l n t o  t h e  c o c l a n t  cystem, and l a t e r  s u c t i o n  i s  
t a k e n  from t h e  r e f u e l i n g  water  s t o r a g e  t a n k .  

Low-head S a f e t y  I n j e c t i o n :  
400 gpm @ 1700 p s i g  o p e r a t e  
drops ,  t h e  Res idua l  Heat Removal pumps beg in  t o  o p e r a t e  at 6 0 0  p s i g  d i s c h a r g i n g  
3000 gpm ( e a c h  f o r  2 pumps) t a k i n g  b o r a t e d  water  from t h e  r e f u e l i n g  water s t o r a g e  
t a n k  . 

Two c e n t r i f u g a ,  pumps each having a c a p a c i t y  o f  
a f t e r  high-head i n j e c t i o n  system. A s  t h e  p r e s s u r e  
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Reactor:  Sequoyah 
E.  OTHER SAFETY-RELATED FEATURES 

i 

Reactor  Vessel  F a i l u r e :  No r e f e r e n c e  found. 
M i s s i l e  & Reactor Forces - I 
Core Cooling C a p a b i l i t y  - 1 
Containment F l o o d a b i l i t y  - 

Reactor-Coolant Leak-Detection Systems: Containment a i r  a c t i v i t y  and humidity 
monitored con t inuous ly  f o r  changes i n  c o n d i t i o n s  i n d i c a t i n g  leakage .  Also 
monitored a r e  a i r  p a r t i c u l a t e  a c t i v i t y ,  r a d i o g a s  a c t i v i t y ,  l i q u i d  inven to ry  i n  
p rocess  systems,  and t h e  containment sump. 

Fai led-Fuel-Detect ion Systems: There i s  a rod b u r s t  program be ing  s t u d i e d  and a 
f a i l e d  f u e l  mon i to r ing  r e s e a r c h  program (1.6-20).  No l a t e r  r e f e r e n c e  found. 

~~ 

Emergency Power: System c o n s i s t s  o f  three 6900-~01t, 3-phase, 60-cycle d i e s e l  
g e n e r a t o r s  w i th  a c a p a c i t y  o f  2850 kw each.  
p h y s i c a l l y  s e p a r a t e d  and e l e c t r i c a l l y  i s o l a t e d  from each o t h e r .  I f  one of t h e  
t h r e e  d i e s e l  g e n e r a t o r s  should f a i l  t o  start or c a r r y  l o a d ,  t h e  system c o n t i n u e s  
t o  p rov ide  two u n p a r a l l e l e d  channels  of emergency power t o  t h e  p l a n t ,  which have 
a combined c a p a c i t y  t o  p rov ide  a s a f e  shutdown. 

The t h r e e  g e n e r a t o r  s e t s  a r e  

Con t ro l  of Axial Xenon O s c i l l a t i o n s :  
Burnable Shims - Boric  a c i d  i n  t h e  c o o l a n t .  I 
Part-Length Con t ro l  Rods - 8 assembl i e s  O f  20 rods  each w i l l  be  i n s e r t e d  i n  t h  

core  du r ing  o p e r a t i o n .  These a s sembl i e s  w i l l  not  
t r i p  b u t  remain i n  p l a c e .  

In-Core I n s t r u m e n t a t i o n  - 
Designed t o  g i v e  in fo rma t ion  on neutron f lux d i s t r i b u t i o n .  

Unborated Water Control :  There a r e  t h r e e  modes o f  adding b o r i c  a c i d  s o l u t i o n :  
Each mode has  c e r t a i n  automatic  1) Automatic makeup, 2 )  D i l u t i o n ,  3 )  Bora t ion .  

c o n t r o l  o r  mon i to r ing  t o  prevent  ove r  d i l u t i o n .  

Long-Term Cooling - I n t e r n a l  o r  E x t e r n a l  Systems: Long term c o o l i n g  i s  fu rn i shed  
by Containment Spray System or t h e  Res idua l  Heat Removal System d e s c r i b e d  on 
page 3 .  



119 

Reactor :  Sequoyah 
F * MISCELLANEOUS 

. 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: Data from o t h e r  s i t e s  being 1 used f o r  p r e l i m i n a r y  s t u d i e s .  A me teo ro log ica l  tower w i l l  be  i n s t a l l e d  at t h e  - 
s i t e  one y e a r  b e f o r e  o p e r a t i o n  starts. Seismographs not  mentioned. I 
P l a n t  Operat ing Mode: Load fo l lowing .  

S i t e  Fea tures :  
about 1 2  m i l e s  NE of Chattanooga, Tenn., on 525 a c r e s .  
g rade  o f  705 ' .  
is  h i l l y .  
most ly  r u r a l  undeveloped, b u t  r e s i d e n t i a l  a r e a s  a r e  c reep ing  i n .  
e x t e n s i v e l y  f o r  r e c r e a t i o n .  
11,420 i n  5 mi r a d i u s .  

Located on t h e  west s i d e  o f  Chickamauga Lake (TVA r e s e r v o i r )  

Normal r e s e r v o i r  poo l  s t a g e  i s  682.5. 
S i t e  i s  r o l l i n g  wi th  s i t e  

Area surrounding t h e  s i t e  
The s i t e  l i e s  i n  a wide v a l l e y  about 1 0  m i l e s  wide. Land usage i s  

The l a k e  is  used 
Popu la t ion  i n  1980 w i l l  b e  1440 i n  2 m i  r a d i u s ,  and 

Turbine O r i e n t a t i o n :  It i s  u n l i k e l y  t h a t  b l a d e s  e j e c t e d  from a t u r b i n e  could 
s t r i k e  t h e  containment s t r u c t u r e .  

Emergency P lans  : W r i t t e n  procedures  p e r t i n e n t  t o  r e a c t o r  o p e r a t i o n ,  handl ing 
of r a d i o a c t i v e  m a t e r i a l ,  and fue l -hand l ing  o p e r a t i o n s  w i l l  b e  prepared t o  cover 
611 normal and r easonab le  f o r e s e e a b l e  emergency c o n d i t i o n s .  

Environmental  Monitoring P lans :  A s t u d y  of r a d i a t i o n  l e v e l s  w l l l  be s t a r t e a  
about 2 y e a r s  b e f o r e  s t a r t u p  and w i l l  con t inue  through s t a r t u p  (1973) and opera- 
t i o n .  
Ridge Na t iona l  Laboratory,  t h e  nat ionwide f a l l o u t  sampling and water  q u a l i t y  
networks,  and t h e  r a d i o l o g i c a l  h e a l t h  programs o f  t h e  S t a t e s  o f  Tennessee,  
Georgia,  and p o s s i b l y  Alabama. It w i l l  i n c l u d e  measurement of d i r e c t  gamma 
r a d i a t i o n  and sampling o f  a i r b o r n e  r a d i o a c t i v i t y ,  f a l l o u t  p a r t i c u l a t e  m a t t e r ,  
r a i n f a l l ,  s u r f a c e  w a t e r ,  a q u a t i c  b i o t a ,  p u b l i c  water  s u p p l i e s ,  water  supply 
w e l l s ,  s o i l ,  v e g e t a t i o n ,  and milk.  

Radwaste Treatment:  Liquid wastes w i l l  be  c o l l e c t e d ,  processed by f i l t r a t i o n  or 
evapora t ion  and h e l d  f o r  r e u s e  or d i scha rged  th rough  t h e  condenser d i scharge .  
Gaseous wastes  w i l l  be  c o l l e c t e d ,  h e l d  f o r  decay u n t i l  low enough i n  a c t i v i t y  f o r  
r e l e a s e  i n  accordance wi th  10CFT20. 

The program w i l l  b e  coord ina ted  w i t h  similar programs conducted by Oak 

Stack  Height - 
Waste Heat System: 
Chickamauga Lake, p a s s i n g  through condensers w i th  29F temp r i s e  and back i n t o  t h e  
l a k e  through a lagoon.  T o t a l  f low f o r  each of two r e a c t o r s  i s  535,000 gpm. Mean 
r i v e r  f low i s  36,500 cps .  
2F', a f t e r  mixing. 

Could not  f i n d .  

A once-through coo l ing  system w i l l  b e  used t a k i n g  wa te r  from 

A t  mean f low,  t h e r e  w i l l  b e  a r i s e  i n  temp of l e s s  t han  
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Pnee 6 

THERMAL TYPE OF NUCLEAR 

OUTPUT, M W t  3'+2 3 STEAM SYSTEM PWK 

FGACTOR NAME Sequoyah Nuclear  P l a n t  I 
DOCKET NO. 50-327 

50-328 

1 SIZE OF SITE 5 2 5  ACRES SITE GRADE ELEVATION 705 '  (MSL) 

TOPOGRAPHY OF SITE Roll ing 

OF SURROUNDING AREA ( 5  M I  RAD) H i l l "  
1440 ( 1 9 8 0 )  11420 ( 1 9 8 0 )  

TOTAL PERMANENT POPULATION I N  2 M I  RAD 770 ( 1 9 6 0 )  I N  5 MI RAD 6 1 0 5  ( 1 9 6 0 )  

NEAREST CITY OF 50,000 POPULATION Chat tanooga ,  Tenn. 

DISTANCE FROM SITE 1 2  MILES POPULATION 1 3 0 , 0 0 0  (1960 

LAND USE I N  5 MILE R A D I U S  K e s i d e n t i a l ,  R e c r e a t i o n a l ,  w i t n  b a l a n c e  Undeveloped 

I 
CIRCULATING WATER SYSTEM TYPE OF SYSTEM Once through u s i n g  a lagoon 

WATER TAKEN FROM Chi!:kaw.mga Lake FOR Condenser C o o l i n q  

SUMMER AVG 83 F AVG 6 2  F 
RIVER FLOW 3 6 , 5 0 0  ( c f s )  avg. :':QUANTITY OF MAKEUP WATER - (gpm) 

TEMPERATURE RISE 29 F 

WATER BODY TEMPERATURES - WINTER AVG - 42 F - - 
$TOTAL FLOW THROUGH CONDENSERS 5 3 5 , 0 0 0  (gpm) 
%EAT REMOVAL CAPACITY OF CONDENSERS - ( B t u / h r )  *Per U n i t  

COOLING TOWERS Hone 

I OTHER INFORMATION Water flows from lagoon back i n t o  l a k e  through m u l t i p o r t  

1 I L 

NUCLEAR SAFETY INFORMATION CENTER 
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A. THERMAL-HYDRAULIC 

Thermal Output,  
E l w t  
E l e c t r i c a l  Output ,  
MWe 
T o t a l  Heat Output f o r  
S a f e t y  Design, MWt 
T o t a l  Heat Output ,  
Btu/hr  
System P r e s s u r e ,  
p s i a  

Nominal 

2452 

818* 

2552 

8369 x 1 0 6  

2200 

2.21 , 

MIDLAND, 50-329 & 50-330 (PWR) Page 1 

P r o j e c t  N a m e :  Midland Nuclear Power P l a n t ,  1&2  Reactor :  Midland 

B.  NUCLEAR 

H20/U, 2.85 
Cold 
Avg 1st-Cycle  13,540 
Burnup, MWDIMTU 
F i r s t  Core Avp, 27,490 ( e q u i l )  
Burnup, MWDIMTU 
Maximum Burnup, 55,000 des ign  
MWD/MTU 33,000 h o t  bund11 
Region-1 
Enrichment, % 

Enrichment. Z 

2.30 

2.30 
Region-2 

A-E: Bechte l  
Locat ion : Midland C O . ,  Michigan Vessel  Vendor: Babcock & Wilcox 

I I, 

T o t a l  Flow rate ,  I,,, 9 " .nf, 11 Region-3 

Eff  F1 No 
H e a t  T-. - ~, ~ 

Eff Flow Area f o r  
peat Trans,  f t 2  
Avg V e l  Along 
Fuel  Rnds.  f t f q p r  

ment, % 

k e f f ,  Hot, F u l l  Power 
Xe and Sm 
T o t a l  Rod 

49.19 

Wnrth % 15.7 
Avg Ma wn Boron, No 

Owner: Consumers Docket No. : 50-329, 50-330 
NSS Vendor: Containment Cons t ruc tor :  Not s p e c i f i e d  Babcock & Wilcox C O .  

2.64 

1.271 

1.218 

8.0 

Ql n 

- - - , - - , - - - 
ss Veloc i ty  

_ ,  - f t 2  
Jominal Core 
[ n l e t  Temp, OF 
Avg Rise i n  
Core, O F  
Nom Hot Channel 

-- -.. 
Shutdo 
Rods, 
Shutdo 
Rods, Clean, Hot,  ppm 
Boron Worth, Hot, 
% Ak/k/ppm 

2.52 x l o 6  

555 

49.3 

4 3u 

1/100 

L1.v 7 Boron Worth, Cold, 
I? Dm p . + 1 ' 3 +  

1 ower Moderator 
- I o e f f ,  hklkl°F 
Avg Film Temp 
D i f f ,  O F  

L . -- tor Void Coeff 

- 

Moderator Press 
- I, _. Coeff ,  . Ak/k/Dsi 

31 

1/75  

( 0  t o  -3) x 

4 .oxlo-" t o  
3 .0~10-6  
4.0~10-4 to 

ULU Clean, Cold, ppml 
wn Boron, No I 1.cn 

,UCILL Temp, OF 
Ivg Film Coeff ,  
I t u l h r  f t 2 ,  O F  

W4l .I 
% hklk  
F u l l  P 

,, Temp C 
5000 

-.., Void 
r C o e f f i c i e n t ,  

w n  ?larein,  Hot 
F 

-3. O X ~ O - ~  
(-1.1 t o  -1.7) 

Aciequate 
x 10-5 

- I .,&.- ..-d S t u c k ,  2 Ak/k 

o u t p u t ,  kw/f t  Type and Form 
pi"., T p L ~ r m ~ l  I \l..-.L Î of Cont ro l  
t ..".AI 49 x 16  
h d X  Ll 

Avg Thermal .4  Burnable F'oisons, 

- 
of Part-Length I. 1 

face T PT R )  

( p  1-15) 
Akz03BqC 
72 units 

7B4 
___ 

L a *  I I I S L " L ( I I  I1 ULllLJ c L 
h t p u t ,  k w l f t  16.83 ! R n A c  

I - - -  "'ad Sur- N u m D e r  

- 

-'emp, OF 
in.  C n n l a n t  

654 Rods (--.., I 

2 
Y 
Unit 2 e l e c t r i c a l  o u t p u t  i s  818 We, 

Unit  1 w i l l  be 492 MWe plus  4x10s lb/hr  
of process  stem t o  Dow 

Compiled By: Carlos B e l l  
Date: --- 
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67 Design Press, 

Max Leak R a t e  a t  
Ps ig  

Design P r e s s ,  %/day 0 . 1  

P a w  2 .  PWR 
Reactor :  Midland 

C. SAFETY-RELATED DESIGN CRITERIA 

60 
Calcula ted  Max 
I n t e r n a l  Press, p s i g  

Exclus ion  Di s t ance ,  M i .  0.28 Design Winds i n  mph: 

Low Popu la t ion  Zone D i s t . ,  M i .  1 . 0  A t  0 - 50 f t  e l e v  85 

100 50 - 150 f t  Met ropol i s  Dis tance  Popula t ion  
Saginaw, Mich. 22 m i .  98,265 ( ' 60 )  

150 - 400 f t  

Opera t ing  Bas is  Earthquake I Accel., G 
Tornado 300 mph t a n g .  + 60 t r a n s  0.05 I 
AP = 3 p s i /  - s e c  Earthquake V e r t i c a l  Shock, 

% of Hor i zon ta l  66 
I 

Is i n t e n t  of 70 Design Criteria s a t i s f i e d ?  Yes, d i scussed  i n  Sec t ion  1C Appendix. 

D. ENGINEERED SAFETY FEATURES 

D 1 .  CONTAINMENT 

I 
T e of ~ ~ ~ ~ ~ ~ ~ ~ ~ i ~ ~ :  Reactor  bu i ld ing  a s t e e l - l i n e d ,  p r e s t r e s s e d ,  pos t -  

t z r s i o n e a  conc re t e  v e r t i c a l  c y l i n d e r  w i th  f l a t  bottom and shallow-domed r o o f .  
/Dome i s  3-way pos t - tens ioned . -  S t e e l  l i n e r  p l a t e  an i n t e g r a l  p a r t  o f  r e a c t o r  

b u i l d i n g .  

D e s i  n Basis: Designed f o r  d l  c r e d i b l e  c o n d i t i o n s  i n c l u d i n g  normal l o a d s ,  LOCA 
lEl+E-- est  l o a d s ,  and adverse  environmental  loads i nc lud ing  ear thquake ,  t o rnados ,  
u p l i f t ,  e t c .  The two most c r i t i c a l  cond i t ions  are LOCA and ear thquake .  S t r u c t u r e  
i s  designed t o  main ta in  i n t e g r i t y  wi thou t  excess ive  l eakage  of r a d i o a c t i v i t y  i n  
any of the above cases of load ing .  

Vacuum Re l i e f  Capab i l i t y :  Designed f o r  3-psi  d i f f e r e n t i a l  b u r s t i n g  p r e s s u r e .  
E x t e r n a l  p r e s s u r e  of 2 1 /2-ps i  l o a d  o u t s i d e  t o  i n s i d e .  

Pos t -Cons t ruc t ion  Tes t ing :  Soap-bubble t e s t  a t  5 p s i  ( p  5-50). Following 
c o n s t r u c t i o n ,  t e s t e d  at 115% des ign  p r e s s u r e  ( p  5-53). 
moni tor ing  system provided ( p  5-53). 

No cont inuous leakage-  

Penetrations: E l e c t r i c a l  p e n e t r a t i o n s  are double  s e a l e d  and t e s t a b l e .  A l l  o t h e r  
p e n e t r a t i o n s  are s i n g l e  s e d e d .  

Weld Channels: Found no r e f e r e n c e  t o  weld channe l s ,  b u t  l i n e r  seam welds w i l l  be  
t e s t e d  w i t h  vacuum box and soap.  
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Page 3, PWR 

Reactor:  Midland 
D 2 .  CONTAINMENT SAFETY FEATURES 

Containment Spray System: There are 2 r e a c t o r - b u i l d i n g  sp ray  pumps each 1300 gpm 
Design c a p a c i t y  of system i s  20Ox1O6 B t u / h r ,  which, from 35 s e c  fol lowing LOCA, 
equa ls  t h e  decay h e a t  r a t e  minus t h e  heat-removal r a t e  o f  t h e  b u i l d i n g  h e a t  s i n k s  

Containment Cooling: 
f low a t  a c c i d e n t  c o n d i t i o n s  (Tl -2) .  Two r e a c t o r - b u i l d i n g  coo l ing  systems. 

Four r e a c t o r - b u i l d i n g  c o o l e r s ,  each w i t h  2 1  ,000 cfm a i r  

.Containment I s o l a t i o n  System: Closes  a l l  p e n e t r a t i o n s ,  no t  r e q u i r e d  f o r  o p e r a t i o n  
of t h e  engineered sa fegua rds  system, t o  minimize l eakage  of r a d i o a c t i v e  m a t e r i a l s  
t o  t h e  environment. I n  a d d i t i o n ,  a l l  i s o l a t i o n  v a l v e s ,  upon loss  o f  a c t u a t i n g  
power, f a i l  c l o s e d  except  t h o s e  r e q u i r e d  f o r  engineered safeguards .  Reactor 
b u i l d i n g  i s o l a t i o n  occur s  on a s i g n a l  o f  h igh  p r e s s u r e  i n  t h e  r e a c t o r  b u i l d i n g .  

Containment A i r  F i l t r a t i o n :  A i r  passes  through a roughing f i l t e r ,  HEPA f ’  ilt e r  , 
an e l e c t r i c  h e a t e r ,  and t h e n  a cha rcoa l  f i l t e r  b e f o r e  pas s ing  t o  t h e  vent  s t a c k .  

P e n e t r a t i o n  Room: A l l  p e n e t r a t i o n s  a r e  grouped and i n  p e n e t r a t i o n  areas except  
t h e  fol lowing:  permanent equipment h a t c h ,  personnel-access  l o c k ,  main steam and 
f e e d  water l i n e s ,  and emergency pe r sonne l  l o c k .  
Organic-Icdide F i l t e r :  Reactor  b u i l d i n g  v e n t i l a t i o n  system ” t o  c l e a n  air of g r o s s  
p a r t i c u l a t e  m a t t e r ”  (p 9-33). 
Hydrogen Recombiner: Not found. 

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

Accumulator Tanks: Two f l o o d i n g  t a n k s  a r e  each connected t o  a r e a c t o r  v e s s e l  
nozz le .  The system p rov ides  automatic  f l o o d i n g  i n j e c t i o n  w i t h  i n i t i a t i o n  o f  flow 
when r e a c t o r  coo lan t  system p r e s s u r e  r eaches  ‘ ~ 6 0 0  p s i .  
7000 g a l l o n s .  The combined coolan t  conten t  o f  t h e  two f lood ing  t a n k s  Is s u f f i -  
c i e n t  t o  r ecove r  t h e  c o r e  hot  spot  w i t h i n  approximately 25 seconds a f t e r  t h e  
l a r g e s t  p i p e  r u p t u r e  has  occurred .  

High-head S a f e t y  I n j e c t i o n :  
o f  1500 p s i ,  or ( b )  h igh  r e a c t o r  b u i l d i n g  p r e s s u r e  du r ing  power o p e r a t i o n .  
E i t h e r  s i g n a l  w i l l  a u t o m a t i c a l l y  start h igh -p res su re  i n j e c t i o n  flow t o  t h e  r eac -  
t o r  coo lan t  system. Emergency 
high-pressure i n j e c t i o n  w i l l  cont inue u n t i l  r e a c t o r  coo lan t  system p r e s s u r e  has 
dropped t o  t h e  p o i n t  where core  f l o o d i n g  t a n k s  beg in  emergency i n j e c t i o n .  

Each t a n k  ho lds  about 

I n i t i a t e d  by ( a )  low r e a c t o r  coolan t  system p r e s s u r e  

Two pumps w i l l  each d e l i v e r  375 gpm @ 2000 p s i .  

gpm supply Low-head S a f e t y  I n j e c t i o n :  Two pumps w i t h  a t o t a l  c a p a c i t y  o f  3300 
b o r a t e d  water from t h e  borated-water s t o r a g e  t a n k .  
s u c t i o n  i s  t aken  from r e a c t o r  b u i l d i n g  sump. Decay h e a t  c o o l e r s  w i l l  c o o l  t h e  
r e c i r c u l a t e d  flow. 

When t h e  supply is  exhausted,  
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Reactor: Midland 

Based on B&W s t u d i e s ,  r e a c t o r  v e s s e l  w i l l  ma in ta ln  
i t s  i n t e g r i t y .  

E.  OTHER SAFETY-RELATED FEATURES - 
* Reactor  Vessel F a i l u r e :  

Missile & Reactor  Forces  - 

Core Cooling Capab i l i t y  - I 
Containment F l o o d a b i l i t y  - 

Reactor-Coolant Leak-Detection Systems: 
(a )  Cont ro l  room ins t rumen ta t ion  moni tor ing  ra te  o f  makeup water. 
( b )  Cont ro l  room ins t rumen ta t ion  monitor ing a d d i t i o n a l  r e a c t o r  b u i l d i n g  a c t i v i t y .  
( c )  Radwaste in s t rumen ta t ion  w i l l  i n d i c a t e  a l a r g e  amount of  water f low from t h e  

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

~~ ~ 

Emergency Power: 
emergency power. 
by LOCA when t h e r e  i s  no o f f - s i t e  power. 

Two d ie se l -gene ra to r  sets provide  two independent  systems of 
Each u n i t  has  capac i ty  t o  m e e t  t h e  power requi rements  imposed r 

Contro l  of Axia l  Xenon O s c i l l a t i o n s :  
Burnable Shims - 7 2  Zi rca loy -c  e lements ,  144" l g  w i th  AR203B4C 

Part-Length Cont ro l  Rods - Nothing found. I 
In-Core Ins t rumen ta t ion  - Neutron f l u x  d e t e c t o r s  monitor  co re  performance t o  

provide  a h i s t o r y  of  power d i s t r i b u t i o n s .  I 
Unborated Water Cont ro l :  
keDt at a minimum concen t r a t ion  of 22-70 ppm boron.  h r o n  con ten t  of  r e a c t o r  

All water used  f o r  emergency i n j e c t o r  f l u i d  w i l l  be  
~~ 

coo lan t  i s  p e r i o d i c a l l y  reduced t o  compensate f o r  f u e l  burnup. 
up and p u r i f i c a t i o n  system. 
t i a t e d  by o p e r a t o r .  

Suppl ied  by make- 
Flow o f  d i l u t i o n  w a t e r  t o  makeup tank must b e  i n i -  

Long-Term Cooling - I n t e r n a l  o r  Ex te rna l  Systems: UeCaY-neaT-removal pumps ( 2 )  
and heat exchangers  ( 2 )  are used  after shutdown t o  reduce r e a c t o r  temp from 2 8 0 ~  
t o  140F i n  1 4  hours .  
can remove 30 x lo6 Btufh r  each. Th i s  system can b e  used f o r  long-term coo l ing .  

Pump c a p a c i t y  is  3000 gpm @ 450 p s i g  each and hea t  exchange 
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~ ~~ 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: Records f o r  s t u d i e s  from Dow 
p l a n t  a c r o s s  t h e  r i v e r  and t h e  Saginaw A i r p o r t .  
Seismographs not mentioned. 

A s i t e  tower w a s  no t  mentioned. 

P l a n t  Operat ing Mode: Load fo l lowing  I 
S i t e  Fea tures :  Located on t h e  s o u t h ,  or west bank,  o f  t h e  T i t t abawassee  R ive r  
a c r o s s  from t h e  Dow Chemical p l a n t  and t h e  c i t y  l i m i t s  o f  Midland, Mich. S i t e  
c o n s i s t s  of $370 a c r e s  w i t h  s i t e  grade of 634 f t .  
i n g  coun t ry  i s  r o l l i n g .  Land usage surrounding t h e  s i t e  f o r  5 m i l e s  i s  e i t h e r  
i n d u s t r i a l  and r e s i d e n t i a l  on t h e  n o r t h  and e a s t ,  or wooded and farming on t h e  
s o u t h  and wes t .  Popu la t ion  i n  2 m i l e  r a d i u s  w a s  4577 and i n  5 mi l e s  19,852 i n  

The s i t e  i s  f l a t  and surround- 

1968. 

Turbine O r i e n t a t i o n :  C e n t e r l i n e s  of 2 r e a c t o r s  and 2 t u r b i n e s  a r e  $165 f t  a p a r t .  
E j e c t e d  t u r b i n e  b l a d e s  could s t r i k e  containment s t r u c t u r e s .  

Emergency Plans :  P r e s c r i b e s  immediate a c t i o n  by p l a n t  pe r sonne l  t o  minimize ex- 
posure of persons t o  r a d i a t i o n  both w i t h i n  t h e  exc lus ion  axea and o u t s i d e  t h e  ex- 
c l u s i o n  a r e a  from any a c c i d e n t a l  p l a n t  r e l e a s e  of s u f f i c i e n t  magnitude t o  pose a 
hazard .  
d e s c r i b e s  r e s p o n s i b i l i t i e s  of pe r sonne l  and summarizes pe r sonne l  and m a t e r i a l  r e -  
sou rces  a v a i l a b l e .  
Environmental  Monitoring Plans-: 

n a t u r e .  

I n  a d d i t i o n ,  t h i s  p l a n  p r e s c r i b e s  a c t i o n  t o  b e  t aken  i n  o r d e r  o f  p r i o r i t y  

Could f i n d  v e r y  l i t t l e  i n fo rma t ion  o f  t h i s  

Radwaste Treatment:  System designed t o  c o l l e c t ,  monitor  and p rocess  a l l  l i q u i d ,  
gaseous,  and s o l i d  was te s .  Con t ro l l ed  r e l e a s e s  o f  l i q u i d  and gases  w i l l  be  made 
t o  t h e  environment w i t h i n  limits of 10CFR20. Liqu ids  are e i t h e r  s t o r e d  or h e l d  
f o r  c o n t r o l l e d  d ischarge .  Gases a r e  r e l e a s e d  through t h e  s t a c k .  S o l i d  wastes  a r e  
packaged f o r  o f f s i t e  d i s p o s a l .  

S t ack  Height - Not found. 

Waste Heat System: Closed c y c l e  coo l ing  u s i n g  a 14,000 a c r e  c o o l i n g  pond. The 
pond p rov ides  r e s e r v e  c o o l i n g  f o r  s t o r a g e  for 100 days so t h a t  no w a t e r  need be 
t aken  from t h e  r i v e r  f o r  makeup dur ing  t h e  three-month p e r i o d  when r i v e r  f low i s  
low. Normal makeup f o r  evapora t ion  (18,000 gpm) i s  t aken  from t h e  T i t t abawassee  
River .  
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Paee h 

THERMAL 

OUTPUT, M W t  2452 

G.  CIRCULATING WATER SYSTEM 
h SITE FEATURES 

TYPE OF NUCLCAR DOCKET NO. 50-323 

STEAM SYSTEII PWR 50-330 

SIZE OF SITE - 3 7 0  ACRES 
6 3 4 '  

SITE GRADE ELEVATION (MSL) 

TOPOGRAPHY OF SITE r lat  
OF SURROUNDING AREA ( 5  M I  RAD) R o l l i n g  

TOTAL PERMANENT POPULATION I N  2 M I  RAD 4577 ( 1 9 6 8 )  I N  5 MI RAD 13,852 ( 1 9 t j a )  

NEAREST CITY OF 50,000 POPULATION 3ay C i t y ,  Michigan 

DISTANCE FROM SITE 1 9  MILES POPULATION 5 3  ,GO4 (i96(1) 

LAND USE I N  5 MILE RADIUS North E, East is I n d u s t r i a l  and X e s i d e n t i a l .  ::le 

South & West i s  Wooded and A g r i c u l t u r a l .  

CIRCULATING HATER SYSTEM TYPE OF SYSTEM Closed c y c l e  us ing  Cooling Pond 
WATER TAKEN FROM 1 4 , 0 0 0  acre-ft cool ing  pond FOR condenser  c o o l i n E  

SUMMER AVG - F AVG - - F WATER BODY TEMPERATUES - WINTER AVG - - F - 
RIVER FLOW 1450 ( c f s )  avg. ::QUANTITY OF MAKEUP WATER 16,00O(gprn) 

$:TOTAL FLOW THROUGH CONDENSERS ( gpm TEMPERATURE RISE - F 
$::HEAT REMOVAL CAPACITY OF CONDENSERS - (Btu/hr) {{Per U n i t  

COOLING TOWERS 

OTHER INMRMATXON 

None. Makeup water  taken from r i v e r ,  i n t a k e  cap is 90,030gpm 

Cooling pond has  r e s e r v e  water f o r  100 days of o p e r a t i o n .  

NUCIEAR SAFETY I N r O W T I O N  CENTER 
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I Page 1 
DUANE ARNOLD, 50-331 (BWR) 

P r o j e c t  N a m e :  Duane Arnold Energy Center  Reactor:  Duane Arnold 

Location: Near P a l o ,  Linn County, Iowa Vessel Vendor: CB and I 
Owner: Iowa E l e c t r i c  & Power Company Docket N ~ . :  
NSS Vendor: GE Company 

A-E: Bech te l  

50-331 
Containment Cons t ruc tor :  Not s p e c i f i e d  

Fred  Heddleson and 
Compiled by: Ca r los  B e l l  
Date: 

TX-4377 
(8-70)  
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Page 2 ,  CWR 
Reactor :  Duane Arnold 

C .  SAFETY-RELATED D E S I G N  CRITERIA 

Exclusion Dis tance ,  M i .  0.19 

Low Popula t ion  Zone D i s t . ,  M i .  6 
Metropol i s  Dis tance  Popula t ion  
Cedar Rapids ,  Iowa 1 0  m i  9'2,035 I ' b m  

Design Bas is  Earthquake 

Operat ing Bas is  Earthquake 

Accel . ,  g 0 .12 

Accel . ,  0.06 
~ ~~ 

Earthquake V e r t i c a l  Shock, 
% of Hor i zon ta l  80 
Peak Fuel  Enthalpy on Rod Drop: 280 c a  

Design Winds i n  mph: 

A t  0 - 50 f t  105  o r  28 psf  

50 - 150 f t  40 psf  

150 - 400 f t  

Tornado 300 mph t a n g  

AP = 3 p s i j  3 s e c  

54 psf  

Is i n t e n t  of 70 des ign  c r i t e r i a  
S a t i s f i e d ?  Yes 

R e c i r c u l a t i o n  Pumping System & ivICm: MCHFR - Reactor  can o p e r a t e  over  range  of 
feedwater  tempera tures  (320-420F) wi thout  changes t o  t h e  the rma l  margin MCHFR 
l i m i t .  

P r o t e c t i v e  system: I n i t i a t e s  r a p i d ,  au tomat ic  shutdown of r e a c t o r .  
t i m e  t o  prevent  f u e l  c l add ing  damage and nuc lea r  system p rocess  b a r r i e r  damage 
fo l lowing  abnormal t r a n s i e n t s .  

Act ion t aken  i n  

D. ENGINEERED SAFETY FEATURES 

I DI. CONTAINMENT ( C t m t )  

0.5 P r i m  C t m t  Leak 
Rate ,  %/day 
Second C t m t  Design 
Press,  p s i g  
Second C t m t  Le.ak 
Rate ,  %/day 

56 

56 

45 

Drywell Design 
Press,  p s i g  
Supprn Chamb Design 
Press, p s i g  
Calc  Max I n t e r n a l  
P r e s s ,  p s i g  

Type of Cons t ruc t ion :  
bu lb  and surrounded by r e i n f o r c e d  conc re t e .  A suppres s ion  pool  shaped like a torus 
surrounds t h e  d rywe l l  and a t  a lower e l e v a t i o n .  The t o r u s  i s  cons t ruc t ed  of s teel  
suppor ted  on a conc re t e  foundat ion .  

0.25 

100 

Primary containment i s  s t e e l  shaped l i k e  an i n v e r t e d  l i g h t  

Design .Bas is :  
tures r e s u l t i n g  from double-ended f a i l u r e  of  any coo lan t  p ipe .  I n t e g r i t y  of  con- 
ta inment  and a s s o c i a t e d  systems designed and mainta ined  so t h a t  o f f - s i t e  doses  
r e s u l t i n g  from DBA w i l l  b e  below va lues  o f  l O C F ' R l 0 0 .  

Designed t o  accommodate, wi thout  fa i lure ,  t h e  p r e s s u r e s  and tempera- 

Vacuum Re l i e f  Capabi1i ty:Primary containment des igned  fo r  e x t e r n a l  p r e s s u r e  d i f -  
f e r e n t i a l  o f  2 psig; vacuum b r e a k e r s  connect suppres s ion  chamber and drywel l .  

Pos t -Cons t ruc t ion  Tes t ing :  Both drywel l  and suppres s ion  chamber w i l l  be s t r e n g t h  
t e s t e d  and l e a k  t e s t e d  t o g e t h e r .  

P e n e t r a t i o n s :  E l e c t r i c a l  p e n e t r a t i o n s  are double  sealed ana i n a i v i a u a l l y  T ; h T ; a D I L .  
Some p e n e t r a t i o n s  have be l lows  seals and are testable. 
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Pare  3, BWR 

Reactor :  Duane Arnold 
D2. EMERGENCY CORE COOLING SYSTEMS 

Residual-Heat-Removal System (RHRS): The r e s i d u a l  heat removal system i s  a 
system of pumps, h e a t  exchangers and p i p i n g  t h a t  f i l f i l l s  t h e  fo l lowing  func t ions :  

. 

Core Spray Cooling System: Two independent  pump loops  wi th  f low r a t e d  a t  3020 gpm 
at  127 p s i a ;  e i t h e r  core-spray loop  capable  of  p reven t ing  c l a d  me l t ing  fo l lowing  a 
LOCA. 

Auto-Depressurizat ion System: Operates  th rough p r e s s u r e - r e l i e f  va lves  t o  lower 
r e a c t o r  system p r e s s u r e  so low p r e s s u r e  s tandby coo l ing  systems can o p e r a t e  t o  
f l o o d  t h e  co re .  

1. Removal o f  decay hea t  du r ing  and a f t e r  p l a n t  shutdown. 
2 .  I n j e c t i o n  of w a t e r  i n t o  t h e  r e a c t o r  v e s s e l  fo l lowing  a LOCA r a p i d l y  enough t o  

r e f l o o d  t h e  co re  and prevent  f u e l  c l a d  me l t ing  independent of o t h e r  co re  cool-  
i n g  systems.  

i n  pr imary containment p re s su re .  
3. Removal of hea t  from primary containment fo l lowing  a LOCA t o  l i m i t  t h e  i n c r e a s e  

Bigh-Pressure Coolant - In jec t ion  System: 1 loop wi th  rated flow at ?YOU gpm us ing  
t u r b i n e  pump powered by r e a c t o r  steam; i f  HPCIS fa i l s ,  p r e s s u r e  r e l i e f  system 
(au to -depres su r i za t ion )  a l lows  LPCIS and core  sp ray  t o  o p e r a t e .  

Low-Pressure Coolant - In jec t ion  System: An o p e r a t i n g  mode of RHRS t o  supply  l a r g e  
q u a n t i t i e s  of  w a t e r  t o  t h e  r e a c t o r  co re  at low-pressures .  Suc t ion  i s  t aken  from 
suppress ion  pool .  Four 1/3 cap. pumps are a v a i l a b l e ,  each r a t e d  4800 gpm @ 20 
p s i a .  I 

I I E.  OTHER SAFETY-RELATED FEATURES 
~~ 

Standby Coolant System: The condensate  s t o r a g e  t ank  and suppres s ion  pool  are 
main sources  of  water. 
ta inment  sumps. 

I n  r e c i r c u l a t i o n  coo l ing  phase ,  water  i s  pumped from con- 

Main-Steam-Line Flow R e s t r i c t o r s :  I n s t a l l e d  i n  each steam l i n e  c l o s e  t o  t h e  
r e a c t o r  vessel. 

Control-Rod Veloc i ty  L i m i t e r s :  At tached  t o  each c o n t r o l  rod; l i m i t s  
r e a c t i v i t y  i n s e r t i o n  rate.  

Control-Rod-Drive-Housing Supports: Located under  r e a c t o r  v e s s e l  nea r  rod 
housing;  l i m i t s  r od  t r a v e l  if housing b r e a k s ;  may be removed and in spec ted  on 
shu t  down. 

Standby Liquid-Control  System: Redundant, independent ,  and d i f f e r e n t  system 
t h a n  c o n t r o l  rods  t o  achieve  and main ta in  s u b c r i t i c a l i t y  - 13.4% sodium penta-  
b o r a t e .  I 
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Reactor:  Duane Arnold 

E. OTHER SAFETY-RELATED FEATURES ( c o n t ' d )  

Containment Atmospheric Con t ro l  System: Makeup a i r  can be supp l i ed  t o  compensate 
f o r  a tmospheric  d e n s i t y  ahanges.  Temp i n  drywell  w i l l  average 135F wi th  l5OF max 
i n  o t h e r  a r e a s .  

Reactor  Core I s o l a t i o n  Cooling System (RCICS): Operates  a u t o m a t i c a l l y  t o  supply 
t h e  r e a c t o r  v e s s e l  w i t h  enough water so t h a t  o p e r a t i o n  of t h e  core  s tandby cooling 
systems ( eng inee red  s a f e g u a r d s )  are n o t  r e q u i r e d  even f o r  a complete l o s s  o f  
feedwater  flow. The system uses  a steam d r i v e n  turbine-pump. 

Reactor  Vessel  F a i l u r e :  (No s p e c i f i c  c o n s i d e r a t i o n s  found) 

and e x t e r n a l  m i s s i l e s  and p ipe  motion. 
Missile & Reactor  Forces - Primary containment p r o t e c t e d  a g a i n s t  i n t e r n a l  

Core Cooling C a p a b i l i t y  - 

Containment f l o o d a b i l i t y  - Can f l o o d  d rywe l l  t o  a l e v e l  above r e a c t o r  c o r e .  

Reactor-Coolant Leak-Detection Systems: Leakage i s  e i t h e r  i d e n t i f i e d  o r  un- 
i d e n t i f i e d .  I d e n t i f i e d  leakage i s  expected from s e a l s ,  e t c .  and can b e  measured. 
U n i d e n t i f i e d  i s  measured by t empera tu res ,  p r e s s u r e ,  humidi ty ,  and mon i to r ing  of 
sump pumps. U n i d e n t i f i e d  leakage l i m i t  i s  s e t  at 1 5  gpm which i s  fa r  below 
150 gpm which i s  t h e  minimum leakage from a c rack  t h a t  i s  l a r g e  enough t o  p rop i -  
g a t  e .  

Fai led-Fuel  De tec t ion  Systems: 
c o n s i s t s  o f  f o u r  gamma r a d i a t i o n  monitors  l o c a t e d  e x t e r n a l  t o  t h e  main steam 

The main steam l i n e  r a d i a t i o n  mon i to r ing  system 

l i n e s  j u s t  o u t s i d e  of t h e  primary containment .  
t e c t  a g r o s s  r e l e a s e  of f i s s i o n  p roduc t s  from t h e  f u e l .  Upon d e t e c t i o n  of high 
r a d i a t i o n ,  t h e  t r i p  s i g n a l s  gene ra t ed  by t h e  monitors  a r e  used t o  i n i t i a t e  a 
r e a c t o r  scram and i s o l a t i o n  of r a d i o a c t i v e  m a t e r i a l  r e l e a s e d  from t h e  f u e l .  

The monitors  a r e  designed t o  de- 

Emergency Power: Two d i e s e l  g e n e r a t o r s ,  each r a t e d  a t  2850 kw; each a lone  i s  
capable  of supplying power t o  shut  down and ma in ta in  p l a n t  i n  a s a f e  c o n d i t i o n .  
Two 125-v dc systems,  each wi th  i t s  own s t a t i c  b a t t e r y  c h a r g e r ,  c i r c u i t  b r e a k e r s ,  
and buses ;  s p a r e  b a t t e r y  c h a r g e r ;  i n  a d d i t i o n ,  2 independent 24148-v buses  each 
s u p p l i e d  by a center-grounded 48-v b a t t e r y  and a cha rge r  f e d  from a v i t a l  power 
bus; normal a u x i l i a r y  power i s  t h e  s t a r t u p  a u x i l i a r y  t r a n s f o r m e r ,  and t h e  power 
f o r  t h i s  i s  t h e  161 bus i n  t h e  main s u b s t a t i o n ;  t h e r e  a r e  3 incoming 161-kv l i n e s  
2 incoming 345-kv l i n e s ,  2 a u x i l i a r y  t r a n s f o r m e r s .  

Rod-Block Monitor: Reactor  manual c o n t r o l  system i n c l u d e s  c o n t r o l s  t h a t  r e s t r i c t  
rod  movement ( r o d  b l o c k )  under c e r t a i n  c o n d i t i o n s  as a backup t o  p rocedura l  contr  
RBM subsystem p r e v e n t s  f u e l  damage. 

Rod Worth Minimizer: 
changes low enough t o  prevent  n u c l e a r  system p rocess  b a r r i e r  damage. 

For manual c o n t r o l ;  p a t t e r n s  and sequences w i t h  r e a c t i v i t y  
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I 

Paee 5. BWR 

S tack  Height  - 100 meters 

Waste Heat System: L i m i t e d  in format ion  a v a i l a b l e .  Closed system coo l ing  u s i n g  
mechanical  draft coo l ing  towers  i s  i n d i c a t e d .  Flow through condenser w i l l  b e  
' ~ 2 6 0 , 0 0 0  gpm.  
river f low at s i t e  i s  3,065 c f s .  

Heat removal capac i ty  of  condenser  i s  3,681 x l o 6  Btu /hr .  Average 

Reactor :  Duane Arnold I F. MISCELLANEOUS 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: 
e r e c t e d  t o  r eco rd  wind d a t a ,  e t c .  Seismographs no t  mentioned. 

Meteoro logica l  equipment t o  be  

P l a n t  Opera t ing  Mode: Load fo l lowing  by a d j u s t i n g  r e c i r c u l a t i n g  pump speeds .  

S i t e  Fea tu res :  Located on t h e  west s i d e  of  t h e  Cedar River  where it flows n o r t h  
t o  sou th .  S i t e  grade  i s  757 which i s  about 20 feet  above normal r i v e r  l e v e l ,  b u t  
about  9 feet  below max probable  f lood .  S i t e  i s  f l a t  w i th  r o l l i n g  h i l l s  t o  t h e  
w e s t ,  bu t  h i l l y  on east s i d e  of r i v e r .  
275 i n  2 m i l e  r a d i u s )  w i th  farming be ing  major l a n d  usage.  
popu la t ion )  i s  t e n  miles sou th .  

The area i s  s p a r s e l y  populated (about  
Cedar Rapids ('L100,OOt 

Turbine O r i e n t a t i o n :  C e n t e r l i n e  d i s t a n c e  between t u r b i n e  and containment i s  
%220 f t .  E jec t ed  t u r b i n e  b l ades  could s t r i k e  containment .  

Emergency Plans :  Emergency p l ans  w i l l  b e  formula ted  wi th  a p p r o p r i a t e  p u b l i c  
agencies  so  t h a t  problems which may a r i s e  du r ing  any emergency invo lv ing  person- 
n e l ,  on s i t e  or o f f - s i t e  can be  handled i n  an o r d e r l y  e f f e c t i v e  manner. T ra in ing  
f o r  a l l  w i l l  be g iven  and p e r i o d i c  p r a c t i c e  d r i l l s  w i l l  be h e l d .  

Environmental Monitor ing P lans :  
survey program i s  scheduled t o  commence no la te r  than  one y e a r  p r i o r  t o  commercial 
ope ra t ion .  The program w i l l  enable  de te rmina t ion  of  t h e  magnitude and source  
n a t u r e  of  n a t u r a l l y  occur r ing  r a d i o a c t i v i t y  at t h e  p l a n t  s i t e  and sur rounding  
a r e a s .  The program w i l l  i nc lude  measurements o f  t h e  a i r ,  a q u a t i c  l i f e ,  s o i l  and 
v e g e t a t i o n  and w a t e r  i n  t h e  p l a n t  v i c i n i t y .  Th i s  program w i l l  b e  planned i n  co- 
ope ra t ion  wi th  f e d e r a l ,  s ta te  and l o c a l  agencies .  

A con t inu ing  environmental  r a d i a t i o n  moni tor ing  

Radwaste Treatment: Liquid wastes axe c o l l e c t e d ,  s t o r e d ,  and/or  t r e a t e d  f o r  
d i s p o s a l  th rough t h e  s e r v i c e  water e f f l u e n t  o r  r e t u r n e d  t o  t h e  condensate  system. 
S o l i d  wastes a r e  c o l l e c t e d ,  p rocessed ,  and packed i n t o  55 g a l .  drums f o r  d i s p o s a l  
o f f - s i t e .  Gaseous was tes  are c o l l e c t e d ,  p rocessed ,  he ld  f o r  decay and d i scha rged  
through t h e  e l e v a t e d  r e l e a s e  p o i n t .  
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THERMAL 

OUTPUT, M W t  1 5 9 3  

TYPE OF NUCLCAR DOCKET NO. 50-331 

STEAM SYSTEM BWR 

1 SIZE OF SITE 480 ACRES SITE GRADE ELEVATIOII 7 5 7 '  (MSL) 

TOPOGRAPHY OF SITE F l a t  

OF SURROUNDING AREA ( 5  M I  RAD) 

TOTAL PERMANENT POPULATION I N  2 MI RAD 275 (1970) I N  5 MI RAD 2730 ( 1 9 7 0 )  

NEAREST CITY OF 50,000 POPULATION Cedar Rapids ,  Iowa 

Ro l l ing  west of r i v e r ,  l l i l l y  e a s t  of r i v e r  

I DISTANCE FROM SITE 10 MILES POPULATION 9 2 , 0 3 5  (1960 ) 

LAND USE I N  5 MILE RADIUS A g r i c u l t u r a l  ( S O % ) ,  o t h e r  l ands  are Wooded I 
CIRCULATING HATER SYSTEM TYPE OF SYSTEM Closed loop us ing  coo l ing  towers  

WATER TAKEN FROM Cedar River  FOR Elakeup 

SUMMER AVG - F AVG - F - - WATER BODY TEMPERATURLS - WINTER AVG - F - 
RIVER FLOW 3,065 (cfs) avg.  "QUANTITY OF MAKEUP WATER 1 2 , 0 0 0  (gpm) 

TEMPERATURE RISE - F - %TOTAL FLOW THROUGH CONDENSERS 260,000 (gpm) 

WEAT REMOVAL CAPACITY OF CONDENSERS 3 , 6 8 1  X lOqBtu/hr) *Per Unit  
COOLING TOWERS Drawings i n d i c a t e  t h e  use  of two mechanica l -draf t  towers. 

OTHER INFORMATION 

NUCLEAR SAFETY INFORHATION CENTER 
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FITZPATRICK, 50-333 (BWR) Page 1 

Reactor :  F i t z p a t r i c k  Project  Name: James A .  F i t z p a t r i c k  
A-E: Stone & Webster Nuclear  Power P l a n t  

Locat ion:  S c r i b a ,  Oswego C o . ,  N.Y. Vessel Vendor: G * F -  
0wner:Pwr. Au thor i ty  o f  t h e  S t a t e  of NY Docket No.: 50-333 
NSS Vendor: G.E .  Containment Cons t ruc to r :  Chicago Bridge 

I I A. THERMAL-HYDRAULIC 

2436 Thermal Output ,  
MWt - 

815 Elec t r ica l  Output ,  

T o t a l  Heat Output f o r  2550 
S a f e t y  Design, M W t  
Steam Flow Rate, 
l b  I h r  

10.47 x l o 6  
I , ~~- ~~ 

'Total  Core Flow 

I I 1020 Coolant P r e s s u r e ,  
P s i g  

48.451 Heat T r a n s f e r  
A r e a .  f t 2  I 18.5 Max Power p e r  Fue l  I Rod Uni t  Lath.  k w l f t  

- <  

429,000 

164,734 

4380 

558 

Maximum Heat Flux,  
B tu /h r - f t2  
Average Heat Flux,  
Btu/hr-f t 2  
Maximum Fue l  Tempera- 
t u r e ,  OF 
Average Fuel  Rod 
Surface Temn OF 

- >1.9 MCHFR 

T o t a l  Peaking 
Fac to r  
Avg Power Dens i ty ,  

2.6 

51.2 
Kw/R 

B .  NUCLEAR 

H 2 0 / U 0 2  Volume 
R a t i o  
Moderator Temp Coef 
Cold, Ak/k/OF 
Moderator Temp Coef 
Hot, No Voids 
Moderator Void Coef 
Hot, No Voids,  Ak/k/% 
Moderator Void Coef 
Opera t ing  
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 ,  
Hot, No Voids 
Doppler C o e f f i c i e n t ,  
Operat ing 
I n i t i a l  Enri  chmen t , 
% 
Average Discharge Ex- 
posure,  MWD/Ton 
Core Average Void 
Within Assembly, % 
k e f f ,  A l l  Rods I n  

Max Rod Out k e f f '  

Con t ro l  Rod Worth, 
% 
C u r t a i n  Worth, 
% 
Burnable Po i sons ,  
Type and Form 
Number of Con t ro l  
Rods 
Number of Part-Length 
Rods (PLR) 

2.41 

-5.0 x 10-5 

-39.0 1n-5 

c 1 . 3  x - 

2.23 

19,000 

43.1 

0.96 

cO.99 

0.01 A K e f f  

--- 
F l a t  c u r t a i n s  - 
boron/SST 

137 

compiled by: Fred Heddleson 
Date: Februarv 1969 

(8-70) 
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Exclusion Di s t ance ,  M i .  0.57 

Low Popu la t ion  Zone D i s t . ,  M i .  

Me t ropo l i s  D i s t ance  Popu la t ion  
Syracuse,  N.Y. 36 M i .  216,038 ( 6 0 )  
Design Basis Earthquake 
Accel. ,  g 0.15 

Operat ing Basis Earthquake 
Accel . ,  g 0.08 

Earthquake Vertical Shock, 
% of Hor i zon ta l  66 

~ 

Design Winds i n  mph: 

A t  0 - 50 f t  90 

50 - 150 f t  lo5 

150 - 400 f t  125 

Tornado 300 mph t ang .  + 60 t r a n s .  

AP = 3 p s i 1 3  s e c  

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 ( P  1.5-1) 

R e c i r c u l a t i o n  Pumping System & MCHFR: 
Reactor  power l e v e l  is  c o n t r o l l e d  by a 

Drywell Design 56 
Press, p s i g  

56 Supprn Chamb Design 
Press,  p s i g  
Calc Max I n t e r n a l  
Press, p s i g  46 

I combination o f  c o n t r o l  rod p o s i t i o n i n g  and r e a c t o r  coo lan t  r e c i r c u l a t i o n  flow. 

P r i m  C t m t  Leak o.5 
Rate,  %/day 
Second C t m t  Design 
Press, p s i g  
Second C t m t  Le.ak 

0.25 

Rate ,  %/day 100 

p r o t e c t i v e  System: Two t r i p  systems. 
systems w i l l  scram r e a c t o r .  
l e v e l .  o r  loss o f  Dower t o  p r o t e c t i v e  svstem. M-G sets 

High neu t ron  f l u x  (120%) monitored i n  bo th  
Shutdown a l s o  on r e a c t o r  h igh  p r e s s u r e ,  low water 

D. ENGINEERED SAFETY FEATURES 

I ~ i .  CONTAINMENT ( C t m t )  

Design B a s i s :  
f i s s i o n - p r o d u c t  release so t h a t  o f f - s i t e  doses  would be h e l d  below lOCFRlOO 
l i m i t s .  Design-basis a c c i d e n t  is a double-ended p ipe  r u p t u r e .  

T o  p rov ide  c a p a b i l i t y  i n  even t  of p o s t u l a t e d  LOCA t o  l i m i t  I 
Vacuum 

Relief va lves  p r e v e n t  vacuum from exceeding 2 ps ig .  
supprn chamber t o  drywell .  

'Os t-Cons truction Testing: 
for leakage a t  56 ps ig .  
w i th  b l d g  a t  n e g a t i v e  0.25 i n .  H20. 

Pr imary  Containment designed f o r  2 p s i g  e x t e r n a l  p r e s s .  
Vacuum breake r  va lves  ven t  

Drywell and suppres s ion  chamber t e s t e d  pneumat i ca l ly  
Reactor  b l d g  is leak-checked P e n e t r a t i o n s  t e s t e d  same. 

Penetrations: 
w i th  r e s i l i e n t  seals o r  g a s k e t s  have p r o v i s i o n  €or i n d i v i d u a l  t e s t i n g  ( p  5.1-31) 

There are bo th  double and s i n g l e  s e a l e d  p e n e t r a t i o n s .  A l l  t h o s e  I 
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tank  o r  t h e  supprn pool: A steam t u r b i n e  us ing  r e a c t o r  steam d r i v e s  a cons t an t  
' f low pump which i n j e c t s  water tryough t h e  f eedwa te r  p ip ing .  
o p e r a t e  u n t i l  t h e  LPCIS starts. 

I @  20 p s i d  s ta r t  when p r e s s u r e  drops low enough and beg in  t o  i n j e c t  b o r a t e d  water 
l i n t o  t h e  r e a c t o r  t o  f l o o d  t h e  core.  

~ 

This  system w i l l  

bow-Pressure Coo lan t - In j ec t ion  System: Four pumps each wi th  a c a p a c i t y  of 7700 gpi 

Paee 3. BWR 

' Main-Steam-Line Flow R e s t r i c t o r s :  
limit loss of water f r o m  t h e  r e a c t o r  i n  case of s team-l ine r u p t u r e .  I t  is  a 
ven tu r i - type  r e s t r i c t o r  w i th  0.6 r a t i o  of diameters .  

I n s t a l l e d  i n  each main l i n e  n e a r  r e a c t o r  t o  

Reactor :  F i t z p a t r i c k  
D2. EMERGENCY CORE COOLING SYSTEMS 

sYs Two independent l oops ,  each wi th  c e n t r i f u g a l  pumps and 
r e a c t o r - v e s s e l  s p r a y  s p a r g e r  r i n g .  
supply i s  t h e  suppres s ion  pool .  
i n  t h e  d rywe l l  i n i t i a t e s  t h e  system. 

Pump c a p a c i t y  is 4625 gpm @ 120 ps id .  Water 
Low water l e v e l  i n  t h e  r e a c t o r  or high p r e s s u r e  

I 
LPCIS starts from t h e  same s i g n a l s .  A-C 

lpump motors have s e p a r a t e  bus s t andby  power. 

Auto-Depressurization Reduces r e a c t o r  p r e s s u r e  by use of p r e s s u r e - r e l i e f  
v a l v e s  so t h e  LPCI G core  s p r a y  systems w i l l  b eg in  ope ra t ion .  Auto-depress. system 
is ope ra t ed  a u r o m a t i c a l l y  upon c o i n c i d e n t  s i g n a l s  of  r e a c t o r  low water l e v e l ,  high 
d rywe l l  p r e s s u r e  and HPCIS low d i scha rge .  

(RHRS) : To adequately c o o l  core  a f t e r  LOCA, t o  c o o l  
supprn poo l ,  and t o  p rov ide  redundancy f o r  co re  s tandby coo l ing  system. KHRS con- 
sists of 2 l o o p s ,  each wi th  one h e a t  exchanger ,  2 main pumps, and 2 se rv ice -wa te r  
pumps. A l l  designed t o  Class-I seismic cr i ter ia .  
r e a c t o r - v e s s e l  head s p r a y ,  and containment coo l ing  are p a r t  of RIIRS. 

Resid'al-Heat-Removal 

The shutdown coo l ing  system, 

High-pressure  Coolant-Inj  e c t i o n  System: There i s  one loop with 4220 gpm c a p a c i t y  
a t  1120 t o  150 p s i  d i f f  p r e s s .  Water comes from t h e  100,000 g a l  condensate s t o r a g e  

Control-Rod Ve loc i ty  L i m i t e r s :  An i n t e g r a l  p a r t  of  t h e  bottom of each c o n t r o l  
rod, r e s t r i c t i n g  wi thdrawal  veracities so  r e a c t i v i t y  a d d i t i o n  r a t e  is l i m i t e d  t o  a 
safe value.  

~~ ~ 

Control-Rod-Drive-Housing Supports :  P r o t e c t s  a g a i n s t  f u r t h e r  damage, p reven t ing  
I s i a f i c a n t  n u c l e a r  t r a n s i e n t  i f  a d r i v e  housing breaks or s e p a r a t e s  from t h e  
bottom of t h e  r e a c t o r  v e s s e l .  The d r i v e  housing f a l l s  1 / 4  inch  and i s  caught t h e r e  
by t h e  suppor t s .  

Standby Liquid-Cont ro l  System: Provides  redundant  c a p a b i l i t y  f o r  r e a c t i v i t y  con? 
t r o l ,  independent  of c o n t r o l  r o d s ,  t o  ach ieve  o r  ma in ta in  r e a c t o r  s u b c r i t i c a l .  
Sodium pen tabora t e  ( 13.4 %) is used. 
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Reactor:  F i t z p a t  r i c k  I E.  OTHER SAFETY-RELATED FEATURES ( c o n t ' d )  

Containment Atmospheric Con t ro l  System: TWO f a n - c o i l  u n i t s  hold temp below 150 F 
du r ing  normal ope ra t ion .  A purge system p rov ides  v e n t i l a t i o n  f o r  maintenance 
o p e r a t i o n s  and purges containment i f  r a d i o a c t i v i t y  l e v e l  i s  above l i m i t s .  
a i r  changes p e r  hour  f o r  d rywe l l  and suppres s ion  poo l  are p o s s i b l e .  
purge connect ions are a v a i l a b l e  f o r  f u t u r e  i f  needed. 

down, removing decay h e a t  by pumping makeup water i n t o  t h e  r e a c t o r  v e s s e l .  
i n  case of  l o s s  of  flow from t h e  feedwater  system and/or  e s p e c i a l l y  i f  r e a c t o r  is 
i s o l a t e d  from i t s  normal h e a t  s i n k .  
s t o r a g e  tank w i t h  r e s e r v e d  volume s u f f i c i e n t  f o r  8 h r  use.  This supply is sha red  
wi th  HPCIS. 
coo l ing ,  t h e  s tandby co re  coo l ing  system starts. 

Three 
Nitrogen 

Reactor  Core I s o l a t i o n  Cooling System (RCICS): Provides  co re  coo l ing  du r ing  shu t -  
Used 

RCIC d e l i v e r s  des ign  flow i n  30 sec from a 

Suppression poo l  is backup supply.  I f  RCIC c a n ' t  ma in ta in  core  

Core Cooling C a p a b i l i t y  - 

Containment F l o o d a b i l i t y  - I 
Reactor-Coolant Leak-Detection Systems: There is a s e a l - r i n g  l e a k - d e t e c t i o n  

system f o r  r e a c t o r  v e s s e l ,  and leakage a t  pump seals i s  monitored. 

Fai led-Fuel  De tec t ion  Systems: Main s team-l ine moni tor ing  system w i l l  i n d i c a t e  
Th i s  system can f a i l e d  f u e l  by high r a d i a t i o n  r ead ings  i n  any main steam l i n e .  

i n i t i a t e  r e a c t o r  shutdown. Four channels  do t h e  monitor ing.  

Emergency Power: Two completely independent a u x i l i a r y  ac power systems are a v a i l -  
able. 
i n  safe cond i t ion .  
s e p a r a t e  rooms. 
f u e l  is a v a i l a b l e  f o r  7 days of  cont inuous ope ra t ion .  
4250 hp 

E i t h e r  one a lone  can supply power r e q u i r e d  t o  s h u t  down and ma in ta in  p l a n t  

Diesel 
Each system has two 4160-v d i e s e l  g e n e r a t o r s  i n s t a l l e d  i n  

Each has  4,160-v swi t ch  g e a r  and a 600-v u n i t  s u b s t a t i o n .  
The e s t i m a t e d  t o t a l  l oad  is 

Rod-Block Monitor: This  subsystem h i n d e r s  c o n t r o l  rod with-drawal e r r o r s  t o  
p reven t  f u e l  damage. 
from s e l e c t e d  groups of  Low-Power-Range Monitoring (WRM) subsystem a m p l i f i e r s  are 
averaged t o  c o n t r o l  rod  movement, Computer system performs t h e  ave rag ing  f u n c t i o n  
(Sec t .  7.4.4.3) 

Two R B M  monitor ing channels  are provided. Output s i g n a l s  

Rod Worth Minimizer: Computer-programmed sequences t h a t  ass is t  t h e  o p e r a t o r  i n  
manual c o n t r o l  so  rod  movements are sequenced t o  ach ieve  minimum rod-worth 
changes. ( S e c t i o n  7.8.3.3) 
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Page 5,  BWR 

. 

Reactor :  F i t  z p a t r i c k  

F. MISCELLANEOUS 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: Aerovane wind instrument  
mounted on a 203-f t  tower used f o r  1963-64 me teo ro log ica l  s t u d i e s  a t  t h e  s i te .  
U.S. weather  bureau a t  Oswego ( 7  m i l e s )  has  weather da t a .  
Seismographs n o t  mentioned. 

~~ ~ 

P l a n t  Operat ing Mode: Almost always w i l l  be base loaded. 

S i t e  Fea tu res :  Located on t h e  sho re  of L a k  e O n t a r l o  n e a r  i t s  LA corne r  about 3 3 0 0  
f t  east of  Nine Mile P o i n t  Nuclear  S t a t i o n .  The s i t e  i s  g e n t l y  r o l l i n g  w i t h  a 
s i t e  grade of 271’ MSL which i s  w e l l  above t h e  normal l ake  l e v e r  of about 246’. 
The l a n d  usage around t h e  s i te  is  v a r i e d  ( I n d u s t r i a l ,  r e s i d e n t i a l ,  r e c r e a t i o n a l ,  
and a g r i c u l t u r a l )  Popu la t ion  w i t h i n  5 m i l e  r a d i u s  is  1977 (1960 pop). 

Turbine O r i e n t a t i o n :  Blades e j e c t e d  from t u r b i n e  cannot s t r i k e  t h e  containment 
s t r u c t u r e .  

Emergency Plans:  S t a t i o n  o p e r a t i n g  staff  w i l l  p r epa re  w r i t t e n  p roc idu res  t o  be 
used i n  a l l  normal and emergency cond i t ions .  
c r e d i b l e  a c c i d e n t  s i t u a t i o n  invo lv ing  release of  r a d i o a c t i v i t y  t o  t h e  p u b l i c  
domain, pe r sonne l  w i l l  fo l low procedures  e s t a b l i s h e d  by d r i l l s  and t r a i n i n g .  

I n  t h e  e v e n t  of  an u n l i k e l y ,  y e t  

Environmental  Monitoring P lans :  A program e s t a b l i s h e d  f o r  Nine Mile P o i n t  Nuclear  
P l a n t  w i l l  con t inue  and probably be expanded i n  scope,  The aim of t h e  program i s  
t o  demonstrate  conformance t o  10CFR20. The F i n a l  S a f e t y  Analysis  Report  f o r  Nine 
Mile P o i n t  s t a t e d  t h a t  t h e  environment of  t h e  area has  t h e  c a p a c i t y  t o  s a f e l y  
absorb a l l  t h e  a c t i v i t y  t h a t  can c r e d i b l y  be r e l e a s e d  du r ing  r o u t i n e  o p e r a t i o n s  
of  bo th  n u c l e a r  p l a n t s .  D e t a i l e d  s t u d i e s  of l a k e  c u r r e n t s  are under way t o  d e t e r -  
t h e  probable  pa th  and d i l u t i o n  of l i q u i d  e f f l u e n t s .  
measured and effects of o p e r a t i o n  on f i s h  i n v e r t i g a t e d .  

Water temperature  w i l l  be 

Radwaste Treatment:  Gaseous, l i q u i d  and s o l i d  waste d i s p o s a l  f a c i l i t i e s  w i l  be 
designed so t h a t  d i scha rge  of e f f l u e n t s  and off-si’te shipment w i l l  a e  i n  accordanc 
wi th  10CFR2O and DOT r e g u l a t i o n s .  P rocess  and d i scha rge  streams w i l l  be appropr i -  
a t e l y  monitored and such au tomat i c  f e a t u r e s  i n c o r p o r a t e d  as may be necessary t o  
ma in ta in  releases below t h e  p e r m i s s i b l e  l i m i t s  of  10CFR2O. 

Stack Height - 
Waste Heat System: A once-through c o o l i n g  system w i l l  be used t a k i n g  water from, 

305 f t  un l ined  r e inao rced  conc re t e  

and d i s c h a r g i n g  back t o ,  Lake Ontar io .  A t o t a l  of 371,000 gpm w i l l  be used wi th  
31.5 F temperature  rise. New York S t a t e  r e q u i r e s  s u r f a c e  temperature  of l a k e  be 
r a i s e d  no more t h a n  3 F beyond a r a d i u s  of 300 f t  of  d i scha rge .  
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G. CIRCULATING WATER SYSTEM 
& SITE FEATURES 

REACTOR NAHE James A .  F i t z p a t r i c k  

Nuclear  Power P l a n t  

THERMAL 

OUTPUT, M W t  2436 

SIZE OF SITC - ACRES 

TYPE OF NUCLEAR DOCKET NO. 50-333 

STEAM SYSTEt4 BWR 

SITE GRADE ELEVATION 271 '  (NSL) 

TOPOGRAPHY OF SITE 

OF SURROUNDING AREA ( 5  M I  RAD) 
F l a t  t o  R o l l i n g  

Rol l ing  I 
TOTAL PERMANENT POPULATION I N  2 M I  RAD 297 ( 1 9 6 0 )  I N  5 MI RAD 1 9 7 7  ( 1 9 6 0 )  

NEAREST CITY OF 50,000 POPULATION Syracuse , N e w  York 

DISTANCE FROM SITE 36 MILES POPULATION 2 1 6 , 1 3 8  ( 1 9 6 0 )  

LAND USE I N  5 MILE RADIUS I n d u s t r i a l ,  R e s i d e n t i a l ,  6 R e c r e a t i o n a l ;  however 
40% of l a n d  i n  Oswego County is used €or farming 

CIRCULATING WATER SYSTEM TYPE OF SYSTEM Once through 

WATER TAKEN FROM Lake Ontar io  FOR Condenser c o o l i n g  

SUMMER AVG 6 7  F AVG - F WATER BODY TEMPERATURES - WINTER AVG 37 

RIVER FLOW NA (cfs) avg. >':QUANTITY 'OF MAKEUP WATER - (gpm) 

I 
- - F - 

TEMPERATURE RISE 32 F - *TOTAL FLOW THROUGH CONDENSERS 353,000 (gpm) - %EAT REMOVAL CAPACITY OF CONDENSERS ( B t u h r )  +:per U n i t  

COOLING TOWERS None 
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. 
BEAVER VALLEY, 50-334 (PWR) Page 1 

p r o j e c t  Name:  Beaver Val ley  Power S t a t i o n  
A-E: Stone & Webster 

Location: Beaver Co., Penn.* Vessel Vend0r:Westinghouse 
3wner: Duquesne L i g h t  Company Docket No.: 50-334 
YSS Vendor: Westinghouse Containment Cons t ruc t0r :S tone  & Webster * 25 m i  NW P i t t s b u r g h  

Reactor: Beaver Val ley  

A .  THERMAL-HYDRAULIC B .  NUCLEAR 

2660 H 2 0 / U ,  4.18 Thermal Output. 
'lwt Cold 
Electrical  Output ,  847 Avg Is t-Cycle 14,500 
W e  Burnup, MWD/MTU 

24,000 T o t a l  Heat Output f o r  F i r s t  Core Avg 
Sa fe ty  Design,  MWt  Burnup, MWD/YTlJ 
T o t a l  Heat Output ,  9051 x l o 6  Maximum Burnup. 

System P r e s s u r e ,  2250 
p s i a  Enrichment, % 

1.85 
Nominal Enrichment. % 

2774 

Btu/hr  MIJD/MTU 

r n R  , 
2 .o 

2 . 6  

Reg ion- 1 

Reg i on- 2 

T o t a l  Flow rate ,  100.7 x l o 6  Reg ion- 3 3.2  
l b / h r  Enrichment, % 
Eff  F lowra te  f o r  95.5 x 106 k e f f ,  Cold, No 1 . 2 0 7  
Heat Trans l b / h r  Power, Clean 
Eff  Flow Area f o r  I l . 8  k e f f ,  Hot, F u l l  Power 1.137 

Fue l  Rods, f t / s e c  Worth, % 
Avg Mass Ve loc i ty  2.30 x l o 6  Shutdown Boron, No 
l b  /hr-f t Rods, Clean,  Cold, ppm 

1460 

LJ"" 

l e a n ,  Hot, ppm I Nominal Core 543.5 Shutdown Boron, No- I IL& 
I n l e t  Temp, "F Rods, C 
Avg R i s e  i n  Boron Worth, Hot, 

1% f o r  85 ppm Core, "F 70.2 
Nom Hot Channel Boron Worth, Cold, 
O u t l e t  Temp, "F 643.6 X Aklklppm 1% f o r  70 ppm 
Avg Film Coeff ,  F u l l  Power Moderator +0.3 x lr)-4 t o  
Btu /hr  f t 2 ,  "F 5420 

X Ak/k/ppm 

Temp Coeff ,  Ak/k/"F -3 .5  x 
Avg Film Temp Moderator P r e s s  -3.0 x 10-6 t o  
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k x c l u s i o n  Di s t ance ,  M i .  0 . 2 3  rad 

Low Popu la t ion  Zone D i s t . ,  M i .  3 . 6  
Design Winds i n :  psf Gust Coef. 

A t  0 - 50 f t  e l e v  2 1  1 .7  

30 1 .4  Metropo l i s  I P i t t s b u r g h ,  P a .  

150 - 400 f t  40 1.0 
0.125 

Tornado 300 mph tang.  + 60 t r a n s .  Operat ing Basis Earthquake 

AP = 3 p s i /  3 s e c  Earthquake Vertical Shock, 
X of H o r i z o n t a l  66 

1 

Is i n t e n t  of 70 Design Criteria s a t i s f i e d ?  Yes 

D. ENGINEERED SAFETY FEATURES 

D 1 .  CONTAINMENT 

Design P r e s s ,  
Dsie 

42.2 45 1 Calcu la t ed  Max 
I n t e r n a l  Press,  p s i a  

~~~ 

0.1. Max Leak Rate a t  
Design P r e s s ,  %/day 

Type of Construct ion:  S t e e l - l i n e d ,  r e i n f o r c e d  conc re t e  c y l i n d e r  w i t h  hernispherica 
dome and f l a t  r e in fo rced -conc re t e  foundat ion m a t .  

Design Basis: 
by double-ended p i p e  r u p t u r e .  
p r e s s u r e  du r ing  normal o p e r a t i o n .  

Designed t o  l i m i t  release of f i s s i o n  products  i n  case  of  LOCk cause 
Containment w i l l  be maintained a t  subatmospheric 

Vacuum R e l i e f  C a p a b i l i t y :  Max. des ign  vacuum is  8 . 7  p s i a .  Inne r  s t e e l  s h e l l  
designed t o  w i t h s t a n d  max. vacuum t h a t  can be  a t t a i n e d .  

Post-Construct ion Tes t ing :  Air-pressure tes t  conducted on containment using 115% 
of containment p r e s s u r e .  Held f o r  1 h r .  
a f t e r  c o n s t r u c t i o n  as w e l l  as p e r i o d i c a l l y  a f t e r  ope ra t ion .  

Pene t r a t ions : "S imi l a r  t o  those  i n  r e a c t o r  power s t a t i o n s  now be ing  l i c e n s e d .  A 
pre l imina ry  e v a l u a t i o n  of t h e s e  f e a t u r e s  i n d i c a t e s  no leakage pa ths  t o  environment 
As f i n a l  d e s i g n  i s  performed, a more d e t a i l e d  a n a l y s i s  i s  made t o  e s t a b l i s h  t h i s  
p re l imina ry  e v a l u a t i o n  conc lus ive ly .  '' 

Leakage rates are checked f o r  3 p r e s s u r e  

(page 5.5-1). 

Weld Channels: A l l  welded seams i n  t h e  m a t ,  c y l i n d r i c a l  l i n e r  w a l l ,  hemisphe r i ca l  
dome, and l i n e r  p e n e t r a t i o n s  are covered wi th  cont inuously welded tes t  channe l s .  
A p r e s s u r i z e d  halogen gas  is  pu t  i n t o  t h e  tes t  channe l s ,  and t h e  l i n e r  welds are I examined f o r  l e a k s ,  u s i n g  a halogen gas  d e t e c t o r .  

t 
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~ ~~~~~~ ~ 

Reactor:  Beaver Valley 
D2. CONTAINMENT SAFETY FEATURES 

Containment Spray System: blade up of  two system. One i s  t h e  Quench Spray,  o t h e r  
i s  t h e  Recirc. Spray. These two, o p e r a t i n g  t o g e t h e r ,  reduce containment temp and 
r e t u r n  containment p r e s s u r e  t o  subatmospheric.  R e c i r c u l a t i o n  Spray maintains  sub- 
a tmospheric  p r e s s u r e  and t r a n s f e r s  h e a t  t o  t h e  r i v e r  coo l ing  w a t e r .  Quench Spray,  
w i th  chemical a d d i t i v e s  reduces c o n c e n t r a t i o n  of a i r b o r n e  f i s s i o n  p roduc t s .  Quencl 
Spray Sys t e m  uses  two f u l l - c a p a c i t y  dual-dr ive pumps. 

Containment Cooling: R e c i r c u l a t i o n  sp ray  coo l s  containment by sp ray ing  cooled 
water i n t o  t h e  containment space.  Water is r e c i r c u l a t e d  through heat-exchangers,  
which are cooled by r i v e r  water. 

Containment I s o l a t i o n  System: A means of i s o l a t i n g  primary containment by c los -  
i n g  o f f  p e n e t r a t i o n s  through containment w a l l s .  Th i s  c l o s i n g  of va lves  occurs  
a u t o m a t i c a l l y  t o  p reven t  release of r a d i o a c t i v i t y  i n  t h e  even t  of LOCA. 
fo l lows  c o i n c i d e n t  and redundant containment high-pressure s i g n a l s ,  o r  by co inc i -  
den t  p r e s s u r i z e r  low-level  and low-pressure s i g n a l s .  

Act ion 

Containment A i r  F i l t r a t i o n :  Supply a i r  f i l t e r e d .  Exhaust f i l t e r i n g  no t  mentionec 
A i r  exhausted a t  a p o i n t  10 - f t  h i g h e r  than turbir.: . bu i ld ing  r o o f .  

P e n e t r a t i o n  Room: None shown on s k e t c h e s .  

Organic-Iodide F i l t e r :  Nothing found. 

Hydrogen Recombiner: 1tot found. 

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

Accumulator Tanks: Designed t o  ASME S e c t i o n  I11 Class-C code. Three t a n k s ,  1 pel 
loop (carbon s tee l  - s t a i n l e s s  s tee l  l i n e d ) .  Design p r e s s .  700 p s i g .  Water volumc 
a t  o p e r a t i n g  c o n d i t i o n s  - 925 f t 3  ( ~ 7 0 0 0  g a l . )  
d e l i v e r  t o  t h e  co re  and one t o  t h e  broken p ipe  loop. 

On p i p e  r u p t u r e ,  2 accumulators 

High-head S a f e t y  I n j e c t i o n :  Pumps bo ra t ed  w a t e r  i n t o  r e a c t o r  from boron i n j e c -  
tion t a n k  and t h e n  from r e f u e l i n g  w a t e r  s t o r a g e  t ank .  
f o r  150 gpm a t  2750 p s i g .  

Pump d a t a  - 3 a v a i l a b l e  
Boron i n j e c t i o n  t ank  c a p a c i t y  is  900 g a l l o n -  

Low-head S a f e t y  I n j e c t i o n :  Low-head i n j e c t i o n  pumps draw water from t h e  r e fue l ing  
a t e r  s t o r a g e  t ank .  Two pumps are a v a i l a b l e  f o r  3000 gpm at  300-psig flow. 
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In-Core I n s t r u m e n t a t i o n  - System g i v e s  informat ion  on neut ron  f l u x  d i s t r i b u -  
Both r a d i a l  & az imutha l  symmetry of power can be evalu-  t i o n  & f u e l  tempera tures .  

D e r  . .  - 
Unborated Water Control :  (page 7 .6 .2 -1 )  

A boron recovery  system c o l l e c t s  r a d i o a c t i v e  r e a c t o r  c o o l a n t  and s e p a r a t e s  i t  i n t o  
s t r i p p e d  l i q u i d  and gas .  The s t r i p p e d  l i q u i d  is evaporated t o  r e c l a i m  b o r i c  a c i d  

Page 4 .  PWR 
Reactor: Beaver Val ley 

E. OTHER SAFETY-RELATED FEATURES 
~ _ _ _ _ _  

Reactor  Vessel F a i l u r e :  Not d i scussed .  
Missile & Reactor  Forces  - Pipe-support  system designed t o  prec lude  damage t o  

o t h e r  l i n e s  and equipment i n  case of one l i n e  break .  

j e c t i o n  by accumula tors ,  and two independent  pumping systems.  
Core Cooling C a p a b i l i t y  - Three systems a v a i l a b l e  f o r  c o r e  cool ing  - s a f e t y  i n  

Containment F l o o d a b i l i t y  - Found noth ing  i n d i c a t i n g  t h a t  containment can be I f looded . 
Reactor-Coolant Leak-Detection Systems: Coolant l e a k s  would be d e t e c t e d  by equip-  

, ment which cont inuous ly  monitors  containment a i r  a c t i v i t y  and humidi ty .  Readout i s  
i n  c o n t r o l  room. Coolant leakage  which raises containment a i r  a c t i v i t y  would be 
d e t e c t e d  by t h e  a i r - p a r t i c u l a t e  monitor and/or  t h e  gas  monitor .  
s t rument  d e t e c t s  i n c r e a s e s  i n  mois ture  which might occur  i f  coolan t  leaked .  Opera- 

The humidi ty  in-  

1 t i o n  frequency of containment sump pumps would show change i n  c o n d i t i o n s .  

Fai led-Fuel-Detect ion Systems: Reactor  c o o l a n t  monitored us ing  h igh  range-and 
low range d e t e c t o r s .  High range would i n d i c a t e  f a i l e d  f u e l .  It  uses  an i o n  cham- 
b e r  which d e t e c t e d  Co-60. 

Emergency Power: Two s e p a r a t e l y  independent  d i e s e l  g e n e r a t o r s  r a t e d  a t  4100 v ,  
2850 kw. Generator  sets are i s o l a t e d  from each o t h e r .  E i t h e r  g e n e r a t o r  s e t  i s  
capable  of powering t h e  engineered-safeguards equipment needed f o r  LOCA. Genera- 
t o r s  can come up t o  speed and accept  load  w i t h i n  10 seconds.  Two completely in-  
dependent 125-v dc b a t t e r y  systems a r e  a v a i l a b l e ,  each c o n s i s t i n g  of 6 0 - c e l l  lead-  
a c i d  b a t t e r y ,  b a t t e r y  charger  and d i s t r i b u t i o n  panel .  

Cont ro l  of Axial Xenon O s c i l l a t i o n s :  
Burnable Shims - B o r o s i l i c a t e  g l a s s  

Part-Length Cont ro l  Rods - These are a v a i l a b l e  and o p e r a t e  only by manual 
c o n t r o l .  I 
(9.2-1). 

Long-Term Cooling - I n t e r n a l  o r  E x t e r n a l  Systems: I n t e r n a l  long-term cool ing  is  
provided by 2 s e p a r a t e  low-pressure s a f e t y - i n j e c t i o n  subsystems. E x t e r n a l  cool ing  
i s  provided by t h e  r e c i r c u l a t i o n  s p r a y  system. 

. 
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. 
Windspeed, D i r e c t i o n  Recorders,  and Seismographs: Unit  l o c a t e d  a t  Shippingport  

Atomic Power S t a t i o n  n e a r  s t a t i o n  g rade ,  and u n i t s  a t  Greater P i t t s b u r g  A i r p o r t  
were used f o r  wind-data s t u d i e s .  No mention of seismographs.  

P l a n t  Operat ing Mode: Load fo l lowing  I 
S i t e  Fea tu res :  Located on t h e  sou th  bank of t h e  Ohio River  on 420 acre s i t e  about 

S i t e  g rade  has  two l e v e l s  (707' and 735 ' )  r equ i r ed  be- 
25 m i  NW of P i t t s b u r g h .  
set as max probable  f l o o d .  
cause of t h e  h i l l y  n a t u r e  of t h e  s i t e .  
a s m a l l  town e x i s t i n g  a c r o s s  t h e  r i v e r  about  1 1 1 2  m i l e s  away. 
s i t e ,  l and  use i s  mostly i n d u s t r i a l .  

River  a t  t h i s  p o i n t  is  about  1 m i  wide w i t h  730' e l e v a t i o l  

Popu la t ion  w i t h i n  2 m i  r a d i u s  is  7760 ( 6 8 ) .  
Close-in t o  t h e  

Emergency P lans :  E f f e c t i v e  measures w i l l  b e  provided t o  p r o t e c t  o p e r a t i n g  person- 
n e l  and t h e  g e n e r a l  p u b l i c  i n  case  of a major a c c i d e n t  such as f i r e  o r  a c c i d e n t a l  
release of r a d i o a c t i v i t y .  
emergency p rocedures .  
procedures  f o r  hand l ing  contaminated and i n j u r e d  pe r sonne l .  

S t a t i o n  pe r sonne l  w i l l  be  t r a i n e d  and f a m i l i a r  w i th  
The Aliquippa H o s p i t a l  s t a f f  i s  c u r r e n t l y  f a m i l i a r  w i th  

Environmental Monitoring P lans :  P r e o p e r a t i o n a l  and p o s t - s t a r t u p  programs w i l l  be 
done t o  l e a r n  t h e  i d e n t i t y  and c o n c e n t r a t i o n s  of r a d i o a c t i v e  materials i n  t h e  en- 
vironment ,  and t o  i d e n t i f y  probable  sou rces .  
v e r i f y  t h a t  r a d i o a c t i v i t y  releases from t h e  s t a t i o n  do n o t  r e p r e s e n t  a hazard t o  
t h e  g e n e r a l  p u b l i c  and are w i t h i n  p e r m i s s i b l e  l i m i t s .  
s i g n i f i c a n t  i n c r e a s e s  i n  environmental  r a d i a t i o n  l e v e l s  r e s u l t i n g  from o p e r a t i o n s ,  
and t o  v e r i f y  its e f f e c t i v e n e s s  of t h e  r a d i o l o g i c a l  c o n t r o l  program. 

The program w i l l  be designed t o  

To d e t e c t  and document any 

Radwaste Treatment:  P rov ides  equipment t o  c o l l e c t ,  p r o c e s s ,  & prepa re  f o r  d i sposa  
all r a d i o a c t i v e  l i q u i d ,  gaseous,  and s o l i d  wastes. A f t e r  sampling,  some l i q u i d  
wastes are evaporated.  Evaporator  condensate  is  d i scha rged  t o  t h e  r iver  a t  concen 
t r a t i o n s  below l i m i t s  of l O C F R 2 0  and o t h e r  a p p l i c a b l e  r e g u l a t i o n s .  Evaporator  
r e s i d u e s  and noncombustible s o l i d  wastes are drummed, and combustible s o l i d  wastes 
are ba led  o r  drummed, f o r  shipment t o  o f f - s i t e  d i s p o s a l .  Gaseous wastes are col-  
l e c t e d  & s t o r e d  u n t i l  r a d i o a c t i v i t y  l e v e l  pe rmi t s  d i s c h a r g e  a t  c o n c e n t r a t i o n s  belo1 
t h e  l i m i t s  se t  f o r t h  i n  10CFR20. 
Stack Height - Height of s t a c k  could n o t  be found. 
Waste Heat System: A once-through coo l ing  system is  used wi th  a mechanical 

d r a f t ,  v a r i a b l e  c y c l e ,  coo l ing  tower t h a t  coo l s  water b e f o r e  r e t u r n  t o  t h e  r i v e r .  
Tower w i l l  o p e r a t e  i n  t h e  summer, o r  a t  o t h e r  times as r e q u i r e d ,  t o  meet s ta te  
s t a n d a r d s  of max r i v e r  temp of 87 F and a max temp i n c r e a s e  of 5 F. 
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G .  CIRCULATING WATER SYSTEM 
& SITE FEATURES 

=ACTOR NAHE Beaver Val ley  Power 

S t a t  i o n  

1 SIZE OF SITE 420 ACHES 

THERMAL 

OUTPUT, M W t  2660 

SITE GRADE ELEVATION 707 735 (MSL) 

TYPE OF NUCLCAR DOCKET NO. 50-334 

STEAM SYSTEM PWR 

TOPOGRAPHY OF SITE H i l l y  

OF SURROUNDING AREA ( 5  M I  RAD) H i l l y  t o  Mountainous I 
TOTAL PERMANENT POPULATION I N  2 M I  RAD 

NEAREST CITY OF 50,000 POPULATION 

7760 ( 1 9 6 8 )  

P i t t s b u r g h ,  Penn. 

I N  5 M I  RAD 1 7 , 0 3 8 ( 1 9 t , e  ) 

DISTANCE FROM SITE 22 MILES POPULATION 6 0 4 , 3 3 2  (1968 ) 

LAND USE I N  5 MILE RADIUS Within 2 miles I n d u s t r i a l  and R e s i d e n t i a l ,  f u r t n e r  

o u t  it i s  a g r i c u l t u r a l  

CIRCULATING WATER SYSTEM TYPE OF SYSTEM Once through wi tn  coo l ing  tower 

WATER TAKEN FROM Ohio River  FOR Condenser coo l ing  
SUMMER AVG - F AVG - F - WATER BODY TEMPERATURES - WINTER AVG - F - 

RIVER FLOW 38,000 (cfs) avg.  "QUANTITY OF MAKEUP WATER - (gpm) 

TEMPERATURE RISE 26 F - ?TOTAL FLOW THROUGH CONDENSERS 480,000 (gpm) 

"'HEAT REMOVAL CAPACITY OF CONDENSERS - (Btu/hr) <:Per Unit  

COOLING TOWERS 

I OTHER INFORMATION 

Mechanical d r a f t  used i n  v a r i a b l e  cyc le  t o  c o o l  water b e f o r e  

r e t u r n  t o  r i v e r .  will o p e r a t e  i n  summer, or as r e q u i r e d  

. 

NUCLEAR SAFETY INFORMATION 6 T E R  
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HUTCHINSON ISLAND, 5a-335 E, 50-389 (PWR) Page 1 

Project Name: Hutchinson Island Plant, Reactor: Hutchinson Island 
A-E: Ebasco 

Location: Ft. Pierce, Florida Vessel Vendor: 
Owner: Florida Power & Light Co. Docket No.: 50-335, 50-389 
NSS Vendor: Combustion Engineering 

Units 1 & 2 

Containment Constructor: 

. 

~ ~ ~~ 

Compiled By: H. B. Piper and G. L. West 
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Reactor:  Hutchinson I s l a n d  

C. SAFETY-RELATED DESIGN CRITERIA 

Exclusion Di s t ance ,  M i .  0.97 r a d .  

Low Popu la t ion  Zone D i s t . ,  M i .  5 (2-23) 

Metropol is  D i s t ance  Popu la t ion  
Jest Pa lm Beach, F l a .  45 m i  61,000 (69) 

Design Winds i n  mph: 

A t  0 - 50 f t  e l e v  

5o - 150 f t  
. .  

150 - 400 f t  Design Basis Earthquake 
Accel. ,  g 0.05 (2-79) 

39.6 Design P r e s s ,  

Max Leak Rate a t  0.05 
Design Press, %/day (14’. 15-4) 

P s i g  

Operat ing Basis Earthquake Tornado 337 Accel., G 

Ca lcu la t ed  Max 
I n t e r n a l  P r e s s ,  p s i g  44 

1 9 4  mph 

AP = - psi/ - s e c  Earthquake Vert ical  Shock, 
% of H o r i z o n t a l  

Is i n t e n t  of 70 Design Criteria s a t i s f i e d ?  Yes 
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D3.  SAFETY INJECTION SYSTEMS 

' Accumulator Tanks: Four t a n k s ,  200 p s i g  1000 f t 3  each of bo ra t ed  water (6-5). 

High-head S a f e t y  I n j e c t i o n :  Three,  300 gpm, 2400-ft-head pumps (6-5). 

Reactor :  Hutchinson I s l a n d  I D2.  CONTAINMENT SAFETY FEATURES 
~ 

Containment Spray System: 
t anks .  

Two s p r a y  pumps t a k e  s u c t i o n  from r e f u e l i n g  water 
Each of two s p r a y  heade r s  can supply 100% of coo l ing  r e q u i r e d  (6-11). 

Containment Cooling: Four coo l ing  u n i t s .  Three  are normally i n  use (6-13). 

Containment I s o l a t i o n  System: 
i n  f l u i d  p ip ing  n o t  r e q u i r e d  f o r  emergency s a f e t y  s y s t e n  (5-33).  

High-pressure s i g n a l  c l o s e s  a l l  redundant v a l v e s  

Containment A i r  F i l t r a t i o n :  
abso rbe r s  (5-38). 

Two systems i n c l u d i n g  HEPA f i l t e r s  and c h a r c o a l  

P e n e t r a t i o n  Room: 
levels. 

E l e c t r i c a l  p e n e t r a t i o n  rooms shown at  2 d i f f e r e n t  f l o o r  

Organic-Iodide F i l t e r :  None 

Hydrogen Recombiner: None 

Low-head S a f e t y  I n j e c t i o n :  Two, 3000 gpm, 350-ft  head pumps (6-5). 
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~~ 

Reactor:  Hutchinson I s l a n d  I E.  OTHER SAFETY-RELATED FEATURES 

Reactor  Vessel F a i l u r e :  Not d i s c u s s e d .  
Missile 61 Reactor  Forces - 

Core Cooling C a p a b i l i t y  - I I Containment F l o o d a b i l i t y  - 
Reactor-Coolant Leak-Detection Systems: I n d i c a t e d  by p r e s s u r e  o r  d r a i n  tank 
l e v e l  and/or  h i g h  makeup system flow (4-35). 

Fai led-Fuel-Detect ion Systems: Not found. 

Emergency Power: Two 240-kv t r ansmiss ion  l i n e s  (8-8). Two d i e s e l  g e n e r a t o r s  each 
w i l l  supply engineered sa fegua rd  load  (809). Also some b a t t e r y  backup (8-10). 

Con t ro l  of Axial Xenon O s c i l l a t i o n s :  
Burnable Shims - Dissolved boron (3-25) 

Part-Length Control  Rods - None 

In-Core Ins t rumen ta t ion  - Self-powered neu t ron  d e t e c t o r s  a t  45 l o c a t i o n s  w i l l  
provide 225 f l u x  measurements (7-30). 

Unborated Water Control :  Reactor  u s e s  boron as a chemical shim. Chemical and 
volume c o o l a n t  system h a s  letdown system for p r e s s u r e  and temperature  c o n t r o l ;  
a c t i v i t y  and boron monitor ;  i o n  exchange b i d s  (9-3). 

Long-Term Cooling - I n t e r n a l  o r  E x t e r n a l  Systems: W i l l  remove 2 4 0 ~ 1 0 ~  B t u l h r ,  
u s ing  f o u r  50,000-cfm f a n s  wi th  a s s o c i a t e d  coo l ing  c o i l s ;  3 u n i t s  normally i n  
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' 

Reactor: Hutchinson TF!and 

F. MISCELLANEOUS 

Windspeed, D i r e c t i o n  Recorders,  and Seismographs: Me teo ro log ica l  tower t o  be I e r e c t e d  i n  mid-1969 t o  measure winds, t empera tu re ,  r a i n  gage, humidi ty ,  and 
p r e s s u r e .  No seismographs d i scussed .  I 

~ ~~ ~~ 

P l a n t  Operat ing Mode: Load fo l lowing .  

S i t e  Fea tu res :  P l a n t  i s  l o c a t e d  on a narrow s t r i p  of l and  j u s t  o f f  t h e  east coas t  
of F l o r i d a ,  known as Hutchinson I s l a n d .  
River  which i s  t h e  i n t e r c o a s t a l  waterway lies between t h e  i s l a n d  and mainland. 
The s i t e  i s  f l a t  and low (grade e l e v  18' MSL). 
is  undeveloped o r  r e c r e a t i o n a l .  
F o r t  P i e r c e  is 8 m i l e s  NNE. 

S i t e  c o n s i s t s  of 1132 acres. The I n d i a n  

Most l and  w i t h i n  5 m i  of t h e  s i t e  
Popu la t ion  w i t h i n  5 m i l e s  of  t h e  s i t e  is  1580. 

Turbine O r i e n t a t i o n :  Q140 f t  w e s t  of containment pe rpend icu la r  t o  E-W c e n t e r  l i n e  
of containment (F 1-5). E jec t ed  t u r b i n e  b l a d e s  could s t r i k e  containment.  

Emergency 'Ians: P l a n s  wi th  w r i t t e n  procedures  w i l l  be  prepared t o  cover  a l l  i u L e  
s e e a b l e  emergencies such as f i r e ,  p e r s o n a l  i n j u r y  and i l l n e s s ,  r a d i a t i o n  exposure,  
contaminat ion,  and o t h e r  c o n d i t i o n s  n u c l e a r  o r  non-nuclear.  P r a c t i c e  d r i l l s  w i l l  
b e  h e l d .  Ou t s ide  a g e n c i e s ,  such as P o l i c e ,  F i r e  Department, AEC, e t c .  w i l l  be 
c a l l e d  upon as r e q u i r e d .  

Environmental  Monitoring P lans :  Not found. 

Radwaste Treatment:  
d i s p o s a l  of l i q u i d ,  gaseous,  and s o l i d  wastes. P r i n c i p a l  cr i ter ia  is  t o  i n s u r e  
t h a t  p l a n t  pe r sonne l  and t h e  g e n e r a l  p u b l i c  are p r o t e c t e d .  

Waste management system i s  designed t o  p rov ide  t r ea tmen t  and 

S t a c k  Height - Not found. 

Waste Heat System: 
back t o  t h e  ocean f o r  a once-through coo l ing  system us ing  530,000 gpm and h e a t i n g  
t h e  water 21 F. 

Water w i l l  be taken from t h e  A t l a n t i c  Ocean and d i scha rged  

I n t a k e  and d i scha rge  p i p e s  extend o u t  1200 f e e t  from shore .  
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G .  CIRCULATING WATER SYSTEM 
& SITE FEATURES 

~U;AC;'OR );AMI; H u t c l i i n s o n  I s l a n d  P l a n t ,  

U n i t s  1 & 2 

SITL GRADE ELEVATIOII 18' (IISL) 

TI iE RMAL 1 TYPC OF iiUCLLAK 

TOPOGRAPHY O F  SITE 

OF SURROUNDING A K A  ( 5  MI RAD) F l a t  

F l a t ,  much of i t  c o v e r e d  w i t h  water 

TOTAL PERMANENT POPULATION IN 2 1.11 RAD 140 ( 1978) 11.1 I, MI RAD 1580 (1978 

NEAREST CITY OF 50,000 POPULATION West P a l m  B e a c h ,  F l o r i d a  
IIISTAI'ICE FROM SITE 4 1  MILES POPULATION 61,000 (1969 ) 

LAND USE I N  5 MILL RADIUS U n d e v e l o p e d  exceDt f o r  l i m i t e d  R e s i d e n t i a l  a n d  
P e c r e a t i o n a l  

CIRCULATING HATER SYSTEI.1 TYPE OF SYSTEM Once t h r o u g h  
WATER TAKEN FRO14 A t l a n t i c  Ocean FOR C o n d e n s e r  c o o l i n g  

WATER LIODY TEPIPERATUKS - WIIITLK AVG - F SUMMER AVG - F AVG - F - 
RIVER FLOW NA (cfs) *QUANTITY OF MAKEUP WATER - (gpm) 

-TOTAL FLOW THROUGH CONDEHSLRS 530 ,Or)0  ( gpm TEMPERATURE RISE 2 1  F 

*HEAT REMOVAL CAPACITY OF CONDCNSLKS - ( B t u / h r )  *Per Unit 

COOLING TOWERS None 

I OTHER INFORMATION A f t e r  p a s s i n g  t h r o u g h  c o n d e n s e r s  , w a t e r  w i l l  be d i s c h a r r r e d  

DOCKLT 140. 50-335 

. 

NUCLEAR SAFETY INMRHATION CENTER 
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FIILLSTONE, 50-336 (PWR) Page 1 

P r o j e c t  N a m e :  M i l l s t o n e  Pwr S t a - 7  Reactor :  M i l l s t o n e ,  Unit  2 

corn ti^^: Waterford,  Connect icut  V e  s e l  Vendor: Combustion Engineer ing 
A-E: Hechtel  

Connect icut  L igh t  & Power Co. etD$ket tJo.: 50-336 1 ~ ~ ~ e ~ ~ n d o r :  Combustion Engineer ing Containment Cons t ruc to r :  Bech te l  

B .  NUCLEAR 

a2o /u ,  
Cold 
Avg 1st-Cycle 
Burnup, MWD/MTU 
F i r s t  Core AVF, 
Burnup, MWD/MTIJ 
Xaximum Burnup, 

Rep, ion-1 
Enrichment,  
Regi on-2 
Enrichment,  7 
Region-3 
Enrichment,  % 
k e f f ,  Cold, No 
Power, Clean 
k e f f ,  Hot,  F u l l  Power 
Xe and Sm 
T o t a l  Rod 
Worth, % 

MWDIMTU 

t 

A. THERMAL-HYDRAULIC 
I n i t i a l  Oper.256 Thermal Output,  3.35 

11,900 

21,060 

28,000 

1.80 

2 ,48  

2.93 

1.286 

1.153 

.9.0 

P f w t  
E l e c t r i c a l  Output ,  

T o t a l  Heat Output f o r  
We 8 28 

2700 

(2250 i n  T 1-1 

1.95 

122x106 

S a f e t y  Design, MWt 
T o t a l  Heat Output ,  
B tu /h r  
System P r e s s u r e ,  

Heat Trans l b f h r  
Eff  Flow Area f o r  

1 1 1 8 . 5 ~ 1 0 ~  ( p  3-E 

153.2 Heat T r a n s .  f t 2  c Avg Vel ~ ~ L U I I ~  

8740 x106 

2235 

113.9 
I 

1 2 . 2 3 ~ 1 0 ~  

- - - - 7  - I 

650 Nom Hot Channel 
O u t l e t  Tpmn OF 
Ave Film L o e r ~ .  I --,- 

In; F F  o r  I J J  

[ A c t i v e  Heat Trans I C A  7nn 
J U ,  L W W  

169,600 

525,800 

5 .9  

Surf  Area, f t 2  - 
Avg Heat Flux,  
B tu /h r  f t 2  
Max Heat Flux 
B tu /h r  f t 2  

‘Avg Thermal 
Output,  kw/ f t  
Max Thermal 18.2 
o u t p u t ,  kw/ f t  7 0 . 4 - m a x  O V P r p K T  
Xax Clad Sur- I 
f a c e  Temp, OF 1657 
No. Coolant I,  

1600 Shutdown Boron, No 
Rods, Clean, Hot,  vpm 
Boron Worth, Hot,  N n t  found 

Z Ak/k/pom 
F u l l  Power Moderator 1 ~ - _  -,,..(10-4 

0 t o  2x10-6 Moderator P r e s s  
Coeff ,  Ak/k/Dsi 

A k f k I O F  -. . . , . . , I 

Shutdown Yargin.  H n t  I 
I .U One Pod S t u c k ,  % Ak/k 

Not S p e c i f i e d  Blirnable Po i sons ,  
Type and Form 
Number of Con t ro l  85 Assemblies 
Rods 4 3 5  Rods 
Number of Part-Length 
Rods (PLR) Not Mentioned. 

Comniled By: Fred Heddleson 
Date:  A p r i l  11, 1969 
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Exclus ion  Di s t ance ,  M i .  0 . L  

Low Popu la t ion  Zone D i s t . ,  M i .  4 (p 2-3) 

Metropol i s  Dis tance  Popula t ion  

Har t fo rd ,  Conn. 41 m i .  58 ,700  (69) 
Design Basis Earthquake 
Accel.,  g 0 .17 (p 5-4 )  

I Pave 2 .  PWR 
Reactor :  M i l l s t o n e ,  Uni t  2 

Design Winds i n  mph: 

Llesign s torm 136 mph (p 2-15) 

54 Design Press ,  

Max Leak Rate a t  
Design P r e s s ,  %/day 

- Ps ig  
3.00 (p 5 . 4 6 )  

Opera t ing  Basis Earthquake 
Accel.,  G 0.07 

Earthquake Vertical Shock, 
% of Hor i zon ta l  66 

Is i n t e n t  of 70 Design Cr i te r ia  s a t i s f i e d ?  Yes 

Tornado 300 mph tang .  + 60 t r a n s .  

AP = 3 p s i /  -sec 

Ca lcu la t ed  Max 
I n t e r n a l  P r e s s ,  p s i g  54 

D. ENGINEERED SAFETY FEATURES I 

I 
Vacuum.Relief Capab i l i t y :  Vacuum breake r s  no t  r e q u i r e d .  Designed t o r  2-psi  d i f f .  
p r e s s .  o u t s i d e  t o  i n s i d e .  CTMT can  be  cooled from 120°F t o  50°F whi l e  s e a l e d  o f f  
w i thou t  exceeding p r e s s . - d i f f .  l i m i t s .  

Pos t -Cons t ruc t ion  T e s t l a :  
P o s t o p e r a t i o n a l  tests w i l l  be p e r i o d i c  a t  50% of LCI  p r e s s .  

CTMT t e s t e d  a t  54 p s i g  x 115% f o r  l e a k t i g h t n e s s .  

Pene t r a t ions :  A l l  s i n g l e  except  r e f u e l i n g  tube ,  Only e l e c t r i c a l  a r e  t es tab le .  

Type of Cons t ruc t ion :  Double containment .  Inne r  s t r u c t u r e  i s  p r e s t r e s s e d  pos t -  
t ens ioned  conc re t e  c y l i n d e r  w i th  dome top  and f l a t  base  l i n e d  wi th  s teel  p l a t e .  
Outer  enc losu re  b u i l d i n g  i s  l imi ted- leakage  s tee l - f ramed s t r u c t u r e  w i t h  metal 
s i d i n g  and roof  deck. P e n e t r a t i o n s  are l e a k t i g h t .  For  LOCA, enc losu re -bu i ld ing  
f i l t r a t i o n  r e g i o n  is  he ld  a t  s m a l l  neg.  p ress -exhaus t  f i l t e r e d .  

Design Basis: Containment and p e n e t r a t i o n s  des igned  t o  c o n t a i n  p r e s s u r e s  r e s u l t -  
i n g  from LOCA i n  which t h e r e  i s :  ( a )  Max. p ipe  s i z e  double-ended b reak  of r e a c t o r  
coo lan t ;  (b) s imul taneous  l o s s  of e x t e r n a l  e l e c t r i c  power; ( c )  co re  cooled by 
water from s a f e t y  i n j e c t i o n  sys tem;  (d) a i r  r e c i r c u l a t i o n ,  CTMT sp ray  system 
e i t h e r  o r  bo th  f u n c t i o n ,  ( e )  s a f e t y - i n j e c t i o n  t anks  o p e r a t e  w i t h i n  30 sec.  

I Weld Channels: None i n s t a l l e d .  

. 
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Page 3, PWR 
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D 2 .  CONTAINMENT SAFETY FEATURES 

Containment bpray System; The sp ray  
system a i r  r e c i r c u l a t i o n  c o o l e r s  provides  s u f f i c i e n t  coo l ing  when only one of t h e  2 
sp ray  pumps i s  running on emergency e l e c t r i c  power. Each pump capac i ty  i s  1350 gpm 
@ 500-ft  head. 
from r e f u e l i n g  water  s t o r a g e  t ank  u n t i l  t h a t  t ank  is empty. Suc t ion  i s  then t r a n s -  
f e r r e d  a u t o m a t i c a l l y  t o  t h e  CTMT sump. 

Sprays bo ra t ed  water t o  coo l  CTNT atmosphere. 

The system s tar ts  when CTMT reaches 26 p s i g .  Pumps take s u c t i o n  

Containment cO?%: The a i r  r e c i r c u l a t i o n  system coo l s  CTMT a i r .  
r e c i r c u l a t i o n  coo l ing  u n i t s  (50 hp) have t h e  same heat-removal c a p a c i t y  as the  
CTMT s p r a y  systems (240X1O6 B t u / h r ) .  
i s  cooled by one shutdown coo l ing  h e a t  exchanger.  

Three of tlie 4 

Water c i r c u l a t e s  t h r u  t h e  f inned  tubes and 

Containment I s o l a t i o n  System: 
i n c i d e n t  w i t h  s a f e t y - i n j e c t i o n  a c t u a t i o n  s i g n a l .  E s s e n t i a l  p rocess  l i n e s  a r e  
i s o l a t e d  c o i n c i d e n t  w i t h  CTMT sp ray  a c t u a t i o n  s i g n a l .  A l l  above a re  double  
b a r r i e r .  

I s o l a t i o n  i n  n o n e s s e n t i a l  p rocess  l i n e s  occur s  co- 

Containment A i r  F i l t r a t i o n :  
f i l t e r s  t o  u n i t  s t a c k .  

Exhaust from f i l t r a t i o n  r e g i o n  passed t h r u  cha rcoa l  

P e n e t r a t i o n  Room: Space between conc re t e  containment v e s s e l  and o u t e r  e n c l o s u r e  
b u i l d i n g  i s  t h e  e q u i v a l e n t  p e n e t r a t i o n  room. 

Organic-Iodide F i l t e r :  Standard t y p e  c h a r c o a l  f i l t e r s  on ly .  

Hydrogen Recombiner: None mentioned. 

D 3 .  SAFETY INJECTION SYSTEMS 

Accumulator Tanks: Four t a n k s ,  each having 7000-gal c a p a c i t y  o f  bo ra t ed  water .  
Design p r e s s u r e  i s  250 p s i g .  When p r e s s u r e  i n  r e a c t o r  c o o l a n t  system f a l l s  below 
200 p s i g ,  check-valves open,  dumping c o n t e n t s  i n t o  t h e  r e a c t o r  coo lan t  system and 
r e a c t o r  v e s s e l .  
me l t ing  o r  metal-water r e a c t i o n .  

Three of  4 tanks w i l l  cover t h e  c o r e  s u f f i c i e n t l y  t o  p reven t  c l ad  

High-head S a f e t y  I n j e c t i o n :  Three h igh -p res su re  pumps each r a t e d  f o r  300 gpni a t  
1750 p s i g .  One pump running w i l l  d e l i v e r  225 gpm t o  t h e  c o r e .  S y s t e m  i s  
i n i t i a t e d  by e i t h e r  low p r e s s u r i z e r  p r e s s u r e  o r  high CTPIT p r e s s u r e .  
from 350,000 g a l .  r e f u e l i n g  water  s t o r a g e  t ank  (bo ra t ed  w a t e r ) .  

Supply comes 

Low-head Safety Injection: Two low-pressure pumps are a v a i l a b l e ,  each having 
3000 gpm c a p a c i t y  a t  500 p s i g .  One pump running w i l l  d e l i v e r  2250 gpm t o  t h e  
co re .  Supply i s  same as f o r  h igh -p res su re  pumps. 
system o p e r a t i n g ,  f o r  a 42-in. p ipe  b reak ,  maximum c l a d  temperature  occur s  25 s e c  
a f t e r  b reak ,  r each ing  about  1780'F ( s e e  F ig .  14.10-7). 

With mininum s a f e t y - i n j e c t i o n  
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Reactor :  X i l l s t o n e ,  Unit  2 
E.  OTHER SAFETY-RELATED FEATURES 

Reactor  Vessel F a i l u r e :  Not d i s c u s s e d .  
Missile & Reactor  Forces  - 

Core Cooling C a p a b i l i t y  - 

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

Reactor-Coolant Leak-Detection Systems: There are s e v e r a l  means f o r  d e t e c t i o n ,  
such as:  ( a )  Inc reased  p r e s s  o r  temp i n  CTMT; (b)  Monitoring CTMT sump; ( c )  In- 
c r eased  a i r -bo rne  a c t i v i t y  i n  CTMT; (d)  Change i n  l i q u i d  l e v e l  i n  p r e s s u r i z e r ,  
e tc . ;  (e )  Temp. i n c r e a s e  of p i p i n g  from r e l i e f  & s a f e t y  v a l v e s ,  ( f )  A c t i v i t y  
i n c r e a s e  i n d i c a t e d  by condenser vacuum monitors .  No s e n s i t i v i t y  d a t a  given.  

1 

Failed-Fuel-Detect ion S y s t e m :  
b e s t  l o c a t i o n  f o r  a cont inuous gross-gamma monitor .  The p o t e n t i a l  of delayed- 
neu t ron  monitor ing equipment and of s ing le -channe l  spectrometry f o r  a s p e c i f i c  
f i s s i o n  product  is  b e i n g  eva lua ted  (p  1-26). 

S t u d i e s  are be ing  conducted t o  determine t h e  

Emergency Power: One 345-kv l i n e  from m i s c .  o u t s i d e  s o u r c e s .  Two d i e s e l  gene ra  
t o r s  are a v a i l a b l e ,  one o f  which can supply minimum r e q u i r e d  engineered sa fegua rd  
Two sets of 125-dc b a t t e r i e s  supply emergency s e r v i c e  t o  c o n t r o l s .  

Con t ro l  of Ax ia l  Xenon O s c i l l a t i o n s :  
Burnable Shims - Dissolved boron 

Part-Length Control  Rods - Mane 

In-Core Ins t rumen ta t ion  - Fixed n e u t r o n - s e n s i t i v e  d e t e c t o r s  a re  spaced 
r a d i a l l y  and a x i a l l y  i n  45 c o r e  l o c a t i o n s  t o  p rov ide  225 f l u x  measurements. 

Unborated Water Control :  Concentrated b o r i c  a c i d  is s t o r e d  i n  2 t anks .  One t ank  
has  c a p a c i t y  t o  b r i n g  r e a c t o r  coo lan t  t o  co ld  shutdown concen t r a t ion .  Boron d i l u  

* t i o n  is  c a r r i e d  o u t  under s t r ic t  p rocedura l  c o n t r o l s  w i t h  a s s o c i a t e d  alarms s o  
t h a t  u n s a f e  d i l u t i o n  cannot  occur .  

Long-Term Cooling - I n t e r n a l  o r  E x t e r n a l  Systems: 
s a f e t y - i n j e c t i o n  systems and shutdown h e a t  exchangers .  
r e c i r c u l a t i o n  u n i t s  removing 2 4 0 ~ 1 0 ~  B t u f h r .  

I n t e r n a l  coo l ing  by low-pressu 
E x t e r n a l  coo l ing  by a i r  

I 
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. 
Reactor :  M i l l s t o n e ,  Unit  2 I F. MISCELLANEOUS 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: Not mentioned. 

P l a n t  Operat ing Mode: Load-following. 

S i t e  Fea tu res :  Unit  2 of M i l l s t o n e  is  a d j a c e n t  t o  Unit  1 on 500 acres of l and  on a 
N i a n t i c  Bay i s  on t h e  w e s t  s i d e  from p e n i n s u l a  ex tend ing  i n t o  Long I s l a n d  Sound. 

which coo l ing  water i s  t aken .  
surrounding l a n d  is  most ly  undeveloped excep t  f o r  r e c r e a t i o n a l  areas a long  t h e  
Sound. 
w i t h i n  a 5 m i  r a d i u s ,  t h e r e  could be  up t o  60,000. 

The area is  f l a t  w i th  s i t e  g rade  of 14 '  MSL. The 

P o p u l a t i o n  w i t h i n  2 m i  r a d i u s  i n c l u d i n g  summer-beach peop le  i s  4711, b u t  

Turbine O r i e n t a t i o n :  C e n t e r l i n e  about  150 f t  w e s t  of containment c e n t e r l i n e .  

I Emergency P lans :  W r i t t e n  procedures  w i l l  be used f o r  emergencies such as f i r e ,  
i n j u r i e s  o r  i l l n e s s ,  r a d i a t i o n  exposure,  con tamina t ion ,  e tc .  P r a c t i c e  d r i l l s  
w i l l  be  used f o r  t r a i n i n g  and cont inued f a m i l i a r i t y .  P o l i c e  and F i r e  Departments 
can be c a l l e d  f o r  h e l p ,  as can Coast Guard, AEC, e t c .  A Rad ia t ion  Emergency P l a n  
f o r  LOCA i s  a v a i l a b l e .  

Environmental  Monitoring P lans :  R a d i a t i o n - l e v e l  s t u d i e s  s t a r t e d  i n  1967 and w i l l  
con t inue  a f te r  o p e r a t i o n .  S t u d i e s  i n c l u d e  a i r b o r n e  p a r t i c l e s ,  s o i l  and v e g e t a b l e  
samples ,  and marine l i f e .  

~ 

Radwaste Treatment:  L iqu id  waste demine ra l i zed .  Gaseous waste h e l d  f o r  decay.  
S o l i d  w a s t e  packaged and shipped f o r  o f f - s i t e  d i s p o s a l .  

S t ack  Height :  A s t e e l  v e n t  s t a c k  ex tends  1 2  f t  t h r u  t h e  roof and above o u t e r  en- 
c l o s u r e  b u i l d i n g ,  1 7 8  f t  above g rade .  A 375' high s t a c k  w i l l  s e r v e  bo th  Unit  
1 and Unit  2 .  

I 

Waste Heat System: A once-thru system t a k e s  water from N i a n t i c  Bay of Long I s l a n ,  
Sound and d i s c h a r g e s  i t  i n t o  Twotree Channel of Long I s l a n d  Sound. Water tempera 
t u r e s  of t h e  Sound ave rage  i n  t h e  low 5 0 ' s  € o r  t h e  y e a r  (summer %68, w i n t e r  ~ 3 9 ) .  
Unit  2 w i l l  u se  540,000 gpm w i t h  a 22.5'F temp rise. 
970,000 gpm wi th  22.5'F temp rise.  

Both 1 and 2 w i l l  u s e  
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G. CIRCULATING WATER SYSTEM 

& SITE FEATURES 

Page 6 

 ACTOR N A ~  Mi l l s tone  Nuclear  Power 

S t a t i o n ,  Unit  2 

TYPE OF NU'CUAR T t iERMAL 

OUTPUT, M W t  2560 STEAM SYSTEM PHR 

I SIZE OF SITE 5 0 0  ACRES 

DOCKET NO. 50-336 

S I T E  GRADE ELEVATION 11, ' (MSL) 

TOPOGRAPHY OF S I T E  Rollir ig 

OF SURROUNDING AREA ( 5  M I  RAD) Ro l l ing  

TOTAL PERMANENT POPULATION I N  2 MI RAD <:4711 (I.'oa ) I N  5 MI RAD:5~io,700 U965 

. NEAREST CITY OF 50,000 POPULATION i i a r t f o r d  , Conn. " inc ludes  summer people  
DISTANCE FROM SITE 4 1  MILES POPULATION 158 , o o ' ~  mil 

LAND USE I N  5 MILE RADIUS Undeveloped-73%, R e c r e a t i o n a l - l l % ,  Agr i cu l tu ra l -%,  

Res i de n t i a 1- 5 % 

OTHER INFORMATION Condenser c o o l i n g  water d ischarged  i n t o  Two Tree Cnannel of I Long I s l a n d  Sound. Total  condenser  c o o l i n g  for both  u n i t s  i s  970,000 gpm. 

I 
NUCLEAR SAWTY INFORMATION CENTER 

. 

. 
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I ,  

Maximum Burnup,MWD/MTU 

Reg ion-1  
MWDfMTU 

NORTH ANNA, 50-338 & 50-339 (PWR) PaRe 1 

>reject N ~ ~ ~ :  North Anna Power S t a t i o n ,  1&2 Reactor :  Korth Anna 

docation: Louisa  co .  , Virg in ia f  Vessel Vendor: Not S p e c i f i e d  
)wner: V i r g i n i a  E l e c .  & Power C O .  Docket No. : 50-338, 50-339 
JSS Vendor: Westinghouse Containment Construct0r :Stone & Webster 

A-E: Stone & Webster 

t 40 m i .  NNW o f  Richmond 

31,500 

di? n 

4. THERVAL-HYDRAULI C 

Region-3 
Enrichment, % 
k e f f ,  Cold, No 
Power. Clean 

rhermal Output ,  
g l w  t 

n3.2 

""1.190 

I2652 

k e f f ,  Hot, F u l l  Power 
X e  and Sm 

Z l e c t r i c a l  Output ,  

r o t a 1  Heat Output f o r  
Safe ty  Design. MWt 

*7t1.085 

._ , 
r o t a 1  Heat Output ,  (a8328 x lo6 R t i i / h r  

T o t a l  Rod 

I - - _  I 

*2250 
System P r e s s u r e ,  
DS i a  

"7 n 

"1.85 DNBR , 
Nominal 
T o t a l  Flow r a t e ,  
l h / h r  100.7 x 1 0 6  

Worth, % 
Shutdown Boron, No 
P o d s ,  Clean,  Cold, ppm 
Shutdown Boron, No 
Rods, Clean, Hot, ppm 
Boron Worth, Hot ,  
% Aklklppm 
Boron Worth, Cold, 
Z Ak/k/ppm 
F u l l  Power Moderator 
Temu Coeff ,  Ak/k/"F 
Yoderator  P r e s s  
Coeff ,  Ak/k/vsi 
Pioderator Void Coef f  
hk/k/% Void 
DoDpler C o e f f i c i e n t ,  

Shutdown Yare in ,  Hot 
One Pod S t u c k ,  2 Ak/k 
Burnable  Poisons ,  
Type and Form 
Number of Cont ro l  
Rods 
Number of Part-Length 
Rods (PLR) 

Ak/k/OF 

-- , - ~ -  I 

*96.2 x l o 6  E f f  F lowrate  f o r  
Heat Trans l b / h r  

I ." 
"1460 *k1350 

"1560 **1310 

%85 

%70 

(0.3 t o  -3.5)lO- 
* 
(-0.3 t o  3.5)lO- 
s'x -0.1 to 0 . 3  
r8-cm3 
9: 

(-1.0 to - 1 . 6 ) l O .  

1 . 0  

B o r o s i l i c a t e  
Glass in SST Tub1 

"900 + PLR 

j~160 

Eff Flow Area f o r  
Heat - - 7  

G p  
F -  

1 
N 

A 
- 

9~41.8 

"14.2 

"2.30 x l o 6  
*543.5 

*70.2 

n644.6 

"5370 

*38.7 

"42,460 

*207,600 

Eff Flow Area f o r  
Heat Trans,  f t 2  
Avg V e l  Along 
Fuel  Rods, f t f s e c  
Avg Mass V e l o c i t y  
l b f h r - f  t 2  
Nominal Core 
I n l e t  Temp, OF 
Avg R i s e  i n  
Core, OF 
Nom Hot Channel 
O u t l e t  Temp, O F  

Avg Film Coeff ,  
Btu /hr  f t 2 ,  OF 
Avg Film Temp 
D i f f ,  O F  

Act ive Heat Trans 
Surf Area, f t 2  
Avg Heat Flux,  
Btu/hr  f t 2  

- 

*543,300 

"6.7 

Max Heat Flux 
Btufhr  f t 2  
4vg Thermal 
3utuut .  kw/f t  
Yax Thermal 1*17.9 _ .  ._ 
h t p u t ,  kwlf t 
Yax Clad Sur- 

120.0 oeak Dower 

f a c e  Temp, OF 1657 
go. Coolant I 
Loous 13 

*Table 1 . 3 . 1  
**Table 3.3-1 

B .  NUCLEAR 

"4.18 

BurnuD. KWD/MTIJ "24,000 

. .L." Enrichment, % 
Reg i on -2 
Enrichment. 2 "2.6 

Compiled By: Fred Heddleson 
Date: A p r i l  1969 
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Exclusion Di s t ance ,  M i .  0.83  

Low Ponu la t ion  Zone D i s t . .  M i .  1 114 

Design Winds i n   sf: 
A t  0 - 50 f t  e l e v  27 

50 - 150 f t  D i s t ance  P.opulation I Richmond, Va. 40 m i .  216,451(68)  -1 Metropol is  

Design Press, 45 

Max Leak Rate a t  
Design Press,  %/day 

Ps ig  
0.1 

36 

Calcu la t ed  Max 42.5  
I n t e r n a l  Press ,  p s i g  

150 - 400 f t  40 Design Basis Earthquake 
Accel.. e. 

’ Post-Construct ion Tes t ing :  CTMT leakage con t inuous ly  monitored. P e n e t r a t i o n s  
and i s o l a t i o n  va lves  t e s t e d  f o r  leakage.  

Operat ing Basis Earthquake I Accel. , G 
0 . 0 7 5 1  Tornado 300 t ang .  + 60 t r a n s  (mph 

Not 
g iven  I AP = 3 p s i /  3 s e c  

Earthquake V e r t i c a l  Shock, 
% of H o r i z o n t a l  

Is i n t e n t  of 70 Design Cr i te r ia  s a t i s f i e d ?  Y e s  
I 

Design Basis: Containment designed f o r  h i g h e s t  p r e s s u r e  which r e s u l t s  from a 
double-ended r u p t u r e  of t h e  l a r g e s t  p i p e  of t h e  r e a c t o r  coo lan t  system ( r e a c t o r  
v e s s e l  h o t - l e g ) .  For DBA i t  i s  assumed t h a t  ( a )  loss  of s t a t i o n  power occur s  
and emergency power i s  s u p p l i e d  by one d i e s e l  g e n e r a t o r ,  (b)  minimum Engineered 
Safeguards are a c t i v a t e d  (accumulators ,  s a f e t y  i n j e c t i o n ,  and CTMT s p r a y ) .  

Vacuum Re l i e f  C a p a b i l i t y :  3.7 t o  5. /  p s i  vacuum dur ing  o p e r a t i o n ,  b u t  no r e l i e t  
c a p a b i l i t y  mentioned. Steam-jet  e j e c t o r  used t o  p u l l  vacuum down dur ing  s t a r t u p .  I Vacuum then main ta ined  by s m a l l  vacuum pumps. 

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

Weld Channels: 
a i r  mix tu re  and t e s t e d  du r ing  c o n s t r u c t i o n .  

Yes, i n s t a l l e d  over  seam welds,  p r e s s u r i z e d  t o  50 p s i g  w i t h  Freon- 
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Reactor :  North Anna I D2. CONTAINMENT SAFETY FEATURES 

Containment Spray System: 
own pump. Pumps (2000 gpm e a )  are dua l -d r ive  (steam & e l e c t r i c ) ,  pumping c h i l l e d  
water ( 4 5  F) from re fue l ing -wa te r  s t o r a g e  t ank .  One of t h e  2 systems w i l l  supply 
f u l l  c a p a c i t y  f o r  d e p r e s s u r i z a t i o n .  R e c i r c u l a t i o n  Spray - This  system starts a f t e r  
r e fue l ing -wa te r  s t o r a g e  tank i s  n e a r  d e p l e t i o n .  Four pumps are a v a i l a b l e  f o r  pump- 

Two systems:  Quench Spray - 2 h e a d e r s ,  each w i t h  i t s  

- 
i n  from C M T f ~ ? i i  yor PES must y n  f u l l  d e s i g n  c a p a c i t y .  This  system can run  cog t i n u o  us Ty 

u n i t s  of 75,000-kfm c a p a c i t y  each will main ta in  105 F max. o p e r a t i n g  temp. 
c i r c u l a t e d  through coo l ing  c o i l s  w i l l  be c h i l l e d  by r e f r i g e r a t i o n  system. 

y O P e t remova . 
Coqtainment Cooling: Air r e c i r c u l a t i o n  system coo l s  CTMT a i r .  T h r e e  coo l lng  

Water 

Containment I s o l a t i o n  System: Provides  2 b a r r i e r s  between o u t s i d e  atmosphere 
A l l  va lves  o p e r a t e  auto- 

Leak t i g h t n e s s  of 
and (1) CTMT atmosphere and (2) r e a c t o r  c o o l a n t  system. 
m a t i c a l l y ,  and p o s i t i o n s  are i n d i c a t e d  i n  t h e  c o n t r o l  room. 
v a l v e s  can be  monitored. 

Containment A i r  F i l t r a t i o n :  Two complete and independent  f i l t e r  s y s  t e m s  (pre- 
f i l t e r ,  a b s o l u t e  f i l t e r ,  and cha rcoa l  f i l t e r ) .  One system w i l l  handle  1 l i t e r l h r  
leakage wi th  1% f a i l e d  f u e l  e lements .  

P e n e t r a t i o n  Room: N~~~ 

Organic-Iodide F i l t e r :  

Hydrogen Recombiner: None mentioned. 

Standard-type c h a r c o a l  f i l t e r s  on ly .  

D3 .  SAFETY INJECTION SYSTEMS 

Accumulator Tanks: Three t anks  of 7000-gal c a p a c i t y  each are main ta ined  a t  650 
p s i g  wi th  n i t r o g e n .  Tanks o p e r a t e  when reactor-coolant-system p r e s s u r e  drops be- 
low 650 p s i g ,  s p i l l i n g  bo ra t ed  water i n t o  each c o o l a n t  l oop .  
water o u t  on CTMT f l o o r ,  t h e  o t h e r  two loops  c a r r y  water 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 .  

I f  one loop runs  

High-head S a f e t y  I n j e c t i o n :  Three charging pumps each wi th  150-gpm c a p a c i t y  a t  
2500-psig draw bora t ed  water from t h e  r e f u e l i n g  w a t e r  s t o r a g e  t ank .  
l i v e r s  through p i p i n g  t n a t  charges  900 g a l  of 20,000 ppm bora t ed  water immediately 
i n t o  one h o t  l e g .  One charging pump s u p p l i e s  100% d e s i g n  c a p a c i t y .  

One pump de- 

Low-head S a f e t y  1njec t ion :Two pumps with s u c t i o n  from r e f u e l i n g  water s t o r a g e  
t ank  i n j e c t s  i n t o  system a t  300 p s i g .  
c a p a c i t y  . One pump s u p p l i e s  3000 gpm o r  100% d e s i g n  
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Reactor:  North Anna 
E .  OTHER SAFETY-RELATED FEATURES 

Reactor  Vessel F a i l u r e :  Three modes of f a i l u r e  i n v e s t i g a t e d  i n  conjunc- 
t i o n  w i t h  s a f e t y  i n j e c t i o n  of water fo l lowing  
LOCA. Three modes are: d u c t i l e  f a i l u r e ,  b r i t t l e  

v e s s e l  des ign  w a s  found adequate ,  and no c r e d i b l  
f a i l u r e  i s  thought p o s s i b l e .  

Missile & Reactor Forces - 

I f a i l u r e ,  and f a t i g u e  f a i l u r e .  I n  each a n a l y s i s ,  
Core Cooling C a p a b i l i t y  - 

Containment F l o o d a b i l i t y  - i 
1 

Reactor-Coolant Leak-Detection Systems: S e v e r a l  methods, as fo l lows :  (a )  CTMT a i  
p a r t i c u l a t e  moni tor ing  system ( s e e  below),  (b)  CTMT gas  mon i to r ,  ( c )  Unusual 
q u a n t i t y  of makeup water f o r  p r e s s u r i z e r ,  (d)  CTMT sump water l e v e l ,  ( e )  CTMT p r e s  
s u r e ,  temp, and humidity i n s t r u m e n t a t i o n .  CTMT a i r - p a r t i c u l a t e  monitor  r e sponse  
t i m e  is  a f u n c t i o n  of p e r c e n t  of f a i l e d  f u e l  & ra te  of leakage - 1000 cc  leakage 
wi th  1% f a i l e d  f u e l  w i l l  be  d e t e c t e d  i n  one min. (See F ig .  4.2.7.1-1).  

Fai led-Fuel-Detect ion Systems: None mentioned. S e c t i o n  3.5.2.2 i n d i c a t e s  
f a i l u r e  of f u e l  rod u n l i k e l y .  

Emergency Power: Three d i e s e l  g e n e r a t o r s  w i l l  f u n c t i o n  as fo l lows  t o  supply pwr 
€ o r  engineered sa fegua rds  needed fo l lowing  an i n c i d e n t :  Generator  No. 1 w i l l  be  
e x c l u s i v e l y  f o r  r e a c t o r  No. 1; .generator  No. 2 w i l l  be  e x c l u s i v e l y  f o r  r e a c t o r  N o .  
2; and g e n e r a t o r  No. 3 w i l l  f u n c t i o n  as back-up f o r  e i t h e r  No. 1 o r  No. 2 genera- 
t o r .  Generator  w i l l  start a u t o m a t i c a l l y  on l o s s  of normal power and accep t  l o a d s  
i n  10 sec. I n  25 sec, one g e n e r a t o r  w i l l  c a r r y  a l l  r e q u i r e d  loads  (p.  8.5-1).  
However, S e c t i o n  1 .2 .8  says  2 gas- turbine-dr iven g e n e r a t o r s  w i l l  supply emergency 
power. 

Con t ro l  of Axial Xenon O s c i l l a t i o n s :  
Burnable Shims - B o r o s i l i c a t e  g l a s s  i n  c o n t r o l  rods and s o l u b l e  boron i n  re- 

a c t o r  c o o l a n t .  

Part-Length Con t ro l  Rods - 

In-Core I n s t r u m e n t a t i o n  - Yes; used t o  p e r i o d i c a l l y  c a l i b r a t e  and v e r i f y  t h e  

Yes; a t o t a l  of 160 s i n g l e  rods  i n  8 a s sembl i e s .  

i n fo rma t ion  provided by out-of-core i n s t r u m e n t a t i o n .  

Unborated Water Control :  Boric  a c i d  t anks  w i l l  always have q u a n t i t y  adequate  f o r  
r e a c t o r  shutdown. I n j e c t i o n  ra te  p rov ides  f o r  shutdown i n  15 min wi th  no rods  in -  
s e r t e d  us ing  h a l f  of t h e  pumping c a p a c i t y  a v a i l a b l e .  T r a n s f e r  pumps t r a n s f e r  b o r i  
a c i d  from s t o r a g e  t anks  t o  t h e  h igh -p res su re  charging-pump s u c t i o n  f o r  i n j e c t i o n  
i n t o  r e a c t o r  c o o l a n t .  
Liquid from t h e  letdown l i n e  i s  c o l l e c t e d  i n  t h e  b o r i c  a c i d  recovery system f o r  
p rocess ing .  
t o  o t h e r  systems.  

system and t h e  low-head s a f e t y - i n j e c t i o n  system. 

Charging pumps are used by t h e  s a f e t y - i n j e c t i o n  system. 

Check v a l v e s  prevent  back-flow of bo ra t ed  water from r e a c t o r  c o o l a n t  

Long-Term Cooling - I n t e r n a l  o r  E x t e r n a l  Systems: I n t e r n a l  - R e c i r c u l a t i o n  sp ray  
E x t e r n a l  - By a i r - r e c i r c u l a t i o n  

u n i t s .  
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Paee 5. PWR 

Radwaste Treatment:  System designed t o  c o l l e c t  and s e p a r a t e  l i q u i d ,  gaseous,  anc 
s o l i d  wastes. 
c ladding d e f e c t s .  L i q u i d  Wastes w i l l  be s t o r e d  f o r  decay,  then evaporated.  Con- 
densa te  w i l l  be f i l t e r e d  and d i scha rged  t h r u  t h e  c i r c u l a t i n g  water system. 
Wastes w i l l  be s u i t a b l y  d i l u t e d  b e f o r e  d i s c h a r g e .  
shipped o f f s i t e  f o r  d i s p o s a l .  

A c t i v i t y  l e v e l s  w i l l  be based on 1.0% of f u e l  rods i n  c o r e  having 

Gaseous 
S o l i d  Wastes w i l l  be  drummed and 

S tack  Height - N o  s t a c k  mentioned. 

Reactor :  North Anna 
F. MISCELLANEOUS 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: Tower (140’ above grade)  t o  b e  
l o c a t e d  on a p e n i n s u l a  extending i n t o  t h e  r e s e r v o i r .  No seismographs mentioned. 

P l a n t  Operat ing Mode: Load-following (10.1-1);  b a s e  load ing ,  i n i t i a l l y  (10.2-1). I 
S i t e  Fea tu res :  S i t e  c o n s i s t s  of  1075 a c r e s  on t h e  s o u t h  s i d e  of t h e  North Anna 

R ive r .  A dam i s  be ing  b u i l t  5 m i l e s  downstream which w i l l  form a 13,000 acre re- 
s e r v o i r  1 . 7  m i l e s  long.  By us ing  a system of  dykes,  a l a r g e  coo l ing  pond of 3400 
acres w i l l  be formed n e a r  t h e  p l a n t  s i t e .  The area around t h e  p l a n t  is  r o l l i n g ,  
s p a r s l e y  populated and mostly wooded. Richmond, V a .  is  t h e  c l o s e s t  c i t y  of 50,000 
o r  more popu la t ion .  It is  40 miles.  

Turbine O r i e n t a t i o n :  Turbine c e n t e r l i n e  pe rpend icu la r  to condenser t ubes .  Both 
t u r b i n e s  on same c e n t e r l i n e  about  200 f t  n o r t h  of c e n t e r l i n e  of CTMT s t r u c t u r e s .  

Emergency P lans :  D e t a i l e d  w r i t t e n  procedures  f o r  emergency n u c l e a r  s i t u a t i o n s  w i l l  
be prepared f o r  prearrangement and o r g a n i z a t i o n  of pe r sonne l  t o  hand le  any f o r e -  
s e e a b l e  s t a t i o n  emergency. 
emergency p l a n s  t h r u  t r a i n i n g  and p r a c t i c e  d r i l l s .  

A l l ,  s t a t i o n  pe r sonne l  w i l l  be made f a m i l i a r  w i th  

. 

~~ ~~~~~ ~ ~ 

Waste Heat System: A once-thru coo l ing  system w i l l  be used t a k i n g  condenser cool- 
i ng  water from t h e  r e s e r v o i r  and d i scha rg ing  i t  t o  t h e  cool ing pond lagoon, and the 
back t o  t h e  r e s e r v o i r .  PSAR says  water r e - e n t e r i n g  t h e  r e s e r v o i r  w i l l  be ve ry  near 
r e s e r v o i r  temp. Rese rvo i r  has  coo l ing  c a p a c i t y  f o r  4000 Mw(e) of power g e n e r a t i o n .  
About 900,000 gpm w i l l  be  used f o r  condenser coo l ing  wi th  a temp rise of 14 F 
a c r o s s  condensers .  

1 
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Paee h 

;ACTOR NAME North Anna Power S t a t i o n  

Uni t s  1 t 2 

I 1 & SITE FEATURES 
H. CIRCULATING WATER SYSTEM 

THERMAL 1 G C K C T  NO. 50-338 

50-339 - STEAM SYSTEM PWK - OUTPUT, M W t  2652 

:ICAMY BODY OF WATER North Anna River  Keservoi r  NORMAL LEVEL 250 '  (HSL) 

MAX PROB FMOD LEVEL 258'  IMSL) 

SIZE OF SITE 1075 ACRES S I T E  GRADE ELEVATION 2 7 1 '  YSL) 

YJPOGRAPHY OF S I T E  R o l l i n g  

OF SURROUNDING AREA (5  M I  RAD) Rol l ing  

"OTAL PERMANENT POPULATION I N  M I  RAD 172 (1968) I N  5 MI RAD l o b 0  (1968) 

XAREST CITY OF 50,000 POPULATION Richmong, V i r g i n i a  

DISTANCE FROM SITE 40 MXLES POPULATION 216 ,451  (1968)  

,AND USE I N  5 MILE RADIUS liooded-60%, and Agr icu l tura l -30% 

2IRCULATING WATER SYSTLi4 TYPE OF SYSTEM Once through u s i n g  a c o o l i n g  pond 

WATER TAKEN FROM North Anna Reservoi r  FOR Condenser Cooling 

SUMMER AVG 83  F AVG 65 F - - WATER BODY TEMPERATURES - WINTER AVG 4 8  F - 
RIVER FLOW 375 (cfs) avg. :"QUANTITY OF MAKEUP WATER - gpm 1 

( gpm - TEMPERATURE RISE 14 F ''TOTAL FLOW THROUGH CONDENSE& ~ 0 0 , 0 0 0  

:'.%EAT REMOVAL CAPACITY OF CONDENSERS - ( B t u h r )  * P e r  Unit  

COOLING TOWERS None 

OTHER INFORMATION 
North Anna Reservoir .  

Cooling water flows from 3400 acre c o o l i n g  pond back i n t o  t h e  

Cooling pond and r e s e r v o i r  h a s  c a p a c i t y  f o r  4000 MWe. 

V 1 RG I N I  A 

NUCLEAR SAFETY INFORMATION CENTER 
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' r o j e c t  Name: SkAbROOK NUCLEAR STATIOL\ U N I T  1 Reactor :  Seabrook-1 
A-E: Ebasco Se rv ices  
Vessel  Vendor: Not  s p e c i f i e d .  

Containment Cons t ruc to r :  Not specified. 

Compiled By: F. A. heddleson 
June 1969 
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2xclusion Di s t ance ,  M i .  0.57 r ad ,  

Popu1ation 'One Dist., Mi' (P2-') 

{et r o p o l i s  D i s t ance  Popu la t ion  
os ton ,  Mass. 40 m i .  628,215 (70: 

Design Basis Earthquake 
4ccel., g 

3pe ra t ing  Basis Earthquake 
Accel., G 

Earthquake Vertical Shock, 
Z of  H o r i z o n t a l  

0.17 

0.08 (p2-67) 

66 

Design Winds i n  mph: 

A t  39 f t  level, 100 n;pl, fastest mile 
wi tn  g u s t  f a c t o r s  from ASCL' Paper  

3269. 

Tornado - 300 npn tang .  + 6C t r a n s .  

AP = 3 p s i /  3 s e c  

D.  ENGINEERED SAFETY FEATURES 

D1. CONTAINMENT 

48 Ca lcu la t ed  Max 
I n t e r n a l  P r e s s ,  p s i g  54 

0 .5  

Design P r e s s ,  

Max Leak Rate a t  
Design P r e s s ,  %/day 

Type of  Cons t ruc t ion :  The i n n e r  s tee l  containment  v e s s e l  i s  2 i n .  t h i c k ,  c y l i n d r i -  
cal ,  w i t h  hemisphe r i ca l  dome and e l l i p s o i d a l  bottom. 
fo rced  conc re t e  s h i e l d  b u i l d i n g ,  a l l  p laced  on r e i n f o r c e d  conc re t e  foundat ion  m a t .  

P s i g  

I t  is  surrounded by a r e i n -  

Design Basis: ues igned  t o  con ta in  p r e s s u r e s  and tempera tures  r e s u l t i n g  from LOCA 
(double-ended r u p t u r e  of l a r g e s t  p ipe )  when e x t e r n a l  e l ec t r i c  power f a i l s  and 
engineered  s a f e t y  f e a t u r e s  s tar t  i n  25 sec (except  f o r  accumulators  which o p e r a t e  
when r e a c t o r  v e s s e l  p r e s s u r e  drops  t o  p r e s e t  v a l u e ) .  

Vacuum Re l i e f  Capab i l i t y :  
i n g  des ign  p r e s s u r e .  Two vacuum b r e a k e r s ,  i n  series,  are used.  Design e x t e r n a l  
p r e s s u r e  d i f f e r e n t i a l  is  0.75 p s i  (p5-7). 

Pos t -Cons t ruc t ion  Tes t ing :  Vessel w i l l  be  p r e s s u r e - t e s t e d  a t  5 ,  60.7,  48.6,  and 
54 p s i g  ( leakage  measured a t  t h e s e  p r e s s u r e s ) .  
formed t o  measure leakage  rate and l e a k - t i g h t  i n t e g r i t y .  

Automatic dev ices  w i l l  p r even t  CTMT v e s s e l  from exceed- 

Pos t -ope ra t iona l  tests w i l l  be  per .  
T e s t  f requency w i l l  be  

c o n s i s t e n t  w i t h  leakage  rate approved. 
P e n e t r a t i o n s :  Uouble s e a l e d  (p5-36) and i n d i v i d u a l l y  t e s t a b l e .  

ivone have wa te r  seals. 

Weld Channels: None mentioned. 

. 
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Reactor :  Seabrook-1 
D 2 .  CONTAINMENT SAFETY FEATURES 

Containment Spray System: Two pumps of  1300-gpm c a p a c i t y  each a t  450-ft head pump 
b o r a t e d  water  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  t h e  2 spray  headers .  Two 
pumps can provide  100% cool ing  c a p a c i t y .  Two of t h e  4 CTMT cool ing  u n i t s  & 1 pump 
can provide  100% cool ing  c a p a c i t y .  When low l i m i t  is  reached i n  r e f u e l i n g  water 
s t o r a g e  t a n k ,  spray  pump s u c t i o n  can be t r a n s f e r r e d  t o  t h e  d i s c h a r g e  of t h e  resi- 
d u a l  h e a t  removal h e a t  exchanger.  

u n i t  h a s  40,000 cfm c a p a c i t y  us ing  100 hp motor.  Three of t h e  4 u n i t s  o p e r a t i n g  
can main ta in  d e s i g n  limits. 

Containment Cooling: There are 4 cool ing  u n i t s  l i m i t i n g  max. t e m p .  t o  120 F.  Lac 

Containment I s o l a t i o n  System: High p r e s s u r e  i n  CTMT causes  i s o l a t i o n  system t o  
c l o s e  a l l  f l u i d  l i n e  p e n e t r a t i o n s  not  r e q u i r e d  f o r  s a f e t y  f e a t u r e s  t o  o p e r a t e .  
High r a d i a t i o n  o r  h igh  CTMT p r e s s u r e  causes  purge- l ine  v a l v e s  t o  c l o s e .  Valves 
a s s o c i a t e d  w i t h  s a f e t y  f e a t u r e  can be  c l o s e d  manually.  

Containment A i r  F i l t r a t i o n :  Two a i r b o r n e  r a d i o a c t i v e  removal u n i t s  are a v a i l a b l e .  
Each c o n s i s t s  of f a n ,  HEPA f i l t e r s ,  and impregnated c h a r c o a l  absorbers  r a t e d  a t  
10,000 scfm. 

P e n e t r a t i o n  Room: Two s e p a r a t e  e l e c t r i c a l  p e n e t r a t i o n  rooms and two p i p i n g  
p e n e t r a t i o n  rooms shown i n  F ig .  1-12. 

Organic-Iodide F i l t e r :  

Hydrogen Recombiner: 

Standard impregnated-type c h a r c o a l  f i l t e r s  only.  

I n  c a s e  of LOCA, c ladding  would remain below t h e  m e l t i n g  
temp, Metal-water r e a c t i o n  would b e  l i m i t e d  t o  less t h a n  1%. Hydrogen recombiner 
not  mentioned. 

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

Accumulator Tanks: There are 3 t a n k s ,  each hold ing  approx. 7000 g a l .  of  5 o r a t e d  
water. When r e a c t o r  system p r e s s u r e  drops  below 650 p s i g ,  accumulators  s p i l l  w a t e r  
i n t o  c o o l a n t  loops .  Ni t rogen  gas  i s  used f o r  o v e r p r e s s u r e .  Two accumulators  have 
s u f f i c i e n t  water t o  cover  1 1 2  t h e  c o r e .  

H-igh-head S a f e t y  I n j e c t i o n :  Three pumps of 150 gpm c a p a c i t y  each a t  2750 p s i g  
t a k e  w a t e r  from 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 i n j e c t  i t  i n t o  t h e  c o o l a n t  
loops .  I n j e c t i o n  is  through 2 h e a d e r s ,  one of which c o n t a i n s  t h e  b o r i c  a c i d  tank  
f o r  h igh-concent ra t ion  i n j e c t i o n  of b o r i c  a c i d .  A f t e r  LOCA, one high-head pump 
w i t h  o t h e r  s a f e t y  f e a t u r e s  o p e r a t i n g  w i l l  l i m i t  c ladding  tempera tures  and metal- 
w a t e r  r e a c t i o n ,  and e n s u r e  t h a t  t h e  c o r e  w i l l  remain i n t a c t .  

Low-head S a f e t y  I n j e c t i o n :  Two low-head pumps of 3750 gpm each a t  600 p s i g  s u p p l  
One pump h a s  c a p a c i t  c o r e  cool ing  a f t e r  o t h e r  two i n j e c t i o n  systems have o p e r a t e d .  

t o  perform t h e  r e q u i r e d  low-head system f u n c t i o n .  
f u e l i n g  w a t e r  s t o r a g e  tank  u n t i l  i t s '  low l i m i t  i s  reached.  Suc t ion  i s  then  
switched t o  t h e  containment  sump and f low is  passed through t h e  r e s i d u a l  h e a t  ex- 
changers b e f o r e  e n t e r i n g  t h e  r e a c t o r  v e s s e l .  

S u c t i o n  i s  taken  from t h e  re- 
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Reactor:  Seabr ook-1 
E. OTHER SAFETY-RELATED FEATURES 

Reactor  Vessel F a i l u r e :  Nothing mentioned. 
Missile & Reactor  Forces - 

Core Cooling C a p a b i l i t y  - I 
Containment F l o o d a b i l i t y  - 

Reactor-Coolant Leak-Detection Systems: Leakage i s  i n d i c a t e d  by changes i n  con- 
tainment r a d i o a c t i v i t y ,  which i s  monitored con t inuous ly .  Gross leakage w i l l  be 
evidenced by changes of l i q u i d  l e v e l  i n  t h e  containment sump. 

Failed-Fuel-Detection Systems: Nothing found t o  i n d i c a t e  such a system. 

Emergency Power: There are two 345-kv t r ansmiss ion  l i n e s  t o  t h e  switchyard and 
two f u l l - c a p a c i t y  d i e s e l  g e n e r a t o r s .  
two independent d i e s e l  g e n e r a t o r s  can supply power needed f o r  all engineered 
s a f e t y  f e a t u r e s .  

I f  o f f - s i t e  power i s  u n a v a i l a b l e ,  e i t h e r  of 

Con t ro l  of Axial Xenon O s c i l l a t i o n s :  
Burnable Shims - Bor ic  a c i d  i n  coo lan t  and b o r o s i l i c a t e  g l a s s  s e a l e d  i n  

s t a i n l e s s - s t e e l  t ubes .  

Part-Length Control  Rods - Yes 

In-Core Ins t rumen ta t ion  - Y e s ,  used p e r i o d i c a l l y  to c a l i b r a t e  and v e r i f y  
in fo rma t ion  provided by out-of-core instrumenta-  
t i o n .  

Unborated Water Control :  Boric  a c i d  i n j e c t i o n  can b r i n g  p l a n t  t o  1% shutdown i n  
16  minutes w i t h  no rods i n s e r t e d  (us ing  one o f  two pumps). 

Long-Term Cooling - I n t e r n a l  o r  E x t e r n a l  SyStemS: Borated water from the  contain- 
ment sump can be  r e c i r c u l a t e d  through t h e  r e s i d u a l  h e a t  exchangers and t h e  co re  
f o r  extended pe r iods .  The low-head s a f e t y - i n j e c t i o n  pump p rov ides  t h i s  s e r v i c e .  

. 
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Page 5,  PWR 

Reactor :  Seabrook-1 I F. MISCELLANEOUS 

Windspeed, D i r e c t i o n  Recorders,  and Seismographs: Tower t o  be cons t ruc t ed  a t  leas 
1 yea r  b e t o r e  o p e r a t i o n .  No seismographs mentioned. 

P l a n t  Opera t ing  Mode: 
nominal power. 

Load fo l lowing ,  a u t o m a t i c a l l y  when ou tpu t  exceeds 15% of I 
S i t e  Fea tu res :  S i t e  is  two m i l e s  i n l a n d  from t h e  A t l a n t i c  Ocean. It  i s  very  f l a  
s i n c e  i t  is  a t  t h e  edge of t h e  t i d a l  marsh t h a t  sur rounds  Hampton Harbor. 
g rade  i s  +20'. 
east of US Hwy #I. 
beaches l i n e  t h e  ocean f r o n t .  
5 m i  r a d i u s  due t o  beach t r a f f i c .  

S i t e  
S i t e  c o n s i s t s  of 650 acres. The p l a n t  l o c a t i o n  i s  about 2 mi l e s  

In l e t  t o  Hampton Harbor i s  about  1000 f t  wide. Rec rea t iona l  
Daytime summer popu la t ion  could reach  120,000 w i t h i  

Turb ine  O r i e n t a t i o n :  Turb ine  c e n t e r - l i n e  i s  pe rpend icu la r  t o  condenser tube  
bundles .  

Emergency P lans  and procedures  w i l l  be  developed f o r  handl ing  emergencies.  
Employees w i l l  be  g iven  a s s igned  r e s p o n s i b i l i t i e s  and p r a c t i c e  d r i l l s  w i l l  be used 
These p l a n s  w i l l  cover  s i t u a t i o n s  invo lv ing  t h e  p l a n t  s i t e ,  o r  o f f - s i t e .  

Environmental  Monitoring Two reco rd ing  t i d e  gages have been i n s t a l l e d .  P r l  

F u r t h e r  s t u d i e s  on l imina ry  tempera ture  and s a l i n i t y  measurements have been made. 
b i o l o g i c a l  a s p e c t s ,  ba thymet r i c  work, e t c . ,  w i l l  be  made. 
a c t i v i t y  moni tor ing  w i l l  b e  done. 
and d a i r y  p roduc t s ,  f i s h ,  s h e l l  f i s h ,  and o t h e r  ha rbor  organisms w i l l  be c o l l e c t e d  
Pos t -ope ra t iona l  moni tor ing  of s imi la r  n a t u r e  w i l l  con t inue .  

P r e o p e r a t i o n a l  rad io-  
Samples of w a t e r ,  s o i l ,  a i r  p a r t i c u l a t e s ,  farm 

Radwaste Treatment:  i i ad ioac t ive  l i q u i d s  are processed  and r e t a l n e d  i n s i a e  m e  LnLlh 
& V o l  c o n t r o l  recycle t r a i n .  Processed  l i q u i d ,  s u i t a b l e  f o r  r e l e a s e ,  i s  dischargec 
i n t o  t h e  c i r c u l a t i n g  w a t e r  d i scha rge .  
t anks  b e f o r e  d i s p o s a l .  
so  as no t  t o  contaminate the  environment. 
drums and sh ipped  o f f - s i t e  f o r  d i s p o s a l .  
1 R/hr a t  one meter. 
l i q u i d  d i scha rge  246,510 g a l .  w i th  3 .61~10 '  c u r i e s  of tritium and 45.8 m c  of o t h e r  
Annual gaseous d i scha rge  - 8809c; Annual s o l i d s  - 150 t o  300 drums. 
Waste H e a t  System: Once-thru system t a k i n g  420,000 gpm from Hampton Harbor,  pump- 
ing  t h r u  condensers ,  which w i l l  h e a t  water 30 F, and d i scha rg ing  about 112 m i  from 
s h o r e  i n  t h e  A t l a n t i c  Ocean. 

Rad ioac t ive  gases  are h e l d  up i n  gas  decay 

S o l i d  wastes are packaged i n  55-gallon 

Annual 

Gases are d i scha rged  a t  a c o n t r o l l e d  r a t e  from holdup tanks 

Max dose rate f o r  unshie lded  drums is 
Dose rates h i g h e r  re u i r e  l e a d  s h i e l d i n g  from drun. 

t 
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G. CIRCULATING WATER SYSTEM 
& SITE FEATURES 

REACTOR NAME Seabrook Nuclear S t a t i o n ,  
Uni t  1 

A C E S  I OF 650 

THERMAL 

OUTPUT, MWt 2652  

SITE GRADE ELEVATION 20’  (MbL) 

TYPE OF NUCLEAR DOCKET NO. 50-340 

STEAM SYSTEM Ph’R 

1 TOPOGRAPHY OF SITE F l a t  

1 OF SUKROUNDING AREA (5  M I  RAD) --- 
TOTAL PERMANENT POPULATION I N  2 M I  RAD 2 , 8 2 8 ( 1 9 6 8 )  I N  5 M I  RAD 2 4 , 3 2 5 ( 1 9 6 8 )  

NEAREST CITY OF 50,000 POPULATION Lawrence, Mass. 

DISTANCE FROM SITE 20 MILES POPULATION 71,000 (1960 ) 

LAND USE I N  5 MILE RADIUS Undeveloped, most ly  marshland 

CIRCULATING WATER SYSTEM TYPE OF SYSTEM Once through 

WATER TAKEN FROM Hampton Harbor FOR Condenser Cooling 

I 
SUMMER AVG - F AVG - F - WATER BODY TEMPERATURES - WINTER AVG - F 

RIVER FLOW NA ( c f s )  avg. “QUANTITY OF MAKEUP WATER - 
- 

(gpm) 
TEMPERATURE RISE 30 F - ~ O T A L  FLOW THROUGH CONDENSERS 420,000 ( gpm 1 - “‘HEAT REMOVAL CAPACITY OF CONDENSERS (Btu/hr)  * P e r  Unit 

COOLING TOWERS None 

OTHER INFORMATION Cooling water discharp_ed i n t o  ocean 4000 f t  from shore .  

This  p r o j e c t  was d e f e r r e d  i n  November 1969,. I 

. 

t 
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50-341 (BWR) Page 1 

P r o j e c t  N a m e :  En r i co  Fermi Atomic Power P l a n t  8 2  Reactor:Enrico Fermi # 2  . A-E: Detroi t -Edison w/Sargent ti Lundy 
Vessel Vendor: GE r e s p o n s i b i l i t y  
Docket No.: 50-341 
Containment Construct0r:Ralph Parsons Co. 

r e s p o n s i b i l i t y  - 
Location: Lagoona Beach, Monroe Co Mich. 
Owner: D e t r o i t  i idison Company 
NSS Vendor: General  E lec t r ic  

THERMAL-HY Dl7AlJLI C B .  NUCLEAR 

H 2 O / U 0 2  Volume 
R a t i o  
Moderator Temp Coef 
Cold, Ak/k/"F 
Moderator Temp Coef 
Hot, No Voids 
Moderator Void Coef 
Hot, No Voids,  Ak/k/% 
Moderator Void Coef 
Operat ing 
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 ,  
Hot, No Voids 
Doppler C o e f f i c i e n t ,  
Operat ing 
I n i t i a l  Enrichment, 
% 
Average Discharge Ex- 
posure,  MWD/Ton 
Core Average Void 
Within Assembly, % 
k e f f ,  A l l  Rods I n  

3293 

1150 

Thermal Output ,  
MWt 
E l ec t r i ca l  Output ,  
We 

- 
2.41 

-5.0 x 10-5 

T o t a l  Heat Output f o r  
S a f e t y  Design, M W t  
Steam Flow R a t e ,  
l b / h r  
T o t a l  Core Flow 
Rate, l b / h r  
Coolant P r e s s u r e ,  
D s i e  

3428 

14.16 x l o 6  
102.5 x lo6  
1020 

- 

-1.2 x 10-5 

Heat T r a n s f e r  166,100 
Area, f t 2  -1.2 x 10-5 

-1.3 x 10-5 

2.25 

Rod Uni t  Lgth,  kw/f 
Maximum Heat Flux. 

t - 
I Btu /h r - f t2  I -tLJ " 

163,229 Average Heat Flux,  
Btu/hr-f t 2  19,250 

-- 4380 

558 

t u r e ,  OF 
Average Fuel  Rod 

[ S u r f a c e  TemD O F  
-- 

> 0.99 
O.OlAk w/rod 
worth minimizer 
--- 
F l a t  Boron 
SST Cur t a ins  

185 

None 

k e f f ,  Max Rod Out 

Con t ro l  Rod Worth, 
% 
Cur ta in  Worth, 
% 
Burnable Po i sons ,  
Tyve and Form 
Number of Con t ro l  
Rods 
Number o f  Part-Length 
Rods (PLR) 

' 1 .9  

2.6 

- 

50.8 

Compiled by: Fred A. Heddleson 
Date: J u l v  1969 

TX-4177 
(8-70) 
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. R e c i r c u l a t i o n  Pumping System & MCHFR: Maintains  MCHFR between l i m i t s  of 1 .0  and 
1.9 (Sec t .  3.7.6.1, 3 .7 .6 .2) .  

Page 2 ,  CWR 
Reactor:  Enr i co  Fermi #2  

C .  SAFETY-RELATED D E S I G N  CRITERIA 

I Exclusion Di s t ance ,  M i .  - 0.41 (F 1.5-Id) 1 Design Winds i n  mph: 

I Low Popu la t ion  Zone D i s t  . , M i .  - 0.44 I 
Metropol is  D i s t ance  Popu la t ion  

Design Basis Earthquake 

I 0.05 Operat ing Basis Earthquake I Accel. .  e 

A t  0 - 50 f t  80 

50 - 150 f t  - 

150 - 400 f t  - 
Tornado 300 tang w/60 t r a n s  

AP = 3 - p s i 1  3 - s e c  

I Earthauak'e Vertical Shock. I Is i n t e n t  of 70 design c r i t e r i a  

P r o t e c t i v e  System: I n i t i a t e s  shutdown of r e a c t o r  i n  t i m e  t o  prevent-fuel-clad 
damage fo l lowing  abnormal o p e r a t i o n a l  t r a n s i e n t s .  
ope ra to r  & process  c o n t r o l s .  

Th i s  system o v e r r i d e s  a l l  

D. ENGINEERED SAFETY FEATURES 

D 1 .  CONTAINMENT (Ctmt) 

Drywell Design 
P r e s s ,  p s i g  
Supprn Chamb Design 
Press, p s i g  
Calc Max I n t e r n a l  
P r e s s ,  p s i g  

0.5 

0.25 

100 

P r i m  C t m t  Leak 
Rate,  %/day 
Second C t m t  Design 
Press, p s i g  
Second C t m t  Le.ak 
Rate, %/day 

56 

56 

45 

Type of Construct ion:  Pressure-suppression,  w i th  a s teel  d rywe l l ,  s p h e r i c a l  lower I p o r t i o n ,  and c y l i n d r i c a l  upper s e c t i o n ,  a l l  encased i n  r e i n f o r c e d  c o n c r e t e .  Sup- 
pression-pool  t o r u s  is  s teel  s h e l l .  Secondary containment has  r e i n f o r c e d  conc re t e  
walls up t o  r e f u e l i n g  f l o o r ,  and s tee l  c o n s t r u c t i o n  above. 

Design Basis: To p rov ide  t h e  c a p a b i l i t y ,  i n  case  of LOW r e s u l t i n g  from r u p t u r e  of 
main coo lan t  l i n e ,  t o  l i m i t  release of f i s s i o n  p roduc t s  s o  t h a t  r a d i a t i o n  doses do 
n o t  exceed v a l u e s  s p e c i f i e d  i n  lOCFRl00. 

Vacuum R e l i e f  C a p a b i l i t y :  Primary containment max, des ign  vacuum - 2 p s i .  
vacuum is  r e l i e v e d  t h r u  vacuum breake r s  w i th  a i r  from suppres s ion  chamber, i t  i n  
t u r n  drawing a i r  from secondary containment.  

Drywell  

Post-Construct ion Tes t ing :  Primary containment t e s t e d  a t  1.15 des ign  p r e s s .  a f t e r  
c o n s t r u c t i o n .  P e n e t r a t i o n s  and i s o l a t i o n  v a l v e s  g iven  s p e c i a l  tests. 

P e n e t r a t i o n s :  Not a l l  are i n d i v i d u a l l y  
t e s t a b l e .  Electrical ,  pe r sonne l  access, access h a t c h e s ,  and bel lows-sealed pene- 
t r a t i o n s  are t e s t a b l e .  

P e n e t r a t i o n s  are both double and s i n g l e .  

. 

. 
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Reactor:  Enrico F e r m i  82 
D2 .  EMERGENCY CORE COOLING SYSTEMS 

Core Spray Cooling System: Two independent 100%-cap'y pumps and p ip ing  systems 
can each d e l i v e r  6250 gpm @ 122 p s i d  from suppres s ion  pool  t o  a sp ray  s p a r g e r  
above t h e  co re .  System o p e r a t e s  au tomat i ca l ly  on s i g n a l s  of low water l e v e l  i n  
r e a c t o r  o r  high p r e s s u r e  i n  t h e  drywell .  One system can prevent  c l a d  me l t ing  
f o r  t h e  n i a x .  s i z e d  break.  

Auto-Depressurization System:When feedwater  pumps, RCICS,  & HPCIS cannot ma in ta in  
proper r e a c t o r  water l e v e l ,  s a f e t y  r e l i e f  va lves  on steam l i n e s  open, ven t ing  steam 
t o  suppres s ion  pool  s o  r e a c t o r  is depres su r i zed .  LPCI & core  spray systems then be. 
g i n  ope ra t ion .  

pumps ( 3  of which supply 100% cap 'y )  & 4 service-water  pumps. Four modes of opera- 
t i o n :  (1) Shutdown cool ing - w a t e r  pumped from r e a c t o r  t h r u  h e a t  exchangers f o r  
cool ing & r e tu rned  t o  r e a c t o r .  Can complete cooldown t o  125F i n  24 h r  & main ta in .  
(2) Containment cool ing - water pumped from suppres s ion  pool  t h r u  h e a t  exchangers & 
back t o  pool .  Flow can be d i v e r t e d  t h r u  drywell  sp ray  heade r s .  Pool maintained a t  
170F o r  below. ( 3 )  Condensing mode - steam removed from r e a c t o r  & condensed i n  hea 
exchangers.  ( 4 )  LPCI mode - main pumps t r a n s f e r  water from Suppression pool  t o  re- 
a c t o r  t o  maintain co re  f lood ing  s u f f i c i e n t  t o  prevent  f u e l  c l a d  me l t ing .  

s u p p l i e s  5000 gpm @ 1120 p s i d  t o  feedwater  p ip ing  system. 
125,000-gal condensate  s t o r a g e  tank o r  suppres s ion  pool .  
n e l t i n g  i n  t h e  case  of small  l i n e  breaks.  

Residual-Heat-Removal System (=SI: System c o n s i s t s  of 2 h e a t  exchangers,  4 main 

.High-pressure Coo lan t - In j ec t ion  System: One 100% cap'y steam turbine-dr iven pump 
Suct ion taken from 

Th i s  system p reven t s  f u e l  

Low-Pressure Coo lan t - In j ec t ion  System: Four 113 cap pumps (10,000 gpm @ 20 p s i d  
Zach) supply water t o  t h e  r e a c t o r  t h r u  t h e  j e t  pumps t o  f lood  t h e  core when o t h e r  
systems cannot ma in ta in  f lood ing .  LPCI o p e r a t e s  from 0 t o  300 p s i  t a k i n g  water fron 
the suppres s ion  pool .  Th i s  system i s  p a r t  of Res idua l  Heat Removal Systems desc r ib -  
zd above. 

E. OTHER SAFETY-RELATED FEATURES 

Standby Coolant System: RHRS main pumps and s e r v i c e  water pumps d i scha rge  l i n e s  
are cross-connected f o r  i n f i n i t e  supply of water t o  f l o o d  r e a c t o r .  

Main-Steam-Line Flow R e s t r i c t o r s :  Ventur-type flow r e s t r i c t o r  i n  each steam l i n e  
c l o s e  t o  t h e  r e a c t o r  l i m i t s  steam flow i n  a rup tu red  l i n e d .  

Control-Rod Ve loc i ty  L i m i t e r s :  Large-clearance p i s t o n  on bottom of each c o n t r o l  
rod l i m i t s  f r e e - f a l l  v e l o c i t y  t o  <5 f t l s e c ,  a v a l u e  which cannot r e s u l t  i n  nuc lea r  
s y s  t e m  p rocess  b a r r i e r  damage. 

Control-Rod-Drive-Housing Supports:  Hor i zon ta l  beams below r e a c t o r  v e s s e l  are 
arranged t o  ca t ch  & s t o p  CRD housing i f  one b reaks  and f a l l s .  
i s  max. i n  h o t  c o n d i t i o n .  The 2-in. f r e e  f a l l  cannot  cause  damage t o  any r ad io -  
a c t i v e - m a t e r i a l  b a r r i e r .  

About 2 i n .  t r a v e l  

Standby Liquid-Control  System: Sodium pen tabora t e  i n j e c t e d  by manual i n i t i a t i o n  
t o  s h u t  down r e a c t o r  o r  ma in ta in  i t  s u b c r i t i c a l  w i th  a l l  c o n t r o l  rods p u l l e d  o u t .  
Two independent systems a v a i l a b l e ,  e i t h e r  of which can i n j e c t  -0.17Ak r e a c t i v i t y  
worth i n  one hour (-0.12Ak r e q u i r e d  f o r  shutdown). 
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r Reactor :  Enrico Fermi 8 2  

E.  OTHER SAFETY-RELATED FEATURES ( c o n t ' d )  

'Containment Atmospheric Cont ro l  System: Not d i s c u s s e d ,  

Reactor  Core I s o l a t i o n  Cooling System (RCICS): Starts a u t o m a t i c a l l y  on s i g n a l  of 
r e a c t o r - v e s s e l  low-water l e v e l  t o  prevent  need f o r  o p e r a t i o n  of any core-s tandbv 
c o o l i n g  system. Removes decay h e a t  and provides  makeup water i n t o  feedwater  l i n e  
i f  feedwater  pumps are i n o p e r a t i v e ,  and/or  i f  i s o l a t i o n  v a l v e s  have c l o s e d ,  i s o l a t -  
i n g  r e a c t o r  from main condenser h e a t  s i n k .  
616 gpm from main condenser condensate  s t o r a g e  t a n k ,  RHRS h e a t  exchangers ,  o r  
suppress ion  pool ,  a l lowing  8 h r  of o p e r a t i o n .  

One s team-turbine-dr iven pump d e l i v e r s  

Reac tor  Vessel F a i l u r e :  Not d i s c u s s e d .  
Missile & Reactor  Forces  - 

Core Cooling C a p a b i l i t y  - 

Containment F l o o d a b i l i t y  - I 
Reactor-Coolant Leak-Detection Systems: Pump & v a l v e  sea l - leakage  and leakage  

from r e a c t o r - v e s s e l  head-f lange g a s k e t  are measured and are i d e n t i f i a b l e .  
l eakage  t o  d r y w e l l  sumps cannot be i d e n t i f i e d .  15 gpm leakage  can b e  d e t e c t e d ,  and 
50-gpm is  t o t a l  l eakage- ra te  l i m i t .  
sumps, and by i n t e g r a t i n g  f a c t o r s  such as v e n t i l a t i o n  cool ing-water  tempera tures ,  
d rywel l  temp., p r e s s u r e  & humidi ty ,  & starts & running t i m e s  of sump pumps. 

Other  

Leakage is  d e t e c t e d  by high-water alarms i n  2 

Fai led-Fuel  Detec t ion  Systems: Four gamma monitors  are l o c a t e d  n e a r  t h e  main 
steam l i n e s  j u s t  o u t s i d e  primary containment.  
f i s s i o n  products  from t h e  f u e l .  S i g n a l s  genera ted  by moni tors  can i n i t i a t e  r e a c t o r  
scram and i s o l a t i o n  of r e l e a s e d  material. 

They d e t e c t  a g r o s s  release of 

~~~ 

Emergency Power: Four d i e s e l  g e n e r a t o r s  can supply power f o r  c r i t i c a l  loads  i f  
normal power i s  l o s t .  
power f o r  c o n t r o l  systems & power f o r  some motors necessary  f o r  s a f e  shutdown. 
of t h e  4 d i e s e l s  can supply t h e  r e q u i r e d  ac power f o r  shutdown. 
c r i t i ca l  loads  es t imated  a t  6523 HP. Diesels can be loaded i n  10 sec. F u e l - o i l  

Three s t o r a g e - b a t t e r y  systems w i l l  supply c o n t r o l  & emergenc: 
Two 

Max. power f o r  r s t o r a g e  provides  48 h r  of o p e r a t i o n ,  and d e l i v e r y  i s  p o s s i b l e  i n  24 h r .  

Rod-Block Monitor: To prevent  f u e l  damage as a r e s u l t  of rod withdrawal  error. 
Two RBM channels ,  e i t h e r  of which can i n i t i a t e  a rod b lock  us ing  s i g n a l s  from LPRM 
channels .  
h i g h e s t  rod-block s e t p o i n t  h a l t s  rod motion b e f o r e  l o c a l  f u e l  damage can occur .  

Because MCHFR cannot  reach 1.0 u n t i l  rod is  h a l f  way withdrawn, t h e  

Rod Worth Minimizer:  A f u n c t i o n  of on-l ine computer which p r e v e n t s  rod with-  
drawal  above 30% power c o n d i t i o n s  i f  t h a t  rod i s  n o t  i n  accordance w i t h  pre-planned - -  
p a t t e r n .  I 

. 

. 
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Emergency Plans:  D e t a i l e d  w r i t t e n  procedures  w i l l  cover a l l  a n t i c i p a t e d  a c c i -  
den t s .  
w i l l  b e  developed covering both , p l a n t s  on t h e  s i t e  using S t a t e  P o l i c e ,  Red Cross ,  
Zoast Guard, and Un ive r s i ty  of Michigan H o s p i t a l .  

Personnel  w i l l  be t r a i n e d  and p r a c t i c e d .  A u n i f i e d  site-emergency p l an  

Page 5,  BWR 

7 

. 

Stack  Height:  100 meters. 

Radwaste Treatment:  L iqu id  Waste - Col l ec t ed  and processed on ba tch  b a s i s  f o r  
d i s p o s a l  with condenser e f f l u e n t  i n  c i r c u l a t i n g - w a t e r  d i s c h a r g e  canal .  Batches w i t  
h igh  r a d i o a c t i v i t y  processed  i n  w a s t e  c o n c e n t r a t o r ,  and c o n c e n t r a t e  s e n t  t o  concen- 
t r a t ed -was te  s t o r a g e  tank.  
a c c i d e n t a l  d i s c h a r g e .  Gaseous Waste - Col l ec t ed  & t r e a t e d  i f  necessa ry  t o  reduce 
r a d i o a c t i v i t y  l e v e l  t o  s a f e  c o n c e n t r a t i o n s  f o r  release from s t a c k .  Off-gases from 
main condenser h e l d  up f o r  30 min f o r  decay & t hen  r e l e a s e d  t h r u  h igh ly  e f f i c i e n t  
f i l t e r s .  So l id  Wastes - C o l l e c t e d ,  p rocessed ,  & packaged f o r  s t o r a g e .  A f t e r  su f -  

Valving-redundency i n s t r u m e n t a t i o n  p r o t e c t s  a g a i n s t  

D a b o e s  are s hiDDed o f f s i t e  f o r  d i s p o s a l .  
Waste Heat System: A once-through system i s  employed us ing  Lake Erie  water. 

Four pumps move 832,000 gpm t h r u  condenser which has  7530 x l o 6  
moval c a p a c i t y .  

Btu/hr  h e a t  re- 
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THERMAL 

OUTPUT, M W t  3 2 9 3  I 

P a p e  6 

TYPE OF NUCLEAR DOCKET NO. 50-341 I STEAM SYSTEM BWR 

REACTOR NAME E n r i c o - F e r m i  Atomic Power 

P l a n t  Unit  2 
G. CIRCULATING WATER SYSTEM I & SITE FEATURES 

NEARBY BODY OF WATER Lake E r i e  NORMAL LEVEL 5 7 2 '  (MSL) 

MAX PROB FLOOD LEVEL 584 '  (MSL) I 1 SIZE OF SITE 925 ACRES SITE GRADE ELEVATION 575 '  (MSL) 

TOPOGRAPHY OF SITE F l a t  

OF SURROUNDING AREA ( 5  M I  RAD) F l a t  t o  R o l l i n g  

TOTAL PERMANENT POPULATION I N  2 M I  RAD Y967 (1980)  I N  5 M I  RAD 3 0 , 4 3 2 ( 1 9 8 0 )  

NEAREST CITY OF 50,000 POPULATION Detroit,  M i c h i g a n  

UISTANCE FROM SITE 25 MILES POPULATION 1,'+93,00d -80 ) 

LAND USE I N  5 MILE RADIUS A g r i c u l t u r a l - 7 0 %  I 
I 

CIRCULATING WATER SYSTEM TYPE OF SYSTEM C l o s e d  c y c l e  u s i n g  towers a n d  pond  

WATER TAKEN FROM Lake  E r i e  FOR Makeup 
SUMMER AVG - F AVG - F - - WATER BODY TEMPERATUNS - WINTER AVG - F 

RIVER FLOW NA ( c f s )  avg. 9sQUANTITY OF MAKEUP WATER - (gprn) 

TEMPERATURE RISE - F - "TOTAL FLOW THROUGH CONDLNSERS 837,000 (gpm) 

WEAT REMOVAL CAPACITY OF CONDENSERS *Per U n i t  7 , 5 4 7  X 1 0 q B t u / h r )  

COOLING TOWERS Two n a t u r a l  d r a f t  h y p e r b o l i c  towers -350' d i a  X Q50 '  h i g h .  

I OTHER INFORMATION C o o l i n g  towers w i l l  d i s c h a r g e  i n t o  c o o l i n g  pond  w h i c h  i s  

. 
~~ ~ I 

NUCLEAR SAFETY INFORMATION CENTER 
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1020 

66,100 

18.4 

425,000 

. 

" 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 ,  
Hot, No Voids 
Doppler C o e f f i c i e n t ,  
Operat ing 
I n i t i a l  Enrichment, 
I 

I N D I A N  POINT, 50-342 & 50-343 (BWR) Page 1 

P r o j e c t  Name:Indian P o i n t  Nuclear U n i t s  4&5 
A-E: Consol idated Edison Co. 

Locat ion:  Westchester  Co., New York Vessel Vendor: G.E. r e s p o n s i b i l i t y  
Owner: Consol idated Edison Co. of  N . Y .  Docket N ~ . :  50-342, 50-343 
NSS Vendor: General  Electr ic  Containment Constructor:Consolidated 

Reactor :  I n d i a n  Po in t  4&5 

Quote from p. 15.7-1: 

"The i n c l u s i o n  i n  t h e  d e s i g n  o f .  . . cryo- 
g e n i c  o f f g a s  system, double  containment ,  
and co re  s tandby coo l ing  system pump 
rooms - f e a t u r e s .  . . no t  included b e f o r e  - 
is  i n  accordance wi th  Consol idated 
Edison 's  con t inu ing  e f f o r t  t o  des ign ,  
b u i l d  and o p e r a t e  ... wi thou t  endangering . . . t h e  p u b l i c  . " 

A. THERMAL-HYDRAULIC 11 B. NUCLEAR 

s t a i n l e s s  steel  

185 

Type and Form 
Number of Con t ro l  
Rods 
Number of Part-Length None 
Rods (PLR) 

Fred A.  Heddleson 
August 1969 Date: 

Thermal Output,  
Mwt 
E lec t r ica l  Output,  
We 
T o t a l  Heat Output f o r  
S a f e t y  Design, MWt 
S t e a m  Flow Rate, 
l b / h r  
T o t a l  Core Flow 
Rate, l b / h r  
Coolant P r e s s u r e ,  

Heat T r a n s f e r  
Area, f t 2  
Max Power pe r  Fue l  

Ps ig  

Rod Unit  Lgth,  kw/f t  
Maximum Heat Flux,  
B t u / h r - f t 2  
Average Heat Flux,  
Btu/hr-f t2  
Maximum Fuel  Tempera- 
t u r e ,  OF 
Average Fuel  Rod 
Sur face  Temp OF 
MCHFR 

H20/U02 Volume 3293 

7 1 1 c  

Cold, Ak/k/'F 
Moderator Temp Coef 
Hot, No Voids 
Moderator Void Coef 
Hot. No Voids. Ak/k/% 

111J 

3440 

14.17 x lo6 
I I  - 3  I , .  

Moderator Void Coef 
ODera t ine. 

102.5 x 106 

/o 

Average Discharge Ex- 
posure,  MWD/Ton 
Core Average Void 
With in  Assembly, % 
k e f f ,  A l l  Rods I n  

k e f f ,  Max Rod Out 

163,229 

4380 

558 
t 
12 1 .9  
I L I  

T o t a l  Peaking 12.6 11 Cont ro l  Rod Worth, 
Fac to r  I 11 % 
Avg Power Densi ty ,  150.8 11 Cur ta in  Worth, _ _ _ -  
Kw/!L ]I % 

11 Burnable Po i sons ,  

241 

-5.0 x 10-5 

-39.0 x 10-5 

-1.0 10-3 

-1.6 x 

-1.3 x 10-5 

-1.2 x 10-5 

2.2 

19,250 

<0.99 

a . O l A k  

F l a t .  boron - 

(8-70)  
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Exclusion Di s t ance ,  M i . -  0 .2 min t o  0.8 

Low Popu la t ion  Zone D i s t . ,  M i .  

Me t ropo l i s  D i s t ance  Popu la t ion  

Design Basis Earthquake 
Accel. ,  g 

Operat ing Basis Earthquake 
Accel., g 

- 
0.50(P2.3-2)At 

New York C i t y  25 m i  --- 
0 . i 5  

0.10 

Design Winds i n  psf  

- 30 f t  15 100 mph max 
30 - 50 f t  18 s u s t a i n e d  

50 - 100 f t  24 
100 - up 27 

Tornado- 300 mph t a n g e n t i a l ,  w/60-mph 
t r a n s  l a  t i o n a l  

AP = p s i /  s e c  

Earthquake Vert ical  Shock, 
% of Hor i zon ta l  70% 

R e c i r c u l a t i o n  Pumping System & MCHFR: Core h e a t - t r a n s f e r  s u r f a c e  area and c o o l a n t  
f low rate are designed t o  ensu re  MCHFR t o  be no t  less than 1 .9  a t  r a t e d  c o n d i t i o n s  
(P 3.7-12). 

~ ~~ ~ ~~~~~ 

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 ,  S e c t i o n  1 5 ,  p 15.7-1 

P r o t e c t i v e  System: I n i t i a t e s  r a p i d ,  automatic  shutdown i n  t i m e  t o  p reven t  f u e l -  I c ladd ing  damage fo l lowing  abnormal t r a n s i e n t s .  Overr ides  a l l  o p e r a t o r  & p r o c e s s  

Drywell Design 
Press ,  p s i g  56 

56 Supprn Chamb Design 
P r e s s ,  p s i g  
Calc Max I n t e r n a l  
Press,  p s i g  45 

1.0 

10.0 

1.0 

P r i m  C t m t  Leak 
Rate,  %/day 
Second C t m t  Design 
Press, w i g  
Second C t m t  Le.ak 
Rate ,  %/day 

Type of Construct ion:  P r i m a r y  containment i s  t h e  l i g h t - b u l b  shape s tee l  v e s s e l  
t ~ i t h  s tee l  t o r u s .  Secondary containment i s  r e i n f o r c e d  c o n c r e t e  wi th  a l e a k t i g h t  
: tee1 l i n e r  c y l i n d r i c a l  i n  shape w i t h  hemisphe r i ca l  t o p .  

_ -  
Design Basis: Primary system t o  wi ths t and  equipment f a i l u r e s  i n c l u d i n g  double- 

enaed-b reakof  l a r g e s t  p i p e  wi thou t  l o s s  of i n t e g r i t y .  Primary and secondary 
cv 'a inment  s h a l l  p reven t  release of r a d i o a c t i v e  materials t h a t  exceed volume 
l i m i t s  of 10CFR100. 

Vacuum Capab i l i t y :  D r y w e l l  and suppres s ion  chamber designed f o r  2-psi  
vacuum. Vacuum-relief v e n t s  from secondary t o  primary containment ,  o r  from sup- 
p r e s s i o n  chamber t o  d rywe l l .  S e l f - a c t u a t i n g  vacuum b r e a k e r s  open a t  1 p s i d .  

I 
. 
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Reactor :  I n d i a n  P o i n t  4&5 
D2. EMERGENCY CORE COOLING SYSTEMS 

Core Spray Cooling System: Two independent l o o p s ,  each having 2 pumps and 1 spray 
Design flow i s  3125 gpm @ 122 p s i d ,  w i th  water from suppres s i c  s p a r g e r  above co re .  

pool .  
system t o  prevent  fue l - c l ad  me l t ing .  Low-Pressure Coo lan t - In j ec t ion  starts from 
same s i g n a l s  and o p e r a t e s  independent ly  t o  ach ieve  same o b j e c t i v e s .  

Low water l e v e l  i n  r e a c t o r  v e s s e l  o r  h igh  p r e s s u r e  i n  drywell  i n i t i a t e s  

Auto-Depressurizat ion System: When feedwater  pumps, RCICS, and HPCIS cannot main- 

The LPCI and co re  spray 
t a i n  proper  r e a c t o r  water l e v e l ,  s a f e t y  r e l i e f  va lves  on steam l i n e s  open, ven t ing  
steam t o  suppres s ion  poo l  s o  t h e  r e a c t o r  i s  depres su r i zed .  
systems then beg in  o p e r a t i o n .  

Residual-Heat-Removal System (RHRS): 
pumps ( 1 f 3  cap each)  & 3 service-water  pumps arranged i n t o  2 cross-connected loops.  
Four modes of o p e r a t i o n :  
h e a t  exchangers f o r  coo l ing  & r e tu rned  t o  r e a c t o r ,  cooldown t o  125F  i n  20 h r  & 
maintain.  (2)  Containment coo l ing  - water pumped from suppres s ion  pool t h r u  h e a t  
exchangers & back t o  pool  t o  keep pool  a t  170F o r  below. 
steam removed from r e a c t o r  and condensed i n  h e a t  exchangers.  
water pumped from suppres s ion  pool  t o  r e a c t o r  f o r  core  f lood ing  s u f f i c i e n t  t o  pre- 
ven t  f u e l  c l a d  m e l t i n g ,  %30,000 gpm @ 20 p s i d .  

constant-f low pump s u p p l i e s  5000 gpm @ 1180 p s i a  t o  feedwater  p ip ing  system 
( s u c t i o n  taken from 125,000-gal condensate  s t o r a g e  t ank  o r  suppres s ion  pool)  
t o  l i m i t  f u e l  me l t ing  f o r  s m a l l  l i n e  breaks where d e p r e s s u r i z i n g  does no t  
occur .  S t a r t s  on r e a c t o r  low-water l e v e l  o r  high d rywe l l  p r e s s u r e .  

P a r t  of t h e  Res idua l  Heat Removal System 
and uses  3 of 4 pumps ( 1 / 3  cap each)  t o  pump water i n t o  r e a c t o r  a t  lower p r e s s u r e s  
(0 t o  300 p s i d ) .  Water i s  taken from t h e  suppres s ion  pool .  Pump cap i s  10,000 
gpm @ 20 p s i d .  

System c o n s i s t s  of 2 hea t  exchangers ,  4 main 

(1) Shutdown cool ing - water  pumped from r e a c t o r  t h r u  

(3) Condensing mode - 
( 4 )  LPCI  mode - 

.High-pressure Coo lan t - In j ec t ion  System: one 100%-cap'y turbine-driven 

Low-Pressure Coo lan t - In j ec t ion  System: 

E.  OTHER SAFETY-RELATED FEATURES 

Standby Coolant System: S e r v i c e  water used t o  coo l  Residual-Heat-Removal h e a t  
exchangers.  However, no r e f e r e n c e  found i n d i c a t i n g  a connect ion of s e r v i c e  water 
i n t o  RHRS p ip ing  f o r  un l imi t ed  coo l ing  water supp ly .  

Main-Steam-Line Flow R e s t r i c t o r s :  Ventur i - type r e s t r i c t o r  i n  each l i n e  l i m i t  l o s s  
of w a t e r  from r e a c t o r  v e s s e l  i n  case of l i n e  r u p t u r e ,  o r  s t e a m  f l o w  i n  seve red  l i n e  
r e s t r i c t e d  t o  <200% of r a t e d  flow. 

Control-Rod Ve loc i ty  L i m i t e r s :  Large-clearance p i s t o n  on bottom of each c o n t r o l  
rod l i m i t s  drop-out v e l o c i t y  t o  <5 f t / s e c .  
f e c t e d .  
even t  of a control-rod-drop a c c i d e n t .  

Control-Rod-Drive-Housing Supports:  Located underneath r e a c t o r  v e s s e l  j u s t  under 
con t ro l - rod  housing t o  l i m i t  t r a v e l  o r  ca t ch  t h e  c o n t r o l  rod i f  housing r u p t u r e s .  
W i l l  p r even t  a n u c l e a r  excur s ion  even i f  housing f a i l s  and drops from t h e  r e a c t o r .  
Under o p e r a t i n g  c o n d i t i o n s ,  housing can drop only 1 1 4  i n .  i n  case of f a i l u r e .  

Standby Liquid-Cont ro l  System: A redundant system f o r  r e a c t i v i t y  c o n t r o l  used 
when c o n t r o l  rods  cannot s h u t  down r e a c t o r .  
b o r a t e  s o l u t i o n  i s  pumped i n t o  t h e  bottom of t h e  r e a c t o r .  
complete i n j e c t i o n .  

Ve loc i ty  of rod i n s e r t i o n  is  not  a f -  
Th i s  f e a t u r e  p r o t e c t s  a g a i n s t  a high r e a c t i v i t y  rate of change i n  t h e  

By manual i n i t i a t i o n ,  sodium penta- 
About 1 h r  r e q u i r e d  f o r '  

System can be used t o  ma in ta in  shutdown i f  r e q u i r e d .  
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Page 4 .  BWR 
Reactor: Indian Point 4&5 

E. OTHER SAFETY-RELATED FEATURES (cont'd) 

Containment Atmospheric Control System: 
Hydrogen is not a safety problem (P 5.9-1). 

Containment inerting is unwarranted. 

Reactor Core Isolation Cooling System (RCICS): Starts automatically on signal of 
reactor-vessel low-water level to prevent need for operation of any core-standby 
cooling system. 
makeup water into feedwater line if feedwater pumps are inoperative, and/or if 
isolation valves have closed, isolating reactor from main condenser heat sink. 
steam-turbine-driven pump delivers 616 gpm from main condenser condensate storage 
tank, RHRS heat exchangers, or suppression pool, allowing 8 hr of operation. 

Can also be started manually. Removes decay heat and provides 

One 

Reactor Vessel Failure: Not discussed. 
Missile & Reactor Forces - 
Core Cooling Capability - I 
Containment Floodability - 

Reactor-Coolant Leak-Detection Systems: Pump & valve seal-leakage in primary con- 
tainment and leakage from reactor-vessel head-flange gasket are measured and are 
identifiable. Other leakage to drywell sumps cannot be identified. 15 gpm is 
limit for unidentified, and 50 gpm is total leakage-rate limit. Leakage is dettLte 
by high-water alarms in 2 sumps, and by the flow recorder, which plots time versus 
discharge flow rates. 

Failed-Fuel Detection Systems: Four gamma-radiation monitors located near steam 
lines just outside primary containment designed to detect release of fission pro- 
ducts from the fuel. High radiation initiates scram and system isolation. 

Emergency Power: Four 3000-kw diesel-generators are provided, 3 of which will be 
adequate to start and carry all essential loads. These units and their switch 
gear are separated and independent. A supply of fuel will be maintained for 6 days 
of continuous operation. 

Rod-Block Monitor: To prevent fuel damage as a result of rod-withdrawal error. 
Monitor bypassed at >30% power. Two RBM channels, either of which can initiate a 
rod block using signals from LPRM channels. Because MCHFR cannot reach 1.0 until 
rod is halfway withdrawn, the highest rod-block setpoint halts rod motion before 
local fuel damage can occur. 

Rod Worth Minimizer: On-line computer prevents rod withdrawal at low power if 
rod being withdrawn is not in accordance with planned pattern, thus limiting reactj 
vity worth of rods by enforcing adherence to planned pattern. I . 
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Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: Anemometers and temperature  
ins t ruments  l o c a t e d  on t h r e e  towers i n  N-S l i n e .  Max d i s t a n c e  covered i s  4 1 1 2  
l m i l e s .  No seismographs mentioned. 

. 
Emergency Plans:  Emergency procedures  f o r  I n d i a n  P o i n t  1 w i l l  b e  fol lowed a long  

wi th  o t h e r s  developed € o r  t h i s  p l a n t .  
been h e l d  and w i l l  cont inue  t o  be h e l d  t o  promote coopera t ion .  
w i l l  b e  h e l d  t o  t r a i n  personnel .  Arrangements have been made €or  t h e  a s s i s t a n c e  of 
N . Y .  U n i v e r s i t y  H o s p i t a l  and P e e k s k i l l  H o s p i t a l .  

Meetings wi th  l o c a l  p u b l i c  agencies  have 
I n t e r n a l  p r a c t i c e s  

Reactor :  I n d i a n  P o i n t  4&5 
F. MISCELLANEOUS 

P l a n t  Operat ing Mode: Load-following. 

S tack  Height  - 

Waste Iieat System: C i r c u l a t i n g  w a t e r  s y s t e n  i s  now set  up a s  a once-thru system 
t a k i n g  water  from t h e  Hudson F,iver and r e t u r n i n g  i t  t h e r e .  
n u c l e a r  u n i t  i s  858,000 gpm wi th  16 .8  E tenLp r ise .  
denser  i s  7214 x l o 6  Btu /hr .  
once-thru systein w i l l  meet Sew York S t a t e  requi rements .  

Condenser flow p e r  
Beat ren.ova1 c a p a c i t y  of con- 

Thermal s t u d i e s  a r e  be ing  conducted t o  determine i f  



180 

THERMAL 

OUTPUT, M W t  3293 

G. CIRCULATING WATER SYSTEM 
& SITE FEATURES I I 

TYPE OF NU'CLEAR DOCKET 140. 50-342 

STEAM SYSTEM LiWx 50-343 

 ACTOR NAME Ind ian  P o i n t  Nuclear I Genera t ing  Un i t s  1 1  I, t, 

1 SIZE OF SITE 130 A C E S  SITE GRADE ELEVATION 15' (MSL) 

TOPOGRAPHY OF SITE F l a t  t o  Ro l l ing  

OF SUKROUNDING AREA ( 5  M I  RAD) d i l l y  

TOTAL PERMANENT POPULATION I N  2 MI RAD 21,700 (1975 ) I N  5 MI RAD 99,000 (1975 ) 

NEAREST CITY OF 50,000 POPULATION 'vlhite P l a i n s ,  H e w  York 

DISTANCE FROM SITE 17  MILES POPULATION 50,000 (1'360 ) 

LAND USE I N  5 MILE RADIUS R e s i d e n t i a l  and Xecrea t iona l  I 
I 

CIRCULATING LIATER SYSTEM TYPE OF SYSTEM Once through u s i n g  a qua r ry  

WATER TAKEN FROM Hudson River  FOR Condenser coo l ing  

SUMMER AVG - F AVG - F - - WATER BODY TEMPERATURES - WINTER AVG - F - 
RIVER FLOW fi (cfs) avg. +QUANTITY OF MAKEUP WATER - (gpm) 

TEMPERATURE RISE lb. H F - *OTAL FLOW THROUGH CONDENSERS 858,000 (gpm) 

+HEAT REMOVAL CAPACITY OF CONDENSERS tPer Unit 7,2111 X lo6 (Btu/hr) 

COOLING TOWERS None :':80,000,000 gpn max t i d a l  f low - runoff  avg 4,710,000 

I OTHER INFORMATION Cooling water f lows  through t h e  qua r ry  and back i n t o  t h e  

I Hudson River .  

. 

NUCLEAR SAFETY INFORMTION CENTER 
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. 

. 

Project Name: Trojan Nuclear Plant Reactor: Trojan 
A-E: Bechtel Corporation 
Vessel Vendor: Westinghouse responsibility 

Containment Constructor: Bechtel respons. 
. Elec. Co. Docket No.: 50-344 

Compiled By: Fred A. Heddleson 
September 1969 
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Exclus ion  Di s t ance ,  M i .  0.41 r ad .  

Low Popu la t ion  Zone D i s t . ,  M i .  2.5(Radius) 

Metropol is  D i s t ance  Popu la t ion  
P o r t l a n d  31 377,800(80) 
Design Basis Earthquake 
Accel., g 0.25 

A 

Design Winds i n  mph: 

A t  0 - 30 f t  e l e v  - 105 

(ASCE Paper 3269) 

Operat ing Basis Earthquake 0.15 I Tornado - --- I Accel., G 

66 
Earthquake Vertical Shock, 
X of H o r i z o n t a l  AP = -- p s i /  -- s e c  

I 
Is i n t e n t  of 70 Design Criteria s a t i s f i e d ?  Yes 

Type of Cons t ruc t ion :  Reinforced c o n c r e t e ,  c y l i n d r i c a l  wal ls  w i t h  hemisphe r i ca l  
roof and f l a t  founda t ion  s l a b .  C y l i n d r i c a l  s e c t i o n  p r e s t r e s s e d  by a two-way pos t -  
t ens ion ing  system. Roof dome has  two-way pos t - t ens ion ing  system. I n s i d e  f a c e  of 
conc re t e  s h e l l  i s  s t e e l - l i n e d .  

Design Basis: Designed f o r  a l l  c r e d i b l e  c o n d i t i o n s  of l oad ing ,  i n c l u d i n g  LOCA, 
ea r thquake ,  s to rms ,  and LOCA c o i n c i d e n t  w i th  ea r thquake ,  such t h a t  s t ruc tu re  w i l l  
ma in ta in  i n t e g r i t y  under t h e  c o n d i t i o n s  named. 

Vacuum R e l i e f  C a p a b i l i t y :  Vacuum b r e a k e r s  are n o t  r e q u i r e d  (P 5.1-6). 

Post -Cons t ruc t ion  T e s t i n g :  Leak ra te  test  a t  60 p s i g  f o r  24 h r  (P 5.1-74). 
Continuous leakage monitor ing system i s  unnecessary and not  provided.  

P e n e t r a t i o n s :  Electrical  p e n e t r a t i o n s  are double  s e a l e d .  A l l  o t h e r  p e n e t r a t i o n s  
are s i n g l e .  
have water seal backup. 

E l e c t r i c a l  p e n e t r a t i o n s  are t h e  on ly  ones i n d i v i d u a l l y  t e s t a b l e .  None 

Weld Channels: Some i n s t a l l e d  i n  base  s l a b  l i n e r  (P 5.1-74). P r e s s u r i z e d  f o r  
t e s t i n g  . 

D. ENGINEERED SAFETY FEATURES 

D 1 .  CONTAINMENT 

Design Press , 
M a x  Leak Rate a t  
Design P r e s s ,  %/day 

53 Calcu la t ed  Max 
I n t e r n a l  P r e s s ,  p s i g  60 

0.2 
Ps ig  

. 

. 
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Containment Spray System: There are 2 indepcandent s y s   ems c;icli Iiavirit: two pumps, 
one s p r a y  header ,  s p r a y  n o z z l e s ,  and necc!s:iary pipin!:. Tlie sotli iJii1 Iiydroxidt, ad -  
d i t i v e  tank  is common t o  both .  Each system is designed to  s p r a y  ; rpproxima~ely  
2600 gpm of bo ra t ed  water i n t o  t h e  containment  atmospliere t o  c o o l ,  r e d u c e  ~ ~ r e s s u r e  
and wash o u t  i o d i n e ,  removing 2 2 5 ~ 1 0 ~  Btu/llr of h e a t .  Two se t s  o f  2-out-of-4 

, high-high containment p r e s s u r e  s i g n a l s  i n l  t i a t e  s t a r t u p .  

Containment Four a i r  coolers ,  cach c a p a b l e  of 3 . h 4 0 G  btii/tir t i c , ; r t  re- 
moval u s e  95 F component cool ing  water c i r c u l a t e d  tliroui;li c o i l s .  'l'liree u n i t 5  
o p e r a t e  t o  ma in ta in  120 F o r  lower temperature .  

. 

.. 

. 

PaRe 3 ,  PWR 

Reactor :  'I'ro jail  

D 2 .  CONTAINMENT SAFETY FEATURES 

Containment I s o l a t i o n  System: Provides  double b a r r i e r s  t o  re1e;ise o f  a c t i v i t y  
o u t s i d e  of  containment  by u s e  of two i s o l a t i o n  v a l v e s  on penetraLLng l i n e s .  Valve 
c l o s e  au tomat i ca l ly  or  manually. S a f e t y  i n j e c t i o n  i n i t i a t i o n  o r  high r a d i a t i o n  i n  
containment s i g n a l s  c l o s u r e  of a l l  v a l v e s  except  those  r e q u i r e d  f o r  o p e r a t i o n  o f  
engineered  s a f e t y  f e a t u r e s .  

Containment A i r  F i1 t ra t ion :Exhaus tcd  through high e€ f i c i  er1c.y p ; i r t i c u l a t e  f i l  tcaru 
t o  t h e  c e n t r a l  exhaus t  plenum and then  t o  tile vent  s t a c k  ( I '  9.7.2 - 4 ) .  

P e n e t r a t i o n  Room: Yes, E l e c t r i c a l  P e n e t r a t i o n  Area and Pip ing  P e n e t r a t i o n s  Area 
provided.  These are two s e p a r a t e  rooms. 

Organic-Iodide F i l t e r :  Not d i s c u s s e d .  

Hidrogen Recombiner: T o t a l  metal-water r e a c t i o n  i n  core w i l l  be l imi ted  t o  less 
than  1%. Hydrogen recombiner not  d i s c u s s e d .  

- 
D3. SAFETY INJECTION SYSTEMS 

Accumulator Tanks: Four t a n k s ,  each wi th  6350 g a l l o n s  of bora ted  water, iire 
maintained a t  650 p s i g  by n i t r o g e n  over -pressure .  
drops below accumulator  p r e s s u r e ,  2 check v a l v e s  open t o  dump watc-r i n t o  the 4 
c o l d  l e g s  of  t h e  r e a c t o r  v e s s e l .  

When r e a c t o r  system prcssurcs 

H-igh-head S a f e t y  I n j e c t i o n :  TWO c e n t r i f u g a l  charg ing  pumps d r i v e n  by e l e c t r l c  
motors d e l i v e r  150 gpm each of  b o r a t e d  water a t  2800 p s i g  from thc: r e f u e l i n g -  
water s t o r a g e  tank.  
t o  r e c h a r g e  f o r  s m a l l  l e a k s .  
bora ted  water i n t o  t h e  system a t  1700 p s i g  w i t h  400 gpm e;lctl. 

E icher  pump and p i p i n g  system can supply  10OZ d e s i g n  c .npnc i ty  
Safe ty - in j ec t ion  pumps (2)  a r e  avnilablc. t o  I)uml> 

Low-head S a f e t y  I n j e c t i o n :  Performed by residual-heat-rrrrloval pilrrlps (P 6.1-7), 
which i n j e c t  3000 gprn of bora ted  water a t  600 p s i g .  
s h u t o f f  i s  170 p s i g .  

Normal oper:if Ing p r e s s u r e  a t  
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Reactor:  T ro jan  
E. OTHER SAFETY-RELATED FEATURES 

Reactor  Vessel F a i l u r e :  Not d i scussed .  
Missile & Reactor  Forces - 

Core Cooling C a p a b i l i t y  - 

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

Reactor-Coolant Leak-Detection Systems: Containment a i r  is  morlitored con t inuous ly  
f o r  changes i n  a i r  a c t i v i t y  and humidi ty ,  i n c l u d i n g  a i r - p a r t i c u l a t e  a c t i v i t y ,  
r ad iogas  a c t i v i t y ,  and humidity.  Gross leakage is  i n d i c a t e d  by l i q u i d  inven to ry .  
r o t a 1  expected leakage from a l l  sou rces  w i l l  be about  1800 c c / h r  t o  t h e  atmosphere 
and 50 c c / h r  t o  t h e  sump tank.  However, sump pumps have a c a p a c i t y  of 50 gpm and 
d i scha rge  t o  waste-holdup tanks.  

~ _ _ _  ~ ~ ~~~ 

Failed-Fuel-Detect ion Systems: Not d i scussed .  

Emergency Power: Two diese-engine g e n e r a t o r s  and two 125-v dc s t a t i o n  b a t t e r i e s  
f u r n i s h  emergency power. One d i e s e l  g e n e r a t o r  has  c a p a c i t y  t o  c a r r y  a l l  
eng inee red - sa fe ty - f ea tu re  loads .  Emergency g e n e r a t o r s  w i l l  be  ready t o  s t a r t  
loading 10  sec a f t e r  t h e  s t a r t i n g  s i g n a l  is  r e c e i v e d ,  w i t h  f u l l  l oad  a p p l i e d  30 
sec a f t e r  s i g n a l .  Diesel g e n e r a t o r s  are i s o l a t e d  and s e p a r a t e d  by w a l l s .  Fuel  
supply i s  a v a i l a b l e  f o r  1 day of f u l l - l o a d  o p e r a t i o n  p l u s  6 days of hot-shutdown 
o p e r a t i o n .  

Con t ro l  of Ax ia l  Xenon O s c i l l a t i o n s :  
Burnable Shims - B o r o s i l i c a t e  g l a s s  i n  S . S . ,  p l u s  s o l u b l e  boron i n  r e a c t o r  

coo lan t .  

Con t ro l  of Ax ia l  Xenon O s c i l l a t i o n s :  
Burnable Shims - B o r o s i l i c a t e  glass i n  S . S . ,  p l u s  s o l u b l e  boron i n  r e a c t o r  - 
Part-Length Con t ro l  Rods - Y e s ;  160 rods  i n  8 a s sembl i e s .  

In-Core I n s t r u m e n t a t i o n  - Y e s ,  t o  p e r i o d i c a l l y  c a l i b r a t e  and v e r i f y  out-of- 
c o r e  i n s t r u m e n t a t i o n .  

Unborated Water Control :  Boric  a c i d  is pumped from b o r i c  t anks  by one of two 
b o r i c  a c i d  t r a n s f e r  pumps t o  t h e  s u c t i o n  of one of t h r e e  charging pumps which in -  
j ec t  b o r i c  a c i d  i n t o  r e a c t o r  c o o l a n t .  Bor i c  a c i d  can be  i n j e c t e d  a t  a ra te  which 
t a k e s  p l a n t  t o  1% shutdown i n  h o t  c o n d i t i o n  wi th  no r o d s  i n s e r t e d  i n  less than  16 
min. Safeguards t o  p reven t  d i l u t i o n  of b o r a t e d  water by unborated water were n o t  
d i scussed .  

Long-Term Cooling - I n t e r n a l  o r  E x t e r n a l  S y s t e m :  Residual-heat-removal pumps and 
h e a t  exchangers p rov ide  long-term i n t e r n a l  coo l ing  of c o r e .  
la te  3000 gpm each at  600 p s i g .  

Two pumps can c i r c u -  
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Reactor :  T ro jan  
F. MISCELLANEOUS 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: On-si te  measurements w i l l  be ob- I t a i n e d  t o  confirm d a t a  t aken  a t  Kelso (6 m i )  and P o r t l a n d  (31  m i ) .  No seismo- 
graphs mentioned. 

P l a n t  Operat ing Mode: Load fo l lowing  when ou tpu t  i s  approximately 15% of nominal 
power and h i g h e r .  

S i t e  Fea tu res :  Located on t h e  Columbia River w i th  s i t e  grade 45 t o  90 f t .  Val ley 
width %2 m i .  Surrounding area is  h i l l y .  Columbia River i s  deep-sea access t o  
P o r t l a n d .  US highway R t .  30 passes  w i t h i n  2800 f t  of r e a c t o r ,  and a r a i l r o a d  
right-of-way is  w i t h i n  600 f t .  S i t e  c o n s i s t s  of  %625 acres. C loses t  town is  
P r e s c o t t ,  112 m i l e  n o r t h  of s i t e .  Within 5-mi r a d i u s ,  popu la t ion  is  under 2000. 
Major p o r t i o n  of surrounding area is  f e d e r a l l y  c o n t r o l l e d  f o r e s t s .  Highest  
s t r u c t u r e  on t h e  s i t e  w i l l  be a 492-ft high coo l ing  tower.  

~~~ 

Turbine O r i e n t a t i o n :  Turbine c e n t e r l i n e  is  about 180 f t  o f f  c e n t e r l i n e  of r e a c t o r  I Turbine b l a d e s  could be  thrown t a n g e n t i a l l y  toward containment.  

Emergency P lans :  A si te-emergency p l an  w i l l  be  prepared which d e s c r i b e s  appropri-  
ate a c t i o n  w i t h i n  t h e  Dlant t o  l i m i t  conseauences of an i n c i d e n t .  L ia i son  w i l l  be 
e s t a b l i s h e d  wi th  f e d e r a l ,  s ta te ,  and l o c a l  agenc ie s  r e s p o n s i b l e  f o r  p u b l i c  s a f e t y .  
O f f - s i t e  s u r v e i l l a n c e  w i l l  be  organized which can assess e x t e n t  and s i g n i f i c a n c e  
of r a d i o a c t i v e  releases. A l l  of p l a n t  s t a f f  w i l l  have s p e c i f i c  d u t i e s  a s s igned  t c  
them i n  t h e  p l an .  
Environmental Monitoring Plans-: The s u r v e i l l a n c e  program of Hanford o p e r a t i o n s  

w i l l  be  used f o r  r eco rds  on t h e  p a s t .  An environment-monitoring program f o r  t h e  
s i t e  w i l l  be s t a r t e d  2 y e a r s  b e f o r e  p l a n t  o p e r a t i o n .  Media samples w i l l  be  ground 
water, s u r f a c e  water, a i r  p a r t i c u l a t e s ,  s o i l ,  c r o p s ,  mi lk ,  f i s h ,  s h e l l - f i s h ,  and 
river-bottom sediment .  Ana lys i s  w i l l  i n c l u d e  a l p h a ,  b e t a ,  K-40, gamma s p e c t r a l  
a n a l y s i s ,  as w e l l  as s p e c i f i c  n u c l i d e  i d e n t i f i c a t i o n .  

Radwaste Treatment:  Treatment systems designed t o  c o l l e c t ,  s t o r e ,  p rocess ,  and 
monitor s o l i d ,  l i q u i d ,  and gaseous wastes. Systems permit  c o n t r o l l e d  r e l e a s e  
of l i q u i d  and gaseous wastes w i t h i n  l i m i t s  of 10CFR20. F i s s i o n  products  removed 
from r e a c t o r  coo lan t  by decay, p rocess ing ,  o r  b l ehd ing  t o  waste-disposal  system. 
Gaseous f i s s i o n  p roduc t s  removed i n  gas s t r i p p e r .  Liquid wastes  a r e  c o l l e c t e d ,  
p rocessed ,  analyzed,  and r e l e a s e d  t o  cooling-tower o u t f a l l  a t  a c o n t r o l l e d  re- 
lease rate.  Gaseous wastes are d i scha rged  through h i g h - e f f i c i e n c y  f i l t e r s  o r  
are c o l l e c t e d ,  compressed, s t o r e d  f o r  decay,  and la ter  released a t  a c o n t r o l l e d  
rate.  S o l i d  wastes are packaged, s t o r e d ,  and shipped o f f - s i t e  f o r  b u r i a l .  
S t ack  Height:  S t ee l  s t a c k  v e n t s  j u s t  above containment r o o f .  

Waste Heat System: 350,000 gpm t o t a l  f low t h r u  a c losed  loop system us ing  a 
hype rbo l i c  coo l ing  tower.  Makeup water w i l l  be  t aken  from t h e  Columbia River .  
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THERMAL 

OUTPUT, M W t  3 4 2 3  

Pane 6 

TYPE OF NUCLEAR DOCKET NO. 50-344 

STEAM SYSTEM PXR 

I ~ ~~ 

G. CIRCULATING WATER SYSTEM 
& SITE FEATURES I REACTOR NAME T r o j a n  N u c l e a r  P l a n t  I 

TYPE SYSTEM C l o s e d  l o o p  u s i n g  cooling tower CIRCULATING WATER SYSTEM 

WATER TAKEN FROM Columbia  R i v e r  FOR- UD 

SUMMER AVG - F AVG - F - - WATER BODY TEMPERATURES'- WINTER AVG - F - 
RIVER FLOW '+3o,OOO(cfs)  avg. *QUANTITY OF MA.KEXJP WATER 112556?~ (gpm) 

TEMPERATURE RISE 45 F - "'TOTAL FLOW THROUGH CONDENSERS 350 ,000  (gpm) 
;';HEAT REMOVAL CAPACITY OF CONDENSERS - ( B t u / h r )  *per U n i t  

COOLING TOWERS One n a t u r a l - d r a f t  h y p e r b o l i c  v a r i a b l e - c y c l e  tower 492'  h i g h .  

OTHER INFORMATION Blowdown - 1125 gpm a t  65 F i n  w i n t e r ,  5850  gpm a t  lOlF summer. 

. 

NUCUAR SAFETY INFORMATION CENTER 
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H z O / U ,  
Cold 

I Page 1 
DAVIS-BESSE, '50-346 (PWR) 

2.85 

P r o j e c t  Name: Davis-Besse Nuclear  

Locat ion:  O t t a w a  Co., Ohio* 
Owner: Toledo Edison & Cleveland E l e c . I ~ l D o c k e t  N ~ . :  5 ~ - 3 4 6  
NSS Vendor: Babcock & Wilcox CO.  Containment Cons t ruc to r :  Bech te l  

Reactor :  Davis-Besse 
A-E: Bech te l  
Vessel Vendor: B&W 

Power S t a t i o n  

* 
21 m i .  E .  of Toledo r ~ 

A. THERMAL-HYDRAULIC B.  NUCLEAR 
I 

!,633 Thermal Output ,  

E lec t r ica l  Output ,  

T o t a l  Heat Output f o r  
B72 Avg 1st-Cycle  13,686 

Burnu MWD/MTU 
F i r s t  Core Avg 
Burnup, MWD/MTU 
Maximum Burnup,MWD MT 55,000 I (Design, P 3-11 

!772 
S a f e t y  Design, M W t  
T o t a l  Heat Output ,  3,987 x l o 6  I B t u / h r  
System P r e s s u r e ,  I D s i a  

2,200 

1.92 
Nominal 
T o t a l  Flow ra te .  131.32 x l o 6  l b / h r  
Eff Flowrate  f o r  124 x l o 6  

49.19 
Heat Trans l b / h r  
Eff  Flow Area f o r  
Heat Trans,  f t 2  
Avg V e l  Along 

~ 

15.7 
Fuel  Rods, f ; /sec 
Avg Mass Ve loc i ty  2.52 
l b / h r - f t 2  
Nominal Core 557 
I n l e t  Temp, OF 
Avg R i s e  i n  52.9 
Core, OF 
Nom Hot Channel 

. . _ I  
Boron Worth, Cold, I 117c 648.8 I O u t l e t  Temp, o%' 

Avg Film Coeff ,  
B tu /h r  f t 2 .  

I/ 1 2  
% Ak/k/ppm 
F u l l  Power Moderator 
T e m D  Coeff.  Ak/k/'F 

to -3.0x10-~ 5000 
~I ~, 

IAvg Film Temp 31  Moderator P r e s s  +4x10-7 t o  
Coeff ,  Ak/k/psi  + 3 .  Ox 
Moderator Void Coeff -4 . O x l U - +  t o  
Ak/k/% Void +3. Ox 

D i f f ,  OF 
Ac t ive  Heat' Trans 49,734 
Surf  Area, f t 2  
Avg Heat Flux,  

~. . -  
Doppler C o e f f i c i e n t ,  (-l.l to 1.7)10- 

Shutdown Xargin,  Hot , Ak/k/OF 
175,810 

Btu/hr  f t 2  
Max Heat Flux 538,730 
B tu /h r  f t 2  
Avg Thermal 

Max Thermal 

Max Clad Sur- 
f a c e  Temp, OF 

No. Coolant  

o u t p u t ,  k w l f t  

o u t p u t ,  k w l f t  

Loops 

Burnable Fo i sons ,  I A ! L ~ O ~ B ~ C  i n  1 5.8 
Type and Form ~ i ; c a l o v - 4  
Number of Con t ro l  
Rods 7 a4 17.8 

650 Number of Part-Length 

Compiled By: Fred A. Heddleson 
Date: September 1969 

2 



188 

bxclusion Di s t ance ,  M i .  0.45 rad, 

Low Popu la t ion  Zone D i s t . ,  M i .  2.0 

Design Winds i n  p s f :  
0- 30 25 Na tu ra l  Bureau of 

Ye t ropo l i s  D i s t ance  Popu la t ion  
Toledo, Ohio 20 429,000(80) 

Standards 
recommendat i ons  30- 50 30 

50-100 40 

100-500 45 Design Basis Earthquake 
Accel.,  g 0.15 . -  

Tornado 300 mph 
Operat ing Basis Earthquake 
Accel. ,  G 0.06 (p 2-18) 

Earthquake Vert ical  Shock, 
% of H o r i z o n t a l  

Is i n t e n t  of 70 Design Criteria s a t i s f i e d ?  Y e s  

D.  ENGINEERED SAFETY FEATURES 

D 1 .  CONTAINMENT 

Design Press,  

Max Leak Rate a t  
Design Press ,  %/day 

Ca lcu la t ed  Max 
I n t e r n a l  Press ,  p s i g  36 (F ig .  14-49) 40 

0.5 
Ps ig  

Type of Cons t ruc t ion :  Free-standing s tee l  containment v e s s e l  w i th  c y l i n d r i c a l  
ga l l s ,  hemisphe r i ca l  head and e l l i p s o i d a l  bottom surrounded by reinforced-con-  
-rete s h i e l d  b u i l d i n g .  Except f o r  c o n c r e t e  founda t ion ,  t h e r e  w i l l  be no r i g i d  
t i e s  between t h e  two s t r u c t u r e s .  

Design Basis: P r o t e c t i o n  of t h e  p u b l i c  from consequences of double-ended b reak  
9f l a r g e s t  r eac to r -coo lan t  p i p e ,  assuming c o o l a n t  l o s s  from b reak .  Also,  pro- 
t e c t i o n  from r a d i o l o g i c a l  consequences of t h i s  assumed break.  Containment sys-  
tem along wi th  engineered s a f e t y  f e a t u r e s  w i l l  ensu re  p u b l i c  exposure,  i n  case 
sf a c c i d e n t ,  t o  be less than g u i d e l i n e s  of  10CFR100. 

Vacuum R e l i e f  Capabi1ity:Max. e x t e r n a l  p r e s s u r e  d i f f e r e n t i a l  allowed i s  0 . 3 4  p s i .  
i u toma t i c  vacuum r e l i e f  provided by 2 vacuum b r e a k e r s  i n  series i n  each of two 
l i n e s  connect ing containment t o  annulus .  One v a l v e  a c t u a t e d  by d i f f e r e n t i a l  pres-  
su re  s i g n a l  independent of e lectr ical  power. Second v a l v e  is  s e l f - a c t u a t i n g  ( p  5-5 
Post -Cons t ruc t ion  Tes t ing :Dur ing  and a f t e r  c o n s t r u c t i o n ,  p r e s s u r e  t e s t e d  a t  5 ,  40, 
and 45 p s i g .  Leakage-rate test  a t  40 p s i g  a f t e r  p rev ious  tests. P e r i o d i c  leakage- 
r a t e  tests w i l l  b e  conducted t o  v e r i f y  l e a k  t i g h t n e s s .  

P e n e t r a t i o n s :  
Cold p ip ing  are s i n g l e  and n o t  t e s t a b l e .  

Electrical  and h o t  p ip ing  are double and i n d i v i d u a l l y  t e s t a b l e .  
Water seals are n o t  used. 

Weld Channels: None mentioned. 

. 
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Reactor :  Davis-Besse 
D2. CONTAINMENT SAFETY FEATURES 

Containment Spray System: Two h a l f - c a p a c i t y  pumps, two h a l f - c a p a c i t y  sp ray  head- 
ers ,  v a l v e s ,  p i p i n g ,  and i n s t r u m e n t a t i o n  comprise t h e  system. 
p r e s s u r e  and emergency i n j e c t i o n - a c t u a t i o n  s i g n a l  s t a r t  t h e  pumps, which t ake  suc- 
t i o n  f i r s t  from t h e  bora ted-water  s t o r a g e  t ank  and then  t h e  containment sump. 
Pumps d e l i v e r  1300 gpm each. 

High containment 

Containment Cooling: A i r  r e c i r c u l a t i o n  coo l ing  system c o n s i s t s  of t h r e e  fan- 
coo le r  u n i t s .  
Containment a i r  main ta ined  a t  maximum of 120 F du r ing  o p e r a t i o n  and a minimum of 
40 F du r ing  shutdown. I n  case of LOCA, any two u n i t s  capable  of coo l ing  contain-  
ment atmosphere t o  reduce t h e  p r e s s u r e .  A purge system provides  c l e a n  f r e s h  a i r  
t o  containment.  

consequence-limiting systems minimized by double b a r r i e r s  i n  t h e  form of i s o l a t i o n  
va lves  i n s t a l l e d  i n  p i p e s  i n s i d e  and o u t s i d e  containment w a l l .  
on s i g n a l  of h i  p r e s s u r e  i n  containment.  
Switches and p o s i t i o n - i n d i c a t i n g  l i g h t s  provided i n  c o n t r o l  room. 

Each u n i t  is  a f inned-tube coo l ing  c o i l  and a d i r e c t  d r i v e n  f a n .  

Containment I s o l a t i o n  System: Leakage t h r u  a l l  p e n e t r a t i o n s  no t  s e r v i n g  acc iden t -  

I s o l a t i o n  i n i t i a t e d  
On l o s s  of power, va lves  f a i l  c lo sed .  

Containment A i r  F i l t r a t i o n :  Space between containment s h e l l  and s h i e l d  b u i l d i n g  
and p e n e t r a t i o n  rooms main ta ined  a t  s l i g h t  vacuum dur ing  a c c i d e n t  c o n d i t i o n s .  Ex- 
h a u s t  from t h e s e  areas would be  through HEPA and c h a r c o a l  f i l t e r s .  Two completely 
independent systems ( f a n s  & f i l t e r s )  are a v a i l a b l e ,  one of which has  100% c a p a c i t y .  

P e n e t r a t i o n  Room: There are s e v e r a l  rooms a t  d i f f e r e n t  l e v e l s .  

Organic-Iodide F i l t e r :  None mentioned. 

Hydrogen Recombiner: S i n c e  l i m i t e d  metal-water r e a c t i o n  i s  expected,  recombiner 
n o t  d i s c u s s e d .  

D3 .  SAFETY I N J E C T I O N  SYSTEMS 
~ 

Accumulator Tanks: Two t a n k s ,  each ho ld ing  7000 g a l .  of c o o l a n t ,  are p r e s s u r i z e d  
wi th  n i t r o g e n  t o  600 p s i g .  Except du r ing  normal cooldown, when t h e  p r e s s u r e  i n  the 
r e a c t o r  system drops below 600 p s i g ,  check v a l v e s  open t o  dump c o n t e n t s  of t anks  
i n t o  t h e  r e a c t o r  v e s s e l .  The 14,000 g a l .  of c o o l a n t  can completely cover t h e  c o r e  
even i f  a l l  l i q u i d  i s  l o s t  from t h e  r e a c t o r  v e s s e l .  

Htgh-head S a f e t y  I n j e c t i o n :  Provided by makeup and p u r i f i c a t i o n  system t o  prevent 
uncovering c o r e  f o r  s m a l l -  and in t e rmed ia t e - s i zed  p i p e  b reaks .  System designed t o  
hold c l ad  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  w i l l  occur  when system p r e s s u r e  reaches 1500 p s i g  o r  a contain-  
ment p r e s s u r e  of 4 p s i  du r ing  o p e r a t i o n .  Pumps w i l l  d e l i v e r  about  400 gpm a t  1600 
p s i  .. 

Low-head S a f e t y  I n j e c t i o n :  Th i s  system starts when r e a c t o r  p r e s s u r e  i s  about  135 
p s i  o r  containment p r e s s u r e  of 4 p s i .  Two pumps are a v a i l a b l e ,  one of which can 
d e l i v e r  3000 gpm of b o r a t e d  water a t  100 p s i .  Th i s  system doubles as t h e  decay- 
heat-removal system. 
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Emergency Power: Two independent d i e s e l - g e n e r a t o r s  and t h e i r  a u x i l i a r i e s ,  i n -  
s t a l l e d  i n  s e p a r a t e  rooms, w i l l  ( e i t h e r  one) supply power needs t o  o p e r a t e  engine- 
e red  s a f e t y  f e a t u r e s .  
a t  h a l f  power w i l l  be provided.  

A supply of d i e s e l  o i l  f o r  10 days o p e r a t i o n  of bo th  u n i t s  

~ ~~ ~ 

Reactor:  Davis-Besse 
E. OTHER SAFETY-RELATED FEATURES 
Reactor  Vessel F a i l u r e :  Rupture is  i n c r e d i b l e  (p  4-19). 

Missile & Reactor  Forces - 

Core Cooling C a p a b i l i t y  - 

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

Reactor-Coolant Leak-Detection Systems : Leakage can be d e t e c t e d  by : 
(1) P r e s s u r i z e r  makeup-water tank l e v e l  d e v i a t i o n ,  
(2) I n c r e a s e  in a c t i v i t y  i n  containment ,  
( 3 )  Changes i n  b u i l d i n g  humidity and water l e v e l  i n  t h e  sump. 

xenon O s c i l l a t i o n s :  
Burnable Shims - Burnable poison rods and s o l u b l e  boron i n  c o o l a n t .  

Part-Length Control  Rods - Yes 

In-Core Ins t rumen ta t ion  - Yes - one in s t rumen t  p o s i t i o n  f o r  each f u e l  
assembly (177 t o t a l ) .  

Unborated Water Control :  A series of check v a l v e s ,  au tomat i c  v a l v e s ,  and manual 
v a l v e s  are a r ranged  t o  p reven t  backflow of r e a c t o r  c o o l a n t  i n t o  t h e  bora ted-water  
s t o r a g e  t ank  and b o r i c  a c i d  a d d i t i o n  tank.  

Long-Term Cooling - I n t e r n a l  o r  E x t e r n a l  S y s t e m :  Decay-Heat-Removal System h a s  
Reactor  c o o l a n t  i s  c i r c u l a t e d  from one re- two pumps and two decay-heat c o o l e r s .  

a c t o r  o u t l e t  l i n e  t h r u  t h e  decay-heat c o o l e r s  and back i n t o  t h e  r e a c t o r  v e s s e l .  
Design f low,  bo th  pumps and c o o l e r s  o p e r a t i n g ,  w i l l  lower r e a c t o r  c o o l a n t  temp 
from 280F t o  140F i n  14  h r .  
i n  case of  LOCA, and a l s o  t o  ma in ta in  140F o r  lower temp dur ing  r e f u e l i n g .  

Th i s  same system is  used f o r  low-pressure i n j e c t i o n  

. 
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Page 5,  PWR 

Reactor :  Davis-Besse 
E'. MISCELLANEOUS 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: 
e c t e d  d a t a  s i n c e  f a l l  1968. Wind speed ,  d i r e c t i o n ,  and d i r e c t i o n a l  v a r i a t i o n  
re  recorded  a t  t h r e e  e l e v a t i o n s .  

A 300-ft-high tower has  co l -  

No seismographs mentioned. 

P l a n t  Operat ing Mode: Load-following. 

S i t e  Fea tures :  Located on s o u t h  s h o r e  of Lake E r i e  about  16 f t  above mean low 
rater l e v e l .  Surrounding area i s  f l a t .  S i t e  c o n s i s t s  of about  900 a c r e s .  E a s t e r n  
ia l f  of s i t e  is marshland,  and wes tern  h a l f  is  farm land .  Land use  i s  a g r i c u l t u r a l  
r i th  m i l i t a r y  i n s t a l l a t i o n s  and f i r i n g  ranges .  
r e  w i t h i n  one m i l e  of p l a n t  (summer and w i n t e r  p o p u l a t i o n s  of 800 and 200 respec-  
. i v e l y )  . 

Two areas having summer c o t t a g e s  

Turbine O r i e n t a t i o n :  Turbine c e n t e r - l i n e  i s  220 f t  east of containment center -  
i n e ;  t u r b i n e  could throw b l a d e s  t a n g e n t i a l l y  toward containment .  

Emergency Plans :  An emergency p l a n  w i l l  be  developed b e f o r e  o p e r a t i o n .  
over a c c i d e n t s  such as f i r e ,  medica l ,  i n j u r y ,  r a d i a t i o n  and contaminat ion ,  and 
t h e r s  r e s u l t i n g  from o p e r a t i o n a l  mal func t ions  and n a t u r a l  d i s a s t e r s .  Outs ide  
gencies  such as Ohio S t a t e  Highway P a t r o l ,  U.S.  Coast Guard, l o c a l  a u t h o r i t i e s  and 
h e  AEC, e t c . ,  w i l l  be  c a l l e d  upon as needed. 
amiliar w i t h  procedures .  
Environmental  Monitor ing Plans-: A p r e o p e r a t i o n a l  monitor ing program w i l l  be  

t a r t e d  a t  least  1 8  months b e f o r e  s t a r t u p  and w i l l  cont inue  a f t e r  s t a r t u p .  
ec ted  samples w i l l  b e  l a k e  and w e l l  water, s o i l ,  a i r  p a r t i c u l a t e ,  farm p r o d u c t s ,  
ake b i o t a ,  and bottom sediments .  
nd f o r  nearby communities. 

I t  w i l l  

A l l  s t a t i o n  personnel  w i l l  be  

Col- 

A i r  r a d i a t i o n  dos imeters  are planned f o r  o n - s i t e  

Radwaste Treatment:  L iquid  waste i s  c o l l e p t e d  and processed .  
i n e r a l i z e d  water is a by-product and w i l l  b e  saved.  
2 r e l e a s e d  i n  b a t c h e s ,  p a s s i n g  t h r u  a monitor  b e f o r e  release i n t o  c i r c u l a t i n g  
i ter  o u t l e t .  
i m e  up t o  30 days.  
iarged t o  atmosphere.  
i te f o r  d i s p o s a l .  

Stack Height  - 
Waste Heat System: A closed-loop c o o l i n g  system w i t h  450-ft-high h y p e r b o l i c  

Bor ic  a c i d  and de- 
Liquid  wastes remaining w i l l  

Gaseous w a s t e s  w i l l  be  compressed and s t o r e d  f o r  decay,  r e t a i n i n g  
It w i l l  be  r e l e a s e d  through h igh  e f f i c i e n c y  f i l t e r s  and d i s -  

S o l i d  wastes w i l l  be  c o l l e c t e d ,  packaged, and sh ipped  o f f -  

n a t u r a l - d r a f t  w e t  c o o l i n g  tower w i l l  b e  used.  Makeup water w i l l  come from Lake 
E r i e .  Flow t h r u  t h e  condenser w i l l  b e  685,000 gpm w i t h  18 F temp rise. 
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THERMAL 

OUTPUT, M W t  2 6 3 3  

Page 6 

TYPE OF NUCLEAR DOCKET NO. 50-346 

STEAM SYSTEM PWR 

G. CIRCUL.TZNG WATER SYSTEM 
& S I T E  FEATURES I EACTOR NAME Davis-Besse Nuclear  Power 

S t a t  i o n  

I 
1 CIRCULATING WATER SYSTEM 
~ WATER TAKEN FROM Lake E r i e  FOR Makeup 

TYPE OF SYSTEM Closed loop us ing  coo l ing  tower 

I 
SUMMER AVG - F AVG - F WATER BODY TEMPERATUKS - WINTER AVG - F - 

RIVER FLOW iJA (cfS) avg. +QUANTITY OF MAKEUP WATER - ( gpm 1 
TEMPERATURE RISE :: 1 8 F  

~ .?l'OTAL FLOW THROUGH 'ANDENSERS 685,000 (gpm) 

1 
- +HEAT REMOVAL CAPACITY OF CONDENSERS ( B t u / h r )  t P e r  U n i t  

COOLING TOWERS One n a t u r a l - d r a f t  hype rbo l i c  tower  450' high  

. 

. 
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. 
FARLEY, 50-348 & 50-364 (PWR) Page 1 

P r o j e c t  N a m e :  Joseph M.  F a r l e y  Nuclear  P l a n t ,  Reactor :  F a r l e y  

Locat ion:  Houston Co., A l a . *  Vessel  Vendor:Westinghouse Respons ib i l i t !  
Owner: Alabama Power Company Docket No.: 50-348 & 50-364 
NSS Vendor: Westinghouse Containment Cons t ruc tor :  Not y e t  
, * 16.5 m i  E.  of  Dothan determined.  

A. THERMAL-HYDRAULI C B.  NUCLEAR 

Uni t s  1 & 2 A-E: Southern S e r v i c e s ,  I n c . ,  & Bechte l  

I II I 
Thermal Output,  

Compiled By: Fred A .  Heddleson 
November 1969 
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Exclusion Di s t ance ,  M i .  0.78 

Low Popu la t ion  Zone D i s t . ,  M i .  

D i s t ance  Popu la t ion  Metropol is  
Albany, G a .  60 65,000 (69) 
Design Basis Earthquake 
Accel., g 

Operat ing Basis Earthquake 
Accel., G 

Earthquake Vertical Shock, 
% of H o r i z o n t a l  

2 

-- 

0.10 
- 

0.05 

66% 

Design Winds i n  mph: 

A t  0 - 50 f t  e l e v  115 

50 - 150 f t  140 

150 - 400 f t  170 

Tornado - 300 mph t a n g e n t i a l ,  

AP = p s i /  

60 mph forward 

s e c  

Design P r e s s ,  
p s i g  54 
Max Leak Rate a t  
Design Press, %/day O a 3  at 47.7 P i g  

p l a t e .  

Design Basis: Designed f o r  a l l  c r e d i b l e  c o n d i t i o n s  of l o a d i n g ,  i n c l u d i n g  normal 
l o a d s ,  LOCA l o a d s ,  test l o a d s ,  and loads  due t o  adve r se  environmental  c o n d i t i o n s ,  
meeting a l l  t h e s e  c o n d i t i o n s  and ma in ta in ing  i n t e g r i t y  a g a i n s t  release of r ad io -  
a c t i v i t y  t o  t h e  o u t s i d e  atmosphere i n  excess  of a l lowab le  l i m i t s .  

Ca lcu la t ed  Max 
I n t e r n a l  Press, p s i g  

Vacuum R e l i e f  C a p a b i l i t y :  Designed f o r  2-psi  d i f f e r e n t i a l .  Purge v a l v e s  and 
vacuum b r e a k e r s  are n o t  r equ i r ed  (Sec t .  5.1.2.9).  

' Post -Cons t ruc t ion  Tes t ing :  
p r e s s u r e  f o r  1 h r .  
and a t  s u c c e s s i v e l y  lower p r e s s u r e s .  
a t  50% of peak LOCA p r e s s u r e .  
Penetrations: S i n g l e  p e n e t r a t i o n s .  

f u e l i n g  tube  are i n d i v i d u a l l y  t e s t a b l e .  

E n t i r e  containment w i l l  be he ld  a t  115% des ign  
Leak-rate  tests w i l l  be  conducted a t  100% of d e s i g n  p r e s s u r e  

P o s t o p e r a t i o n a l  l e a k - r a t e  tests w i l l  be  run  

E l e c t r i c a l ,  pe r sonne l  & equipment h a t c h  , & re- 
No w a t e r  seal backuq. 

Weld Channels: Not mentioned. However, vacuum box w i l l  be used t o  i n s p e c t  welds 
wi th  soap bubbles  under 5-psi  d i f f e r e n t i a l .  

. 

. 
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Reactor :  Farlev 
D2. CONTAINMENT SAFETY FEATURES 

Containment Spray System: Borated water n ixed  wi th  30% sodium hydroxide is sprayed 
i n t o  containment atmosphere t o  l i m i t  r ise of temp. and p r e s s .  fol lowing LOCA. Sys- 
t e m  has  capac i ty  t o  ma in ta in  temp. and p r e s s .  below des ign  c o n d i t i o n s  even f o r  
double-ended r u p t u r e  of l a r g e s t  p ipe .  Iia OH i s  f o r  pos t acc iden t  i o d i n e  c o n t r o l .  
Automatical ly  i n i t i a t e d  by coincidence of Sa fe ty  I n j e c t i o n  a c t u a t i o n  and high con- 
tainment p r e s s .  Two pumps (1450 gpm a t  470-ft head) t a k e  s u c t i o n  from r e f u e l i n g  
s t o r a g e  tank o r  from d i s c h a r g e  of F R  h e a t  exchanger.  

temperature  during o p e r a t i o n  is h e l d  below 120F. 
heat-removal agen t .  
LOCA . 

Containment Cooling: Four f a n - c o i l  c o o l e r  u n i t s  c i r c u l a t e  and COOL L- 

S e r v i c e  water t h r u  c o i l s  i s  
Three u n i t s  have c a p a c i t y  t o  ma in ta in  design temp. a f t e r  

Containment I s o l a t i o n  System: I s o l a t i o n  v a l v e s  are i n s t a l l e d  on a l l  p e n e t r a t i o n s ,  
i n s i d e  and o u t s i d e  containment s h e l l ,  t o  p rov ide  double  b a r r i e r s  t o  release of  
r a d i o a c t i v i t y .  
t o  c l o s e .  E s s e n t i a l  p rocess - l ine  v a l v e s  c l o s e  c o i n c i d e n t a l l y  wi th  containment 
sp ray  a c t u a t i o n .  

S a f e t y  i n j e c t i o n  s i g n a l  causes  n o n e s s e n t i a l  p rocess - l ine  v a l v e s  

Containment A i r  F i l t r a t i o n :  A i r  exhausted from p e n e t r a t i o n  rooms can be  passed 
t h r u  p a r t i c u l a t e  f i l t e r s ,  a b s o l u t e  f i l t e r s ,  and cha rcoa l  f i l t e r s  be fo re  d i s c h a r g e  
t o  t h e  v e n t  s t a c k .  A i r  from Fuel-Handling Area, Radwaste Area, and containment 
mace Dasses t h r u  p a r t i c u l a t e  and a b s o l u t e  f i l t e r s .  

P e n e t r a t i o n  Room: Y e s .  Leakage i n t o  p e n e t r a t i o n  rooms i s  c o l l e c t e d ,  f i l t e r e d ,  
and exhausted t h r u  v e n t  s t a c k .  

Organic-Iodide F i l t e r :  N~ r e f e r e n c e  found i n  PSAR. 

~~ 

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

Accumulator Tanks: Three t anks  d i s c h a r g e  b o r a t e d  water independent ly  i n t o  t h r e e  
coolant-system cold- legs  when r e a c t o r  p r e s s u r e  drops below 600 p s i g .  Two check 
v a l v e s ,  i n  series, are t h e  on ly  moving p a r t s .  Each t ank  s u p p l i e s  7000 g a l l o n ,  
14,000 g a l l o n  of which cove r s  t h e  c o r e  t o  l i m i t  fuel-rod-cladding temp. and t o  
l i m i t  metal-water r e a c t i o n .  Tanks are p r e s s u r i z e d  w i t h  n i t r o g e n .  

High-head S a f e t y  I n j e c t i o n :  Three high-head pumps (150 gpm @ 2750 p s i g  each)  
d e l i v e r  b o r a t e d  water from r e f u e l i n g  s t o r a g e  t ank  t o  t h e  3 ho t - l egs  and 3 cold- lea:  
of c o o l a n t  l oops .  Th i s  sys t em ' s  purpose is  t o  make up water l o s t  by s m a l l  b r eaks  
t o  p reven t  d e p r e s s u r i z a t i o n .  Pumps start  on s a f e t y  i n j e c t i o n  a c t u a t i o n  s i g n a l .  

Low-head S a f e t y  I n j e c t i o n :  Two s e p a r a t e  systems each wi th  pump, p i p i n g ,  h e a t  ex- 
changer ,  and a c c e s s o r i e s .  Each pump d e l i v e r s  3750 gpm @ 600 p s i g  t o  f l o o d , c o r e  
a f t e r  accumulators  have performed t h e i r  f u n c t i o n  t o  make up wa te r  l o s t  t h r u  l a r g e  
b reak .  Pumps f i r s t  draw b o r a t e d  water from t h e  r e f u e l i n g  water s t o r a g e  tank f o r  
i n j e c t i o n  phase and then swi t ch  over  t o  water i n  containment sump f o r  c i r c u l a t i o n  
phase.  I n  c i r c u l a t i o n  phase,  water is  cooled by r e s i d u a l - h e a t  exchanger.  



19 6 

Page 4. PWR 
Reactor:  Fa r l ev  

E.  OTHER SAFETY-RELATED FEATURES 

* Reactor  Vessel F a i l u r e :  Not d i s c u s s e d .  
Missile & Reactor  Forces - 

Core Cooling C a p a b i l i t y  - 

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

Reactor-Coolant Leak-Detection Systems: By two r a d i a t i o n - s e n s i t i v e  in s t rumen t s :  
a i r - p a r t i c u l a t e  moni tor  i s  t h e  most s e n s i t i v e ,  w i th  t h e  containment radio-gas  
moni tor  as backup. Also,  by measuring t h e  i n c r e a s e d  coo lan t  makeup water and 
monitor ing containment sump l e v e l .  

Fai led-Fuel-Detect ion Systems: No r e f e r e n c e  found i n  PSAR. 

Emergency Power: Power i s  a v a i l a b l e  from s t a r t u p  a u x i l i a r y  t r ans fo rmer  as re- 
dundant o f f - s i t e  power. 
engineered s a f e t y  f e a t u r e s  and e s s e n t i a l  a u x i l i a r i e s .  One u n i t  can supply 
emergency power needs.  

Also two d i e s e l  g e n e r a t o r s  p rov ide  emergency power f o r  

Fue l  o i l  i s  a v a i l a b l e  f o r  48-hr o p e r a t i o n  a t  r a t e d  power. 

Con t ro l  of Axial Xenon O s c i l l a t i o n s :  
Burnable Shims - Y e s  (chemical)  

Part-Length Con t ro l  Rods - Yes 

In-Core Ins t rumen ta t ion  - Y e s ,  used p e r i o d i c a l l y  t o  c a l i b r a t e  and v e r i f y  out- 
of-’cour in s t rumen t s .  

Unborated Water Control :  Boric  a c i d  from b o r i c  a c i d  t ank  i s  blended w i t h  r e a c t o r  
makeup water i n  t h e  b l e n d e r  and composition is determined by p r e s e t  f low rates of  
b o r i c  a c i d - a n d  r e a c t o r  makeup w a t e r .  
o p e r a t o r  must swi t ch  from automatic  makeup mode t o  d i l u t e  mode. 
b u t t o n  must be  depressed.  
p o s s i b i l i t y  of adding unborated water is very s m a l l .  

Two s e p a r a t e  o p e r a t i o n s  are r e q u i r e d .  F i r s l  
Second, s tart  

Omitting e i t h e r  s t e p  would p reven t  d i l u t i o n .  So, 

Long-Term Cooling - I n t e r n a l  o r  E x t e r n a l  Systems: Long-term c o r e  coo l ing  accompli .  
shed by con t inued  o p e r a t i o n  of low-head s a f e t y - i n j e c t i o n  pumps i n  t h e  c i r c u l a t i o n  
phase ( s e e  D 3 ) ;  t hen  ope ra t ed  as t h e  Residual-Heat-Removal System. This system 
beg ins  operaLion when r e a c t o r  coo lan t  is  350F a t  350 p s i g  and o p e r a t e s  20 h r  t o  
reduce temp. t o  140F. 

. 
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Paee 5. PWR 

. 
Reactor :  Fa r l ey  

F. MISCELLANEOUS I 
t 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: On-site meteorology program w i l l  
s tar t  i n  1970 o r  71. Wind speed and d i r e c t i o n  w i l l  be  measured a t  100 f t  min. h t .  
No seismographs mentioned. 

P l a n t  Operat ing Mode: Reactor  power a d j u s t e d  i n  response t o  t u r b i n e  load demand. 

S i t e  Fea tu res :  Area i s  g e n t l y  r o l l i n g ,  w i th  s i t e  (155-ft  g r .  e l e v . )  f l a t  t o  r o l l -  
i n g  and nea r  t h e  Chattachoochee River .  Spa r se ly  populated - n e a r e s t  house i s  4500 
f t  from p l a n t ,  and ~2300 r e s i d e n t s  i n  5-mi r a d i u s .  Land u s e  is  50% farming and 50: 
f o r e s t .  
towers w i l l  c o o l  c i r c u l a t i n g  water,  and a r e s e r v o i r  w i l l  s t o r e  makeup water pumped 
from r i v e r .  Area has  high inc idence  of tornadoes.  

P r i v a t e  l and ing  s t r i p  on s i t e  Provided f o r  p l a n t  pe r sonne l .  Cooling 

Turbine O r i e n t a t i o n :  Turbine c e n t e r l i n e  i s  %145 f t  w e s t  of containment cen te r -  
l i n e .  Turbine b l ades  could be  thrown toward containment.  

safeguard p l a n t  pe r sonne l  and t h e  p u b l i c  i n  case of a c c i d e n t a l  release of a c t i v i t y  
P lans  stress good communication and l i a s o n  among a l l  invo lved ,  p a r t i c u l a r l y  
F e d e r a l ,  S t a t e ,  and l o c a l  agenc ie s .  An o u t l i n e  of a u t h o r i t y  and r e s p o n s i b i l i t y  is  
p r e s e n t e d ,  s t a t i n g  t h a t  a l l  p l a n t  pe r sonne l  w i l l  have s p e c i f i c  d u t i e s .  

Emergency P1ans:Course of a c t i o n  planned f o r  o n - s i t e  and o f f - s i t e  emergencies t o  

Environmental  Monitoring P lans :  P l ans  now being formulated f o r  pre-  afld post-  
o p e r a t i o n a l  t e s t i n g .  Sampling s t a t i o n s  w i l l  be  l o c a t e d  t o  measure r e p r e s e n t a t i v e  
n a t u r a l  r a d i o a c t i v e  backgrounds and c l o s e r  t o  t h e  p l a n t  t o  measure e f f e c t s  of 
l i q u i d  and gaseous releases. Three l e v e l s  of sampling a c t i v i t y  are planned,  and 
t h e  a c t u a l  l e v e l  used w i l l  depend upon r e s u l t s  found a f t e r  t h e  f i r s t  y e a r  of pos t -  
o p e r a t i o n a l  t e s t i n g  (Sec t ion  2 . 9 ) .  

Radwaste Treatment:  Designed t o  c o l l e c t ,  s t o r e ,  p r o c e s s ,  and monitor  s o l i d ,  l i q u i l  
and gaseous wastes; p e r m i t t i n g  c o n t r o l l e d  release of l i q u i d s  and gases  w i t h i n  
l i m i t s  of 10CFR20. Liquid w a s t e s  c o l l e c t e d  i n  sumps and t anks  are i d e n t i f i e d  and 
a c t i v i t y  measured, t hen  processed as r e q u i r e d ,  and r e l e a s e d  t h r u  a monitored l i n e  
i n t o  water d i scha rged  from t h e  p l a n t .  

Waste gases  are c o l l e c t e d  i n  v e n t  heade r  flowing from t h e r e  t o  one of two gas  com- 
p r e s s o r s  which d i s c h a r g e  t o  waste-gas-decay t ank .  Tank c o n t e n t s  r e l e a s e d  t o  en- 
vironment i n  accordance w i t h  10CFR20. 

Waste Heat System: Closed-loop system wi th  3 mechanical-draf t  coo l ing  towers .  
Water w i l l  be pumped from t h e  Woodruf f  Rese rvo i r  of t h e  Chattahoochee River  i n t o  
a 1639 a c r e - f e e t  s t o r a g e  pond. Water from t h i s  s t o r a g e  pond w i l l  serve as make- 
up supply f o r  t h e  system. River  flow average i s  10,600 c f s .  
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G. CIRCULATING WATER SYSTEM 
& SITE FEATURES 

RLACTOR NAME Joseph M .  Pa r l ey  Nuclear  

P l a n t ,  Units  1 E. 2 

THERMAL 

OUTPUT, M W t  5660 

~~~ 

CIRCULATING WATER SYSTEM TYPE OF SYSTEM Closed loop us ing  coo l ing  towers  

WATER TAKEN FROM Woodruff Rese rvo i r  FOR Makeup 

SUMMER AVG - F AVG - F WATER BODY TEMPERATURES - WINTER AVG - - F - 
RIVER FLOW 10,600 (cfs) avg: *QUANTITY OF MAKEUP WATER - - (gpm) 

"HEAT REMOVAL CAPACITY OF CONDENSERS - (Btu/hr) *Per Unit 

- TEMPERATURE RISE - F ;';TOTAL FLOW THROUGH CONDENSERS ( gPm 

COOLING TOWERS Three mechanical-draf t  towers  w i t h  makeup from a 1639 acre- 

OTHER INfOWATION feet  s t o r a g e  pond. S to rage  pond s u p p l i e d  from r e s e r v o i r .  

~ ~ _ _ _ _ _  

TYPE OF NUCLEAR DOCKET NO. 50-3Q8 

STEAM SYSTEM PWL 50-364 

NOCLEAR SAFETY INFORHATION CENTER 
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I LIMERICK, 50-352 & 50-353 (BWR) Page 1 

project N ~ ~ ~ :  Limerick Genera t ing  S t a  - 1 & 2 

Locat ion:  Montgomery Co., Penn.* Vessel Vendor: Chicago Bridge & I r o n  
Owner: P h i l a d e l p h i a  E l e c t r i c  Docket No.: 50-352, 50-353 
NSS Vendor: General  E lec t r i c  Containment C o n s t r u c t o r : b e c h t e l  

Reactor :  Limer; ck 
A-E: Bech te l  

I A.  THERMAL-HYDRAULIC 

14.156 x 10 

- 
B .  NUCLEAR 

H 2 0 / U 0 2  Volume 
R a t i o  
Moderator Temp Coef 
Cold, Ak/k/"F 
Moderator Temp Coef 
Hot, No Voids 
Moderator Void Coef 
Hot,  No Voids,  ak/k/% 
Moderator Void Coef 
Opera t ing  

Cold 

2.43 

-_- 

--- 

-1.0 x 10-3 

-1.7 x 10-3 

Doppler C o e f f i c i e n t ,  -1.18 x 10-5 

-1.15 x 
Doppler c o e f f i c i e n t ,  
Hot, No Voids 
Doppler C o e f f i c i e n t ,  
Opera t ing  
I n i t i a l  Enrichment,  
% 

-1.19 x 10-5 

2.19 

Average Discharge Ex- I nnn 
17 )UUU 

posure,  MMD/Ton 
Core Average Void _ _ _  ~ _ _  
Within Assembly, % 
k e f f '  A l l  Rods I n  --- 

I 

0.99 Max Rod Out k e f f '  

I 0.012 mx** Cont ro l  Rod Worth, 
ak-.cc 

I 0.012 Cur t a in  Worth, 
/" I 
Burnable Po i sons ,  I372 f l a t ,  boron- 
Type and Form ss  c u r t a i n s  
Number of  Con t ro l  

Number o f  Part-Length 
Rods (PLR) 

185 c ruc i fo rm 

None mentioned 

** 
A t  r a t e d  power (F ig .  3.6-4); max 

p o s s i b l e  rod worth i s  0.38Aic (page 
3.6-16). 

Compiled by: Fred Heddleson 
Date: J u l y  1970 
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Exclusion Di s t ance ,  M i .  0 .47  - 
Low Popu la t ion  Zone D i s t  . , M i .  --- 
Metropol is  D i s t ance  Popu la t ion  

Design Basis Earthquake 
Accel. ,  g 

Operat ing Basis Earthquake 
Accel . ,  g 

Earthquake V e r t i c a l  Shock, 
% of Hor i zon ta l  

Reading, Pa.  20 107,800 (80) 

0.12 
’ 

0.06 

66 

Design Winds i n  mph: 

A t  0 - 50 f t  - 90 

50 - 150 f t  - 105 

150 - 400 f t  - 125 

Tornado - 300 

AP = 3 p s i /  3 s e c  

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 ?  Appendix H 

~ ~~~ _____ ~~ 

P r o t e c t i v e  bysten:  I n i t i a t e s  a r a p i d ,  au tomat i c  shutdown of r e a c t o r .  Action taken 
i n  t i m e  t o  prevent  excess ive  f u e l  c l add ing  damage o r  p r o c e s s - b a r r i e r  damage f o l -  
lowing abnormal o p e r a t i o n a l  t r a n s i e n t s .  bystem o v e r r i d e s  a l l  o p e r a t o r  a c t i o n s  and 

j r o c e s s  c o n t r o l s .  
- .  

D. ENGINEERED SAFETY FEATURES 

D 1 .  CONTAINMENT (Ctmt) 

. t h e  co re  t o  t h e  p o s i t i o n  of i t s  d r i v e  r e s u l t s  i n  a peak f u e l  en tha lpy  of n o t  more 
R e c i r c u l a t i o n  Pumping System ti MCHER: 
Pump speeds are a d j u s t e d  t o  change c o o l a n t  f low rate  t o  accomplish load  fo l lowing .  
MCHFR i s  e f f e c t e d  by flow rate.  

than  280 c a l l g .  

~~ ~ I Drywell Design I P r i m  C t m t  Leak 

~~ 

Type of Construct ion:  The d rywe l l  i s  i n  t h e  form of a t runca ted  cone, h t h e  
c y l i n d r i c a l  pressure-suppression chamber i s  immediately below. These two u n i t s  
comprise a s t r u c t u r a l l y  i n t e g r a t e d  r e in fo rced -conc re t e  p r e s s u r e  v e s s e l ,  l i n e d  wi th  
welded s tee l  p l a t e .  D r y w e l l  & supprn chamb s e p a r a t e d  by reinforced-conc f l o o r .  

Design Basis: Primary containment designed t o  wi ths t and  p r e s s u r e s  h temp induced b 
r u p t u r e  of r e a c t o r  c o o l a n t  system, up t o  and i n c l u d i n g  a r e c i r c u l a t i o n  l i n e  - wi th  

1 o u t  loss of i n t e g r i t y ;  namely, t o  wi ths t and  e f f e c t s  of m e t a l - w a t e r  r e a c t i o n s ,  per-  
1 m i t  t o t a l  f l o o d i n g ,  r a p i d l y  condense steam escap ing  from rup tu red  system, l i m i t  
, leakage of contaminants ,  and wi ths t and  j e t  f o r c e s  and missiles.  

Vacuum Re l i e f  Capab i l i t y :  Primary containment i s  vented t h r u  v e n t i l a t i o n  purge 
connec t ions ,  which are normally c losed  when r e a c t o r  temperature  exceeds 212 F. 

, 

1 System designed f o r  2-psi vacuum d i f f e r e n t i a l .  

Post-Construct ion Tes t ing :  Before i n i t i a l  l o a d i n g ,  containment w i l l  b e  testea a t  
1.15 des ign  p r e s s u r e  (55). P r e s s u r e  w i l l  t h e n  be  reduced t o  c a l c u l a t e d  peak 
(38 .2 )  t o  v e r i f y  l eakage - ra t e  des ign .  
du r ing  t h e  l i f e  of t h e  p l a n t .  

P e n e t r a t i o n s :  Pe r sonne l  and access ha tches  are double;  a l l  o t h e r s  are s i n g l e .  
Electr ical ,  pe r sonne l ,  and access h a t c h e s  are t e s t a b l e .  

I n t e g r i t y  of containment w i l l  be  t e s t e d  

. 
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Reactor :  Limerick 
D2. EMERGENCY CORE COOLING SYSTEMS 

Core Spray Cooling System: Two independent pump loops d e l i v e r  cool ing water  t o  
sp ray  s p a r g e r s  over  co re .  
b a r r i e r ,  b u t  water is  d e l i v e r e d  t o  co re  only a f t e r  r e a c t o r  p r e s s u r e  i s  reduced. 
System has  c a p a b i l i t y  t o  coo l  f u e l  w i th  sprayed water. 
capable  of p reven t ing  f u e l  c l a d  me l t ing  fo l lowing  LOCA. 

System a c t u a t e d  by breach i n  nuclear-system process  

E i t h e r  core  spray loop i s  
Four 50% capac i ty  pumps 

v e r  3125 m m  @ 122 p s i d  from suppres s ion  pool .  
Auto-Depressurization System: A c t s  r a p i d l y  t o  reduce r e a c t o r  p re s su re  i n  LOCA 

where HPCIS f a i l s  t o  ma in ta in  r e a c t o r - v e s s e l  water l e v e l .  Depres su r i za t ion  enable:  
LPCI  systems t o  s tar t  & d e l i v e r  coo l ing  water t o  r e a c t o r .  

Residual-Heat-Removal System (RHRS):System c o n s i s t s  of 4 h e a t  exchangers ( 7 0 ~ 1 0 ~  
Btu/hr  ea), 4 main pumps ( 3  of which supply 100% cap'y) & 4 service-water  pumps ar 
ranged i n t o  2 cross-connected loops.  Three modes of ope ra t ion :  1. Shutdown cool- 
i n g  - water pumped from r e a c t o r  t h r u  h e a t  exchangers f o r  coo l ing  & r e tu rned  t o  re- 
a c t o r .  Can complete cooldown t o  125F i n  20 h r  & main ta in .  2.  Containment coo,ling 
water pumped from suppres s ion  pool  t h r u  h e a t  exchangers & back t o  pool  so pool  w i l  
be  maintained a t  170F o r  below. Flow (5%) can be d i v e r t e d  t h r u  drywell  sp ray  h d r s  
3 .  LPCI mode - main pumps t r a n s f e r  water from suppres s ion  pool  t o  r e a c t o r  t o  main- 
t a i n  213 co re  f lood ing  s u f f i c i e n t  t o  prevent  f u e l  c l a d  me l t ing .  ~ 3 0 , 0 0 0  gpm@20psid 

Provides  and ma in ta ins  coo lan t  i n s i d e  re, 
a c t o r  t o  prevent  f u e l - c l a d  damage as r e s u l t s  of s m a l l  b r eaks  i n  p rocess  b a r r i e r .  
The HPCIS turbine-pump, powered by r e a c t o r  steam, d e l i v e r s  5000 gpm @ 1120 p s i d  t o  
t h e  r e a c t o r  v e s s e l  from condensate s t o r a g e  tank o r  suppres s ion  pool .  

High-pressure  Coo lan t - In j ec t ion  System: 

Low-Pressure Coo lan t - In j ec t ion  System: Four pumps ( 1 / 3  cap ea f o r  10,000 gpm Cd ZO 
p s i d )  s e r v e  as p a r t  of RHRS t o  3pe ra t e  a t  lower p r e s s u r e s ,  ?.O t o  300 p s i ,  t o  f l o o d  
t h e  co re  and l i m i t  rise of fue l - c l ad  temp. S t a r t s  a u t o m a t i c a l l y  on low-water l e v e  
i n  r e a c t o r ,  o r  high d rywe l l  p r e s s .  

I E.  OTHER SAFETY-RELATED FEATURES 

Standby Coolant System: The Residual-Heat-Removal Service-Water System is  c r o s s  
t i e d  t o  t h e  RHRS t o  p rov ide  an a d d i t i o n a l  sou rce  of water f o r  p o s t a c c i d e n t  c o n t a i n  
ment f lood ing .  

~~ 

Main-S team-Line Flow Res t r i c t o r s  : Venturi- type flow r e s t r i c t o r s  i n s t a l l e d  i n  
each steam l i n e  c l o s e  t o  r e a c t o r .  L i m i t s  loss-of-coolant  i n  case  of main steam 
l i n e  break.  Also p reven t s  uncovering c o r e  b e f o r e  s t eam- l ine - i so l a t ion .  

Control-Rod Ve loc i ty  L i m i t e r s :  P r o t e c t s  a g a i n s t  high r e a c t i v i t y  i n s e r t i o n  rate 
Ve loc i ty  l i m i t e d  i n  case of control-rod-drop a c c i d e n t  by l i m i t i n g  rod v e l o c i t y .  

i n  one d i r e c t i o n  b u t  does n o t  e f f e c t  scram rate.  Accomplished with l a r g e  c l e a r a n c  
p i s t o n  and b a f f l e  i n s i d e  c o n t r o l  rod guide tube.  
- Control-Rod-Drive-Housing Supports:  Located underneath r e a c t o r  v e s s e l  j u s t  under 

con t ro l - rod  housing t o  l i m i t  t r a v e l  o r  c a t c h  t h e  c o n t r o l  rod i f  housing r u p t u r e s .  
W i l l  prevent  a nuc lea r  excur s ion  even i f  housing f a i l s  and drops from t h e  r e a c t o r .  
Under o p e r a t i n g  c o n d i t i o n s ,  housing can drop only 1 J 4  i n .  i n  case of f a i l u r e .  

Standby Liquid-Control  System: A redundant system f o r  r e a c t i v i t y  c o n t r o l  used 
when c o n t r o l  rods cannot s h u t  down r e a c t o r .  By manual i n i t i a t i o n ,  sodium penta- 
b o r a t e  s o l u t i o n  i s  pumped i n t o  t h e  bottom of t h e  r e a c t o r .  About 2 h r  r e q u i r e d  f o r  
complete i n j e c t i o n .  System can be used t o  ma in ta in  shutdown i f  r e q u i r e d .  
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Pane 4 ,  BWR 
Reactor: Limerick 

E. OTHER SAFETY-RELATED FEATURES (cont'd) 

Containment Atmospheric Control System: No system mentioned for nitrogen purging 
or recombining hydrogen in primary containment. 

Reactor Core Isolation Cooling System (RCICS): Starts automatically on signal of 
reactor-vessel low-water level to prevent need for operating of any core-standby 
cooling system. 
makeup water into feedwater line if feedwater pumps are inoperative, andfor if 
isolation valves have closed, isolating reactor from main condenser heat sink. On( 
steam-turbine-driven pump delivers 616 gpm from condensate storage tank or suppres- 
sion pool. 

Can also be started manually. Removes decay heat and provides 

Reactor Vessel Failure: No references to vessel failure. 
Missile li Reactor Forces - 

Core Cooling Capability - I 
Containment Floodability - Primary containment can be filled with water to a 

level above reactor core. I 
Reactor-Coolant Leak-Detection Systems: pump and valve seals, & reactor-vessel 

head-flange gasket leakage are measurable & identifiable. Unidentifiable leakage 
which could signal piping system cracks is detected by unusual pressure rise, in- 
crease in Containment temp, andfor containment sump-pump operation which is moni- 
tored by a flow integration and recorder. 

Failed-Fuel Detection Systems: Four gamma-radiation monitors located near steam. 
lines just outside primar;r containment designed to detect release of fission pro- 
ducts from the fuel. High radiation initiates scram and system isolation. 

Emergency Power: Four 3000-kw diesel-generators are provided, three of which are 
adequate to start and carry all essential loads. These units and their switch gea 
are separated and independent. A supply of fuel will be maintained for 6 days of 
continuous operation. A day tank supplies fuel for 2 112 hr of operation. Units 
start automatically on loss of offsite power, low-water level in reactor, or high 
drywell pressure. 

Rod-Block Monitor: To prevent fuel damage as a result of single rod-withdrawal 
error. Monitor bypassed at <30% power. Two RBM channels, either of which can 
initiate a rod block using signals from LPRM channels. Because MCHFR cannot reach 
1.0 until rod is halfway withdrawn, the highest rod-block setpoint halts rod motio 
before local fuel damage can occur. 

Rod Worth Minimizer: On-line computer prevents rod withdrawal at l o w  power if rod 
being withdrawn is not in accordance with planned pattern, thus limiting reactivit 
worth of rods by enforcing adherence to planned pattern. 
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Pane 5 .  BWR 

Reactor :  Limerick 
F. MISCELLANEOUS 

Winds eed,  D i r e c t i o n  Recorders ,  and Seismographs: A 350-ft-high tower W i l l  be 

I 

erectel  t o  measure wind speeds ,  t empera tu res ,  and o t h e r  me teo ro log ica l  d a t a .  
No seismographs mentioned. 

P l a n t  Operat ing Mode: R e c i r c u l a t i o n  flow t o  t h e  r e a c t o r  is  v a r i e d  t o  
accomplish l o a d  fol lowing.  

Site Features : 587A, g e n t l y  r o l l i n g  along t h e  S c h u y l k i l l  River .  
v a r i e s  from 100' t o  280' w i t h  r e a c t o r s  a t  s220 '  and hype rbo l i c  cool ing towers a t  
260'. Reactors  w i l l  be  850' from edge of r i v e r ,  which h a s  l i m i t e d  use by p l e a s u r e  
b o a t e r s .  Ra i l road  right-of-way w i l l  be 500' from r e a c t o r .  Popu la t ion  (1968) 
w i t h i n  5 m i  of s i t e  w a s  66,600. Max popu la t ion  is i n  no r thwes te r ly  d i r e c t i o n  be- 
i ng  $30,000 w i t h i n  5 m i  of s i t e .  
mostly r u r a l  w i t h i n  10 m i  of si te.  
f t ) .  Nearest town is  Pot ts town 2 t o  4 m i  NW from s i te .  

S i t e  e l e v a t i o n  

P r e v a i l i n g  wind d i r e c t i o n  is  NW. Land use is  
S i t e  i s  w e l l  above max f l o o d  l e v e l  (by 100 

Turbine O r i e n t a t i o n :  Could not  be  found. 

Emergency P lans :  Procedures  w i l l  be w r i t t e n  and p r a c t i c e d  f o r  f a m i l i a r i t y .  Statc 
p o l i c e ,  l o c a l  f i r e  department ,  l o c a l  h o s p i t a l ,  and o t h e r  p u b l i c  agenc ie s  w i l l  be i i  

volved. P l a n t  pe r sonne l  w i l l  be  t r a i n e d  i n  use of procedures  and p r a c t i c e s ,  and 
t r a i n i n g  d r i l l s  w i l l  be  he ld .  Proper communication systems w i l l  be  used f o r  
emergency warning. Nuclear-medicine c o n s u l t a n t s  a t  U n i v e r s i t y  of Penn. is develop. 
i ng  emergency medical  p l a n s .  

r a d i o a c t i v i t y  of t h e  a i r ,  r i v e r ,  r a i n  and snow, w e l l  water, v e g e t a t i o n ,  garden 
v e g e t a b l e s ,  r iver-bot tom s i l t ,  s o i l ,  f i s h ,  m i l k ,  and a q u a t i c  b i o t a .  An independeni 
l a b  has  been engaged t o  g a t h e r  wa te r -qua l i t y  d a t a  on t h e  r i v e r .  One i t e m  t h a t  w i l .  
be  measured is  r i v e r  temperature .  

Environmental  Monitoring P lans :  P r e o p e r a t i o n a l  s t u d i e s  w i l l  be made t o  measure 

Radwaste Treatment:  Liquid and s o l i d  wastes are rou ted  t o  radwaste  b u i l d i n g  f o r  
c o l l e c t i o n ,  p rocess ing ,  sampling and d i s p o s a l .  Gaseous wastes are rou ted  t o  o f f -  
gas  b u i l d i n g  f o r  hold-up and f i l t r a t i o n  b e f o r e  release. S o l i d  w a s t e s  are packaged 
f o r  shipment o f f s i t e .  The Liquid and Gaseous Radwaste Systems w i l l  reduce acti-  
v i t y  such t h a t  c o n c e n t r a t i o n s  i n  r o u t i n e  d i scha rges  are s i g n i f i c a n t l y  less than 
r e g u l a t o r y  l i m i t s .  E f f l u e n t s  are con t inuous ly  monitored,  and d i scha rge  is auto- 
m a t i c a l l y  s topped i f  c o n c e n t r a t i o n s  exceed l i m i t s .  

S t ack  Height - Roof t o p  v e n t ,  s teel  p i p e ,  200 f t  above ground. 

Waste Heat System: C i r c u l a t i n g  water system t akes  107 c f s  max from river. About 
54 c f s  is  needed t o  make up f o r  evapora t ion  i n  t h e  4 hyperbo l i c ,  n a t u r a l - d r a f t  
cool ing towers .  The o t h e r  53 c f s  i s  r e t u r n e d  t o  r i v e r  as cooling-tower blowdown 
and /o r  d i l u t i o n .  Average r i v e r  flow is  1816 c f s .  Main condenser h e a t  removal 
c a p a c i t y  is  7800 x l o 6  B tu /h r .  Two o r  more c i r c u l a t i n g  pumps (250,000 gpm each) 
pump t h r u  a c l o s e d  loop of t h e  coo l ing  towers.  
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OUTPUT, M W t  3293  

G. CIRCULATING WATER SYSTEM 
& SITE FEATURES I 

STEAM SYSTEM BWR 50-353 I 

~~ 

REACTOR NAME Limerick Generating 
S t a t i o n ,  u n i t s  1 6 2 1 

THERMAL 1 TYPE OF NUCLEAR I DOCKET NO. 50-352 

I SIZE OF SITE 587  ACRES SITE GRADE ELEVATION 220 '  (MSL) 
\ 

TOPOGRAPHY OF SITE Ro l l ing  

OF SURROUNDING AREA ( 5  M I  RAD) Ro l l ing  

TOTAL PERMANENT POPULATION I N  2 M I  RAD 5258  ( 1 9 6 8 )  I N  5 M I  RAD 66.600 ( 1 9 6 8 )  

NEAREST CITY OF 50,000 POPULATION Reading, Penn. 

DISTANCE FROM SITE 20  MILES POPULATION 1 0 7 , 7 9 0  ( 1 9 6 8 )  

LAND USE I N  5 MILE RADIUS A g r i c u l t u r a l  and Undeveloped 

CIRCULATING WATER SYSTEM TYPE OF SYSTEM Closed loop us ing  coo l ing  towers  

WATER TAKEN FROM S c h u y k i l l  River  FOR Makeup 

SUMMER AVG 82 F AVG - F WATER BODY TEMPERATURES'- HXNTER AVG 7 42 F 

$TOTAL FLOW THROUGH CONDENSERS 450,000 (gpm) - 
- 

RIVER FLOW 1816 (cfs) avg. :"QUANTITY OF MAKEUP WATER 24,300 (gpm) 

TEMPERATURE RISE 30 F 

%EAT REMOVAL CAPACITY OF CONDENSERS 7800 X l o 6  (B tu /h r )  *Pe r  Unit 
COOLING TOWERS One hype rbo l i c  n a t u r a l - d r a f t  towers 475 wide X 500 '  h igh ,  

OTHER INfORMATION 
t h a t  r i vc r .du r ing  law flow i n  Schuyk i l l .  

App l i ca t ion  f i l e d  w i t h  Delaware River  Comm. f o r  water Prom 

16 m i  of pipe r e q u i r e d  + crook usageL 

. 

r -  - _ _  
NUCLEAR SAFETY INNIRHATION CENTER 
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Con t ro l  Rod Worth, 
% 
C u r t a i n  Worth, 
I 

* 

0.OlAk rnax 

--- 

I NEWBOLG ISLAND, 50-354 & 50-355 (BWR) Page 1 

P r o j e c t  N a m e :  Newbold I s l a n d  Nuclear  Generat ing Reactor :  Newbold I s l a n d  

Location: Bur l ing ton  Co., N . J . *  Vessel Vendor: Not d i scussed  
Owner: p u b l i c  S e r v i c e  E l e c t r i c  & G a s  Co. Docket No.: 50-354, 50-355 
NSS Vendor: General  E l e c t r i c  Company Containment Cons t ruc to r :Pub l i c  S e n .  Elec 

S t a t i o n  1 & 2 A-E: P u b l i c  S e r v i c e  Electric 

~~ 

T o t a l  Peaking 
Fac to r  
Avg Power Densi ty ,  
Kw/k 

1 A.  THERMAL-HYDRAULIC 

2.6 

50.8 

Thermal Output , 329 3 
- MWt 

E l e c t r i c a l  Output ,  

Rods 
Number of Part-Length 
Rods (PLR) 

Steam Flow Rate, 
l b  / h r  

14.2 x l o 6  

I U I )  

None mentioned 

- 
T o t a l  Core Flow 1106.5 x l o 6  

Area. f t 2  
Max Power pe r  Fue l  18.35 
Rod Unit  Lgth, kw/ f t  
Maximum Heat Flux,  425,060 
Btulhr-f  t 2  
Average Heat Flux, 163,230 
Btulhr-f  t2  
Maximum Fuel  Tempera- 
t u r e ,  OF 4430 
Average Fuel Rod 
Sur face  Temp OF 
MCHFR 

>1.9 

* 
O n  Island i n  D e l a w a r e  R i v e r .  

TX-4377 
(8 -70 )  

B .  NUCLEAR 

HZO/UOz Volume 1 2.43 
R a t i o  

-5.0 x 10-~ 

-1.0 x Hot. No Voids. Ak/k/% 
Moderator Void Coef 
Operat ing 
Doppler C o e f f i c i e n t ,  
Cold 

-1.6 x lo-’ 
-1.3 x io-’ 

I 

Doppler C o e f f i c i e n t ,  
Hot, N o  Voids -1.2 x io-= 
Doppler C o e f f i c i e n t ,  

I n i t i a l  Enrichment, 
% 

Operat ing -1.3 x 10-~ 

2.25 
Average Discharge Ex- 
posure,  MWD/Ton 
Core Average Void 

19,000 

With in  A s s k b l v .  % I --- 
k e f f ,  A l l  Rods I n  

k e f f ,  Max Rod Out 

See cu rve  
3.6-14 

0.99 

/o I 
Burnable Po i sons ,  I Boron i n  372 I f l a t  ss c u r t a i n !  Type and Form 
Number of Con t ro l  * n r  

Compiled by: Fred Heddleson 
Date: J u l v  1970 
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Low Popu la t ion  Zone D i s t . ,  M i .  

Me t ropo l i s  D i s t ance  Po u l a t i o n  

Design Basis Earthquake 
Accel. ,  g 0.15 
Operat ing Basis Earthquake 
hccel., g 0.08 

Earthquake V e r t i c a l  Shock, 
% of Hor i zon ta l  

1 

Trenton,  N . J .  6 . 4  h 0 )  

--- 

I Reactor:  Newbold I s l a n d  

108 s u s t a i n e d  A t  0 - 50 f t  

50 - 150 f t  -- 

150 - 400 f t  

(Table  1.6-4) 

-- 
Tornado 300 

AP = p s i /  s e c  

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 Pg. 15.2-1) 

' Vacuum R e l i e f  Capab i l i t y :  A vacuum rellet system W l l l  b e  CleSlgnea C o  

prevent  a n e g a t i v e  p r e s s u r e  d i f f e r e n t i a l  on e i t h e r  t h e  dy rwe l l  o r  suppres s ion  
chamber. The des ign  v a l u e  w i l l  b e  2 p s i d .  

Peak Fuel Enthalpy on Rod Drop: Not r e o r e t h a n  280 c a x i e s  pe r  gram. 

R e c i r c u l a t i o n  Pumping System & MCHFR: 
f low rates t h r u  co re .  Type of b o i l i n g  i s  a l t e r e d  by rate of flow and t h u s  
MCHFR a l s o  is changed. 

Pumping rate can be  v a r i e d  t o  change 

p r o t e c t i v e  System: I n i t i a t e s  a r a p i d ,  au tomat i c  shutdown of r e a c t o r .  Ac t ion  t aken  
i n  t i m e  t o  p reven t  e x c e s s i v e  f u e l  c l add ing  damage and p rocess  b a r r i e r  damage f o l -  
lowing abnormal o p e r a t i o n a l  t r a n s i e n t s .  System o v e r r i d e s  a l l  o p e r a t o r  a c t i o n s  and 

p r o c e s s  con t ro :  

D. ENGINEERED SAFETY FEATURES 

D 1 .  CONTAINMENT (Ctmt) 

0 .5  

3 

10  

P r i m  C t m t  Leak 
Rate,  %/day 
Second C t m t  Design 
Press, p s i g  
Second C t m t  Leak 
Rate ,  %/day 

56 

56 

47 

D r y w e l l  Design 
Press,  p s i g  
Supprn Chamb Design 
Press, p s i g  
Calc Max I n t e r n a l  
P r e s s ,  p s i g  

p e  of Construct ion:  Primary containment - steel  s h e l l  i n  form of i n v e r t e d  l i g h t -  
b enclosed i n  r e i n f o r c e d  conc re t e .  D r y w e l l  i n t e r c o n n e c t i o n  t o  torus- type s teel  

Secondary con- pressure-suppression chamber supported by r e i n f o r c e d  c o n c r e t e  pad. 
t a inmen t -cy l ind r i ca l ,  r e i n f o r c e d  c o n c r e t e  s h e l l  (2.5 f t  t h i c k )  w / s p h e r i c a l  dome. 

Design Basis: Designed t o  wi ths t and  LOCA w i t h  4 sq f t  b reak  area, s imul t aneous ly  
w i t h  t o r c e s  imposed by t h e  des ign -bas i s  ear thquake,  and a l s o  t o  ma in ta in  des ign  
l e a k  t i g h t n e s s  du r ing  such a n  a c c i d e n t  so t h a t  r a d i o a c t i v e  release w i l l  cause no 
o f f - s i t e  dose  i n  excess  of  va lues  s p e c i f i e d  i n  10 C F R  100. 

. 
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s p a r g e r  above co re .  
p r e s s i o n  poo l .  
t iates system t o  p reven t  f u e l - c l a d  me l t ing .  
starts from same s i g n a l s  and o p e r a t e s  independent ly  t o  ach ieve  same o b j e c t i v e s .  

Design f low i s  6250 gpm a t  122 p s i d  each ,  w i th  water from sup- 
Low water l e v e l  i n  r e a c t o r  v e s s e l  o r  h igh  p r e s s u r e  i n  d rywe l l  i n i -  

Low-Pressure Coo lan t - In j ec t ion  System 

Auto-Depressur iza t ion  System: When feedwater  pumps, RCICS, and HPCIS, cannot main. 
t a i n  p rope r  r e a c t o r  water l e v e l ,  s a f e t y  r e l i e f  v a l v e s  on steam l i n e s  open, ven t ing  
steam t o  suppres s ion  poo l  so  t h e  r e a c t o r  i s  depres su r i zed .  
systems t h e n - b e g i n  o p e r a t i o n .  

nf  rv-we - s u r e .  
%ual-H%-Reioval%m (RHRS) : System c o n s i s t s  of 2 h eat exchangers ,  4 main 
pumps (each 113 c a p ) ,  and se rv ice -wa te r  system t o  c o o l  h e a t  exchangers.  Four majo 
modes of o p e r a t i o n  are: (1) LPCI Mode - main pumps t r a n s f e r  water from condensate  
s t o r a g e  t ank  o r  suppres s ion  pool  t o  r e a c t o r  t o  ma in ta in  co re  f lood ing  t o  hold c l a d  
temp <2700F. %30,000 gpm. ( 2 )  Containment-Spray Mode - w a t e r  pumped from suppres.  
s i o n  pool  t h r u  h e a t  exchangers t o  sp ray  heade r s  i n  drywell  t o  condense steam. ( 3 )  
Reactor I s o l a t i o n  Mode - suppression-pool  water i s  pumped t h r u  r e s i d u a l  h e a t  ex- 
changers t o  ma in ta in  poo l  temperature  below 170F. ( 4 )  Shutdown Cooling Mode - usel 

The LPCI & core-spray 
Re l i e f  v a l v e s  (5) open & s t a y  open on co inc iden t  

I t o  remove decay & r e s i d u a l  h e a t  from co re .  

Pnoe '3. BWR 
I 

. 

. 

.High-Pressure Coo lan t - In j ec t ion  System: S t e a m  tu rb ine -d r iven  constant-f low pump 
s u p p l i e s  500 gpm @ 1140 p s i a  t o  feedwater  p ip ing  system. Suc t ion  taken from con- 
d e n s a t e  s t o r a g e  t ank  o r  suppres s ion  poo l .  This  system p reven t s  f u e l  me l t ing  i n  thc 
case of s m a l l  l i n e  b reaks  where r a p i d  dep res su r ing  does n o t  occur .  
w a t e r  l e v e l  o r  h igh  d rywe l l  p r e s s u r e  s i g n a l s  a u t o m a t i c a l l y  s tar t  system. 

Reactor  low- 

Low-Pressure Coo lan t - In i ec t ion  System: Four 113 cap pumps f lood  t h e  co re  a t  low 
Each pump can supply 10,000 gpm @ 20 p s i d  from t h e  sup- p r e s s u r e s  ( 0  t o  300 p s i ) .  

p r e s s i o n  pool .  These pumps are c l a s s e d  as p a r t  of t h e  Res idua l  Heat Removal 
system. 

E. OTHER SAFETY-RELATED FEATURES 

Standby Coolant System: Fig.  6 . 4 - 3  shows p ip ing  connect ion s o  t h a t  E s s e n t i a l  Serv 
ice  Water System could supp ly  water (from t h e  r i v e r )  t h e  t h e  drywell  sp ray  system 
o r  t o  t h e  r e a c t o r  coo lan t  r e c i r c u l a t i o n  system, o r  f o r  containment f lood ing .  Four 
low-head pumps are a v a i l a b l e .  

Main-Steam-Line Flow R e s t r i c t o r s :  Ventur i - type r e s t r i c t o r  i n  each of 4 main l i n e s  
l i m i t s  loss f l o w  from r e a c t o r  v e s s e l  i n  case of l i n e  r u p t u r e ;  s t e a m  flow i n  severel 
l i n e  r e s t r i c t e d  t o  1.200% of r a t e d  f low.  

Control-Rod Ve loc i ty  L i m i t e r s :  Two n e a r l y  mated c o n i c a l  e lements  t h a t  act as a 
l a rge -c l ea rance  p i s t o n  and b a f f l e  i n s i d e  t h e  control-rod-guide tube ove r  t h e  lengt l  
of t h e  con t ro l - rod  s t r o k e  l i m i t s  drop-out v e l o c i t y  t o  < 5  f t l s e c .  
i n s e r t i o n  i s  n o t  a f f e c t e d .  Th i s  f e a t u r e  p r o t e c t s  a g a i n s t  a high r e a c t i v i t y  rate o 

Ve loc i ty  of  rod 

Control-Rod-Drive-Housing S M t e d  underneath  reactor v e s s e l  j u s t  under 
con t ro l - rod  housing t o  l i m i t  t r a v e l  o r  ca t ch  t h e  c o n t r o l  rod i f  housing r u p t u r e s .  
W i l l  p r even t  a n u c l e a r  excur s ion  even i f  housing f a i l s  & drops from t h e  r e a c t o r .  
Under o p e r a t i n g  c o n d i t i o n s ,  housing can drop on ly  114 i n .  i n  case  of f a i l u r e .  

Standby Liquid-Cont ro l  System: * reaunciant sys tem Tor reac-0 
when c o n t r o l  rods  cannot  s h u t  down r e a c t o r .  
rate s o l u t i o n  i s  pumped i n t o  t h e  r e a c t o r .  
i n j e c t i o n .  

3 -  tha P- nf 2 p a r n l  - -  r,-,rl a r r i r l o n t  . 

- 

By manual i n i t i a t i o n ,  sodium pentabo- 
About 1 t o  2 h r  r equ i r ed  €o r  complete 

System can be used t o  ma in ta in  shutdown i f  r e q u i r e d .  
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I 
Pane 4 .  BWR 

Reactor:  Newbold I s l a n d  

E.  OTHER SAFETY-RELATED FEATURES ( c o n t ' d )  

Containment Atmospheric Con t ro l  System: Containment i n e r t i n g  i s  unwarranted s i n c e  
hydrogen poses  no problem; however, r e q u i r e d  n o z z l e s ,  p i p i n g ,  and connec t ions  w i l l  
be  i n s t a l l e d  t c  f a c i l i t a t e  later purging i n s t a l l a t i o n ,  i f  r e q u i r e d .  

Reactor  Core I s o l a t i o n  Cooling System (RCICS): S t a r t s  a u t o m a t i c a l l y  on s i g n a l  of 
r e a c t o r - v e s s e l  low-water l e v e l ,  o r  can be  s t a r t e d  manually.  Removes decay h e a t  anc 
p rov ides  makeup water i n t o  feedwater  l i f e  i f  feedwater  pumps are i n o p e r a t i v e ,  and/c 
i f  i s o l a t i o n  v a l v e s  have c l o s e d ,  i s o l a t i n g  r e a c t o r  from main condenser h e a t  s i n k .  
One s team-turbine-dr iven pump d e l i v e r s  616 gpm a t  1500 p s i g  from e i t h e r  condensate  
s t o r a g e  t ank ,  RHRS h e a t  exchangers ,  o r  suppres s ion  poo l .  Turbine is  d r i v e n  w i t h  
decay h e a t  steam from r e a c t o r  v e s s e l .  

Reactor  Vessel F a i l u r e :  H a s  a n  extremely low p r o b a b i l i t y  o i  i a i l u r e  due EO any 
Missile ti Reactor  Forces - known f a i l u r e  mechanism. ( S e c t .  4 . 2 . 5 ) .  

Core Cooling C a p a b i l i t y  - no t  d i scussed  r e l a t i v e  t o  v e s s e l  f a i l u r e .  I 
Containment F l o o d a b i l i t y  - an a n a l y s i s  w i l l  be  made t o  e s t a b l i s h  c a p a b i l i t y  of I system t o  wi ths t and  f lood ing .  

Reactor-Coolant Leak-Detection Systems: Leakage is  des igna ted  as " I d e n t i f i e d "  o r  
"Unident i f ied".  Four v a r i a b l e s  are a v a i l a b l e  f o r  d e t e c t i n g  l e a k s :  sump f lows ,  
drywell  p r e s s u r e ,  d rywe l l  t empera tu re ,  and a i r  sampling. D e t a i l e d  system des ign  
w i l l  e v a l u a t e  t h e s e  methods. 

Fai led-Fuel  De tec t ion  Systems: Four gamma-sensitive monitors  l o c a t e d  n e a r  main 
steam l i n e s  j u s t  o u t s i d e  primary containment w i l l  d e t e c t  s i g n i f i c a n t  i n c r e a s e s  i n  
r a d i a t i o n  l e v e l s  which could be caused by g r o s s  f u e l  f a i l u r e .  De tec t ion  of i n -  
c r eased  r a d i a t i o n  l e v e l s  w i l l  i n i t i a t e  a scram and c l o s u r e  of s t e a m - l i n e - i s o l a t i o n  
v a l v e s ,  and a l s o ,  a t r i p  s i g n a l  is  t r a n s m i t t e d  t o  t h e  Gaseous Radwaste System. 

Emergency Tower: Four d i e s e l - g e n e r a t o r  se ts  are provided.  They are s i z e d  s o  any 
t h r e e  can supp ly  a l l  necessa ry  power f o r  one u n i t  under des ign  b a s i s  a c c i d e n t .  
Each u n i t  is  p h y s i c a l l y  s e p a r a t e d  from t h e  o t h e r s .  A 7-day f u e l  supply is a v a i l a b l  
on t h e  s i te .  Un i t s  w i l l  s tart  and r e c e i v e  load  w i t h i n  10 seconds a f t e r  r e c e i v i n g  
t h e  s t a r t i n g  s i g n a l .  

Rod-Block M o n i t o r :  Operates  i n  con junc t ion  w i t h  on - l ine  computer and rod worth 
minimizer system t o  b lock  rod wi thdrawal  t h a t  could cause damage t o  t h e  f u e l .  

Rod Worth Minimizer: A f u n c t i o n  of t h e  on - l ine  computer which p reven t s  rod 
wi thdrawal  under low power c o n d i t i o n s  i f  rod t o  be  withdrawn is i n c o r r e c t  f o r  
the pre-planned p a t t e r n .  

. 
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Page 5, BWR 

. 

. 

Reactor:  Newbold I s l a n d  

F. MISCELLANEOUS 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: Tower f a c i l i t y  w i l l  be in-  
s t a l l e d  on o r  a d j a c e n t  t o  t h e  si te.  No seismographs mentioned. 

P l a n t  Operat ing Mode: I n h e r e n t l y  h igh  moderator-to-Doppler c o e f f i c i e n t  pe rmi t s  
use of c o o l a n t  f o r  from load-fol lowing.  

S i t e  Fea tu res :  S i t e  i s  on Newbold I s l a n d  (530 acres) i n  t h e  Delaware River .  The 
s i t e  is  above a l l  probable  f lood  l e v e l s  excep t  f o r  t h e  probable  max n u r r i c a n e  water 
l e v e l ,  which could b e  4 f t  above s i t e  grade.  Area surrounding s i t e  mostly commer- 
c ia l ,  i n d u s t r i a l ,  and r e s i d e n t i a l .  Center of P h i l a d e l p h i a  i s  26 m i  from s i te .  
Trenton,  N . J .  i s  5 t o  8 m i l e s .  High-population areas are w e s t e r l y  and north-  
e a s t e r l y .  Wind d i r e c t i o n s  are v a r i a b l e .  

Turbine O r i e n t a t i o n :  E jec t ed  b l a d e s  could p o s s i b l y  s t r i k e  containment s h e l l .  

Emergency P lans :  W r i t t e n  procedures  w i l l  be  prepared and pe r sonne l  w i l l  be 
t r a i n e d  i n  t h e s e  procedures .  P e r i o d i c  tests and reviews w i l l  be conducted. Off- 
s i t e  emergency p l a n s  w i l l  be fqrmulated i n  coope ra t ion  wi th  s ta te  government, 
p o l i c e ,  f i r e  departments ,  etc.  

Environmental  Monitoring P lans :  Programs w i l l  be conducted b e f o r e  and a f t e r  
o p e r a t i o n  t o  e v a l u a t e  r a d i a t i o n  l e v e l s  and ecology of t h e  s i t e ,  and t o  determine 
e f f e c t s ,  i f  any,  of t h e  s t a t i o n  on t h e  r a d i a t i o n  l e v e l s  and ecology. Monitoring 
program w i l l  i n c l u d e  sampling of a tmospheric ,  l and  and a q u a t i c  environment,  u s ing  
i n d i c a t o r s  such as air ,  water, s o i l ,  and sediment ,  as w e l l  as p o t a b l e  water, m i l k ,  
v e g e t a b l e s ,  and mar ine  l i f e .  Sampling w i l l  h e  conducted o n - s i t e ,  and o f f - s i t e  i n  
a l l  d i r e c t i o n s  i n  N . J . ,  and Penn., and up and down-stream of t h e  Delaware Rive r .  
An e c o l o g i c a l  s t u d y  w i l l  e s t a b l i s h  b e f o r e  and a f t e r  b i o l o g i c a l  and physiocochemical 

i n  t h e  v 
Radwaste Treatment:  Designed t o  c o n t r o l  release qr r a d i o a c t i v e  e f f l u e n t s  by 

methods such as c o l l e c t i o n ,  f i l t r a t i o n ,  holdup f o r  decay,  d i l u t i o n ,  and concentra-  
t i o n .  
charge c a n a l  f o r  d i l u t i o n .  S o l i d s  w i l l  b e  c o l l e c t e d  anci processed for s t o r a g e  i n  
drums. 
t a b l i s h e d  l i m i t s .  
100,000 clsec. 
about  1 s  pclsec. 

Liquids  w i l l  be c o l l e c t e d ,  t r e a t e d  and s t o r e d ,  and r e l e a s e d  t o  t h e  w a t e r  d i s  

Gaseous wastes are c o l l e c t e d  and h e l d  f o r  decay, be ing  r e l e a s e d  w i t h i n  es- 

With 3 day holdup of Krypton and 25 day holdup of Xenon, rate is 
S tack  Height  - R a d i o a c t i v e  gases  ven ted  t h r u  e l e v a t e d  exhaust  d u c t .  H t  of v e n t  

Waste Heat System:Circulat ing w a t e r  system w i l l  c i r c u l a t e  585,000 gpm t h r u  con- 

Design b a s e s  f o r  30 second decay i s  annua l  average rate of 

nn t 

dense r  & n a t u r a l  d r a f t  h y p e r b o l i c  coo l ing  tower. 
makeup w i l l  b e  provided,  probably from r i v e r .  
each u n i t .  
(6 m i  down r i v e r )  is about 45,000 c f s .  

Temp r ise  no t  given.  20,000 gpm 
Two coo l ing  towers w i l l  be used f o r  

Avg river f low a t  Trenton i s  11,680 c f s .  Mean t i d a l  f low a t  Bur l ing ton  
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G. CIRCULATING WATER SYSTEM 
ti SITE FEATURES 

P a g e  6 

EACTOR NAME Newbold I s l a n d  N u c l e a r  

G e n e r a t i n g  S t a t i o n  

THERMAL 

OUTPUT, M W t  3 2 9 3  5 0 - 3 5 5  

TYPE OF NUCLEAR DOCKLT NO. 50-354 

STEAM SYSTEM BWR 

NEARBY BODY OF WATER Delaware R i v e r  NORMAL LEVEL 0 (MSL) 

MAX PROB FLOOD EVCL 30.5' (MSL) 

SIZE OF SITE 5 3 0  ACRES SITE GRADE ELEVATIOlJ 25.0' (MSL) 

TOPOGRAPHY OF SITE F l a t  
~ ~ ~~~ ~ ~~~ ~ 

OF SUKROUNDING AREA ( 5  M I  RAD) F l a t  t o  R o l l i n g  

TOTAL PERMANENT POPULATION IN 2 MI RAD 4900 (19~0) IN 5 MI RAD'@ ;888 (1388 
NEAREST CITY OF 50,000 POPULATION L e v i t t o w n ,  P e n n .  

DISTANCE FROM SITE 4 MILES POPULATION 70,000 (1960 ) 

i 
~ CIRCULATING WATER SYSTEM 
' WATER TAKEN FROM Delaware R i v e r  FOR : lakeup 

TYPE OF SYSTEM C l o s e d  loop u s i n g  c Q o l i n g  towers 

SUMMER AVG - F AVG - F - WATER BODY TEMPERATURES - WINTER AVG - F 

RIVER FLOW 11,68O(cfs) 45,000 t idal 'qUANTITY OF MAKEUP WATER 'LO ,OUO (gpm) 
I 

TEMPERATURE RISE - F - *TOTAL FLOW THROUGH CONDENSERS 585,000 (gpm) 

*HEAT REMOVAL CAPACITY OF CONDENSERS ( B t u / h r )  - z --Per U n i t  

COOLING TOWERS 

OTHER INFORMATION 

Two n a t u r a l - d r a f t  h y p e r b o l i c  towers ( 4  t o t a l  f o r  b o t h  u n i t s )  

I - I 

. 
NUCLEAR SAFETY INFORMATION CENTER 
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Con t ro l  Rod Worth, 
% 
Cur ta in  Worth, 
% 
Burnable Po i sons ,  
Type and Form 
Number of Con t ro l  
Rods 
Number of Part-Length 
Rods (PLR) 

ZIMMER, 50-358 & 50-359 (BWR) Page 1 

P r o j e c t  Name: Z i m m e r  Nuclear  Power S t a t i o n  1&2* Reactor :  Zimmer 

Locati0n:Clermont Co., Ohio* 
Owner: C i n c i n n a t i  Gas & Elec.**et a1  Docket No.: 50-358, 50-359 
NSS Vendor: General  Electric 

A-E: Sa rgen t  & Lundy 
Vessel Vendor: Not s p e c i f i e d ,  b u t  GE'S 

Containment Constructor :  N e t  s p e c i f i e d  
r e sp .  

0 .01  Ak 

--- 
248 f l a t  , boron 
s t a i n l e s s  s t e e l  

137 

None 

I A .  THERMAL-HYDRAULIC 

T o t a l  Peaking 
Fac to r  
Avg Power Densi ty ,  
KwIR 

2436 

-840 

2550 

10.48 x l o 6  

Thermal Output,  

Electrical  Output,  
We 
T o t a l  Heat Output f o r  
S a f e t y  Design, M W t  
Steam Flow Rate, 
l b  / h r  

MWt - 

2.6 

51.2 

- 
78.5 x l o 6  
10 20 

'To ta l  Core Flow 
R a t e ,  l b / h r  
Coolant P r e s s u r e ,  

48,451 Heat T r a n s f e r  
Area, f t 2  - 

er Fue l  ,a e lMax Power p 

ture. "F , -  _ _ _  - 
[Average Fuel  Rod 558 

Sur face  Temp O F  

MCHFR >1.9 
r 

TX-4377 
(8-70)  

B .  NUCLEAR 

H20/U02 Volume .-I I. 1 

Hot, No Voids, Ak/k/% 

1-1.6 x 10-3 Moderator Void Coef 
ODeratine r -  

Doppler C o e f f i c i e n t ,  
Cold 

-1.3 10-5 

***Fig. 3.6-6 
****Fig. 3.6-1 

?App l i ca t ion  f o r  Unit  2 withdrawn. 

Compiled by:Fred A. Heddleson 
Date: August 1970 
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:xc lus ion  Di s t ance ,  M i .  0.13 

,ow Popu la t ion  Zone D i s t . ,  M i .  4 

let ropo l i s  Dis t ance  Popu la t ion  
i n c i n n a t i ,  Ohio 25 m i .  600,000 (70) 
) e s ign  Basis Earthquake 0.10 
Lccel., g 

) p e r a t i n g  Basis Earthquake 
i c c e l . ,  g 0 .05  

Sarthquake Vert ical  Shock, 
L of H o r i z o n t a l  70 t o  80 

Page 2,  B W R  
Reactor:  Zimmer Nuclear Power S t a .  

Design Winds 
Derived from ASC 

A t  0 - 50 f t  35 psf paper 3269. P r e s  
s u r e s  i n c l u d e  

50 - 150 f t  45 Psf  P o s i t i v e  & nega- 
t i v e  p r e s s u r e ,  

150 - 400 f t  53 psf g u s t s ,  and shape 

Tornado 300 mph factor'  

AP = 3 p s i /  3 s e c  

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 page F. 1-1 

45 

45 

36 

Drywell Design 
Press, p s i g  
Supprn Chamb Design 
Press, p s i g  
Calc Max I n t e r n a l  
Press, p s i g  

? r o t e c t i v e  System: 

P r i m  C t m t  Leak 
Rate, %/day 0.5  
Second C t m t  Design 
P r e s s ,  w i g  
Second C t m t  Le.ak 
Rate, %/day 

0.25  

100 

D. ENGINEERED SAFETY FEATURES 

D1.  CONTAINMENT ( C t m t )  

Vacuum R e l i e f  C a p a b i l i t y :  No vacuum r e l i e f  t o  be provided between i n s i d e  of 
?rimary containment and r e a c t o r  b u i l d i n g .  
accommodate subatmospheric  p r e s s u r e s  of approximately 5 p s i  a b s o l u t e .  

Pos t -Cons t ruc t ion  Tes t ing :  After c o n s t r u c t i o n  and b e f o r e  o p e r a t i o n ,  primary con- 
tainment w i l l  be  p r e s s u r e - t e s t e d  pneumatical ly  a t  45 p s i g .  
be  measured. P e n e t r a t i o n s  w i l l  
be  t e s t e d  for l eakage  du r ing  p l a n t  l i f e .  

P e n e t r a t i o n s :  Steam l i n e s  and e lec t r ica l  p e n e t r a t i o n s  are double s e a l e d  and in -  
d i v i d u a l l y  t e s t a b l e .  Pe r sonne l  access is double  s e a l e d .  A l l  o t h e r  p e n e t r a t i o n s  
are s i n g l e .  

Containment s t r u c t u r e  h a s  a b i l i t y  t o  

Leakage rate w i l l  then 
Leakage tests w i l l  be  run  p e r i o d i c a l l y  t h e r e a f t e r .  

L 
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Reactor :  Z i m m e r  Nuclear Power S t a .  
D2. EMERGENCY CORE COOLING SYSTEMS 

. 

Core Spray Cooling System: Two systems a v a i l a b l e ,  one h igh  p r e s s u r e  and t h e  o t h e r  
low p r e s s u r e .  Each system c o n s i s t s  of one pump and 
one loop w i t h  c a p a b i l i t i e s  as fo l lows :  

HPCS 
LPCS 

(HPCS and LPCS r e s p e c t i v e l y ) .  

1300 gpm @ 1130 t o  4725 p s i d  from cond. t ank  o r  pool  
4725 @ 119 p s i d  from suppres s ion  pool  o r  cond. t ank  

Auto-Depressur iza t ion  System: I n  c a s e  RCICS & HPCS cannot ma in ta in  r e a c t o r  water 
l e v e l ,  t h i s  system acts t o  reduce p r e s s u r e  s o  flow from LPCI o r  LPCS can e n t e r  
r e a c t o r  t o  c o o l  c o r e  and l i m i t  c l a d  temp. 
p r e s s u r e  when small  b reaks  occur .  

5050 gpm @ 270 p s i a ,  2 h e a t  exchangers (30.8 x l o 6  Btu/hr  e a ) ,  & service-water 
pumps a r r anged  i n t o  3 loops n o t  i n t e r c o n n e c t e d .  
fo l lows :  
t o  125 F i n  20 h r  & main ta in .  
low 170 F. 
r e a c t o r  p r e s s u r e  drops t o  '1.20 p s i d ;  water from suppres s ion  pool .  
s p r a y  s p r a y s  water i n t o  d r y w e l l  t o  condense steam. 
coo l ing  - see system d e s c r i p t i o n  on page 4 .  
High-pressure  COOlant-InjeCtiOn System: I n  case of s m a l l  b r e a k s ,  t h e  high-press .  
c o r e  sp ray  i n j e c t s  i n t o  t h e  r e a c t o r  t h r u  s p r a y  nozz le s  (desc r ibed  above under Core 
Spray System). HPCS designed t o  p reven t  c l a d  temp from exceeding 2700 F. HPCS 
o p e r a t e s  on s i g n a l s  of low water l e v e l  o r  h igh  d rywe l l  p r e s s u r e .  

S i x  of t h e  r e l i e f  v a l v e s  open t o  r educe  
Valves s t a y  open u n t i l  reset by o p e r a t o r .  

Residual-Heat-Removal System (RHRS): System c o n s i s t s  of 3 (113  cap.)  pumps r a t e d  

There are 5 modes of o p e r a t i o n  as 
(1) Shutdown coo l ing  & Reac to r -vesse l  h e a t  s p r a y  - can complete cooldown 

( 3 )  Low-pressure coo lan t  i n j e c t i o n  - s u p p l i e s  water t o  f lood  c o r e  when 
( 2 )  Suppression poo l  coo l ing  - keeps pool  temp be- 

( 4 )  Containment 
(5)  Reactor co re  i s o l a t i o n  

bow-Pressure Coo lan t - In j ec t ion  System: Automatical ly  r e f l o o d s  co re  t o  l i m i t  
Core can be  completely f looded i n  %200 sec wi th  m a x  c l a d  temp rise a f t e r  LOCA. 

temp of 2000 F. 
suppres s ion  pool .  

Three 113 cap pumps (5050 gpm @ 20 p s i d  each) t a k e  water from 

E. OTHER SAFETY-RELATED FEATURES 

Standby Coolant System: "Prime source  of l i q u i d  f o r  coo l ing  r e a c t o r  a f t e r  LOCA 
s h a l l  b e  a s t o r e d  s o u r c e  l o c a t e d  i n  primary containment." 
mentioned, b u t  f low diagram 10.8-1 shows connec t ions  t o  "f lood r e a c t o r .  ' I  

No o t h e r  sou rce  

Main-Steam-Line Flow R e s t r i c t o r s :  Ventur i - type flow r e s t r i c t o r s  i n s t a l l e d  i n  
each l i n e  c l o s e  t o  r e a c t o r .  L i m i t s  l o s s -o f -coo lan t  i n  case of main s tea l  l i n e  
b reak .  Also p reven t s  uncovering co re  b e f o r e  s t e a m - l i n e - i s o l a t i o n  v a l v e s  c l o s e .  
Steam flow l i m i t e d  t o  200% of r a t e d  flow. 

Control-Rod Ve loc i ty  L i m i t e r s :  Two n e a r l y  mated c o n i c a l  e lements  t h a t  a c t  as a 
l a rge -c l ea rance  p i s t i o n  & b a f f l e  i n s i d e  t h e  control-rod-guide tube  over t h e  l e n g t h  
of t h e  con t ro l - rod  s t r o k e  l i m i t s  drop-out v e l o c i t y  t o  <5 f t l s e c .  
i n s e r t i o n  i s  n o t  a f f e c t e d .  

Ve loc i ty  of rod 

Control-Rod-Drive-Housing Supports :  Located underneath r e a c t o r  v e s s e l  j u s t  under 
con t ro l - rod  housing t o  l i m i t  t r a v e l  o r  c a t c h  t h e  c o n t r o l  rod i f  housing r u p t u r e s .  
W i l l  p r even t  a n u c l e a r  excur s ion  even i f  housing f a i l s  & drops from t h e  r e a c t o r .  
Under o p e r a t i n g  c o n d i t i o n s ,  housing can drop on ly  114 i n .  i n  case of f a i l u r e .  

when c o n t r o l  rods cannot shutdown r e a c t o r .  
b o r a t e  s o l u t i o n  i s  pumped i n t o  t h e  r e a c t o r .  
i n j e c t i o n .  

Standby Liquid-Cont ro l  System: A redundant system f o r  r e a c t i v i t y  c o n t r o l  used 
By manual i n i t i a t i o n ,  sodium penta- 

About 1 t o  2 h r  r e q u i r e d  f o r  complete 
System can be  used t o  ma in ta in  shutdown i f  r e q u i r e d .  
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I Page 4. BWR 
Reactor:  Zimmer Nuclear  Power S t a .  

E.  OTHER SAFETY-RELATED FEATURES (con t ' d )  

Containment Atmospheric Con t ro l  System: 
r e p o r t  of P. W. I a n n i  (APED-5454). 

No r e f e r e n c e  found i n  PSAR excep t  t o  

Reactor  Core I s o l a t i o n  Cooling System (RCICS): S t a r t s  a u t o m a t i c a l l y  on s i g n a l  of 
r e a c t o r - v e s s e l  low-water l e v e l  t o  p reven t  need f o r  o p e r a t i n g  of any core-standby 
coo l ing  system. Can a l s o  be  s t a r t e d  manually.  Removes decay h e a t  and p rov ides  
makeup water i n t o  feedwater  l i n e  i f  feedwater  pumps are i n o p e r a t i v e ,  and /o r  i f  
i s o l a t i o n  v a l v e s  have c l o s e d ,  i s o l a t i n g  r e a c t o r  from main condenser h e a t  s i n k .  
One s team-turb ine-dr iven  pump d e l i v e r s  400 gpm @ 1135 p s i g  from condensate  
s t o r a g e  t ank  o r  s u p p r e s s i o n  pool .  

Core Cooling C a p a b i l i t y  - I 
Containment F l o o d a b i l i t y  - 

Reactor-Coolant Leak-Detection Systems: U n i d e n t i f i e d  leakage rate max i s  set a t  
15  gpm, wi th  t h e  t o t a l  of i d e n t i f i e d  and u n i d e n t i f i e d  a t  50 gpm. Leakage i s  de- 
t e c t e d  by measurements of d rywe l l  p r e s s u r e  and temp, f l o o r  d r a i n  and sump-pump 
o p e r a t i o n ,  & g r o s s  b e t a  a c t i v i t y  i n  d rywe l l  and s u p p r e s s i o n  chamber. 

l 

Failed-Fuel  De tec t ion  Systems: Four gamma-radiation monitors  l o c a t e d  n e a r  
steam l i n e s  j u s t  o u t s i d e  primary containment designed t o  d e t e c t  release of 
f i s s i o n  p roduc t s  from t h e  f u e l .  High r a d i a t i o n  i n i t i a t e s  scram and system 
i s o l a t i o n .  

Emergency Power: There w i l l  be s i x  d i e s e l - g e n e r a t o r  sets f o r  bo th  r e a c t o r  u n i t s  
two of t h e  s i x  sha red  between t h e  two u n i t s .  There w i l l  be  s u f f i c i e n t  c a p a c i t y  
t o  s h u t  down both r e a c t o r s  s imul t aneous ly  on emergency power. Diesels w i l l  s t a r t  
a u t o m a t i c a l l y ,  and g e n e r a t o r s  w i l l  a ccep t  l oads  i n  10 sec. F u e l ,  i n  underground 
t a n k s ,  p rov ides  f o r  7 days of o p e r a t i o n .  

Rod-Block Monitor: 
e r r o r .  Monitor bypassed a t  <30% power. Two RBM channe l s ,  e i t h e r  of which can 
i n i t i a t e  a rod b lock  u s i n g  s i g n a l s  from LPRM channels .  
r each  1 . 0  u n t i l  rod i s  halfway withdrawn, t h e  h i g h e s t  rod-block s e t p o i n t  h a l t s  
rod motion b e f o r e  l o c a l  f u e l  damage can occur .  

T o  p reven t  f u e l  damage. as a r e s u l t  of s i n g l e  rod-withdrawal 

Because MCHFR cannot  

~_______ 

Rod Worth Minimizer: Assists o p e r a t o r  w i t h  backup control-rod-monitor ing r o u t i n e  r e n f o r c i n g  e s t a b l i s h e d  s t a r t u p ,  shutdown, & low-power-level con t ro l - rod  p rocedures .  - - -  
Computer h e l p s  o p e r a t o r  select con t ro l - rod  p a t t e r n s  c o n s i s t e n t  w i t h  p r e s t o r e d  RWM 
sequences.  RWM sequences s t o r e d  i n  computer memory based on cont ro l - rod-wi thdrawal  
procedures  designed t o  minimize i n d i v i d u a l  c o n t r o l  rod worths  to a c c e p t a b l e  l e v e l s  
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Page 5, BWR 

Reactor :  Z i m m e r  Nuclear Power S t a .  

F. MISCELLANEOUS 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: A meteoro log ica l  tower w i l l  be  I i n s t a l l e d  a t  t h e  s i t e  w i t h  s u f f i c i e n t  h e i g h t  t o  t a k e  measurements a t  t h e  l a y e r  of - 
a i r  where releases w i l l  be made. Temporary s t a t i o n  now i n  o p e r a t i o n ,  no seismo- I graphs mentioned. 

P l a n t  Operat ing Mode: Load-following. I 
S i t e  Fea tu res :  S i t e  comprises 491 acres on E .  s i d e  of Ohio River .  P l a n t  s i t e  

on l e v e l  f l o o d  p l ane  about  112 m i  wide.  Normal r i v e r  pool  is  455 ' ,  s i t e  g rade  
t o  be 520 ' ,  which is  j u s t  above max p o s s i b l e  f l o o d  l e v e l  of 517 ' .  Surrounding 
area is h i l l y ,  used f o r  farming and f o r e s t s .  
of r e a c t o r s .  Moscow (700 pop) i s  112 m i  from s i t e .  Within 5 m i  of s i t e ,  1985 
pop t o  be 5800. 

Highway-52 passes  w i t h i n  1 / 2 - m i  

Turbine O r i e n t a t i o n :  Turbine & r e a c t o r  c e n t e r l i n e s  are p a r a l l e l  & 220' a p a r t .  
E jec t ed  t u r b i n e  b l a d e s  would probably m i s s  containment.  

Emergency Plans:  Procedures  w i l l  be prepared f o r  2 c o n d i t i o n s  - o n - s i t e  and- 
o f f - s i t e .  Details n o t  y e t  a v a i l a b l e ,  b u t  t h i n g s  t o  be covered are a u t h o r i t y  
and r e s p o n s i b i l i t y ,  i n c i d e n t s ,  f i r e s ,  a c c i d e n t s ,  t r a i n i n g ,  communication, 
medical  f a c i l i t i e s ,  and l i a s o n  wi th  o f f - s i t e  a u t h o r i t i e s .  

Environmental  Monitoring P lans :  Rad io log ica l  program w i l l  s tart  2 y r  b e f o r e  start 
up and w i l l  run a t  least 2 y r  a f t e r .  Purpose is  t o  e s t a b l i s h  n a t u r a l  background 
l e v e l s  a t  t h e  n u c l e a r  s t a t i o n  and a t  o f f - s i t e  l o c a t i o n s .  
n u a l l y  monitor  t h e  p l a n t  env i rons  t o  ensu re  t h a t  t h e  r a d i o a c t i v i t y  r e l e a s e d  from 
t h e  p l a n t  is  w e l l  below e s t a b l i s h e d  l i m i t s .  P re -ope ra t iona l  monitor ing w i l l  i n -  
c lude  c o l l e c t i o n  and r a d i o m e t r i c  a n a l y s i s  of a i r b o r n e  p a r t i c l e s ,  w e l l  water, s u r -  
f a c e  w a t e r ,  p r e c i p i t a t i o n ,  bottom sediments ,  bottom organisms, f i s h ,  mi lk ,  vege- 
t a t i o n ,  s o i l ,  m i s c .  food s t u f f s ,  & ambient gamma r a d i a t i o n .  Pos t -ope ra t iona l  
program w i l l  be similar. 

Radwaste Treatment:  Liquid & s o l i d  radwaste  systems are common t o  bo th  u n i t s .  
Liquid w a s t e  w i l l  be c o l l e c t e d ,  t r e a t e d ,  s t o r e d ,  o r  h e l d  up, & r e l e a s e d  d i l u t e d  
wi th  t h e  service w a t e r  d i scha rged .  Max l i q u i d  w a s t e  c o n c e n t r a t i o n  w i l l  be  
mic rocur i e s /ml .  
a homogenized s l u r r y  t h a t  s o l i d i f i e s .  
p o s a l .  
mon s t a c k .  Low l e v e l s  w i l l  be r e l e a s e d  wi thou t  t r e a t m e n t .  Other  l e v e l s  w i l l  be  
t r e a t e d  and /o r  h e l d  up b e f o r e  release. 
then f i l t e r e d .  800 mic ro -cu r i e s l sec  w i l l  be  r e l e a s e d  du r ing  o p e r a t i o n .  

water from c i r c u l a t i n g  system e n t e r i n g  a t  94 F and l e a v i n g  a t  114. T o t a l  f low 
w i l l  be  450,000 gpm t h r u  t h e  condenser i n  a closed-loop system us ing  a n a t u r a l  
d r a f t  coo l ing  tower.  
96,800 c f s  and 7-day min of 10,000 c f s .  
water. 

The program w i l l  con t i -  

S o l i d  w a s t e s  w i l l  be  c o l l e c t e d  and s t o r e d  i n  55 g a l .  drums using 

Gaseous w a s t e  systems w i l l  be independent  f o r  each u n i t ,  b u t  u s ing  a com- 
D r u m s  w i l l  be sh ipped  o f f - s i t e  f o r  d i s -  

Condenser off-gases  w i l l  be  h e l d  up & 

Waste Heat System: Heat r e j e c t i o n  t o  condenser w i l l  be 7054 x lo6  B t u / h r ,  w i t h  

Makeup water comes from Ohio R ive r ,  which has  avg flow of 
Service-water  sys tem a l s o  uses  river 

S t a c k  Height:  125 meters I 
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G .  CIRCULATING WATER SYSTEM 
& SITE FEATURES 

REACTOR NAME Z i m m e r  i iuc lear  Power 

S t a t i o n ,  Uni t s  1 t 2 

NEAREST CITY OF 50,000 POPULATION Covington , Kentucky 

THERMAL 

OUTPUT, M W t  2436 

DISTANCE FROM SITE 20  MILES POPULATION 7 4 , 0 8 7  (1970 ) 

TYPE OF N U C U A R  DOCKLT NO. 50-35d 

STEAM SYSTEM Bh'Z 50-359 

LAND USE I N  5 MILE RADIUS A g r i c u l t u r a l  & Wooded 

CIRCULATING WATER SYSTEM TYPE OF SYSTEM Closed loop us ing  c o o l i n g  towers  

WATER TAKEN FROM Ohio River  FOR Makeup 

RIVER FLOW 96,800 (cfs) avg . *QUANTITY OF MAKEUP WATER - (gpm) 

SUMMER AVG 8 3 F  AVG - F - - WATER BODY TEMPERATURES - WINTER AVG 42  F - 
TEMPERATURE RISE 20 F - 'TOTAL FLOW THROUGH CONDENSERS 450 ,000  (gpm) 

&%EAT REMOVAL CAPACITY OF CONDENSERS 7 0 5 3  X lo6 (Btu/hr)  +:Per h i t  

COOLING TOWERS One n a t u r a l - d r a f t  h y p e r b o l i c  tower ( two f o r  both u n i t s )  

OTHER INFORMATION A p p l i c a t i o n  for u n i t  #2  withdrawn 

NUCLEAR SA€'ETY INMRMATION CENTER 
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SAN ONOFRE,  50-361 & 50-362 (PWR) Page 1 

Project Name: San Onofre Nuclear Gen Sta, 2 & 3 

Location: San Diego Co., Calif. Vessel Vendor: Combustion Engineering 
Owner: Southern Calif. Edison Co.* Docket No.: 50-361, 50-362 
NSS Vendor: Combustion Engineering 

Reactor: San Onofre 2 & 3 
A-E: Bechtel 

Containment Constructor : Bech tel 

Compiled By: Fred Heddleson 
September 1970 



Reactor:  San Onofre 2 and 3 * I C. SAFETY-RELATED DESIGN CRITERIA Conclusive f i g u r e s  n o t  given i n  PSAR 

Low Popu la t ion  Zone D i s t . ,  M i .  2* 

Metropol is  D i s t ance  Popu la t ion  
San Diego 51 722 -000 

150 - 400 f t  Design Basis Earthquake 
Accel., g 0.50 

A t  0 - 50 f t  e l e v  90 

50 - 150 f t  105 

Operat ing Basis Earthquake 0.25 
Accel . ,  G 

1 AP = p s i /  s e c  

Tornado Not d i scussed  

60 Design Press, 

Max Leak R a t e  a t  (Page 1.3-16) 0 . 3  
Design P r e s s ,  %/day (Page 5.1-74) 0 . 1  

Ps ig  

Design Basis: Designed f o r  a l l  c r e d i b l e  load ing  i n c l u d i n g  LOCA and ear thquakes 
wi thou t  l o s s  of i n t e g r i t y .  Other  loads cons ide red  are thermal  l o a d s ,  dead l o a d s ,  
l i v e  l o a d s ,  wind f o r c e s ,  h y d r o s t a t i c  l o a d s ,  and p r e s t r e s s i n g  l o a d s .  

Vacuum Re l i e f  Capab i l i t y :  Vacuum b r e a k e r s  n o t  r e q u i r e d  - d e s i g n e d  f o r  2 p s i d  
vacuum ( s e e  page 5.1-6). 

Post-Construct ion Tes t ing :  P r e s s u r e  t e s t e d  a t  69 p s i g  f o r  1 h r .  Leak rate 
determined a t  60 p s i g  and lower p r e s s u r e s .  
p e r i o d i c a l l y  t h e r e a f t e r .  

Leakage rates w i l l  be determined 
Tendon system w i l l  b e  p e r i o d i c a l l y  i n s p e c t e d  f o r  

Ca lcu la t ed  Max 
I n t e r n a l  Press,  p s i g  52.6 

co r ros ion .  

p e n e t r a t i o n s  are s i n g l e  b a r r i e r .  
P e n e t r a t i o n s :  E l e c t r i c a l  type are double s e a l e d  and t e s t a b l e .  P ip ing  

Weld Channels: Welds are f i r s t  t e s t e d  w i t h  vacuum box and soap bubbles .  If 
s a t i s f a c t o r y ,  test  channels  are i n s t a l l e d  and welds p r e s s u r i z e d  f o r  1 5  minu tes ,  
du r ing  which t i m e  no drop i n  p r e s s u r e  is  allowed. 
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Reactor: San Onofre 2 and 3 
D2. CONTAINMENT SAFETY FEATURES 

Containment Spray System: Borated water from refueling water storage tank is mixe 
'I'WO 
Two 

with NaOH and sprayed into atmosphere to lower temD a n d  prc5s I o l l o ~ r i n p  LOLA. 
independent systems have capacity to hold temp and press below design limits. 
pumps deliver 1750 gpm @ 220 psi (each) to dissipate 280 x l o 6  Btufh-r. 

Containment Cooling: Four fan-coil cooling units sized for emergency service 

Component cooling water system supplies water to the heat exchangers. 
can remove a total of 280 x lo6 Btufhr. 
spray. 

This is a backup system for containment 

Containment Isolation System: Isolation valves are installed on all penetrations 
inside and outside containment shell to provide double barriers against release of 
radioactivity. 
injection, closing all valves not required for operation of engineered safety 
features. All valves can be operated remotely by manual signal. 

Isolation (closing of valves) occurs in conjunction with safety 

Containment Air Filtration: All air is exhausted from containment by the purge 
exhaust system and then passed thru prefilters, HEPA filters, and activated char- 
coal filters before discharge from the vent stack. 
rate is 112 air change per hour. 

on one floor and electrical are on the floor above. 

In emergency, ventilation 

Penetration Room: Two floors just outside reactor bldg. Piping penetrations are 

Organic-Iodide Filter: Not mentioned. 

Hydrogen Recombiner: None -Accumulation of HZ will be controlled to hold 
max limit of 3% by using purge system. (Page 14.4.2-14) 

I D3. SAFETY INJECTION SYSTEMS 

Tanks: Four tanks discharge borated-water each into one of 4 safety 
injection nozzles when reactor pressure drops below 200 psig. Each tank dumps 
8200 gallons. Tanks are pressured with nitrogen\. When tanks dump, core is quickl 
flooded to limit cladding temp and limit zirconium-water reaction to less than 1Z. 
Three tanks will cover core in about 30 to 40 sec. Clad melting starts ' , , lQO :iec 
after LOCA if core is not cooled. 

Htgh-head Safety Injection: The safety-injection-actuation signals starts both 
high and low head pumps. Three high-head pumps (380 gpm @ 1750 psig) deliver 
borated water from refueling storage tank to each of 4 cold legs. This system 
operates to make up water lost by small break, or as first injection system to 
function after LOCA. 
long term cooling. 

These pumps also circulate water from containment sump for 

psig can IC. Low-head Safety Injection: Two pumps each delivering 4000 gpm XJU 
flood core to prevent clad melting or limit metal-water reaction. These pumps 
serve as back-up for containment spray pumps. 
refueling storage tank. 

Pump suction is tanked from 
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I E. OTHER SAFETY-RELATED FEATURES 
Reactor:San Onofre 2 and 3 

Reactor Vessel Failure: Not mentioned 
Missile & Reactor Forces - I 

~ Core Cooling Capability - 

Containment Floodability - I 
Reactor-Coolant Leak-Detection Systems: ~~~~l expected leakage from reactor 

coolant system is 0 . 3  to 0.5 gpm. Leakage is indicated by changes in temp, press, 
airborn activity in containment, by monitoring containment sump, and by monitoring 
component cooling water temp to and from containment atmosphere coolers. A l s o  
low-level -in pressurizer would indicate leakage. 

Failed-Fuel-Detection Systems: A shielded NaI scintillation detector will be 
installed in a sampling line of the letdown stream of coolant system. It will 
measure gross gamma or specific isotopes depending upon operation of the 2 
spectrometer ratemeters in the control room. Travel time of water from core 
to point of detection is estimated at 5 minutes. 

Emergency Power: Units 2 and 3 are each provided with two diesel generators, each 
capable of providing sufficient capacity to safely shut down the associated reactox 
unit during loss of the preferred source of power with or without a LOCA. A common 
spare diesel generator is provided to operate additional backup equipment over and 
above the minimum redundancy requirement. Engines xi11 be started with compressed 
air, capacity provided for five crankings of 15 sec each. On-site fuel storage 
will be provided for 7 days of operation at full load. Units are isolated from 
each other. 

Control of Axial Xenon Oscillations: 
Burnable Shims - Yes, chemical (Boron) 

Part-Length Control Rods - N~ reference found. 

In-Core Instrumentation - Fixed neutron-sensitive detector will be spaced in 
core for flux mapping and temp monitoring so core power evaluations can be made. 
The detectors will be inserted into center of fuel assemblies. 

Unborated Water Control: The shutdown group of control element assemblies must 
be in the fully with3rawn position before the operator may start diluting the con- 
centration of boric acid in the reactor coolant system. The operator may inject 
a predetermined amount of demineralized makeup water by operating the system in thc 
"dilute" mode. The concentration of boric acid in the reactor coolant is deter- 
mined by sample analysis and by the boronometer reading. 

Internally, the Shutdown Cooling Long-Term Cooling - Internal or External Systems: 
System will reduce reactor coolant temp from 300 F to refueling temp in 28 hr. 
The system uses two low-press safety-injection pumps circulating water thru two 
shutdown-cooling heat exchangers, and back into reactor coolant system. 

. 
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Reactor :  San Onofre 2 and 3 
F. MISCELLANEOUS 

I 
Windspeed, D i r e c t i o n  Recorders,  and Seismographs: Wind measuring system w a s  
i n s t a l l e d  on a 64-f t  h igh  p o l e  i n  1964 f o r  San Onofre ill. 
Seismographs - PSAR makes no r e f e r e n c e .  

P l a n t  Operat ing Mode: Load fo l lowing  - I n  response t o  load  changes automatic  con- 
t r o l  systems ma in ta in  p r e s s ,  temp, and l i q u i d  l e v e l  i n  r e a c t o r  w i t h i n  c o n t r o l  ban 

S i t e  Fea tu res :  S i t e  overlooks P a c i f i c  Ocean 62 m i  SE of Los Angeles and 5 1 m i  
NW of San Diego, e n t i r e l y  w i t h i n  boundaries  of US Marine Corp Camp Pendleton 
( l e a s e d  from US Govt u n t i l  2023). I n t e r s t a t e  5 and Sante  Fe RR pass  w i t h i n  1000 
f t  of s i te .  San Clemente is c l o s e s t  town ( ' ~ 4  mi) w i th  18,000 popu la t ion .  Troops 
w i l l  never  be  q u a r t e r e d  c l o s e r  t han  2 m i  of s i t e .  Land use  is mostly undeveloped 
P l a n t  w i l l  be  %20' above t h e  ocean wi th  a sea w a l l  up t o  28' € o r  p r o t e c t i o n  
a g a i n s t  t sunami . 

Turbine O r i e n t a t i o n :  Turbine c e n t e r l i n e  is  216 f t  from r e a c t o r  c e n t e r l i n e .  
Blades e j e c t e d  from t u r b i n e  could h i t  containment s t r u c t u r e .  

Emergency P lans :  The San Onofre Rad io log ica l  Emergency P lan  has  been developed t o  
sa fegua rd  s t a t i o n  pe r sonne l ,  t h e  p u b l i c ,  and equipment i n  even t  of a major r ad io -  
l o g i c a l  emergency. 
expanded t o  i n c l u d e  Un i t s  2 & 3 .  The p l a n  p rov ides  g u i d e l i n e s  f o r  prompt evalua-  
t i o n  of emergencies,  o r d e r l y  evacua t ion  of s t a t i o n  pe r sonne l  & v i s i t o r s ,  & p e r f o r  
mance of follow-ur, a c t i o n s  t o  sa fegua rd  pe r sonne l  and equipment. 
Environmental  Monitoring P lans :  

Rad io log ica l  and oceanographic  monitor ing s ta r ted  
i n  1964 i n  con junc t ion  w i t h  u n i t  81 and w i l l  con t inue  long a f t e r  u n i t  2 and 3 con 
s t r u c t i o n  t o  determine p r i o r  c o n d i t i o n s  and any changes due t o  p l a n t  o p e r a t i o n .  
Samples are c o l l e c t e d  t o  observe l e v e l s  of SR90, Krypton, Xenon, r a d i o a c t i v e  
p a r t i c u l a t e s ,  I o d i n e ,  and water. Marine p l a n t s  and a q u a t i c  organisms w i l l  b e  
monitored f o r  e f f e c t s  of condenser coo l ing  water d i scha rge .  Other  misc.  programs 
w i l l  be  conducted. 

P l a n  is  based upon Emergency P l a n  f o r  Unit  1, which has  been 

Radwaste Treatment:  Wastes w i l l  be  c o l l e c t e d ,  s t o r e d ,  p rocessed ,  d i l u t e d  f o r  
release o r  shipped o f f - s i t e .  
shipped o f f - s i t e  o r  r e l e a s e d  d i l u t e d  i n  the  condenser coo l ing  w a t e r .  Gases w i l l  
be  c o l l e c t e d  and compressed i n  tanks t o  a l low f o r  decay and /o r  r e l e a s e d  t h r u  
f i l t e r s  t o  v e n t  s t a c k .  S o l i d  wastes w i l l  be  c o l l e c t e d  and s t o r e d  i n  drums f o r  
shipment o f f s i t e .  
lOCFR2O. 

S tack  Height - ~ 1 8 0  f t  above grade e l e v a t i o n  which is  20 f t  

Waste Heat System: 
condenser.  Temp rise a c r o s s  condenser is 20 F. Water i n t a k e  is  %3200 f t  o f f shor  
and o u t f a l l  w i l l  be about  2600 f t  o f f s h o r e .  Expected max temp rise i n  ocean w a t t :  
is  10  F a t  s u r f a c e  j u s t  above o u t f a l l .  
temp rise. 

Liquid wastes a f t e r  p rocess ing  w i l l  be  e i t h e r  

A l l  waste releases w i l l  b e  w e l l  w i t h i n  l i m i t s  s p e c i f i e d  by 

C i r c u l a t i n g  water system pumps 800,000 gpm t h r u  t h e  main 

An area 2 m i l e s  wide w i l l  have about 4 F 
(These expected temp rise i n  ocean are f o r  a l l  3 p l a n t s  o p e r a t i n g . )  
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G. CIRCULATING WATER SYSTEM 
& SITE FEATURES 

REACTOR NANE S a n  O n o f r e  N u c l e a r  
G e n e r a t i n g  S t a t i o n ,  U n i t s  2 & 3 

CIRCULATING WATER SYSTEM TYPE OF SYSTEM Once t h r o u g h  

WATER TAKEN FROM P a c i f i c  Ocean FOR C o n d e n s e r  c o o l i n g  
SUMMER AVG 73  F AVG - F - - WATER BODY TEMPERATURES - WINTER AVG 56  F - 

RIVER FLOW N A  (cfs) avg. *QUANTITY OF MAKEUP WATER - (gpm) 
TEMPERATURE RISE 20 F - *TOTAL FLOW THROUGH CONDENSERS 800,000 ( gpm ) - *Per  Unit ( B t u / h r )  "HEAT REMOVAL CAPACITY OF CONDENSERS 

COOLING TOWERS None 

THERMAL 

OUTPUT, M W t  3390  

. 

50-361  

50-362 

TYPE OF NUCLEAR DOCKET NO. 

STEAM SYSTElJ PWR 

c 
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c FORKED RIVEK,  50-363 (PWR) Page 1 3 
P r o j e c t  Name:Forked River  Nuclear  Gen. S t a .  #l Reactor :  Forked River  #I 

A-E: Burns & Roe 
oca t ion :  Ocean Co., N . J . *  Vessel  Vendor: Combustion Engineering 
mer:  Je r sey  C e n t r a l  Power & Ligh t  CoDocket No.: 50-363 
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Exclusion Di s t ance ,  M i .  0 . 3 8  r a d i u s  

Low Popu la t ion  Zone D i s t . ,  M i .  2 

Design Winds i n  mph: * 
A t  0 - 50 f t  e l e v  100 

Ext rapo la t ed  

I 50 - 150 f t  Metropol is  D i s t ance  Popu la t ion  I A t l a n t i c  C i t y  34 63,000 
Design Basis Earthquake 

Operat ing Basis Earthquake 
Accel . ,  G 

Earthquake Vertical Shock, 
% of H o r i z o n t a l  65 t o  70 

Accel . ,  g 0.22 

0 .11  

13C* 

150 - 400 f t  150* 

360 mph Tornado 

AP = 3 p s i l  3 s e c  

D. ENGINEERED SAFETY FEATURES 

D 1 .  CONTAINMENT 

51.5 Ca lcu la t ed  Max 
I n t e r n a l  P r e s s ,  p s i g  

60 Design P r e s s ,  

M a x  Leak Rate a t  
Ps ig  

Design P r e s s ,  %/day 0 . 2  

O f  Construction: Reinforced c o n c r e t e  wi th  c y l i n d r i c a l  w a l l s  (130 f t  d i a  x 
157 f t  h i g h ) ,  w i th  domed roof wi th  20-f t - thk f l a t  s l a b .  Walls and roof w i l l  be  
p r e s t r e s s e d  wi th  a pos t - t ens ion ing  system. I n s i d e  s u r f a c e  w i l l  have 318-in-thk 
steel  l i n e r .  Walls w i l l  be  4 f t  t hk  w i t h  3-ft-thk r o o f .  

Design Basis: Designed t o  wi ths t and  a l l  c r e d i b l e  c o n d i t i o n s  and s t i l l  ma in ta in  
l e a k t i g h t n e s s  i n t e g r i t y .  Loadings cons ide red  - s e i s m i c ,  wind, t o rnado ,  e x t e r n a l  
and i n t e r n a l  missiles, u p l i f t  and buoyant f o r c e s ,  and loads  imposed by LOCA. 
Designed f o r  an e x t e r n a l  p r e s s u r e  of 2.5 p s i  g r e a t e r  t han  i n t e r n a l .  

Vacuum R e l i e f  C a p a b i l i t y :  
d i f f e r e n t i a l  p rov ides  s u f f i c i e n t  p r o t e c t i o n .  

Vacuum b r e a k e r s  w i l l  no t  be  used. The 2.5-psi  

Pos t -Cons t ruc t ion  Tes t ing :  
tes t  a t  69 p s i .  Leakage-test  p r e s s u r e s  w i l l  be 60, 30, and 15  j u s t  a f t e r  con- 
s t r u c t i o n  and p e r i o d i c a l l y  t h e r e a f t e r .  Other p r e s s u r e  proof tests w i l l  no t  be  
run  u n l e s s  expe r i ence  a t  Three M i l e  I s l a n d  i n d i c a t e s  t h e  need. 
Penetrations: 
p r e s s u r e s  above containment p r e s s u r e .  
provided f o r  t h i s  f u n c t i o n .  A l l  u n i t s  are t e s t a b l e .  

Leakage ra te  test w i l l  be  run as w e l l  as a p r e s s u r e  

A l l  p e n e t r a t i o n s  are doub le -ba r r i e r  w i th  c a p t i v e  a i r  spaces  wi th  
A P e n e t r a t i o n  P r e s s u r i z a t i o n  System i s  

Provided a t  a l l  b a s e - l i n e r  seam welds and a t  o t h e r  welds t h a t  w i l l  
b e  i n a c c e s s i b l e .  Also provided around p ip ing -pene t r a t ion  welds .  I 
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Reactor:  Forked River  b l  
D2. CONTAINMENT SAFETY FEATURES 

c 

Containment Spray System: Borated water from r e f u e l i n g  wa te r - s to rage  t ank  i s  spraye I i n t o  atmosDhere t o  lower t e m p  & press & remove i o d i n e  fo l lowing  LOCA. Two indepen- 
dent  systems have c a p a c i t y  t o  ho ld  temp & p r e s s  below d e s i g n  l i m i t s .  
d e l i v e r  1750 gpm @ 200 p s i  (each) t o  d i s s i p a t e  240 x l o 6  B tu /h r .  
pumped from containment sump and cooled w i t h  shutdown h e a t  exchangers.  
i n  containment a long  wi th  S a f e t y  I n j e c t i o n  Ac tua t ion  s i g n a l  s tar ts  t h e  s p r a y  systelr  

Containment Cooling: Four f a n - c o i l  coo l ing  u n i t s  are a v a i l a b l e .  Three w i l l  r un  dur- 
i n g  normal o v e r a t i o n  t o  hold temp below 110’F. 
Three b o o s t e r  f a n s  are i n s t a l l e d  i n  duct-work t o  improve a i r  d i s t r i b u t i o n .  During 
normal o p e r a t i o n ,  c o i l  coo l ing  water i s  cooled by o u t s i d e  evapora t ive  c o o l e r s .  
ter an a c c i d e n t ,  coo l ing  water w i l l  come from component coo l ing  water system. 

Containment I s o l a t i o n  System: I s o l a t i o n  va lves  are i n s t a l l e d  on a l l  p e n e t r a t i o n s ,  
i n s i d e  & o u t s i d e  containment s h e l l  t o  p rov ide  double b a r r i e r s  a g a i n s t  release of 
r a d i o a c t i v i t y .  I s o l a t i o n  ( c l o s i n g  of va lves )  occur s  i n  con junc t ion  w i t h  safety,  
i n j e c t i o n ,  c l o s i n p  a l l  v a l v e s  no t  r e q u i r e d  f o r  o u e r a t i o n  of engineered s a f e t v  
f e a t u r e s .  Valves i n  eng inee red - sa fe ty - f ea tu re  l i n e s  can be  c l o s e d  manually.  

Two pumps 
Water can b e  

High p r e s s  

A l l  4 u n i t s  w i l l  run a f t e r  LOCA. 

Af- 
Sys- 

+ P I  rl i n t n  PmPrcrPnP P hv -Pnt ” 

Containment A i r  F i l t r a t i o n :  A l l  releases pass  t h r u  bo th  a b s o l u t e  and c h a r c o a l  
~ 

f i l t e r s  b e f o r e  release up t h e  s t a c k .  

P e n e t r a t i o n  Room: Apparently t h e  p e n e t r a t i o n  p r e s s u r i z a t i o n  system e l i m i n a t e s  
need f o r  p e n e t r a t i o n  rooms. 

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

Hydrogen Recombiner:After LOCA f o r  a 2% zirconium-water r e a c t i o n ,  3X Hp concen- 
t r a t i o n  w i l l  occur  a f t e r  20 days.  
c o n c e n t r a t i o n  below 3%. A recombiner w a s  n o t  mentioned. 

D3 .  SAFETY I N J E C T I O N  SYSTEMS 

Con t ro l l ed  purging w i l l  be  used t o  ma in ta in  

Accumulator Tanks: Four t anks  d i scha rge  borated-water each i n t o  one of 4 s a f e t y  
i n j e c t i o n  nozz le s  when r e a c t o r  p r e s s u r e  drops below 200 p s i g .  
7500 g a l .  Tanks are p r e s s u r i z e d  wi th  n i t r o g e n  cover  gas .  When t anks  dump, co re  
is q u i c k l y  f looded t o  l i m i t  c l add ing  temp and zirconium-water r e a c t i o n .  
tanks have  f u l l  c a p a c i t y  t o  ach ieve  des ign  requirements .  

Each t ank  dumps 

Three 

High-head S a f e t y  I n j e c t i o n :  S a f e t y  I n j e c t i o n  Ac tua t ion  s i g n a l  starts bo th  high- 
and low-head pumps. Two high-head pumps (380 gpm @ 1750 p s i g )  d e l i v e r  b o r a t e d  
water from r e f u e l i n g  stor::e t ank  t o  each of 4 co ld  l e g s .  
adequate  t o  l i m i t  metal-water r e a c t i o n  t o  less t h a n  1% f o r  a l l  b reak  s i z e s  w i t h  
one high-head and one low-head pump running.  The high-head pumps can c i r c u l a t e  
water from t h e  sump. One a d d i t i o n a l  high-head pump is  a v a i l a b l e  as a n  e x t r a  
backup pump. 

Design c a p a c i t y  is 

Low-head S a f e t y  I n j e c t i o n :  Two pumps each d e l i v e r i n g  4000 gpm @ 500 p s i g  can 
f lood  t h e  c o r e  t o  p reven t  c l a d  me l t ing  o r  l i m i t  metal-water r e a c t i o n .  
s e r v e  as back-up f o r  containment sp ray  pumps. 
i n g  s t o r a g e  t ank .  

These pumps 
Pump s u c t i o n  is  t aken  from r e f u e l -  
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Reactor:  Forked River /I1 I E. OTHER SAFETY-RELATED FEATURES 

Reactor  Vessel F a i l u r e :  N~ r e f e r e n c e  found. 
Missile & Reactor  Forces - I 
Core Cooling C a p a b i l i t y  - 
Containment F l o o d a b i l i t y  - 

Reactoi-Coolant Leak-Detection Systems: Leakage w i t h i n  containment i n d i c a t e d  by: 
i nc reased  p r e s s u r e  and temp, monitor ing containment sump l e v e l s ,  i n c r e a s e  i n  air-  
borne a c t i v i t y  as measured by a i r  r a d i a t i o n  monitor ,  monitor ing coo l ing -wa te r  
temp t o  and from f a n  c o o l e r s ,  and by t h e  p r e s s u r i z e r  w a t e r  l e v e l .  

Fai led-Fuel-Detect ion Systems: Liquid monitors  are l o c a t e d  i n  7 v a r i o u s  l i n e s  t o  
d e t e c t  f i s s ion -p roduc t  a c t i v i t y  i n  t h e  primary coo l ing  system. Loca t ions  a r e  i n  
a u x i l i a r y  l i n e s  as l i s t e d  i n  Table  11-8. 

Emergency Power: Two d i e s e l - g e n e r a t o r  sets w i l l  s tar t ,  accelerate t o  r a t e d  s p e e d ,  
and accep t  load i n  10 sec. Units  a r e  s t a r t e d  when engineered s a f e t y  f e a t u r e s  a r e  
a c t u a t e d .  o r  on l o s s  of o f f - s i t e  power. Loss of v o l t a g e  on t h e  4160-v engineered-  
s a f e t y - f e a t u r e  bus w i l l  a l s o  s t a r t  t h e  d i e s e l s .  Fue l  i s  a v a i l a b l e  a t  t h e  d i e s e l  
f o r  1 h r  of f u l l - l o a d  o p e r a t i o n ,  o r  i n  t h e  s e p a r a t e  main f u e l  t ank  f o r  7 days '  
o p e r a t i o n  of one d i e s e l  a t  f u l l  l o a d .  

Burnable Shims - Boric  a c i d  d i s s o l v e d  i n t o  r e a c t o r  c o o l a n t .  

Part-Length Control  Rods - None mentioned. I 
In-Core Ins t rumen ta t ion  - There w i l l  b e  40 f i x e d  n e u t r o n - s e n s i t i v e  a s sembl i e s ,  

spaced r a d i a l l y  & a x i a l l y  f o r  f l u x  mapping of t h e  co re .  Temp w i l l  be  measured a l s  
Ins t rumen t s  w i l l  n o t  be  used f o r  c o n t r o l .  

Boron d i l u t i o n  i s  done manually under s tr ict  p rocedura l  
c o n t r o l s .  I f  unborated w a t e r  i s  added t o  t h e  r e a c t o r  coo l ing  system, a correspond 
i n g  amount of c o o l a n t  must be  removed ( f e e d  and b l e e d ) .  
p l a c e ,  bo th  a boron charging pump and a primary makeup water pump must b e  running.  
I n  a d d i t i o n  t o  au tomat i c  c o n t r o l s ,  s e v e r a l  control-room alarms make t h e  p r o b a b i l i t  
of erroneous d i l u t i o n  ve ry  low.  

Unborated Water Control :  

For d i l u t i o n  t o  t a k e  

Long-Term Cooling - I n t e r n a l  o r  E x t e r n a l  Systems: Long-term coo l ing  is p o s s i b l e  
by us ing  t h e  shutdown coo l ing  system, which is  designed t o  reduce r e a c t o r  temp 
from 300 F to -135  F i n  27 112 h r .  Th i s  system c i r c u l a t e s  r e a c t o r  c o o l a n t  t h r u  two 
h e a t  exchangers ,  which are cooled by component coo l ing  water system. Two low- 
p r e s s u r e  s a f e t y  i n j e c t i o n  pumps c i r c u l a t e  t h e  r e a c t o r  c o o l a n t .  Containment-coolin 
f a n - c o i l  u n i t s  can a l s o  b e  used f o r  inner-atmosphere temp c o n t r o l .  These u n i t s  
are d e s c r i b e d  under Containment Cooling. 

. 
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Radwaste Treatment:  Wastes w i l l  be  c o l l e c t e d ,  s t o r e d ,  p rocessed ,  d i l u t e d  f o r  
release, o r  shipped o f f - s i t e .  Liquid wastes a f t e r  p rocess ing  w i l l  be  e i t h e r  
shipped o f f - s i t e  o r  r e l e a s e d  d i l u t e d  i n  t h e  condenser coo l ing  water. Gases w i l l  
be  c o l l e c t e d  and compressed i n  t anks  t o  allow f o r  decay a n d f o r  r e l e a s e d  t h r u  
f i l t e r s  t o  v e n t  s t a c k .  S o l i d  w a s t e s  w i l l  be  c o l l e c t e d  and s t o r e d  i n  drums f o r  
shipment o f f - s i t e .  A l l  waste releases w i l l  be  w e l l  w i t h i n  l i m i t s  s p e c i f i e d  by 
10CFR20. 

S tack  Height - -140 f t  above g rade  e l e v .  

Waste Heat System: Condenser coo l ing  water is  t aken  from Barnegat Bay and from 
Oyster  Creek P l a n t  condenser coo l ing  e f f l u e n t .  A f t e r  pas s ing  t h r u  t h e  condenser ,  
t h e  water is  pumped i n t o  an open r e c e i v i n g  t ank  from which i t  flows by g r a v i t y  
t h r u  a 16 - f t -d i a  p i p e  f o r  %T miles, d i scha rg ing  2000 f t  out i n t o  t h e  ocean where t h e  
wa te r  depth i s  Q30 ft.  Thermal d i scha rge  t o  coo l ing  water w i l l  be  12.8 X lo6 Btu /h r  
f o r  bo th  Oyster Creek and Forked River  #l. 
say  d i s c h a r g e  a t  o u t f a l l  w i l l  cause an area of t h e  ocean 112 t o  2 s q  m i l e s  t o  have  
an average temp rise of 1 . 4  F du r ing  t h e  summer. 
q u a n t i t y  of f low,  temp rise i n  condenser,  condenser heat-removal c a p a c i t y ,  and 

' a s p e c t s  of d e s i g n  of t h e  open r e c e i v i n g  t ank  and gravi ty-f low c o n s i d e r a t i o m .  

Fel lows,  Read, & Weber, c o n s u l t a n t s ,  

In fo rma t ion  i s  l a c k i n g  on t h e  

L 

F. MISCELLANEOUS 
Reactor :  Forked River /I1 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: Wind speed and temp have 
ieen con t inuous ly  recorded a t  75- and 400-ft  l e v e l s  above grade s i n c e  1966. 

S i t e  Fea tu res :  Located on t h e  A t l a n t i c  C o a s t a l  p l a i n  between two s m a l l  streams, 
Oyster  Creek and Forked R ive r ,  3 m i  i n l a n d  from s h o r e  of Barnegat Bay. 
c o n s i s t s  of 1425 acres w i t h  p l a n t s  l o c a t e d  between Garden S ta t e  Parkway and S t a t e  
Hwy 9 .  Nearest town i s  Forked River (%2 mi ) ,  and n e a r e s t  area of s i z a b l e  popula- 
t i o n  is  Dover Twp wi th  30,340. 
w i t h  5700 dur ing  t h e  summer, most ly  a long t h e  sho re .  Wi th in  40 m i  r a d i u s ,  70% of 
l and  is  f o r e s t e d ,  v a c a n t ,  o r  farm l and .  S i t e  g rade  w i l l  b e  30 f t ,  w e l l  above max 
h u r r i c a n e  w a t e r  l e v e l  of 21.5 ( c a l c u l a t e d ) .  Many s e v e r e  s torms have  h i t  t h e  n e a r  
area, w i t h  n e a r l y  40 h u r r i c a n e s  o r  tornados s t r i k i n g  i n  35 y e a r s .  
wind d i r e c t i o n  is  NE, blowing o f f  t h e  ocean. 

S i t e  

Wi th in  2 m i  of p l a n t ,  p o p u l a t i o n  i s  1000 i n  w i n t e r  

Predominant 

Turbine Orientation: About 230 f t between c e n t e r l i n e s  of t u r b i n e  and containment.  
O r i e n t a t i o n  is such t h a t  b l ades  could be  thrown o f f  t u r b i n e  and s t r i k e  containment.  

Emergency P lans :  W i l l  cover  f i r e ,  medical ,  i n j u r y ,  o r  i l l n e s s ,  r a d i a t i o n ,  and 
contaminat ion a c c i d e n t s .  
River .  Outside agenc ie s  such as S t a t e  P o l i c e ,  F i r e  Depts . ,  AEC, and N . J .  Dept. of 
Heal th  w i l l  be  c a l l e d  as needed. 
c a s u a l t i e s .  

Oyster Creek /I1 p l a n s  w i l l  b e  modif ied t o  cover Forked 

Toms River  H o s p i t a l  can hand le  contaminated 
W r i t t e n  procedures  w i l l  be  p repa red ,  and p r a c t i c e  d r i l l s  w i l l  be  h e l d .  

Environmental  Monitoring P lans :  A r a d i o l o g i c a l  survey of t h e  environment w a s  
s t a r t e d  f o r  Oyster  c r eek  i n  1966. This  program w i l l  be  reexamined t o  l e a r n  pathway 
by which r a d i o a c t i v e  materials may cause  exposure t o  people  l i v i n g  i n  t h e  area. A 
s tudy  of thermal  d i s c h a r g e  concludes t h a t  t h e r e  w i l l  b e  no p o s s i b l e  i n f l u e n c e  on 
s h e l l  f i s h  and f i n  f i s h .  The depth of clam beds i n  t h e  area are w i l l  below t h e  
e f f e c t  of d i scha rge .  Also,  f i n  f i s h  w i l l  change t h e i r  mig ra to ry  pa ths  around t h e  
d i scha rge  j e t .  Boat ing,  swimming, and f i s h i n g  w i l l  n o t  b e  a f f e c t e d .  Table  2-11 
shows t h e  moni tor ing  program t o  b e  followed f o r  r a d i o a c t i v i t y  sampling. Items t o  
be  monitored - a i r .  water. r a i n .  w e l l s ,  milk.  croDs. s h e l l f i s h .  and sediment .  
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G. C I R C ~ A T I N G  WATER SYSTEM 
& SITE FEATURES 

Paee 6 

REACTOR NAME F o r k e d  R i v e r  N u c l e a r  

S t a t i o n  #1 

THERMAL 

OUTPUT, M W t  3390 

1 SIZE OF SITE 1 4 2 5  ACRES 

TYPE OF NUCLEAR DOCKET NO. 50-36: 

STEAM SYSTEM PWR 

SITE GRADE ELEVATION 30’  (MSL: 

TOPOGRAPHY OF SITE F l a t  

OF SURROUNDING AREA ( 5  M I  RAD) F l a t  
5725 summer 21953  smmer 

TOTAL PERMANENT POPULATION I N  2 M I  RAD 1015 ( 1 9 6 8 )  I N  5 MI RAD 5 8 8 1  ( 1 9 6 8 )  

NEAREST CITY OF 50,000 POPULATION A t l a n t i c  C i t y .  N e w  Jersey 

DISTANCE FROM SITE 34 MILES POPULATION 60.000 ( 1 9 6 0 )  

LAND USE I N  5 MILE RADIUS Wooded, Undeve loped  I 
CIRCULATING WATER SYSTEM TYPE OF SYSTEM Once t h r o u p h  

WATER TAKEN FROM B a r n e g a t  Bav FOR C o n d e w r  c o o k  
SUMMER AVG - F AVG - F - WATER BODY TEMPERATURES - WINTER AVG - F - 

RIVER FLOW N A  (cfs) avg. “QUANTITY OF MAKEUP WATER - (gpm) 

TEMPERATURE RISE - F - *TOTAL FLOW THROUGH CONDENSERS - ( gPm 
“HEAT REMOVAL CAPACITY OF CONDENSERS - ( B t u / h r )  * P e r  Unit 

COOLING TOWERS None 

. 

-- - _  
NUCIEAR SAFETY INFORHATION CENTER 
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r o t a 1  Heat Output f o r  
Safe ty  Design, M W t  
S t e a m  Flow Rate, 

BAILLY, 50-367 (BWR) Page 1 

2028 

7.925 x l o 6  

' r o j e c t  N a m e :  B a i l l y  Genera t ing  S t a .  Nuclear  1 Reactor :  B a i l l y  

>oca t ion:  P o r t e r  Co., I n d i a n a  Vessel Vendor:Not s p e c i f i e d  
)wner: Northern I n d i a n a  P u b l i c  S e r v i c e  Co.Docket N ~ . :  50-367 
JSS Vend0r:General Electric co. Containment Cons t ruc tor :  Not s p e c i f i e d  

A-E: Sargent  & Lundy 

Hot, No Voids 
Moderator Void Coef 
Hot, No Voids,  Ak/k/% 
Moderator Void Coef 
Opera t ing  
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 ,  
Hot, N o  Voids 
Doppler C o e f f i c i e n t ,  
Operat ing 
I n i t i a l  Enrichment,  
% 
Average Discharge Ex- 
Dosure. MWD/Ton 

A .  THERMAL-HYDRAULIC 

rhermal Output ,  

Z l e c t r i c a l  Output ,  
We 6 85 

I f  

I 1  

1 1  

II 

I 1  

1 

19,000 

l b l h r  
r o t a 1  Core Flow 
Rate. l b l h r  

- 
61.5 x l o 6  

I .  

Coolant P r e s s u r e ,  

Heat T r a n s f e r  

!lax Power p e r  Fuel  
Rod Uni t  Lgth,  kw/f t  
Maximum Heat F lux ,  
Btulhr-f  t2  
Average Heat Flux,  
B t u / h r - f t 2  

Ps ig  

Area, f t 2  

_ _ _ _ _ ~  

Maximum Fuel  Tempera- I 4380 
t u r e .  OF 

1020 

38,413 

18.5 

428 , 240 

164,707 

- 

558 

> 1 .9  

2.6 

51 

Average Fuel  Rod 
S u r f a c e  Temp OF 
MCHFR - 
T o t a l  Peaking 
Fac tor  
Avg Power Dens i ty ,  
KwIR 

Wi th in  Assembly, % 

k e f f '  A l l  Rods I n  

~~ 

B.  NUCLEAR 
H 2 O I U 0 2  Volume 
R a t i o  
Moderator Temp Coef 

* Later 

I 1  

--- 

Cold, AkIkl'F I 
Moderator Temp Coef I 1  

Core Average Void I --- 

k e f f ,  Max Rod Out 1 0.99 
I 

Contro l  Rod Worth, --- 
C u r t a i n  Worth, norma 

Burnable Poisons.  F l a t .  Boron -- 
TvDe and Form I SST i19h) 
Number of Cont ro l  I -Inn 

IU7 Rods 
Number of  Part-Length 
Rods (PLR) None 

* 
PSAR s a y s  i n f o  

l a te r  (Table  1 

w i l l  be  suppl ied  

6-1). 

Compiled by: Fred Heddleson 
Date: November 1970 

TX-4377 
(8-70) 
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Exclusion Dis tance ,  M i .  0 .13 
Low Popula t ion  Zone D i s t . ,  M i .  1 .5  

Metropol i s  Dis tance  Popula t ion  
Gary, Ind .  10 182,000 ( ‘ 6 0 :  
Design Basis Earthquake 
Accel . ,  g 0.15 

Operat ing Basis Earthquake 
Accel . ,  g o .oa 
Earthquake V e r t i c a l  Shock, 
% of  H o r i z o n t a l  67 

Design Winds i n  U s f  

A t  0 - 50 f t  40 ASCE Paper 
50 - 100 f t  50 3269 
50 - 150 f t  64 

150 - 400 f t  73 

Tornado - 300 mph t a n g . ,  60 mph t r a n s .  

AP = 3 p s i /  3 s e c  

Is i n t e n t  of 70 des ign  c r i t e r i a  
S a t i s f i e d ?  Yes, see S e c t .  F .1 .  

R e c i r c u l a t i o n  Pumping System ti MCHFR: 
b o i l i n g  i n  c o r e ,  which i n  t u r n  a f f e c t s  h e a t  f l u x .  Flows w i l l  b e  main ta ined  t o  
prevent  MCHFR from reaching  fuel-damage l i m i t s .  

Rate of  r e c i r c u l a t i o n  flow a f f e c t s  t y p e  of 

45 

45 

36 

Drywell  Design 
P r e s s ,  p s i g  
Supprn Chamb Design 
P r e s s ,  p s i g  
Calc  Max I n t e r n a l  
Press, p s i g  

P r i m  C t m t  Leak o .5  
Rate ,  %/day 
Second C t m t  
P r e s s ,  p s i g  
Second C t m t  Le.ak 
Rate ,  %/day 

Vacuum R e l i e f  C a p a b i l i t y :  Vacuum b r e a k e r s  w i l l  e q u a l i z e  s t a t i c  p r e s s u r e  between 
s u p p r e s s i o n  p o o l  and drywel l ,  b u t  no vacuum r e l i e f  w i l l  b e  provided between p r i -  
mary containment and t h e  r e a c t o r - b u i l d i n g  atmosphere.  Concrete  containment  

and s u p p r e s s i o n  chamber w i l l  be  pneumat ica l ly  t e s t e d  a t  1 .15 t h e  d e s i g n  p r e s s u r e  
of 45 p s i g .  

P e n e t r a t i o n s :  A l l  p e n e t r a t i o n s  a r e  double  sealed. E l e c t r i c a l  ana nor: p r o c e s s  
types  can be  i n d i v i d u a l l y  t e s t e d .  
and a t  o t h e r  c r i t i c a l  l o c a t i o n s .  

Weld channels  are i n s t a l l e d  around p e n e t r a t i o n s  

, 

s t r u c t u r e  w i l l  w i t h s t a n d  5 p s i g  e x t e r n a l  p r e s s u r e .  
Post-Construct ion T e s t i n g :  Leakage-rate  tests w i l l  run  a t  s e v e r a l  pressnreS. 
P e r i o d i c  l e a k a g e - r a t e  tes ts  w i l l  be run  dur ing  t h e  l i f e  of t h e  r e a c t o r .  Drywell  
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Reactor:  B a i l l y  
D2. EMERGENCY CORE COOLING SYSTEMS 

Core Spray Cooling System: 
d r iven  pump p rov ides  w a t e r  t o  two s e m i c i r c u l a r  s p a r g e r s  i n s i d e  t h e  r e a c t o r  v e s s e l .  

(HPCS) One p ip ing  system wi th  one e l ec t r i c -moto r -  

Capacity is i 1 4 5  gpm @ 1130 p s i d  f o r  small b reaks  and supplying up t o  3620 gpm @ 
200 p s i d  as s i z e  of leakage i s  g r e a t e r .  
suppres s ion  pool .  
t o  l i m i t  f u e l  temperature  t o  2700 F. 

l e v e l ,  t h i s  system acts'to reduce p r e s s u r e  so  flow from LPCI o r  LPCS can e n t e r  
r e a c t o r  t o  coo l  co re  and l i m i t  c l ad  temp. Five of t h e  r e l i e f  va lves  open t o  re- 
duce p r e s s u r e  when s m a l l  b r eaks  occur .  

Residual-Heat-Removal System (RHRS): 
4457 gpm @ 20 p s i d ,  2 h e a t  exchangers ,  and se rv ice -wa te r  pumps arranged i n t o  3 
loops .  There are 5 modes of o p e r a t i o n :  (1) Shutdown coo l ing  & Reactor-vessel  
head s p r a y  - can complete cooldown t o  125 F i n  20 h r  & main ta in .  
pool  coo l ing  - keeps poo l  temp below 170 F. 
s u p p l i e s  water t o  f l o o d  c o r e  when r e a c t o r  p r e s s u r e  drops t o  %20 p s i d ;  water from 
suppres s ion  poo l .  ( 4 )  Containment sp ray  - s p r a y s  water i n t o  drywell  t o  condense 
steam. 

Water comes from condensate  s t o r a g e  o r  
System starts on low-water-level s i g n a l  o r  high-drywell  p r e s s .  

See low-pressure core-cool ing below. 
Auto-Depressurization s stem: I n  case  RCICS & F 

Valves s t a y  open u n t i l  reset by o p e r a t o r .  

System c o n s i s t s  of 3 ( 1 / 3  cap.)  pumps rated 

( 2 )  Suppression- 
(3)  Low-pressure coo lan t  i n j e c t i o n  - 

( 5 )  Reactor  c o r e  i s o l a t i o n  coo l ing  - see system d e s c r i p t i o n  on page 4 .  

High-pressure  Coo lan t - In j ec t ion  System: HPCS accomplishes t h i s  f u n c t i o n .  A 1 ow- 
p r e s s u r e  co re  s p r a y  (LPCS) does same job  as HPCS except  t h a t  i t  s ta r t s  a t  119 
p s i d ,  d i spens ing  3620 gpm @ 119 p s i d  t h r u  one system wi th  one pump. 
same s i g n a l s  as HPCS. 

S t a r t s  on 

Low-Pressure Coo lan t - In j ec t ion  System: 
clad-temp rise a f t e r  a l a r g e  p i p e  break.  
t o  l i m i t  f u e l  temp t o  less than 2700 F. 
4457 gpm @ 20 p s i d  each (water  taken from t h e  suppres s ion  p o o l ) .  

Automatical ly  r e f  loods co re  t o  l i m i t  

Three 113-capacity pumps can supply 
Core can be completely f looded i n  t i m e  

E. OTHER SAFETY-RELATED FEATURES 

Standby Coolant System: N o  r e f e r e n c e  found i n  p r i n t e d  t e x t  o r  i n  cross-connect i -  
ons noted on p i p i n g  diagrams. Fuel-pool coo l ing  system i s  only supply o t h e r  t han  _ _  . 
condensate  s t o r a g e  and suppres s ion  pool .  

Main-Steam-Line Flow R e s t r i c t o r s :  Ventur i - type flow r e s t r i c t o r s  i n  each main 
steam l i n e  between reactor and 1st i s o l a t i o n  va lve .  L i m i t s  coo lan t  l o s s  i f  l i n e  
breaks o u t s i d e  of primary containment.  Also p reven t s  uncovering c o r e  b e f o r e  
i s o l a t i o n  v a l v e  c l o s e s .  
Control-Rod Ve loc i ty  L i m i t e r s :  
l a rge -c l ea rance  p i s t o n  & b a f f l e  i n s i d e  t h e  control-rod-guide tube  over  t h e  l e n g t h  
of  t h e  con t ro l - rod  s t r o k e  l i m i t s  drop-out v e l o c i t y  t o  <5 f t l s e c .  Ve loc i ty  of rod 
i n s e r t i o n  is not  a f f e c t e d .  Th i s  f e a t u r e  p r o t e c t s  a g a i n s t  a high r e a c t i v i t y  rate 
of change i n  t h e  event  of  a control-rod-drop a c c i d e n t .  
Control-Rod-Drive-Housing Supports:  S t r u c t u r a l - s t e e l  s a f e t y  g r i d  under con t ro l -  
rTd-drive housing designed t o  l i m i t  t r a v e l  o r  s t o p  descen t  of housing i n  case i t  
b reaks  l o o s e  from r e a c t o r .  During o p e r a t i o n ,  housing could f a l l  only about  114" 
p l u s  t h e  compression l e n g t h  of t h e  g r i d  s p r i n g s  ( ~ 2 " ) .  
Standby Liquid-Cont ro l  System: 

when c o n t r o l  rods  cannot  s h u t  down r e a c t o r .  
b o r a t e  s o l u t i o n  is pumped i n t o  t h e  r e a c t o r .  
i n j e c t i o n .  

Steam flow l i m i t e d  t o  200% of r a t e d  flow. 
Two n e a r l y  mated c o n i c a l  e lements  t h a t  a c t  as a 

A redundant system € o r  r e a c t i v i t y  c o n t r o l  used 
By manual i n i t i a t i o n ,  sodium penta- 
About 1 t o  2 h r  r equ i r ed  f o r  complete 

System can be  used t o  ma in ta in  shutdown i f  r equ i r ed .  
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PaRe 4 .  BWR 
Reactor :  B a i l l y  

E .  OTHER SAFETY-RELATED FEATURES ( c o n t ' d )  

Containment Atmospheric Con t ro l  System: A purging system is  a v a i l a b l e  t o  reduce 
r e s i d u a l  contaminat ion b e f o r e  personnel  access .  I t  can make 3 a i r  changes p e r  h r .  
Grywell and suppres s ion  chamber can bo th  be purged, bu t  only one a t  a t ime.  

Reactor  Core I s o l a t i o n  Cooling System (RCICS): 
on s i g n a l  of r e a c t o r - v e s s e l  low-water l e v e l  t o  prevent  need f o r  o p e r a t i n g  core-  
s tandby coo l ing  system, o r  i n  case feedwater  system becomes i n o p e r a t i v e .  Removes 
decay h e a t ,  p rov ides  makeup water i n t o  feedwater  l i n e s ,  and does t h e  same i f  
i s o l a t i o n  v a l v e s  have c l o s e d ,  i s o l a t i n g  t h e  r e a c t o r  form main condenser h e a t  s i n k .  
One s team-turbine-dr iven pump d e l i v e r s  400 gpm t o  t h e  system from t h e  condensate  
s t o r a g e  t a n k ,  w i th  suppres s ion  pool  as backup supply.  

S t a r t s  manually o r  a u t o m a t i c a l l y  

Reactor  Vessel F a i l u r e :  N o  r e f e r e n c e  t o  such.  
Missile & Reactor  Forces - 

Core Cooling C a p a b i l i t y  - 

Containment F l o o d a b i l i t y  - Objec t ive  s t a t e d  under 5.2.2 is  adequate  des ign  
" t o  permit  f i l l i n g  primary containment wi th  water t o  a l e v e l  above t h e  r e a c t o r  
co re .  ' I  

Reactor-Coolant Leak-Detection Systems: U n i d e n t i f i e d  leakage has  a ra te  of 1 5  gpm 
set as t h e  max accep tab le  rate. The t o t a l  of i d e n t i f i e d  and u n i d e n t i f i e d  leakage 
must be under 50 gpm so  as not  t o  exceed t h e  c a p a c i t y  of one sump pump. 
sumps have two 50 gpm pumps. Leakage can be d e t e c t e d  by abnormal cnanges i n  dry- 
w e l l  p r e s s u r e  and/or  temperature ,  f l o o r  d r a i n ,  and sump-pump o p e r a t i o n ,  and g r o s s  
b e t a  a c t i v i t y  i n  d rywe l l  and suppres s ion  chamber. 

D r y w e l l  

Fai led-Fuel  De tec t ion  Systems: 
monitors  l o c a t e d  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  t h e  primary con- 
tainment.  The monitors  are designed t o  d e t e c t  a g r o s s  r e l e a s e  of f i s s i o n  products  
from t h e  f u e l .  Upon d e t e c t i o n  of high r a d i a t i o n ,  t h e  t r i p  s i g n a l s  gene ra t ed  by 
t h e  monitors  are used t o  i n i t i a t e  a r e a c t o r  scram and i s o l a t i o n  of r a d i o a c t i v e  
material r e l e a s e d  from t h e  f u e l ,  by c l o s u r e  of t h e  main steam l i n e  i s o l a t i o n  
v a l v e s .  

This system c o n s i s t s  of fou r  gamma r a d i a t i o n  

Emergency Power: The s tandby a c  power supply w i l l  c o n s i s t  o f  3 d i e s e l - g e n e r a t o r  
sets having ample c a p a c i t y  t o  supply a l l  power r e q u i r e d  f o r  shutdown of t h e  u n i t  
i f  a l l  o f f . - s i t e  power i s  l o s t .  I f  one d i e s e l - g e n e r a t o r  is  l o s t ,  t h e  o t h e r  two car  
do t h e  j o b .  S t a r t i n g  of engines  i s  au tomat i c  and g e n e r a t o r s  can accep t  l oad  i n  1 C  
sec. Fue l  w i l l  be  s u p p l i e d  from one tank w i t h  c a p a c i t y  f o r  7 days of f u l l - l o a d  
opera t i o n .  

Rod-Block Monitor: 
e r r o r .  Monitor bypassed a t  <30% power. Two RBM channe l s ,  e i t h e r . o f  which can 
i n i t i a t e  a rod b lock  us ing  s i g n a l s  from LPRM channels .  
s i g n a l  t o  t h e  r e a c t o r  manual c o n t r o l  system t o  i n h i b i t  c o n t r o l  rod withdrawal .  
The t r i p  i s  i n i t i a t e d  whenever t h e  RBM ou tpu t  exceeds t h e  rod b lock  s e t p o i n t .  

Rod Worth Minimizer: The rod-worth-minimizer f u n c t i o n  of t h e  on-l ine computer 
p reven t s  rod wi thdrawal  under l o w  power c o n d i t i o n s  i f  t h e  rod t o  be  withdrawn is 
n o t  i n  accordance wi th  a pre-planned p a t t e r n .  The e f f e c t  of t h e  rod b lock  is t o  
l i m i t  t h e  r e a c t i v i t y  worth of t h e  c o n t r o l  rods by en fo rc ing  adherence t o  t h e  pre- 
planned rod p a t t e r n .  

To p reven t  f u e l  damage as a r e s u l t  of s i n g l e  rod-withdrawal 

RBM s u p p l i e s  a t r i p  
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F. MISCELLANEOUS 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: A tower w i l l  be b u i l t  on 
the s i te  t o r  me teo ro log ica l  d a t a  c o l l e c t i o n  - as c l o s e  t o  t h e  l a k e  as p o s s i b l e .  
Seismographs no t  mentioned. 

P l a n t  Operat ing Mode: Load-following by va ry ing  t h e  r e a c t o r  r e c i r c u l a t i o n  
flow rate.  

S i t e  Fea tu res :  S i t e  on s h o r e  of Lake Michigan c o n s i s t i n g  of 350 a c r e s .  S i t e  
grade is about 40 f t  above l a k e  l e v e l  w i th  very l i t t l e  p o s s i b i l i t y  of f l ood ing .  
S i t e  is  f l a t  and the  area surrounding t h e  s i t e  w i t h i n  5 m i  i s  f l a t  t o  r o l l i n g .  
Fopu la t ion  w i t h i n  2 m i  r a d i u s  is  about 1000, and w i t h i n  5 m i  r a d i u s  about 27,000. 
The n e a r e s t  l a r g e  c i t y  is  Gary, Ind iana ,  which i s  10 m i  d i s t a n c e  having about 
182,000 popu la t ion .  Land use surrounding t h e  s i t e  i s  mostly i n d u s t r i a l  and re- 
c r e a t i o n a l ,  becoming more a g r i c u l t u r a l  as you move out  t o  3 o r  more miles from 
t h e  s i t e .  Highway US 12 runs along t h e  SE bo rde r  and US 20 passes  w i t h i n  2 m i \  
A N I K E  Missile S i t e ,  C-32, i s  l o c a t e d  2 112 m i  SE of s i t e .  Ind iana  Dunes S t a t e  
Park bo rde r s  t he  s i t e  on t h e  east s i d e .  

Turbine O r i e n t a t i o n :  Center l i n e s  of r e a c t o r  and t u r b i n e  are 52'-6'' a p a r t ,  w i th  

Emergency Plans:  Emergencies w i l l  be covered by d e t a i l e d  w r i t t e n  procedures  d i -  

t u r b i n e  about 270' from r e a c t o r .  E jec t ed  b l ades  could no t  s t r i k e  containment.  

v ided  i n t o  2 c a t e g o r i e s ,  o n - s i t e  and o f f - s i t e .  The a p p r o p r i a t e  Northern Ind iana  
P u b l i c  Se rv ice  Co. p l a n t  personnel  w i l l  be t r a i n e d  i n  t h e s e  procedures ,  and r o u t i n e  
o r  p e r i o d i c  d r i l l s  will be conducted s o  p r o f i c i e n c y  can be maintained.  Procedures 

Stack Height - 
Waste Heat System: 

350' above ground - r e i n f o r c e d  conc re t e .  
The PSAR s p e c i f i e s  a once-thru system t ak ing  water from Lake 

Michigan. Condenser uses  607,100 gpm with a temp rise of 14 F. Heat removal 
c a p a c i t y  of condenser is  4251 x l o 6  B tu /h r .  
45 F average i n  t h e  w i n t e r  t o  a summer high average of 71 F. Water i n t a k e  is 1500 
f t  o u t  i n  t h e  l a k e  wi th  water coming t o  t h e  sho re  t h r u  2 p i p e s  t o  t h e  i n t a k e  c r i b .  
Water i s  d i scha rged  through a flume t o  a p o i n t  i n  t h e  l a k e  300 f t  from shore .  
i s  probable  t h a t  a later amendment w i l l  change t h i s  once-thru sys tem.*  

Lake temperatures  va ry  from a low of 

It 

ft A 400 feet h igh  n a t u r a l  d r a f t  tower w i l l  be Used, I 
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G. CIRCULATING WATER SYSTEM 
& SITE FEATURES I 

Paee 6 

RLACTOR NAME a a i l l y  Genera t ing  S t a t i o n ,  

Nuclear  1 

THERMAL 

OUTPUT, M W t  1931 

TYPE OF NUCLCAR DOCKET NO. 50-367 

STEAM SYSTEM BWR 

. 

- _I 

NUCLEAR SAFETY INFORMATION CENTER 
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Page 1 ARKANSAS ONE , ' 50-368 (PWR) 

P r o j e c t  N a m e :  AIUZANSAS NUCLEAR O N E ,  U N I T  2 Reac to r -  Arkansas One, 112 

Locat ion:  Pope Co., Arkansas Vessel Vendor: Combustion Engineering 
Owner: Arkansas Power & Light  

A-E: Bech te l  Corp. 

Docket No.: 50-368 
1 NSS Vendor: Combus t i o n  Engineer ing  Containment Cons t ruc tor :  Bech te l  

A. THERMAL-HYDRAULIC 

Thermal Output, 2760 
rlwt 
E lec t r ica l  Output ,  
MWe 

9 50 

T o t a l  Heat Output f o r  2900 
S a f e t y  Design, M W t  
T o t a l  Heat Output ,  9420 x lo6  
Btu /hr  I 
System P r e s s u r e ,  1 2250 
ps i a  

Nominal 
7 2.12 

100 

Avg V e l  Along 
Fuel  Rods, f t / s e c  
Avg Mass Ve loc i ty  
lb /hr - f  t2 2.68 lo6  
Nominal Core 
In l e t  Temp, O F  

Avg Rise i n  
Core, O F  bU 

Nom Hot Channel I 
O u t l e t  Temp, OF 645 
Avg Film Coeff ,  
Btu/hr  f t 2 ,  "F  6150 

[Avg Fi lm Temp 
D i f f ,  OF 34 
Act ive  Heat Trans 
Surf  Area, f t 2  44,900 
Avg Heat Flux ,  
Btu /hr  f t 2  204 , 800 
Max Heat Flux ** 
Btu/hr  f t 2  548 , 740 

Output , kw/f t  6.9 
Max Thermal ** 
Output ,  kw/f t  18.5 
Max Clad Sur- 
f a c e  Temp, O F  657 
No. Coolant 

Avg Thermal ** 

Loops 2 
** 

Supplement No. 1 

B.  NUCLEAR 
I 

12,000 Avg Is t-Cycle 
Burnup, MWD/MTU 
F i r s t  Core Avg 
BurnUD. MWDIMTU I 22,000 

, I  

Maximum Burnup,MWD/MTU 5o ,ooo 
( l o c a l  exvos. l i m i t )  ** 

,I ,.n Region-1 
L . d J  Enrichment, % 

Enrichment. % 
Reg ion-  2 ** 

2.36 
** 

2.97 Region-3 
Enrichment , % 
k,ff, Cold, No 
Power, Clean 
ke f f ,  Hot, F u l l  Power 
X e  and Sm 
T o t a l  Rod . o* 

1.272 

1.142 

Rods. Clean. Hot. DDm 

1-0.13 x 
Boron Worth, Hot ,  
% Ak/k/vvm 

-0.17 x 10-3 

(0  t o  -2) x 10-4 Temv Coeff. AkIklOF 

(0 t o  +2) x 10-6 

(0 t o  -1.6)xlOT' 

Doppler C o e f f i c i e n t ,  (-1 to -1 .8 )x lO-  Ak/k/OF 
Shutdown Yargin ,  Hot , 
One Rod S t u c k ,  % &/k I 
Burnable Poisons ,  IBor i c  a c i d  i n  
Type and Form I c o o h t  
Number of Con t ro l  

Rods (PLR) C' INo 

* 
Table  3.2-1 

Compiled By: Fred Heddleson 
Date: December 1970 
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Design Press, I f  v a l u e  w a s  g iven ,  i t  

Max Leak R a t e  a t  
Design P r e s s ,  %/day 

could n o t  be found. Ps ig  
0.1 

Reactor:  Arkansas One, //2 

5 4  Calcu la t ed  Max 
I n t e r n a l  Press, p s i g  

z .  SAFETY -RELATED DESIGN CRITERIA 

Zxclusion Di s t ance ,  M i .  0.65 r a d .  I Design Winds i n  mph: 
~ ~ ~~ 

>ow Popu la t ion  Zone D i s t . ,  M i .  

.let r o p o l i s  

A t  0 - 50 f t  e l e v  80 mph @ 30 f t ,  

5o - 150 f t  
based on ASCE 
Paper 3269 Dis t ance  Popu la t ion  

3esign Basis Earthquake 150 - 400 f t  
4ccel., 

Tornado 300 mph t a n g e n t i a l  ' 6 0  mph 3pe ra t ing  Basis Earthquake 
Accel. , G 0.10 

t r a n s v e r s e  
Earthquake Vertical Shock, 
% of H o r i z o n t a l  66 I AP = 3 p s i /  3 s e c  

I 

Is i n t e n t  of 70 Design Criteria s a t i s f i e d ?  Appendix 1 B  g i v e s  response on 
:onf ormance . 

~~ ~ 

Type of Construct ion:  Containment i s  a f u l l y  cont inuous r e i n f o r c e d  c o n c r e t e  s t r u c -  
t u r e  i n  t h e  shape of a c y l i n d e r  with a shal low domed roof and a f l a t  founda t ion  
s l ab .  
3f h o r i z o n t a l  and v e r t i c a l  tendons.  Dome has  a 3-way pos t - t ens ion ing  system. 
Foundation s l a b  is r e i n f o r c e d  wi th  h igh - s t r eng th  r e i n f o r c i n g  s teel .  A welded 
s t e e l  l i n e r  is  a t t a c h e d  t o  t h e  i n s i d e  f a c e  of t h e  c o n c r e t e  s h e l l  t o  ensu re  a 
i i g h  degree of l e a k - t i g h t n e s s .  

Design Basis: Designed f o r  a l l  c r e d i b l e  c o n d i t i o n s  of l o a d i n g ,  i n c l u d i n g  normal 
loads ,  test  l o a d s ,  l oads  due t o  L O U ,  and environmental  l oads  such as wind, tornadc 
zar thquake,  e t c .  The 2 c r i t i c a l  l oads  are LOCA and ear thquake.  Containment must 
n a i n t a i n  i n t e g r i t y  i n  e i t h e r  case wi th  r a d i o a c t i v e  leakage less than AEC a l lowab le  
l i m i t s .  

C y l i n d r i c a l  p o r t i o n  is p r e s t r e s s e d  by a pos t - t ens ion ing  system c o n s i s t i n g  

Vacuum Re l i e f  C a p a b i l i t y :  Supplement 1, p. 6-13 - Designed f o r  2 p s i g  e x t e r n a l  
p re s su re .  P r e s s u r e  r e l i e f  va lves  open a t  1.5- in .  water p r e s s u r e  d i f f e r e n t i a l .  

Post-Construct ion Tes t ing :  One l eakage - ra t e  tes t  w i l l  be run  a f t e r  completion a t  
Continued leakage monitor ing w i l l  not  be done. Contain- 100% of des ign  p r e s s u r e .  

nent w i l l  b e  s t r e n g t h - t e s t e d  a t  115% of design p r e s s u r e .  

Penetrations: Electrical  p e n e t r a t i o n s  are double-sealed and t e s t a b l e .  A l l  othe: 
a r e  s i n g l e  b a r r i e r .  None use water seals. 

Weld Channels: L ine r  seam welds w i l l  f i r s t  be t e s t e d  wi th  a vacuum box and soap 
Dubbles a t  8 p s i .  A f t e r  s u c c e s s f u l l y  pas s ing  t h i s  test, welds w i l l  be  covered w i t h  
test channels  and p r e s s u r e  t e s t e d  f o r  15  minutes wi th  no drop i n  p r e s s u r e .  
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~~~~ ~ 

Accumulator Tanks: There a r e  fou r  t anks  each ho ld ing  6375 g a l l o n s  of bo ra t ed  
water wnich dump immediately i n t o  t h e  r e a c t o r  v e s s e l  when o p e r a t i n p  Dressure drops 
t o  215 p s i g .  Tanks are p r e s s u r i z e d  t o  250 p s i g  des ign  p r e s s  w i t h  q i t rogen  g a s .  
A s  r e a c t o r  p r e s s u r e  drops t o  t h e  p r e s s u r e  of t h e  i n j e c t i o n  t anks .  ctieck va lves  
open a u t o m a t i c a l l y  t o  dump t h e  c o n t e n t s .  Each tank i s  connected t o  one of t h e  
f o u r  s a f e t y  i n j e c t i o n  nozz le s .  

Reactor :  Arkansas One, #2 
D2. CONTAINMENT SAFETY FEATURES 

Containment Spray System: Two 50% sp ray  systems supply bo ra t ed  water  t o  coo l  and I reduce p r e s s u r e  i n  containment.  System i s  designed s o  t h a t  w i th  one pump (1750 gpn - .  I @ 225 p s i ) ,  one se t  of sp ray  n o z z l e s ,  one shutdown coo l ing  h e a t  exchanger,  and 1 7 2  
of containment coo l ing  system i n  o p e r a t i o n ,  adequate  coo l ing  i s  provided. 
t a k e  s u c t i o n  i n i t i a l l y  from t h e  r e f u e l i n g  water t a n k ,  and la ter  from t h e  contain-  
ment sump. 

Containment COOlinq: 

Pumps 

Normal v e n t i l a t i o n  system uses  coo l ing  u n i t s  and removes 
h e a t  from equipment and p ip ing .  
Cooling system uses  fan-cooled u n i t s  w i th  c h i l l e d  water as heat-removal medium, 
d i scha rg ing  cooled a i r  through d u c t s  f o r  b e t t e r  d i s t r i b u t i o n  i n  t h e  equipment a r e a .  
Also,  a i r  w i l l  c i r c u l a t e  through t h e  r e a c t o r  c a v i t y .  

A s e p a r a t e  system purges area wi th  f r e s h  a i r .  

~ 

Containment Isolat i o n  System: I n i t i a t e d  by t h e  automa t i c  con tainmen t - i s o l a t  i o n  
s i g n a l  o r  by a s e p a r a t e  manual s i g n a l .  The system c l o s e s  a l l  p e n e t r a t i n g  l i n e s  not 
r equ i r ed  f o r  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 ,  t o  minimize leakage of r ad io -  
a c t i v e  materials t o  t h e  environment.  A l l  v a l v e s  can be manually ope ra t ed  from t h e  
c o n t r o l  room, where p o s i t i o n - i n d i c a t i n g  l i g h t s  are provided.  I s o l a t i o n  va lves  
have 5 c l a s s i f i c a t i o n s  depending upon use .  

Containment A i r  F i l t r a t i o n :  Found no r e f e r e n c e .  

P e n e t r a t i o n  Room: Two rooms show i n  Fig.  1-3 on a lower f l o o r  p l a n .  

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

Hydrogen Recombiner: Supplement 1, p. 566 - A purge system w i l l  be used (670 
cu f t / h r )  d i scha rg ing  through f i l t e r s  and p l a n t  v e n t .  

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

H-igh-head S a f e t y  I n j e c t i o n :  Low-pressurizer-pressure s i g n a l  o r  a high-containmeni 
Three high-pressure pumps p r e s s u r e  s i g n a l  s tart  t h e  high-head and low-head pumps. 

are a v a i l a b l e  (300 gpm@1750 p s i g ) ,  one of which has  s u f f i c i e n t  capac i ty  t o  c a r r y  
o u t  i t s  o p e r a t i o n  t o  p reven t  f u e l  and cladding damage and t o  l i m i t  metal-water 
r e a c t i o n  t o  less than 1%. Two redundant systems are provided.  I n  case of power 
f a i l u r e ,  one system can run from power s u p p l i e d  by emergency d i e s e l - g e n e r a t o r  se t .  
Suc t ion  i s  taken f i r s t  from t h e  bo ra t ed  water of t h e  r e f u e l i n g  water t ank .  When 
t h i s  supply i s  gone, water is r e c i r c u l a t e d  from t h e  containment sump. 

Low-head S a f e t y  1njection:Low-head pumps are s t a r t e d  by t h e  same s i g n a l s  t h a t  
s t a r t  t h e  high-head pumps. One low-pressure heade r  and two pumps comprise t h i s  
system along wi th  t h e  r e q u i r e d  a c c e s s o r i e s .  One pump can supply 3250 gpm @ 500 
p i g  of b o r a t e d  water from t h e  r e f u e l i n g  water t ank .  I n  long-term coo l ing ,  t h e  
low-head pumps are s h u t  o f f .  
t i o n  header  f o r  t h e  containment sp ray  system, making t h e  low-head pumps a v a i l a b l e  
f o r  containment s p r a y ,  o r  containment s p r a y  pumps f o r  low-head system. 

Th i s  system can be  cross-connected i n t o  t h e  i n j e c -  
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Reactor:  Arkansas One, # 2  I E.  OTHER SAFETY-RELATED FEATURES 

Reactor  Vessel F a i l u r e :  Xo r e f e r e n c e  found. 
Missile & Reactor  Forces - I 
Core Cooling C a p a b i l i t y  - See page 3 ,  D 3 .  I 
Containment F l o o d a b i l i t y  - Reactor c a v i t y  can be f looded ,  b u t  no r e f e r e n c e  I found savine. Containment can be f looded.  

Reactor-Coolant Leak-Detection Systems: Methods a r e  provided s o  o p e r a t o r  can de- 
tect  leakage e a r l y  enough t o  t ake  p r e v e n t i v e  a c t i o n .  These methods are: Measure- 
ment of i n c r e a s i n g  p r e s s u r e  o r  temperature ,  high flow t o  sumps i n d i c a t e d  by sump 
monitor ing,  l i q u i d  l e v e l  i n  p r e s s u r i z e r ,  and high flow of makeup l i q u i d  t o  t h e  
coo lan t  system. 
f o r  remedial  a c t i o n .  

I f  excess ive  leakage i s  i n d i c a t e d ,  t h e  p l a n t  w i l l  be s h u t  down 

Fai led-Fuel-Detect ion Systems: Quote from page 7-28 of PS4.R. 

7.8.4.5 F a i l e d  Fuel 

The f a i l e d - f u e l  r a d i a t i o n  monitor w i l l  c o n s i s t  of a s i n g l e  channel w i th  p rov i s ion :  
f o r  automatic  c o n t r o l .  

Emergency Power: Two f u l l - c a p a c i t y  d i e s e l - g e n e r a t o r s  supply power t o  two in -  
dependent Engineered S a f e t y  Fea tu res  buses .  
power t o  s h u t  down t h e  r e a c t o r  i n  a s a f e  cond i t ion .  
l oads  w i l l  be  a u t o m a t i c a l l y  ene rg ized  i n  a predetermined sequence wi th  s u f f i c i e n t  
i n t e r v a l s  between each t o  a l low f o r  l o a d  pickup. 
be less than c a p a c i t y  of one d i e s e l - g e n e r a t o r  (2750 kw). 
w i l l  be  provided.  

E i t h e r  g e n e r a t o r  can supply s u f f i c i e n  
I n  case  of i n c i d e n t ,  e s s e n t i a  

T o t a l  r e q u i r e d  loads  i n  bbA w i l l  
Seven days '  f u e l  s t o r a g e  

Con t ro l  of Axial Xenon O s c i l l a t i o n s :  
Burnable Shims - Boric  a c i d  d i s s o l v e d  i n  c o o l a n t .  

Part-Length Con t ro l  Rods - None. 

In-Core Ins t rumen ta t ion  - In-core monitors  provide in fo rma t ion  on neu t ron  
f l u x  d i s t r i b u t i o n .  

Unborated Water Control :  Because of t h e  equipment and c o n t r o l s  and t h e  adminis- 
t r a t i o n  procedures  provided f o r  t h e  bo ron-d i lu t ion  o p e r a t i o n ,  t h e  p r o b a b i l i t y  of 
erroneous d i l u t i o n  is  considered very s m a l l .  Neve r the l e s s ,  i f  an u n i n t e n t i o n a l  
d i l u t i o n  of boron i n  t h e  r e a c t o r  coo lan t  does occur ,  numerous alarms and i n d i c a -  
t i o n s  are a v a i l a b l e  t o  a le r t  t h e  o p e r a t o r  t o  t h e  c o n d i t i o n .  The maximum r e a c t i v i t :  
a d d i t i o n  due t o  t h e  d i l u t i o n  is  slow enough t o  a l low t h e  o p e r a t o r  t o  determine t h e  
cause of t h e  d i l u t i o n  and t a k e  c o r r e c t i v e  a c t i o n  b e f o r e  shutdown margin is absorbe '  

Long-Term Cooling - I n t e r n a l  o r  E x t e r n a l  Systems: For long-term c o o l i n g ,  bo ra t ed  
water is  pumped from t h e  containment sump and r e c i r c u l a t e d  t o  t n e  r e a c t o r  t o  keep 
t h e  co re  f looded .  R e c i r c u l a t i o n  i s  a u t o m a t i c a l l y  i n i t i a t e d  by low water l e v e l  i n  
t h e  r e f u e l i n g  water t ank .  This  s i g n a l  a l s o  s h u t s  down t h e  low-head s a f e t y  i n j e c -  
t i o n  pumps. During r e c i r c u l a t i o n ,  a l though t h e  low-head pumps are normally s h u t  
down, they may be  a l i g n e d  t o  t a k e  s u c t i o n  from t h e  sump and d i s c h a r g e  t o  e i t h e r  
t h e  shutdown h e a t  exchangers o r  t h e  r e a c t o r  v e s s e l .  O r ,  i f  d e s i r e d ,  t h e  low-head 
Pumps can d i s c h a r g e  t o  t h e  containment-spray heade r s .  
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Waste Heat System: Closed-loop system is  used wi th  one w e t  coo l ing  tower,  probabl  
hype rbo l i c .  
Makeup water can be  s u p p l i e d  t o  t h e  cooling-tower b a s i n  by pumping from t h e  Dard-. 
a n e l l e  Rese rvo i r  o r  by t a k i n g  i t  from t h e  emergency coo l ing  r e s e r v o i r .  

I pumps are l o c a t e d  i n  t h e  U n i t  1 i n t a k e  c a n a l ,  and blowdown is  discharged i n t o  t h e  
Unit  1 d i scha rge  c a n a l .  
9,000 gpm being r e t u r n e d  t o  t h e  r e se rvo i r . .  Uni t  1 has  a once-thru coo l ing  system 
using 765,000 gpm. 

An emergency coo l ing  r e s e r v o i r  i s  provided nea r  t h e  coo l ing  tower. 

Makeup 

Makeup water f o r  Unit  2 w i l l  be 22,500 gpm, wi th  about 

Page 5,  PWR 

Reactor :  Arkansas One, 112 F. MISCELLANEOUS I 
Windspeed, D i r e c t i o n  Recorders , and Seismographs : 

been measured s i n c e  May 1969 at  30-f t  l e v e l .  
Wind d i r e c t i o n  and speed have 

Seismograph n o t  mentioned. 

P l a n t  Operat ing Mode: 
load-fol lowing.  

S i t e  Fea tu res :  
a n e l l e  Reservoir  on t h e  Arkansas River ,  about 7 r i ve r -mi l e s  upstream from t h e  dam. 
The s i t e  c o n s i s t s  of 1100 acres and i s  r e l a t i v e l y  f l a t  w i th  a grade of 353' ,  about 
15 f t  above t h e  normal r e s e r v o i r  l e v e l .  Max p o s s i b l e  f l o o d  i s  c a l c u l a t e d  t o  run 
t o  361 ' ,  i n  which case  t h e  p l a n t  would be s h u t  down. Th i s  max f lood  i s  e s t ima ted  
on t h e  b a s i s  of f a i l u r e  of t h e  Ozark Dam.  Area surrounding t h e  p l a n t  is  h i l l y  t o  
mountainous. Popu la t ion  w i t h i n  2 m i  of  t h e  p l a n t  i s  810, and w i t h i n  5 m i  r a d i u s  
popu la t ion  is  8400. F o r e s t s  cover n e a r l y  a l l  t h e  l and  surrounding t h e  p l a n t  wi th-  
i n  a 5 m i  r a d i u s .  The n e a r e s t  s i z a b l e  c i t y  i s  Hot Spr ings ,  Ark.,  which i s  55 m i  
away wi th  a popu la t ion  of 37,300 (1960).  

Turbine O r i e n t a t i o n :  Turbine c e n t e r l i n e  i s  1.190 f t  from r e a c t o r  c e n t e r l i n e .  
Blades e j e c t e d  from t u r b i n e  could h i t  containment.  

Reactor  power a d j u s t e d  i n  response t o  t u r b i n e  load  demand - 

The p l a n t  is l o c a t e d  on a pen insu la  on t h e  l e f t  sank of t h e  Dard- 
I 

Emergency P1ans :Procedures  w i l l  be prepared and pe r sonne l  w i l l  be t r a i n e d  i n  t h e i .  
r e s p o n s i b i l i t i e s .  Communication equipment and monitor ing equipment w i l l  be a v a i l -  
a b l e  f o r  p o r t a b l e  use  du r ing  emergencies.  Outside groups such as S t a t e  P o l i c e ,  
l o c a l  s h e r i f f ' s  o f f i c e s ,  C i v i l  Defense,  and medical  pe r sonne l  a t  L i t t l e  Rock and 
F o r t  Smith h o s p i t a l s  have been con tac t ed  and w i l l  cooperate .  Evacuation p l ans  f o r  
c lose - in  r e s i d e n t s  are being prepared.  
Environmental  Monitoring Plans-:There w i l l  be two o b j e c t i v e s :  1) determine p r e s e n t  

l e v e l s  of background r a d i o a c t i v i t y  i n  t h e  p l a n t  env i rons  ( p r e o p e r a t i o n a l ) ,  and 2) 
determine t h e  e f f e c t  of o p e r a t i o n  of t h e  n u c l e a r  u n i t s  on t h e  environment (opera- 
t i o n a l  phase) .  These programs w i l l  be  c a r r i e d  ou t  f o r  t h e  a i r  environment,  water 
environment,  and l and  environment.  A i r  p a r t i c u l a t e s  w i l l  be c o l l e c t e d  on f i l t e r s  
a t  p o i n t s  up t o  20 m i l e s  from t h e  p l a n t .  The Dardanel le  Rese rvo i r ,  ground water, 
p o t a b l e  water ,  sediments ,  and b i o t a  i n  t h e  r e s e r v o i r  w i l l  be c o l l e c t e d .  B io ta  in -  
c lude  f i s h ,  mollusks,  a l g a e ,  and underwater p l a n t s .  Samples of s o i l ,  food c rops ,  
v e g e t a t i o n ,  and s m a l l  l and  animals  w i l l  be  c o l l e c t e d  and analyzed.  

Radwaste Treatment:  Process  treats a l l  r a d i o a c t i v e  l i q u i d  wastes, s o l i d  wastes, 
and gaseous wastes. 
based on 1% d e f e c t i v e  f u e l  e lements .  Bas i c  p rocess ing  methods are s t o r a g e ,  f i l t r a  
t i o n ,  and concen t r a t ion .  S o l i d  wastes are compacted i n  drums f o r  o f f s i t e  d i s p o s a l  
Wastes r e l e a s e d  from t h e  system w i l l  be w e l l  below l i m i t s  of 10CFR20, o r  they w i l l  
be h e l d  f o r  a longe r  p e r i o d .  I n  a d d i t i o n ,  a boron management system uses  reconcen  
t r a t i o n  f o r  r ecove r ing  boron from t h e  l i q u i d  e f f l u e n t .  

Could n o t  determine.  

I 
System designed t o  p rocess  e f f l u e n t  w i th  a n  a c t i v i t y  l e v e l  

S t ack  Height - 
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OUTPUT, M W t  2760 

Page  h 

REACTOR NAME Arkansas Nuclear One, Unit  2 G. CIRCULATING WATER SYSTEM 
& SITE FEATURES 

STEAM SYSTEM PWR I 
THERMAL 1 TYPE OF NUCLEAR I DOCKET NO. 50-368 

t h e  Arkansas River  MAX PROB FLOOD LEVEL 3 6 1 '  (MSL) 

SI= OF SITE 1100 ACRES SITE GRADE ELEVATION 353 '  (MSL) 

TOPOGRAPHY OF SITE F l a t  

OF SURROUNDING AREA ( 5  M I  RAD) H i l l y  t o  Mountainous 

TOTAL PERMANENT POPULATION I N  2 M I  RAD 6 7 6  ( 1 9 7 0 )  I N  5 MI RAD 37.18 ( 1 9 7 0 )  

NEAREST CITY OF 50,000 POPULATION iiot  S p r i n g s  , Arkansas 

DISTANCE FROM SITE 55 MILES POPULATION 37,286 ( 1 9 7 0 )  

LAND USE I N  5 MILE RADIUS Wooded 
$:River flow 4,000cfs min t o  6 8 3 , 0 0 0  cfs max d u r i n g  f l o o d  

CIRCULATING WATER SYSTEM TYPE OF SYSTEM Closed loop us ing  c o o l i n g  tower 

WATER TAKEN FROM Dardanel le  Reservoi r  FOR ilakeup 

SUMMER AVG - F AVG - F - - WATER BODY TEMPERATURES - WINTER AVG - F - 
RIVER FLOW (cfs) avg. *QUANTITY OF MAKEUP WATER ~ 1 2 , 0 0 0  (gpm) 

* HEAT REMOVAL CAPACITY OF CONDENSERS - ( B t u / h r )  *Pe r  U n i t  
TEMPERATURE RISE - F - TOTAL FLOW THROUGH CONDENSERS N 420,000 (gpm) * 

COOLING TOWERS 3 / 2 2 / 7 1  tower des ign  n o t  complete.  If n a t u r a l - d r a f t  towers  

are used,  t h r e e  w i l l  be i n s t a l l e d .  
OTHER INFORMATION 

NUCLEAR SAFETY INFORMATION CENTER 
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McGUIRE, 50-369 & 50-370 (PWR) Page 1 

P r o j e c t  N a m e :  McGuire Nuclear  S t a t i o n  Reactor :  McGuire 

Locat ion:  Lake Norman, N .  C.* Vessel Vendor: Not s t a t e d  
Owner: Duke Power Company Docket No.: 50-369, 50-370 
NSS Vendor: Westinghouse Containment Cons t ruc to r :  Duke Power 
* Mechlenburg County r e s p o n s i b i l i t y  

Un i t s  1 and 2 A-E: Duke Power Company 

A. THERYAL-HYDRAULIC B.  NUCLEAR 
I II I 

Thermal Output,  
\nJ+ I J - r L L  

I 2 L l l  I 3.48 H 2 0 / U ,  
I Cold  i l l y  L 

14,000 

25,500 

Elec t r ica l  Output ,  1180 AVP 1st-l ;ycie 
MWe ------lp, MWD/MTU 

. Core Avg 
I D .  MWD/MTIJ 

-2 _ _ _  L 
0 -  ... 

R i i r n i  

T o t a l  Heat Output f o r  r A r s  t 

T o t a l  Heat Output,  11,640 lo6 Maximum Burnup,)m/MTU 
Btu/hr  ( E a u i l i b )  w 

3582 
S a f e t y  Design, MWt Burnt,  I ~ . ~~ 

System P r e s s u r e ,  77513 Reeion-1 - - -  
50,000 

" Z . Z J  

2.80 

--- - 
ps  i a  II Enrichment, % m, 1.88 Region- 2 
Nominal Enrichment. % 

Compiled By: Fred Heddleson 
Janua ry  1971 
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Reactor :  HcGuire I C. SAFETY-RELATED DESIGN C R I T E R I A  

Exclusion Di s t ance ,  M i .  0.47 r a d .  Design Winds i n  mph: 

Low Popu la t ion  Zone D i s t . ,  M i .  5 .5 

Metropol is  D i s t ance  Popu la t ion  
C h a r l o t t e ,  N . C .  17 239,049 (70 :  
Design Basis Earthquake 

Operat ing Basis Earthquake 
Accel., G 

Accel . ,  g 0.12 

0.06 

Wind loads  w i l l  be based upon ASCE 
Paper 3269 using 95 nph as t h e  f a s t e s t  
m i l e  (Sec t .  5 .2 .3 ) .  

Tornado - 300 tang.  + 60 t r a n s .  

66 213 1 0 = 3 p s i /  - s e c  Earthquake Vertical Shock, 
% of H o r i z o n t a l  

I 

Is i n t e n t  of 70 Design Cr i te r ia  s a t i s f i e d ?  Apparently s o ;  desc r ibed  i n  d e t a i l  
throughout a l l  s e c t i o n s  of PSAR. 

D.  ENGINEERED SAFETY FEATURES 

D 1 .  CONTAINMENT 

15 I n t e r n a l  Press, p s i g  
Design Press, 

0 . 2  A f t e r  LOCA, i n i t i a l  peak p r e s s  i s  9 .1  p s i  Max Leak Rate a t  
Design P r e s s ,  Xlday 

Type of Cons t ruc t ion :  Reactor  b u i l d i n g  i s  c y l i n d r i c a l  r e i n f o r c e d  c o n c r e t e  ( 3 '  thk: 

7 . 8  i n  upper 
compartment 

i n  lower compartment [F ig .  14-5-12 (12.5 

Ca lcu la t ed  Max 
Ps ig  

r i th  shal low dome roof on a f l a t  c i r c u l a r  founda t ion  s l a b .  
d lowing  f o r  a 5 '  wide annu lus ,  is t h e  s tee l  s h e l l  containment v e s s e l .  The annulus  
;pace i s  used f o r  i c e  s t o r a g e  f o r  t h e  Ice Condenser System of containment.  

I n s i d e  t h i s  s t r u c t u r e ,  

Design Basis: Designed t o  wi ths t and  a l l  c r e d i b l e  l o a d s ,  i n c l u d i n g  a LOCA f o r  t h e  
. a rges t  s i z e d  p i p e  as w e l l  as se i smic  loads  wi thou t  l o s s  of i n t e g r i t y .  
.eakage of r a d i o a c t i v i t y  exceed AEC l i m i t s  t h a t  would t h r e a t e n  p u b l i c  s a f e t y .  

Nor s h a l l  

Vacuum R e l i e f  C a p a b i l i t y :  No r e f e r e n c e  found. 

Post-Construct ion Tes t ing :  After t h e  i n i t i a l  s t r u c t u r a l  p r e s s .  tes t  of t h e  s h e l l ,  
:he l eakage - ra t e  test  w i l l  be  run  a t  15 p s i g .  
conducted du r ing  t h e  l i f e  of t h e  r e a c t o r  t o  v e r i f y  l e a k t i g h t n e s s .  

P e r i o d i c a l  l eakage - ra t e  tes ts  w i l l  bc 

P e n e t r a t i o n s :  Electrical p e n e t r a t i o n s  are double-sealed and t e s t a b l e  - s o  is  t h e  
20'  d iameter  equipment ha t ch .  The Fuel-Transfer  p e n e t r a t i o n  i s  double-sealed.  A l l  
o t h e r  p e n e t r a t i o n s  are s ing le - sea l ed .  

Weld Channels: Weld channels  are used over  a l l  seam welds i n  t h e  114" bottom 
l i n e r  p l a t e .  Channels have p r e s s u r e  t a p s  f o r  t e s t i n g  (Fig.  5.5-1). Apparent ly ,  
bo t tom- l ine r -p l a t e  seams are t h e  only a p p l i c a t i o n  f o r  channels .  
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c 
Hydrogen Recombiner: None mentioned. S e c t .  14 states t h z t  5778 SCF of hydrogen 

would be  gene ra t ed  i n  t h e  24 h r  a f t e r  LOCA. Th i s  is  0.5% of containment volume. 

D 3 .  SAFETY INJECTION SYSTEMS 

Reactor:  McGuire I D2. CONTAINMENT SAFETY FEATURES 

Containment Spray System: Two independent systems,  each having 1 pump, 1 h e a t  
exchanger,  and 2 sp ray  heade r s .  
s t o r a g e  t ank ,  u n t i l  i t  is  empty, then from t h e  containment sump i n  a r e c i r c u l a t i o n  
mode. One system can d e l i v e r  des ign  flow t o  ho ld  containment p r e s s u r e  below desigi 
l i m i t  a f t e r  a l l  ice  h a s  melted and steam g e n e r a t i o n  con t inues  i n  t h e  co re .  
c a p a c i t y  i s  3400 gpm @ 300 p s i g .  

f o r  lower. 
d u c t s ,  etc.  
du r ing  o p e r a t i o n  and a min of 60 F o the rwise .  
a t i n g ,  1 s t andby) ,  ma in ta in ing  temperature  between 60 F and 120 F. 

Containment I s o l a t i o n  System: I n i t i a t e d  by 3 p s i g  i n  Containment, to l i m i t  leakag 
t h r u  a l l  f l u i d  p e n e t r a t i o n s  n o t  s e r v i n g  accident-consequence-l imit ing systems.  Tw 
v a l v e s  on each l i n e  c l o s e  a u t o m a t i c a l l y  (1 i n s i d e  containment ,  1 o u t s i d e ) .  A l l  r e  
motely ope ra t ed  v a l v e s  have p o s i t i o n  i n d i c a t i o n  i n  t h e  c o n t r o l  room. I s o l a t i o n  
va lves  on p e n e t r a t i o n s  d i r e c t l y  t o  containment c l o s e  a l s o  on a h i g h - r a d i a t i o n  
s i g n a l .  

pas s ing  t h r u  moi s tu re  s e p a r a t o r  p a r t i c u l a t e  f i l t e r ,  a b s o l u t e  f i l t e r ,  and f i r e -  
r e s i s t a n t  cha rcoa l  f i l t e r .  Annulus maintained a t  0.5 inches  of water p r e s s u r e .  

Penetration Room: Y e s  - a t  3 l e v e l s  f o r  mech. and two l e v e l s  f o r  e lectr ical .  

Systems f i r s t  u s e  water from t h e  r e f u e l i n g  water 

Pump 
Heat exchanger c a p a c i t y  i s  8.6 x lo7 Btu/hr .  

Containment Cooling: Two systems a r e  r e q u i r e d ,  one t o r  upper compartmenc ana 0 ne 
Upper system c o n s i s t s o f  fou r  r e c i r c u l a t i n g  f a n - c o i l  u n i t s  w i th  f i l t e r :  

Lower system has fou r  u n i t s  ( 3  oper.  
Three u n i t s  o p e r a t e  and one i s  i n  s tandby f o r  maintaining 110 F max 

Containment A i r  F i l t r a t i o n :  Annulus v e n t i l a t e d  by two 100% cap. f a n s  with a i r  

Organic-Iodide F i l t e r :  None mentioned. 

Kigh-head S a f e t y  I n j e c t i o n :  Sa fe ty  I n j e c t i o n  System i s  s t a r t e d  by an IS' s i g n a l ,  
which is  developed from an abnormal cond i t ion  i n  t h e  p r e s s u r i z e r  p re s su re  o r  l e v e l  
T avg, main s t e a m  p r e s s  o r  f low o r  t h e  d i f f e r e n t i a l  p r e s s . ,  and t h e  containment 
p r e s s .  When t h e  ' I n j e c t i o n  S i g n a l '  i s  g iven ,  3 sets of  pumps start  - 2 each of 
c e n t r i f u g a l  charging pumps, s a f e t y  i n j e c t i o n  pumps, & residual-heat-removal  pumps. 
Charging pumps i n j e c t  concen t r a t ed  b o r i c  a c i d  f i r s t  and then  bo ra t ed  water from t h  
r e f u e l i n g  water s t o r a g e  t ank  (150 gpm @ 2800 p s i g ) .  S a f e t y  i n j e c t i o n  pumps d e l i v e  
400 gpm @ 1700 p s i g  from r e f u e l i n g  water s t o r a g e  t ank  i n t o  t h e  4 ho t  l e g s .  

Low-head S a f e t y  I n j e c t i o n :  Th i s  service i s  s u p p l i e d  by t h e  Residual-Heat-Removal 
pumps, which s t a r t  t o  d e l i v e r  bo ra t ed  water from t h e  r e f u e l i n g  water s t o r a g e  t ank  
when r e a c t o r  p r e s s u r e  d rops  t o  about 170 p s i g .  
600 p s i g .  
water i n  t h e  r e f u e l i n g  water s t o r a g e  t ank  i s  used, t h e  residual-heat-removal  pumps 
are then  switched t o  t h e  r e c i r c u l a t i o n  mode and w a t e r  is  c i r c u l a t e d  through t h e  

w 

These pumps are r a t e d  4500 gpm @ 
A f t e r  a n  i n c i d e n t  when t h e  S a f e t y  I n j e c t i o n  System i s  s t a r t e d ,  i f  a l l  

- I r e a c t o r  from th2  containment sump. 
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Page 4. PWR 

Reactor:  McGuire 
E.  OTHER SAFETY-RELATED FEATURES 

W Reactor  Vessel F a i l u r e :  Not a c r e d i b l e  a c c i d e n t .  - 
Missile & Reactor  Forces - 

Core Cooling C a p a b i l i t y  - 

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

Reactor-Coolant Leak-Detection Systems: Leakage w i l l  be measured by monitor ing a i l  
p a r t i c u l a t e  a c t i v i t y ,  by a containment gas  mon i to r ,  by o b s e r v a t i o n  of amount of 
makeup water f o r  t h e  p r e s s u r i z e r ,  by measurement of temperature  i n c r e a s e  i n  con- 
t r o l l e d  leakage l i n e s ,  by o t h e r  methods us ing  d i r e c t  obse rva t ion .  A c e r t a i n  amount 
of l eakage  w i l l  b e  allowed t h r u  seals and j o i n t s  expected t o  l e a k .  I f  l eakage  ex- 
ceeds 1 gpm, and cannot be  i d e n t i f i e d ,  t h e  r e a c t o r  w i l l  be s h u t  down. I f  i t  i s  
i d e n t i f i e d ,  a l eakage  of 10 gpm w i l l  b e  allowed b e f o r e  shutdown i s  r e q u i r e d .  

Fai led-Fuel-Detect ion Systems: Could n o t  f i n d  a r e f e r e n c e  t o  f u e l - f a i l u r e  

Emergency Power: I f  normal power supply becomes u n a v a i l a b l e ,  power w i l l  tiien be I t aken  from o t h e r  o f f - s i t e  sou rces .  However, i f  no o f f - s i t e  power c a n  b e  ob ta ined  I d i e s e l - g e n e r a t o r  sets could f u r n i s h  o n - s i t e -  emergency power. ~ Two redundant and 
independent d i e s e l - g e n e r a t o r s  and a s s o c i a t e d  d i s t r i b u t i o n s  systems can supply t h e  
r equ i r ed  power f o r  o r d e r l y  shutdown. Each d i e s e l - g e n e r a t o r  u n i t ,  s e p a r a t e l y  
housed, h a s  f u e l  s u p p l i e d  i n  underground t anks  t o  run  t h e  u n i t  f o r  7 days.  Genera- 
t o r s  are r a t e d  4375 KVA. Each u n i t  has  an independent a i r  s t a r t i n g  s y s t e m  which 
can p rov ide  a t  least  two f a s t  starts. 

Con t ro l  of Axial Xenon O s c i l l a t i o n s :  
W Burnable Shims - Borated g l a s s  t ubes  contained w i t h i n  304 SST t u b u l a r  

1 -  
cladding.  

Part-Length Control  Rods - Y e s ,  8 RCC. 

In-Core Ins t rumen ta t ion  - Thermocouples, and fission-chamber d e t e c t o r s  t o  
measure temperatures  and neu t ron  f l u x  d i s t r i b u t i o n .  

Unborated Water Control :  Only one supply of makeup w a t e r  is  a v a i l a b l e  t o  t h e  
coo lan t  system. I n a d v e r t e n t  d i l u t i o n  can be qu ick ly  t e rmina ted  by c l o s i n g  t h e  one 
v a l v e  on t h e  supp ly  l i n e .  To d i l u t e ,  two s e p a r a t e  o p e r a t i o n s  are r e q u i r e d  - opera- 
t o r  must swi t ch  from au tomat i c  makeup mode t o  t h e  d i l u t e  mode, and t h e  s t a r t  bu t to i  
must be  depressed.  Omit t ing e i t h e r  s t e p  p reven t s  d i l u t i o n .  I n  case of e r r o r ,  the1 
is ample t i m e  f o r  t h e  o p e r a t o r  t o  r ecogn ize  t h e  high-count-rate  s i g n a l  and terminal 

W manual d i l u t i o n .  - 
Long-Term Cooling - I n t e r n a l  o r  E x t e r n a l  SyS tern: 1 R e c i r c u l a t i o n  loop of core- 

From t h e  PSAR-Containment Spray 
coo l ing  system ma in ta ins  c o r e  coo l ing  du r ing  long-term p o s t a c c i d e n t  recovery by 
o p e r a t i o n  a long  wi th  Containment Cooling System. 
System, a long  w i t h  me l t ing  i ce ,  p rov ides  long term coo l ing .  The containment spray 
can o p e r a t e  f o r  a long t i m e  c i r c u l a t i n g  b o r a t e d  water from t h e  containment sump. 
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Reactor :  McGuire F. MISCELLANEOUS 

- 
Turbine O r i e n t a t i o n :  C e n t e r l i n e s  of t u r b i n e s  are pe rpend icu la r  t o  t h e  common 

c e n t e r l i n e  of r e a c t o r s .  E jec t ed  b l ades  could n o t  s t r i k e  containment except  by 

-Plans: D e t a i l e d  procedures  w i l l  be  prepared and p resen ted  i n  t h e  FSAK. 
S t a t i o n  pe r sonne l  w i l l  be  t r a i n e d  and t h e i r  r e s p o n s i b i l i t i e s  o u t l i n e d  f o r  emergency 
s i t u a t i o n s .  Outside agenc ie s  w i l l  be made f a m i l i a r  w i th  t h e  p l a n t  and a r e a s  where 
they could assist .  S i t u a t i o n s  covered w i l l  i n c l u d e  f i r e ,  v e h i c u l a r  a c c i d e n t s ,  

1 n a t u r a l  d i s a s t e r s ,  medical  i n j u r y  o r  i l l n e s s ,  r a d i a t i o n  and contaminat ion,  c i v i l  
d i s t u r b a n c e ,  and r e a c t o r  a c c i d e n t s .  

Environmental  Monitoring P lans :  S ince  1963 a wa te r -qua l i t y  and thermal-behavior 
program has  been conducted using Marshal l  S t a t i o n  t o  e v a l u a t e  t h e  e f f e c t  of warmed 
e f f l u e n t  discharged i n t o  Lake Norman. The b i o l o g i c a l  parameters  s t u d i e d  are - f i s h  
movement, f i s h  d i s t r i b u t i o n ,  f i s h  b reed ing ,  b e n t h i c  organisms,  p l ank ton ic  organisms 
and pe r iphy ton  accumulat ions.  These s t u d i e s  p rov ide  base - l ine  d a t a  f o r  PlcGuire 
des ign .  
a t  least  one y e a r  b e f o r e  o p e r a t i o n .  A i r  and w a t e r  samples w i l l  be c o l l e c t e d  and 
counted f o r  g r o s s  a l p h a  and b e t a  a c t i v i t y .  Measurements of gamma dose and dose 
ra te  w i l l  a l s o  be  made. Water w i l l  be  analyzed f o r  t r i t i u m .  

Gaseous waste d i s p o s a l  systems c o l l e c t ,  ho ld  up as necessa ry ,  
f i l t e r ,  monitor ,  release, and r e c o r d  t h e  gaseous e f f l u e n t  from t h e  s t a t i o n .  Liquid 
waste  d i s p o s a l  systems p rov ide  f o r  c o l l e c t i o n ,  s t o r a g e ,  t r e a t m e n t ,  monitor ing,  d i s -  
p o s a l ,  and r eco rd ing  of l i q u i d  wastes. S o l i d  r a d i o a c t i v e  wastes are s t o r e d ,  
packaged, and shipped o f f - s i t e .  

An Environmental  R a d i o a c t i v i t y  i4onitoring Program w i l l  be pu t  i n t o  e f f e c t  

Radwaste Treatment:  

Windspeed, D i r e c t i o n  Recorders,  and Seismographs: Data on wind has  been c o l l e c t e d  
s i n c e  November 1969 wi th  a tower 131.' h i g h ,  top a t  e l e v a t i o n  901 ' .  

P l a n t  Operat ing Mode: Load-following. I 
S i t e  Fea tu res :  S i t e  g rade  i s  760' w i th  p l a n t  l o c a t e d  on Lake Norman ve ry  nea r  t h e  

Cowans Ford Dam.  Lake l e v e l s  vary from 735' t o  a m a .  of 760' .  The l and  owned by 
Duke Power i s  about 30,000 acres. S i t e  topography i s  r o l l i n g ,  a l though surrounding 
areas are h i l l y .  
i n  a 5-mi r a d i u s  is  about  h a l f  a g r i c u l t u r a l ,  and t h e  remaining l and  i s  covered wi th  
f o r e s t s .  High wind, h a i l ,  and l i g h t n i n g  can accompany summer thunderstorms,  and 
d i s s i p a t i n g  h u r r i c a n e s  can e f f e c t  t h e  s i t e .  Seismology of t h e  s i t e  is  s u i t a b l e  f o r  
a nuc lea r  power p l a n t .  

Popu la t ion  i n  a 2-mi r a d i u s  i s  342, and i n  5-mi 1490. Land use 

S tack  Height - Vent s t a c k  from roof a t  e l e v a t i o n  902 ' .  Containment top is  904 ' .  

Waste Heat System: A once-thru system t a k e s  c o o l  hypol imnet ic  w a t e r  from low 
depth of t h e  l a k e ,  c i r c u l a t e s  i t  t h r u  t h e  condensers  and r e t u r n s  i t  t o  t h e  l a k e .  
The flow a t  Cowans Ford Dam is  2670 c f s .  No d a t a  on f lows t h r u  condensers o r  con- 
denser  h e a t  removal c a p a c i t y  is  g iven  i n  PSAR. 
t h e  t i m e  Cowans Ford w a s  b u i l t .  The i n t a k e  i s  c o n c r e t e  and w i l l  be  112 f t  sub- 
merged. Most of t h e  coo l ing  water w i l l  be  t aken  i n  h e r e .  Another i n t a k e ,  sub- 
merged 40 f t ,  w i l l  supp ly  t h e  remaining water needs.  

The i n t a k e  s t r u c t u r e  w a s  b u i l t  a t  
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G. CIRCULATING WATER SYSTEM 
& SITE FEATURES 

RCACTOR NAME McGuire I I u c l e a r  S t a t i o n  

1 a n d  2 

SIZE OF SITE 3 0 , 0 0 0  ACRES 

THERMAL 

OUTPUT, M W t  3 4 1 1  

SITE GRADE CLEVATIOII 760 '  (MSL) 

TYPE OF NUCLEAR UOCKLT 140. 50-369 

STEAM SYSTEM PWR 50-370 

TOPOGRAPHY OF SITE R o l l i n g  

OF SURROUNDING AREA (5 M I  RAD) 

TOTAL PERMANENT POPULATION I N  2 M I  RAD 342 ( 1 9 7 0 )  I N  5 MI RAD i l+ l rg  ( 1 9 7 0 )  

NEAREST CITY OF 50,000 POPULATION 

H i l l y  

C h a r l e t t e  , N o r t h  C a r o l i n a  

UISTANCE FROM SITE 1 7  MILES POPULATION 239,047 ( 19-75) 

LAND USE I N  5 MILE RADIUS A g r i c u l t u r a l - 5 5 % ,  Wooded t h e  b a l a n c e  

CIRCULATING WATER SYSTEM TYPE OF SYSTEM Once t h r o u g h  

WATER TAKEN FROM Lake Norman FOR C o n d e n s e r  c o o l i n g  
SUMMER AVG - F AVG - F - - WATER BODY TEMPERATUWS - WINTER AVG - F - 

RIVER FLOW 2,670 (cfs)  a t  C o w a n s  "QUANTITY OF MAKEUP WATER - (gpm) 

TEMPERATURE RISE - F - *TOTAL FLOW THROUGH CONDENSERS Ford - (gpm) 

%AT REMOVAL CAPACITY OF CONDENSERS - ( B t u / h r )  * P e r  Unit 

COOLING TOWERS None 

NUCLEAR SAFETY IWfORlUTION CENTER 
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Moderator Temp Coef 
Cold, Ak/k/"F 
Moderator Temp Coef 
Hot, No Voids 
Moderator Void Coef 
Hot, No Voids,  Ak/k/% 
Moderator Void Coef 
Operat ing 
Doppler C o e f f i c i e n t ,  
Cold 

L a  SALL!?, 50-373 ti 50-374 (BWR) Page 1 

P r o j e c t  N a m e :  L a  S a l l e  County S t a t i o n ,  Reactor :  L a  Sa l l e  

Locat ion:  Brookf ie ld  Twp.* Vessel  Vendor: Not s p e c i f i e d .  
Owner: Commonwealth Edison Co. Docket N o . :  50-373, 50-374 
NSS Vendor: General  E l e c t r i c  Company Containment Cons t ruc tor :  CECO 

I 
U n i t s  1 & 2 A-E: CECO w i t h  Sargent  & Lundy Ass is tance  

*60 m i  SW Chicago 

-5.0 10-5 

-39.0 x 10-5 

-l.o 10-3 

-1.6 x 

-1.3 x 10-5 

I A. THERMAL-HYDRAULIC 

Doppler C o e f f i c i e n t ,  
Hot, No Voids 
Doppler C o e f f i c i e n t ,  
ODeratinP 

Thermal Output ,  

E l e c t r i c a l  Output ,  1078 

-1.2 10-5 

-1.3 x 10-5 

T o t a l  Heat Output f o r  3434 
S a f e t y  Design, MWt  

L V I ,  I 

424,000 Maximum Heat Flux,  
Btu /hr-f  t 2  - ' ' ? &  910 1 Average near: r l u x ,  

Area, f t 2  
Max Power p e r  Fuel  
Rod Uni t  Lgth,  kw/f t  
Maximum Heat Flux,  
Btu/hr-f  t2  
Average Heat Flux,  
Btu/hr-f t2  
Maximum Fuel  Tempera- 
t u r e ,  O F  

Average Fuel  Rod 
S u r f a c e  Temp "F 
MCHFR 

--- 
- 

18.5 

424,000 

126,910 

4380 

55 8 

>1.9 - 

T o t a l  Peaking 
Fac tor  
Avg Power Dens i ty ,  

Average Discharge Ex- 
posure,  MWD/Ton 
Core Average Void 

B.  NUCLEAR 

19,000 

7 1. 

H z O / U O 2  Volume 
R a t i o  

Within Assembly, % 
k e f f ,  A l l  Rods In 

12.45  

I 7  

--- 

Contro l  Rod Worth, 
% 
C u r t a i n  Worth, 
I 

No c u r t a i n s .  

N o  c u r t a i n s .  

D I 

1.80 I n i t i a l  Enrichment,  
% 

I 

<0.99 k e f f ,  Max Rod Out 

/o I 
Burnable Poisons ,  IGadol in ia -urania  i n  
Type and Form s e l e c t e d  f u e l  rods  

185 assembl ies  

Rods (PLR) 

Compiled by: Fred Heddleson 
Date: March 1971 

TX-4377 
(8-70)  
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~ 

>ow Popu la t ion  Zone D i s t . ,  M i .  3 * 7  
4etropo l is  Dis t ance  Population 
Zhicago, Ill .  ~ 6 0  m i .  3,460,000 (69) 
l e s i g n  Basis Earthquake 0.15 . -  

L ,  -.. 
Reactor :  La  Sa l l e  

:. SAFETY-RELATED DESIGN CRITERIA 

A t  0 - 50 f t  37 
50 -100 f t  43 

100 -150 f t  50 

150 - 200 f t  53 
kcce l . ,  g 

3pe ra t ing  Basis Earthquake 
Accel.. e O s o 8  

Tornado 300 t ang .  + 60 trans (mph) 

AP = 3 p s i /  3 s e c  , c. 

Earthquake Vertical Shock, 
X of Hor i zon ta l  .Q7 

u: 
iasis of s e v e r a l  f a c t o r s  so  MCHFR w i l l  b e  h e l d  w i t h i n  s p e c i f i e d  l i m i t s .  

Speed of r e c i r c u l a t i o n  pump is  v a r i e d  on 

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 S e c t i o n  F 

Protective stem:Provides p r o t e c t i o n  a g a i n s t  consequences of c o n d i t i o n s  t h a t  
t h r e a t e n  i n t e g r i t y  of n u c l e a r  system p rocess  b a r r i e r  by scrammii 
r e a c t o r  fo l lowing  abnormal o p e r a t i o n a l  t r a n s i e n t s .  

D r y w e l l  Design 
Press,  p s i g  45 
Supprn Chamb Design 
Press,  p s i g  45 
Calc Max I n t e r n a l  
P r e s s .  w i n  34 

D. ENGINEERED SAFETY FEATURES 

P r i m  C t m t  Leak 
Rate ,  %/day 0 .5  
Second C t m t  Design 
P r e s s ,  w i g  0.25 
Second C t m t  Leak 
Rate,  %/day 100 

Type of Construct ion:  A s t e e l - l i n e d  p r e s t r e s s e d - c o n c r e t e  p r e s s u r e  s u p p r e s s i o n  
iystem of t h e  over  and under c o n f i g u r a t i o n .  Drywell  w i l l  be l o c a t e d  d i r e c t l y  abovc 
:he s u p p r e s s i o n  chamber i n  t h e  form of a f rus tum of a cone. Suppression poo l  w i l l  
ie c y l i n d r i c a l  and s e p a r a t e d  from t h e  d rywe l l  by a r e i n f o r c e d  c o n c r e t e  s l a b .  

Des ign .Bas i s :  The b a s i c  o b j e c t i v e  of t h e  primary containment system is  t o  p rov ide  
:he c a p a b i l i t y ,  i n  t h e  even t  of  t h e  p o s t u l a t e d  d e s i g n  b a s i s  l o s s  of c o o l a n t  accidei  
:o l i m i t  t h e  release of f i s s i o n  p roduc t s  t o  t h e  p l a n t  s i t e  env i rons  so t h a t  o f f -  
; i t e  doses  would b e  i n  compliance wi th  t h e  g u i d e l i n e s  s p e c i f i e d  i n  lOCFR100. 

Vacuum R e l i e f  Capab i l i t y :  Designed f o r  2 p s i g  vacuum; b u t  s i n c e  primary con ta in -  
t en t  w i l l  have s t r u c t u r a l  c a p a b i l i t y  t o  accommodate p r e s s u r e  of 5 p s i a ,  no r e l i e f  
ra lves  w i l l  be  i n s t a l l e d .  (Sec t ion  5.2.3.6) 

W i l l  b e  p r e s s u r e  t e s t e d  a t  1 .15 x 45 p s i g ,  and l eakage  
:ate test w i l l  be  r u n  a t  same p r e s s u r e .  
) e r i o d i c a l l y  a f t e r  s t a r t u p .  

Leakage ra te  tests w i l l  con t inue  t o  be r u n  

P e n e t r a t i o n s :  Double s e a l e d  and e lectr ical  p e n e t r a t i o n s  are i n d i v i d u a l l y  
t e s t a b l e .  
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Reactor :  L a  S a l l e  
D 2 .  EMERGENCY CORE COOLING SYSTEMS 

High-pressure  Coo lan t - In j ec t ion  System: Maintains  coo lan t  i nven to ry  i n  r e a c t o r  
v e s s e l  adequate  t o  p reven t  f u e l  c l a d  temperature  from exceeding 2700 F as a r e s u l t  
of small breaks i n  t h e  coo lan t  system. Th i s  system uses  one pump r a t e d  1550 gpm @ 
1130 p s i d .  La S a l l e  calls  i t  t h e  HIGH PRESSURE CORE SPRAY SYSTEM (see  above) .  

Low-Pressure Coo lan t - In j ec t ion  System: Operates  as a mode of r e s i d u a l  h e a t  re- 
moval system t o  i n j e c t  coo l ing  water d i r e c t l y  i n t o  p r e s s u r e  v e s s e l .  Three pumps cal 
each i n j e c t  7450 gpm @ 20 p s i d  t o  f lood  t h e  c o r e  and p reven t  f u e l  c l add ing  from ex- 
ceeding 2700 F. Suc t ion  is  taken from t h e  suppres s ion  pool .  

Core Spray Cooling System: There are two systems - h i g h - p r e s s u r e  and a low-pres- 
s u r e .  S e e  H P C I  below f o r  d a t a  i n  t h e  high-pressure.  Low-pressure system has one 
pump r a t e d  6350 gpm @ 125 p s i  d i scha rg ing  through a s p r a y  s p a r g e r  l o c a t e d  over  t h e  
co re .  Suc t ion  € o r  h igh -p res su re  i s  condensate  s t o r a g e  t ank  and suppres s ion  pool.  
Low-pressure system s u c t i o n  i s  suppres s ion  pool .  

E. OTHER SAFETY-RELATED FEATURES 

Standby Coolant System: No r e f e r e n c e  found; however, t h e  4500 a c r e  coo l ing  pond 
nus t  provide a n  almost  l i m i t l e s s  supply of  coo l ing  water when needed. 

Main-Steam-Line Flow R e s t r i c t o r s :  L i m i t s  c o o l a n t  blowdown rate from a steam l i n e ,  
c o n s i s t s  of a ven tu r i - type  nozz le  i n s e r t  welded i n t o  t h e  l i n e  between t h e  r e a c t o r  
and f i r s t  i s o l a t i o n  va lve .  L i m i t s  f low t o  200 pe rcen t  r a t e d  flow. 

Attached t o  each c o n t r o l  rod t o  l i m i t  t h e  veloc-  Control-Rod Ve loc i ty  L i m i t e r s :  
i t y  a t  which a c o n t r o l  rod can f a l l  o u t  of t h e  c o r e  should i t  become detached from 
its c o n t r o l  rod d r i v e .  The rate of r e a c t i v i t y  i n s e r t i o n  r e s u l t i n g  from a rod d rop  
scc iden t  i s  l i m i t e d  by t h i s  a c t i o n .  

Located underneath t h e  r e a c t o r  v e s s e l  n e a r  
: h e T o n t r o l  rod housing.  
?vent  t h a t  a c o n t r o l  rod housing is rup tu red .  
-urs ion as a r e s u l t  of a housing f a i l u r e ,  thus p r o t e c t i n g  t h e  f u e l  b a r r i e r .  

Control-Rod-Drive-Housing Supports:  
The s u p p o r t s  l i m i t  t h e  t r a v e l  of a c o n t r o l  rod i n  t h e  

The s u p p o r t s  p reven t  a n u c l e a r  ex- 

Auto-Depressurization System: A c t s  t o  r a p i d l y  reduce r e a c t o r  p r e s s u r e  
when High-pressure Core Spray System f a i l s  t o  ma in ta in  water l e v e l .  System de- 
p r e s s u r i z e s  through n u c l e a r  system r e l i e f  va lves  so  t h e  low-pressure s tandby coo l in ,  
s y s  tems can o p e r a t e .  

Residual-Heat-Removal System (RHRS): There are 3 modes of o p e r a t i o n  - 1) shu t -  
down coo l ing ,  2) low-pressure coo lan t  i n j e c t i o n  fo l lowing  LOCA ( s e e  d e s c r i p t i o n  
below), and 3 )  containment cool ing system t h a t  l i m i t s  temperature  of suppres s ion  
poo l  a f t e r  LOCA by c i r c u l a t i n g  t h e  water through RHRS h e a t  exchangers ,  and a sp ray  
system i n  t h e  drywell  t h a t  removes energy a f t e r  LOCA. Three pumps i n  t h i s  system 
have c a p a c i t y  of 7450 gpm and h e a t  exchanger has  46.6 x l o 6  B tu fh r  capac i ty .  

Standby Liquid-Control System: Provides  a redundant ,  independent ,  and d i f f e r e n t  wi 
from t h e  c o n t r o l  rods  t o  b r i n g  t h e  n u c l e a r  f i s s i o n  r e a c t i o n  t o  s u b c r i t i c a l i t y  and t 
ma in ta in  s u b c r i t i c a l i t y  as t h e  r e a c t o r  coo l s .  I and s a f e  shut-down i n  t h e  even t  t h a t  no t  enough c o n t r o l  rods  can be i n s e r t e d  i n t o  

The system makes p o s s i b l e  an o r d e r l )  

t h e  r e a c t o r  co re  t o  accomplish shut-down i n  t h e  normal manner. 
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Reactor:  La S a l l e  I E. OTHER SAFETY-RELATED FEATURES (con t ' d )  

Containment Atmospheric Con t ro l  System: A coo l ing  and v e n t  system w i l l  ho ld  normal 
o p e r a t i n g  temperature  t o  s90 F. Both d rywe l l  and suppres s ion  chamber can b e  purgec 
wi th  exhausted a i r  f i l t e r e d  and can be passed through t h e  s tandby gas  t r ea tmen t  
system. 

Reactor  Core Isolat ion-Cooling Sys tern (RCICS) P rov ides  make-up water t o  t h e  
r e a c t o r  v e s s e l  whenever t h e  v e s s e l  is i s o l a t e d .  The RCICS uses  a steam d r i v e n  
t u r b i n e  pump u n i t  and o p e r a t e s  a u t o m a t i c a l l y  i n  t i m e  and wi th  s u f f i c i e n t  coo lan t  
f low t o  ma in ta in  adequate  r e a c t o r  v e s s e l  water l e v e l .  
could be found on I s o l a t i o n  Cooling System. 

No f u r t h e r  i n fo rma t ion  

Reactor  Vessel F a i l u r e :  No r e f e r e n c e  found. 
Missile & Reactor  Forces - 

I Core Cooling C a p a b i l i t y  - 

Containment F l o o d a b i l i t y  - I 
Reactor-Coolant Leak-Detection Systems: Leakage can be  d e t e c t e d  through 

1) D r y w e l l  p r e s s u r e ,  2) D r y w e l l  t empera tu re ,  3) Drainage sump pump o p e r a t i o n  
c h a r a c t e r i s t i c s ,  4 )  Sampling containment a i r  f o r  g r o s s  Beta-gamma count .  Max 
a l lowab le  1eakage .has  been set a t  15 gpm. 

Fai led-Fuel  De tec t ion  Systems: Four gamma r a d i a t i o n  monitors  l o c a t e d  e x t e r n a l  t o  
t h e  main s t e a m l i n e s  j u s t  o u t s i d e  of t h e  primary containment are designed t o  d e t e c t  
a g r o s s  release of f i s s i o n  p roduc t s  from t h e  f u e l .  Upon d e t e c t i o n  of h igh  r ad ia -  
t i o n ,  t h e  t r i p  s i g n a l s  gene ra t ed  by t h e  mon i to r s  are used t o  i n i t i a t e  a r e a c t o r  
scram and i s o l a t i o n  of r a d i o a c t i v e  material r e l e a s e d  from t h e  f u e l ,  by c l o s u r e  of 
t h e  main s t e a m l i n e  i s o l a t i o n  va lves .  

~ 

Power: Five d i e s e l - g e n e r a t o r  sets are a v a i l a b l e ,  two f o r  each r e a c t o r  
u n i t ,  and one sha red .  One d i e se l -gene ra to r  can supply r e q u i r e d  power t o  shutdown 
one r e a c t o r .  Fue l  is  s t o r e d  i n  underground t anks  wi th  c a p a c i t y  t o  run  a l l  d i e s e l s  
f o r  7 days. Each d i e s e l  g e n e r a t o r  i s  an independent  u n i t  w i th  a l l  a c c e s s o r i e s  so 
t h a t  loss of one u n i t  w i l l  have no e f f e c t  on o t h e r  u n i t s .  

Rod-Block Monitor: Designed t o  prevent  f u e l  damage as a r e s u l t  of a s i n g l e  rod 
System h a s  two wi thdrawal  e r r o r  under wors t  pe rmi t t ed  c o n d i t i o n s  of RBM bypass .  

RBM channe l s ,  each of which uses  i n p u t  s i g n a l s  from s e v e r a l  LPRM channels .  A 
t r i p  s i g n a l  from e i t h e r  RBM channel can i n i t i a t e  a rod block.  

Rod Worth Minimizer: A f u n c t i o n  of t h e  p r o c e s s  computer t h a t  can i n i t i a t e  a rod 
i n s e r t  b lock ,  a rod wi thdrawal  b lock ,  o r  a rod select b lock  t o  r e i n f o r c e  procedura 
c o n t r o l s  t h a t  l i m i t  r e a c t i v i t y  worth of c o n t r o l  r o d s  under low power c o n d i t i o n s .  



251 

Page 5 ,  BWR 

Reactor:  La 

F. MISCELLANEOUS 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: On-site program i s  planned f o r  
me teo ro log ica l  o b s e r v a t i o n s .  Measurements w i l l  be taken 15  f t  above ground. No 
r e f e r e n c e  t o  seismographs found. 

P l a n t  Operat ing Mode: I Load-following. 

S i t e  Fea tu res :  P l a n t  l o c a t e d  about 3 1 1 2  m i l e s  sou th  of t h e  I l l i n o i s  River  about 

About 4500 acres of t h e  s i t e  w i l l  be used f o r  a l a r g e  
60 m i l e s  SW of Chicago on a 5000 a c r e  tract i n  a comparat ively l e v e l  area. 
g rade  w i l l  be 710 f t  (MSL). 
coo l ing  pond wi th  l e v e l  a t  700 f t .  
I l l i n o i s  River which has  a max f lood  h e i g h t  of 488 so p l a n t  is  w e l l  above f l o o d s .  
Area around s i t e  i s  r e l a t i v e l y  f l a t  w i th  most l and  used f o r  a g r i c u l t u r e .  Popula- 
t i o n  is 120 i n  2 - m i l e  r a d i u s  and 1035 i n  5-mile r a d i u s .  

P l a n t  

The p l a n t  w i l l  t a k e  makeup water from t h e  

Turbine O r i e n t a t i o n :  C e n t e r l i n e  of t u r b i n e  and r e a c t o r  are 1.200 f t  a p a r t .  
Turbine b l a d e s  from one s t a g e ,  i f  e j e c t e d ,  could s t r i k e  t h e  containment s t r u c t u r e .  

Emergency Plans:  The Generat ing S t a t i o n s  Emergency P l a n  e s t a b l i s h e s  p r o t e c t i v e  
a c t i o n  l e v e l s  and p rov ides  l i a i s o n  wi th  o f f - s i t e  suppor t  groups inc lud ing  F e d e r a l ,  
S t a t e  and l o c a l  government a u t h m i t i e s  when such l e v e l s  are exceeded. Document 
reviews and c o n t r o l ,  emergency preparedness  assessment and t r a i n i n g  of p l a n t  
pe r sonne l ,  i n c l u d i n g  p e r i o d i c  d r i l l s ,  are o b j e c t i v e l y  set f o r t h  by t h e  p l an .  

Environmental  Monitoring P lans :  P re -ope ra t iona l  program w i l l  beg in  2 yea r s  be- 
f o r e  commercial f u e l  l oad ing  and w i l l  con t inue  € o r  a t  least  2 years a f t e r  s t a r t - u p .  
P r e o p e r a t i o n a l  phase w i l l  e s t a b l i s h  background r e f e r e n c e s  i n  a q u a t i c  and terres- 
t r i a l  systems and o p e r a t i o n a l  phase w i l l  be u s e f u l  i n  comparing measured l e v e l s  
w i th  10CFR20 g u i d e l i n e s .  Included w i l l  be  ambient gamma r a d i a t i o n ,  a i r b o r n e  p a r t i -  
c u l a t e s ,  misc. f o o d s t u f f s ,  s u r f a c e  waters, bottom sediments  and organisms, p e r i -  
phyton, w e l l  water, p r e c i p i t a t i o n ,  s o i l ,  v e g e t a t i o n ,  eggs ,  mi lk ,  w i l d l i f e  and f i s h .  
The program w i l l  be coord ina ted  wi th  l o c a l ,  s ta te ,  and f e d e r a l  agenc ie s .  

Radwaste Treatment: Designed t o  p rocess  wastes gene ra t ed  du r ing  power o p e r a t i o n ,  
l i q u i d ,  s o l i d ,  or gaseous.  The gaseous wastes are t r e a t e d  and discharged t o  t h e  
atmosphere.  
cycled t o  t h e  p l a n t  and t h e  s o l i d  w a s t e  b a r r e l e d .  
w a s t e ,  w i th  ve ry  low a c t i v i t y  l e v e l s ,  a f t e r  t r e a t m e n t ,  is d i l u t e d  i n  t h e  d i scha rge  
system. Concentrat ion of r a d i o a c t i v i t y  i n  d i s c h a r g e s  is as low as p r a c t i c a b l e  and, 
a lways,  i s  w e l l  below r e g u l a t o r y  l i m i t s .  Wet and d r y  s o l i d  w a s t e s  are drumed and 

shipped o f f - s i t e .  

Most of t h e  l i q u i d  w a s t e  is  p u r i f i e d ,  w i th  t h e  w a t e r  p o r t i o n  be ing  re- 
A f r a c t i o n  of t h e  l i q u i d  water 

S tack  Height - 300' r e i n f o r c e d  conc re t e .  

Waste Heat System: A 4500 acre coo l ing  pond w i l l  be used. Flow through condenser 
of each u n i t  w i l l  b e  645,000 gpm, taken from t h e  coo l ing  pond and r e t u r n e d  t h e r e .  
Makeup f o r  l o s s e s  w i l l  come from I l l i n o i s  River ,  whose ave rage  flow i s  10,680 c f s .  
Condenser h e a t  removal c a p a c i t y  is 7609 x l o 6  B t u l h r .  
r a i s e d  24 F i n  p a s s i n g  through condenser.  

Water temperature  w i l l  be 
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THERMAL 

OUTPUT, M W t  3 2 9 3  

Page 6 
2 

REACTOR NAME L a  S a l k  County S t a t i o n  G. CIRCULATING WATER SYSTEM 
& SITE FEATURES 

TYPE OF NUCLEAR 

STEAM SYSTEM BWR 50-374 I 
1 DOCKLT NO. 50-373 

I SIZE OF SITE 5 0 0 0  ACRES SITE GRADE ELEVATION 710 (MSL) 

I TOPOGRAPHY OF SITE F l a t  

OF SURROUNDING AREA (5  M I  RAD) F l a t ,  except  f o r  h i l l s  a long  the r i v e r  

TOTAL PERMANENT POPULATION I N  2 M I  RAD 1 2 0  ( 1 9 7 5 )  I N  5 M I  RAD 1 0 3 5  (1975 ) 

NEAREST CITY OF 50,000 POPULATION J o l i e t ,  I l l .  

DISTANCE FROM SITE 36 MILES POPULATION 75,200 (1969 ) 

LAND USE I N  5 MILE RADIUS A g r i c u l t u r a l  

CIRCULATING WATER SYSTEM TYPE OF SYSTEM Closed c y c l e  us ing  c o o l i n g  pond I 
WATER TAKEN FROM Cooling pond FOR condenser  c o o l i n g  

SUMMER AVG - F AVG - F - - WATER BODY TEMPERATURES - WINTER AVG - F - 
RIVER FLOW 10,680 (cfs) a"g* "QUANTITY OF MAKEUP WATER - (gpm) 

TEMPERATURE RISE 24  F - +TOTAL FLOW THROUGH CONDENSERS 6 4 5 , 0 0 0  (gpm) 

*HEAT REMOVAL CAPACITY OF CONDENSERS 7609 x 1O6(Btu/hr) *Per Unit  I COOLING TOWERS None 

OTHER INFORMATION Makeup water €or  t h e  system is t aken  from I l l i n o i s  River  I 
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AGUIRRE, 50-376 (PWR) Page 1 I P r o j e c t  N a m e :  Agui r re  Nuclear  Unit  1 Reactor :  Agui r re  
A-E: Gibbs  & H i l l  
Vessel Vendor: Not s p e c i f i e d  Locat ion:  Southern  Coast  of P u e r t o  Rice I Owner: Pue r to  Rico Water Resources Docket No.: 50-376 

NSS Vendor: Westinghouse* Containment Cons t ruc tor :  Burns Roe 
Cons t ruc t ion  Managemen 

I ~ L 

Compiled By: Fred  Heddleson 
March 1971  All c o n t r a c  
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Exclusion Di s t ance ,  M i .  Could no t  f i n d  

Low Popu la t ion  Zone D i s t . ,  M i .  --- 

~ ~~ ~ ~ ~ _ _ _ _ _ _ _ _ _ _ _  

Reactor :  Aguirre  

Design Winds i n  mph: 

A t  0 - 50 f t  e l e v  Designed f o r  200 

I C. SAFETY-RELATED DESIGN CRITERIA 

' Design Basis: Designed t o  provide p r o t e c t i o n  f o r  t h e  p u b l i c  from t h e  consequences 
of a LOCA so  t h a t  containment w i l l  w i ths t and  t h e  r e s u l t i n g  p r e s s u r e  and temperature  
wi th  no breech of i n t e g r i t y  t h a t  would allow leakage  of r a d i o a c t i v i t y  i n  excess  of 
AEC r e g u l a t o r y  l i m i t s .  S h i e l d  b u i l d i n g  s h a l l  a l s o  act as p r o t e c t i o n  f o r  t h e  
r e a c t o r  v e s s e l .  

- 
Vacuum Relief C a p a b i l i t y :  K e l i e l :  Valves and purge system are provided t o  p reven t  

an excess  p r e s s u r e  d i f f e r e n t i a l  of 0 .5  p s i  from o u t s i d e  t o  i n s i d e .  Containment 
v e s s e l  i s  designed f o r  t h e  0.5 p s i  vacuum. 

Metropol is  D i s t ance  Popu la t ion  

Design Basis Earthquake 

50 - 150 f t  

150 - 400 f t  

Operat ing Basis Earthquake I Accel . ,  G I Tornado 0 . 1  

AP = p s i /  s e c  Earthquake Vert ical  Shock, 
% of H o r i z o n t a l  66 

Is i n t e n t  of 70 Design Cr i te r ia  s a t i s f i e d ?  Y e s ,  Appendix I s ta tes  t h a t  p l a n t  h a s  
been designed and w i l l  be  c o n s t r u c t e d  and ope ra t ed  i n  accordance wi th  i n t e n t  of 
proposed cr i ter ia .  

D. ENGINEERED SAFETY FEATURES I 
D 1 .  CONTAINMENT 

Design Press,  

Max Leak R a t e  a t  
Design P r e s s ,  %/day 

Type of Construct ion:  
r i g h t  c y l i n d e r  c o n f i g u r a t i o n  wi th  a shal low dome r o o f .  There is a 5 - f t  a n n u l a r  
space  between t h e  i n s i d e  of t h e  2.5-f t  t h i c k  s h i e l d  b u i l d i n g  and t h e  1 112-in.  
t h i c k  (approx.)  containment v e s s e l .  Both of t h e s e  s t r u c t u r e s  w i l l  be supported 
on a c o n c r e t e  founda t ion  founded on sands tone .  

46 Ca lcu la t ed  Max 
I n t e r n a l  Press ,  p s i g  41.4 

0.25 
P s i g  

The s h i e l d  b u i l d i n g  is  a re in fo rced -conc re t e  s t r u c t u r e  of 

Pos t -Cons t ruc t ion  Tes t ing :  Soap bubble  tests of containment v e s s e l  w i l l  be  run  at  
5, and 46 p s i g .  Then a p r e s s u r e  test  w i l l  be run  a t  52 p s i g  fol lowed by a leakage 
rate test  at 46 p s i g .  
moni tor ing  system w i l l  be i n s t a l l e d .  

d i v i d u a l l y  t e s t a b l e .  Drawings show p e n e t r a t i o n s  as s i n g l e  s e a l e d  excep t  f o r  
double bel lows which can be  p r e s s u r e  t e s t e d .  

P e r i o d i c  leakage rate tests w i l l  be r u n ,  s i n c e  no leakage 

P e n e t r a t i o n s  : PSAR does n o t  state t h a t  p e n e t r a t i o n s  are double s e a l e d  and i n -  

I Weld Channels: No r e f e r e n c e  t o  weld channels  found. 
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Page 3. PWR 
I 

Reactor :  Aguirre  I D2.  CONTAINMENT SAFETY FEATURES 

Containment Spray System: Two pumps ( r a t i n g  could not  be found) with independent 
header  systems sp ray  b o r a t e d  water 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  t h e  
containment atmosphere t o  l i m i t  p r e s s u r e  r ise,  coo l  t h e  a i r ,  and reduce leakage of 
r a d i o a c t i v i t y  a f t e r  LOCA. 

Containment Cooling: Cons i s t s  of three subsystems: 1 1  R e c i r c u l a t i o n  and coo l ing  
t o  l i m i t  containment ambient a i r  temp dur ing  o p e r a t i o n ,  and t o  provide coo l ing  
a f t e r  LOCA; 2) Nuclear  De tec to r  Well Cooling designed t o  coo l  out-of-core neutron 
d e t e c t o r s  and t o  ma in ta in  b i o l o g i c a l  s h i e l d  c o n c r e t e  below 150 F; 3) Purge System 
t o  provide a r e d u c t i o n  of r a d i o a c t i v i t y  l e v e l  fo l lowing  normal full-power opera- 
t i o n .  

Containment I s o l a t i o n  System: Designed t o  p reven t  r e l e a s e  of r a d i o a c t i v i t y  rrom 
containment through p e n e t r a t i o n s .  S o ,  a l l  p e n e t r a t i o n s  a r e  equipped with i s o l a t i o  
v a l v e s  which o p e r a t e  a u t o m a t i c a l l y  by t h e  sa fegua rds  c o n t r o l  system. 
qu i r ed  t o  ma in ta in  containment i n t e g r i t y  are c l o s e d ,  and i n  even t  of LOCA, v a l v e s  
r e q u i r e d  f o r  o p e r a t i o n  of s a fegua rds  a r e  opened. 

Valves re- 

Containment A i r  F i l t r a t i o n :  A i r  exhausted from annulus  i s  f i l t e r e d  by p a r t i c u -  
l a t e  f i l t e r ,  HEPA, and c h a r c o a l  f i l t e r .  A i r  exhausted from containment v e s s e l  is 
f i l t e r e d  by HEFA on ly .  

P e n e t r a t i o n  Room: Electrical  p e n e t r a t i o n  rooms a t  two l e v e l s ,  mechanical 
p e n e t r a t i o n  room a t  one l e v e l .  

Organic-Iodide F i l t e r :  None mentioned. 

Hydrogen Recombiner: Hydrogen gene ra t ion  d i s c u s s e d  i n  Appendix H. It i s  expected 
t h a t  hydrogen gas  c o n t r o l  w i l l  be needed, and method used w i l l  be determined later 

D3. SAFETY I N J E C T I O N  SYSTEMS 

Accumulator Tanks: 
t h e i r  c o n t e n t s  i n t o  t h e  r e a c t o r  ve ry  q u i c k l y  when c o o l a n t  system p r e s s u r e  drops be 
low 700 p s i g .  Tanks are p r e s s u r i z e d  w i t h  n i t r o g e n  gas  t o  a c t u a t e  t h e  check va lves  
t h a t  c l o s e  o f f  t h e  dump l i n e .  

Two t anks  each ho ld ing  8650 g a l l o n s  of bo ra t ed  water dump 

High-head S a f e t y  I n j e c t i o n :  Two pumps (PSAR w i l l  supply r a t i n g  l a t e r )  supply 
bo ra t ed  water t o  t h e  c o o l a n t  system f o r  makeup o r  s m a l l  l e a k s .  
from t h e  r e f u e l i n g  water s t o r a g e  t ank .  
d i s c h a r g e  of t h e  high-head pumps i n j e c t s  i t s  c o n t e n t s  of 12% b o r i c  a c i d  i n t o  t h e  
system a l s o .  

Pumps t ake  s u c t i o n  
The boron i n j e c t i o n  tank l o c a t e d  a t  t h e  

Low-head S a f e t y  I n j e c t i o n :  Two pumps are a v a i l a b l e  as p a r t  of t h e  r e s i d u a l h e a t -  
removal system, r a t e d  a t  2500 gpm @ 600 p s i g .  One pump has  t h e  c a p a c i t y  t o  f l o o d  
t h e  co re  a t  l o w  p r e s s u r e .  
A steam-dump system can h e l p  d e p r e s s u r i z e  so t h e  low p r e s s u r e  pumps and accumula- 
t o r s  can f u n c t i o n .  

Suc t ion  i s  t aken  from t h e  r e f u e l i n g  water s t o r a g e  t ank .  
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Reactor:  Aguirre  
E. OTHER SAFETY-RELATED FEATURES 

Reactor  Vessel F a i l u r e :  No r e f e r e n c e  found. 
Missile & Reactor  Forces - 

I Core Cooling C a p a b i l i t y  - 

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

Reactor-Coolant Leak-Detection Systems: The fo l lowing  methods are a v a i l a b l e  t o  
d e t e c t  l eakage  du r ing  normal o p e r a t i o n :  1) Air p a r t i c u l a t e  monitor  w i th  a p o s s i b l e  
s e n s i t i v i t y  t o  0.013 gpm of l eakage ;  2)  g r o s s  beta-gamma monitor  which could de- 
tect  a l e a k  of 2 t o  4 gpm; 3) humidity d e t e c t o r ;  4) condensate  from c o o l e r  c o i l s ;  
5) high-pressure charging pump; 6) sump pumps, and o t h e r  means. 

Fai led-Fuel-Detect ion Systems: No r e f e r e n c e  found. 

Emergency Power: Two d i e s e l - g e n e r a t o r  sets w i l l  be  provided,  e i t h e r  of which can 
supp ly  minimum sa fegua rds  r e q u i r e d  f o r  DBA. Each of t h e  two u n i t s  w i l l  be housed 
s e p a r a t e l y  and be an independent system. Engines w i l l  be s t a r t e d  by compressed 
a i r  wi th  a i r  c a p a c i t y  f o r  5 starts. Fuel  f o r  100 hours  of f u l l  c a p a c i t y  o p e r a t i o n  
of bo th  u n i t s  w i l l  be  s t o r e d  on t h e  s i t e .  

Con t ro l  of Axial Xenon O s c i l l a t i o n s :  
Burnable Shims - Bor ic  a c i d  i n  c o o l a n t .  

Part-Length Con t ro l  Rods - Absorber i n  bottom 3 f t  used t o  shape a x i a l  power 
d i s t r i b u t i o n  and t o  c o n t r o l  a x i a l  xenon o s c i l l a t i o n s .  

In-Core I n s t r u m e n t a t i o n  - Y e s ,  f o r  i n fo rma t ion  on neu t ron - f lux  d i s t r i b u t i o n  
and f u e l  assembly o u t l e t  temperatures .  

Unborated Water Control :  When adding w a t e r  t o  t h e  c o o l a n t  system, t h e  o p e r a t o r  
must p r e s e l e c t  q u a n t i t y  and c o n c e n t r a t i o n .  The system is then  a c t u a t e d  and opera-  
t i o n  i s  t h e n  au tomat i c .  Prese t  l i m i t s  c o n t r o l  d i l u t i o n  s o  excess  d i l u t i o n  does 
n o t  occur .  

Long-Term Cooling - I n t e r n a l  o r  E x t e r n a l  Systems: Long term cooling can be pro- 
v ided  by t h e  l o w  p r e s s u r e  pumps of t h e  Res idua l  Heat Removal System. 
r e c i r c u l a t i o n  c o o l i n g  phase,  t h e  S e r v i c e  Water System s u p p l i e s  s a l t  water from 
t h e  bay t o  c o o l  t h e  component coo l ing  h e a t  exchangers .  
n e c t i o n  between t h e  sp ray  system and t h e  Res idua l  Heat Removal Heat Exchanger. 

During t h e  

F igu re  6.4-1 shows a con- 
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Reactor :  Aguirre  
F. MISCELLANEOUS 

Windspeed, D i r e c t i o n  Recorders,  and Seismographs: A 146-f t  tower w a s  e r e c t e d  a t  
t h e  s i t e  i n  1968. Continuous wind r eco rds  have recorded s i n c e  then .  Temperature 
measurements w i l l  soon be  t aken .  Two seismometers w i l l  be i n s t a l l e d  t o  measure 
ground v i b r a t i o n .  

P l a n t  Operat ing Mode: Load fo l lowing .  

S i t e  Fea tu res :  
Bay of Johos.  

Sea t o  a p o i n t  about  5 miles from t h e  water where h i l l s  t a k e  shape.  
' sists of 317.5 acres w i t h  a s i t e  grade e l e v a t i o n  of 20 (MSL). 

use is  f o r  a g r i c u l t u r e  ( suga r  cane ) .  
4840 permanent r e s i d e n t s  and i n  a 5-mi r a d i u s ,  28,570. 
a d j a c e n t  t o  t h e  p l a n t  p r o p e r t y .  

The p l a n t  i s  l o c a t e d  on t h e  sou the rn  s h o r e  of Pue r to  Rico on t h e  
The l a n d  h e r e  i s  f l a t  t o  r o l l i n g  w i t h  much of t h e  area nea r  t h e  I -  water being mangrove swamps. The l and  r ises g r a d u a l l y  from t h e  bay o r  Carr ibean 

The s i t e  con- 
Most of t h e  land 

I n  a 2-mi r a d i u s  from t h e  p l a n t  t h e r e  are 
The v i l l a g e  of Aguirre  is  

Popu la t ion  of C e n t r a l  Aguirre  is  about 1800. 

Turbine O r i e n t a t i o n :  Turbine c e n t e r l i n e  i s  ~ 1 8 2  f t from r e a c t o r  c e n t e r l i n e .  
Blades e j e c t e d  from t u r b i n e  could s t r i k e  containment.  Appendix E d i s c u s s e s  t h i s .  

Emergency P lans :  PSAR o u t l i n e s  emergency p l a n s  f o r  r a d i a t i o n  release, t i re ,  ex- 
p l o s i o n ,  h u r r i c a n e ,  etc.  t h a t  e s t a b l i s h e s  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 proce- 
dures .  Medical a s s i s t a n c e  has  been worked out  w i t h  l o c a l  medical  f a c i l i t i e s .  Othe 
o u t s i d e  o r g a n i z a t i o n s  t h a t  w i l l  coope ra t e  are p o l i c e  and f i r e  departments ,  h e a l t h  
departments and P u e r t o  Rico Nuclear Center .  

Environmental  Monitoring Plans-: Data ob ta ined  from t h e  p r e o p e r a t i o n a l  p e r i o d  w i l l  
e s t a b l i s h  n a t u r a l  and o t h e r  r a d i a t i o n  background l e v e l s  f o r  comparison wi th  d a t a  
ob ta ined  a f t e r  t h e  p l a n t  is  placed i n  o p e r a t i o n .  Terrestrial  and marine s t a t i o n s  
w i l l  be  se t  up f o r  cont inued monitor ing.  T e r r i t o r i a l  s t a t i o n s  w i l l  i n c l u d e  con- 
t i nuous  b e t a ,  g a m a ,  and a i r  samples,  as w e l l  as p r e c i p i t a t i o n ,  s o i l ,  and water 
samples,  w e l l  water, and bottom sediments .  
p l i n g ,  environmental  measurements and e c o l o g i c a l  i n v e s t i g a t i o n s  on mollucks o r  
c r u s t a c e a ,  sea water, and bottom f i s h .  

Radwaste Treatment:  
evapora to r  where low-level wastes are monitored f o r  d i s c h a r g e  v i a  t h e  condenser 
c i r c u l a t i n g  w a t e r  w e l l  below l O C F R Z 0  l i m i t s .  Evaporator  r e s i d u e s  and o t h e r  s o l i d  
wastes are drummed and shipped from t h e  s i t e  f o r  u l t i m a t e  d i s p o s a l .  Gaseous 
wastes are c o l l e c t e d  and s t o r e d  u n t i l  t h e i r  r a d i o a c t i v i t y  l e v e l  is  low enough s o  
t h a t  d i s c h a r g e  t o  t h e  environment can be made through t h e  s t a t i o n  ven t  on top  of 
t h e  r e a c t o r  b u i l d i n g ,  below 10CFR20 l i m i t s .  
S t ack  Height - 
Waste Heat A once-through system w i l l  t a k e  water from t h e  Bay of Jobos 
and d i s c h a r g e  back i n t o  t h e  bay a f t e r  pas s ing  through t h e  condensers .  No informa- 
t i o n  is  g iven  i n  PSAR on q u a n t i t y  of f low,  t empera tu re  r ise ,  o r  o the rwise .  F ive  
1 / 4  c a p a c i t y  c i r c u l a t i n g  pumps w i l l  be provided.  

The marine s t a t i o n s  w i l l  i n c l u d e  s a m -  

Liquid wastes are c o l l e c t e d  and processed through t h e  waste 

Vent from t o p  of r e a c t o r  b u i l d i n g .  
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OUTPUT, M W t  1 7 8 5  

Page 6 

TYPE OF NUCLLAR DOCKET NO. 50-376 

STEAM SYSTEM PWR 

RLACTOR NAME Agu i r r e  Nuclear  Unit  1 I 

MAX PROB FLOOD LEVEL 1'3.6' (MSL) 

1 SIZE OF SITE 317.5 ACRES SITE GRADE ELEVATION 20.0'  (MSL) 

I TOPOGRAPHY OF SITE Kol l ine  

OF SURROUNDING AREA ( 5  M I  RAD) F l a t  t o  R o l l i n g  - H i l l s  beg in  5 miles t o  tile ;i. 

TOTAL PERMANENT POPULATION I N  2 M I  RAD 4840 (l970 ) I N  5 MI RAD 28.570 (1'370 

NEAREST CITY OF 50,000 POPULATION Guayama 

DISTANCE FROM SITE 8 MILES POPULATION 52,000 (1970 

LAND USE I N  5 MILE R A D I U S  A g r i c u l t u r a l  - bugar  cane 

CIRCULATING WATER SYSTEM TYPE OF SYSTEM Once through 

WATER TAKEN FROM J a h i a  D e  Johos FOR Condenser Cooling 

SUMMER AVG - F AVG - F 

RIVER FLOW N i l  (cfs) avg. !:QUANTITY OF MAKEUP WATER - (gpm) 

- TEMPERATURE RISE - F 

- - WATER BODY TEMPERATUES - WINTER AVG - F - 
( gPm - $TOTAL FLOW THROUGH CONDENSERS 

%AT REMOVAL CAPACITY OF CONDENSERS - (Btu/hr) * P e r  Unit 

COOLING TOWERS None 

OTHER INFORMATION Five 1/4 c a p a c i t y  pumps a r e  used for c i r c u l a t i n g  w a t e r  system 

~ __ ~~~ ~ 

NUCLEAR SAFETY INFORMATION CENTER 
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* 
WATERFORD, 50-382 & 50-383 (PWR) Page 1 

P r o j e c t  Name:  Waterford Steam Electric S t a t i o n  
A-E: Ebasco S e r v i c e s ,  Inc .  

Location:Near T a f t  , Louis iana  8 Vessel Vendor: Combustion Engineer ing 
Owner: Louis iana  L i g h t  and Power Co. Docket No.: 50-382, 50-383 
NSS Vendor: Combustion Engineer ing 

Reactor :  Waterford 

Containment Cons t ruc tor :  Not S p e c i f i e d  

Type and Form 
Number of Cont ro l  
Rods 6 1  X 5 
Number of Part-Length 
Rods (PLR) 8 X 5 

*22 miles west of N e w  Or leans ,  La. 

A. THERMAL-HY DRAULIC 
I 

Not Discussed 

305 

,+o 

3390 

1125 

Thermal Output,  
rlwt 
E l e c t r i c a l  Output ,  
MWP 
T o t a l  Heat Output f o r  
S a f e t y  Design, MWt  
T o t a l  Heat Output ,  
B t u l h r  

3580 

11.6 X lo6 

I System P r e s s u r e ,  I I I c n  

I l b l h r  I 
FW-FIowrate f o r  I I I , ~  c Y i n 6  . L-rL." A * w  
Heat Trans l b / h r  

]Fu;l Rods, f T " e c  1 ::io 
2.68 X 10 Avg Mass Veloc i ty  

l b l h r - f t 2  
Nominal Core 
I n l e t  Temu. 
Avg R i s e  i n  I Core. OF I 6o 

l N o m  Hot Channel I fill& w 7- 

O u t l e t  Temp, "F 
Avg Film Coeff ,  
Btu /hr  f t ' ,  "F 
Avg Film Temp , 2 1 8  

6160 

c)? 

D i f f ,  OF 
A c t i v e  H e a t  Trans 
Surf  Area, f t 2  

55,000 - 
205,100 Avg Heat Flux,  

Btu /hr  f t 2  
Max Heat Flux . c , . n  

I B t u / h r  f t 2  I 
lAvg Thermal I C  a 

Max Clad Sur- I f a c e  Temu. "F 
I 6 5 7  

No. Coolant 
Loops 

** Uni ts  1 8 2 ( a t  t h i s  s i t e )  w i l l  be 
coa l - f i red .  These two n u c l e a r  u n i t s  

B.  NUCLEAR 
I 

H 2 0 / u ,  3.35 
Cold 
Avg 1st-Cycle  
Burnup, MWD/MTU 
F i r s t  Core Avg 
Burnup, KWD/MTU 

MWD/MTU 
1 .9  Region-1 

Enrichment,  % 
2.3 Reg ion-2 

Enrichment,  % 
Region-3 2.9 
Enrichment,  % 
k e f f ,  Cold, No 1.29 
Power, Clean 
k e f f ,  Hot, F u l l  Power 1.15 
Xe and Sm 

>7.2 T o t a l  Rod 
Worth, % 

1400 Shutdown Boron, No 
Rods, Clean, Cold, ppm 

1600 Shutdown Boron, No 
Rods, Clean, Hot, ppm 
Boron Worth, Hot,  -0.13 X lo-' 

13138 

21700 

Maximum Burnup, --- 

Boron Worth, Cold, I ,., 

I " To T L  Coeff.  Ak/k lvs i  

-3 
- V e l /  A 10 

% bk/k/ppm 
F u l l  Power Moderator 
T e m D  Coeff ,  Ak/k/"F 
Moderator Press n L _  

Moderator Void Coeff 
Ak/k/% Void 

to -2 10-4 

x 
I - .~ 

to -1,6 lo-$ 

Doppler C o e f f i c i e n t ,  (-1 to 
Ak/k/"F x 10- 
Shutdown Yargin,  Hot 
One Rod S t u c k ,  % Ak/k I 1 
Burnable Poisons ,  I I 
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Exclus ion  Di s t ance ,  M i .  0.57 

Low Popu la t ion  Zone D i s t . ,  M i .  2.0 

Metropo l i s  Distance 

N e w  Or l eans ,  La. 22 m i  665,000 -69 
Design Basis Earthquake 

Operat ing Bas is  Earthquake 
Accel . ,  G 

Accel. ,  g 0.10 

0.05 

Design Winds i n  mph: 

A t  0 - 50 f t  e l e v  200:: 

50 - 150 f t  <: I n  accordance wi th  
ASCE paper  3269 

150 - 400 f t  

Tornado 300 mph tang. + 60 t r a n s .  

Earthquake Vertical Shock, 67 AP = 3 p s i 1  3 s e c  % of H o r i z o n t a l  

Is i n t e n t  of 70 Design Cr i te r ia  s a t i s f i e d ?  Yes, S e c t i o n  1.7 d i s c u s s e s  each cr i ter i i  
i t e m  and e x p l a i n s  conformance. 

D. ENGINEERED SAFETY FEATURES I 
44 

Calcu la t ed  Max 
I n t e r n a l  Press,  p s i g  39.6 Design Press ,  

M a x  Leak Rate a t  
P s i g  

Design P r e s s ,  %/day 0.5 

Type of Cons t ruc t ion :  
s h i e l d  b u i l d i n g ,  c y l i n d r i c a l  i n  shape wi th  hemisphe r i ca l  dome and e l l i p s o d i a l  
bottom. 
v e s s e l s .  

1 
S t e e l  containment v e s s e l  surrounded by a reinforced-concretc  

A space  o f  about 4 feet w i l l  be provided a l l  around between t h e  two 

Design Basis: Designed t o  c o n t a i n  p r e s s u r e s  and t empera tu res  r e s u l t i n g  from LOCA 
accompanied by loss of e x t e r n a l  power when t h e  l a r g e s t  p i p e  has  a double-ended 
r u p t u r e .  
seconds after r u p t u r e  excep t  f o r  accumulators  which would f u n c t i o n  sooner .  

Designed based  on ope ra t ion  of eng inee red  s a f e t y  f e a t u r e s  w i t h i n  30 

Vacuum R e l i e f  C a p a b i l i t y :  
connec t ions  f o r  ven t ing .  

Designed f o r  0.25 p s i  vacuum us ing  v e n t i l a t i o n  purge 
Automatic vacuum relief dev ices  are provided a l s o .  

Pos t -Cons t ruc t ion  Tes t ing :  p r e s s u r e  tests wi th  soapbubble i n s p e c t i o n  w i l l  be run a 
5 and 40 p s i g .  Next, leakage rat( 
tests w i l l  be  run  a t  44 ps ig .  P e r i o d i c  leakage rate tests will be run t h e r e a f t e r  
There w i l l  be no leakage monitor ing system. 
P e n e t r a t i o n s :  S i n g l e  seals, e lectr ical  u n i t s  are double and t e s t a b l e .  

A p r e s s u r e  test  a t  49.5 p s i g  w i l l  t h e n  be run .  

Weld Channels: None mentioned. 
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Reactor :  Waterford I D2. CONTAINMENT SAFETY FEATURES 

Containment ra Designed t o  sp ray  bo ra t ed  water downward from upper pa r  
or containmenr T: d t e  atmosphere fo l lowing  LOCA. Heat-removal capac i ty  of 
flow from two pumps (1750 gpm @ 200 p s i g )  w i l l  keep p r e s s u r e  and temperature  D e l 0  
des ign  l i m i t s  f o r  t h e  l a r g e s t  s i z e  p ipe  break.  This  r e q u i r e s  a heat-removal cap- 
a c i t y  of 280 X lo6 But /hr  wi th  steam-air mixture  cond i t ion  of  216 F. 
i n i t i a t e d  by co inc idence  o f  i n j e c t i o n  s i g n a l  and high-high containment p re s su re .  

Containment Cooling: Four f a n - c o i l  coo l ing  
hea t  gene ra t ed  by t h e  most s eve re  LOCA (234 X 10 
water from t h e  component coo l ing  water system ( f u l l  f low,  no modulating v a l v e s ) .  
Fan c i r c u l a t e s  60,000 cfm @ 4'' water s ta t ic  p r e s s u r e  us ing  a 175 hp motor. 
u n i t s  run du r ing  normal ope ra t ion .  

Containment I s o l a t i o n  System: T O  prevent  l o s s  of  i s o l a t i o n  o r  i n t o l e r a b l e  leakage  
a double  b a r r i e r  minimizes leakage through a l l  f l u i d  p e n e t r a t i o n s  not  s e r v i n g  i n c i  
den t  consequence l i m i t i n g  systems.  High containment p r e s s u r e  i n i t i a t e s  i s o l a t i o n ,  
c l o s i n g  i s o l a t i o n  va lves  on p e n e t r a t i o n s  n o t  r e q u i r e d  f o r  ope ra t ion  of  engineered  
s a f e t y  f e a t u r e  systems.  Also,  high r a d i a t i o n  s i g n a l  c l o s e s  i s o l a t i o n  va lves  on a1 
non-safety f e a t u r e  system l i n e s .  

10 ,000  cfm pass  air through HEPA f i l t e r s  and impregnated cha rcoa l  absorbers .  
containment volume can be r e c i r c u l a t e d  every  4 hours .  

System 

u n i t 8  a r e  provided s i z e d  t o  remove 
Bu t /h r ) .  C o i l s  a r e  cooled by 

Three 

Containment A i r  F i l t r a t i o n :  TWO a i r b o r n  r a d i o a c t i v i t y  removal u n i t s  handl ing 
One 

P e n e t r a t i o n  k a n :  There is a p e n e t r a t i o n  a r e a  bu t  it i s  d i f f i c u l t  t o  determine 
if a p e n e t r a t i o n  room e x i s t s .  

Organic-Iodide F i l t e r :  None mentioned. 

Hydrogen Recombiner: Sec t ion  14.13 ana lyzes  LOCA and s t a t e s  t h a t  metal-water 
r e a c t i o n s  w i l l  be less t h a t  1%. 
t r a t i o n  below 3%. Recombiners no t  mentioned. 

Purging w i l l  be used t o  hold  hydrogen concen- 

D3 .  SAFETY I N J E C T I O N  SYSTEMS 

Accumulator Tanks: Four t a n k s ,  each ho ld ing  8250gal lons of bo ra t ed  water  w i l l  
dump t h e i r  c o n t e n t s i n t o  each of t h e  4 co ld  l e g s  of  t h e  coo lan t  system. 
occurs  a u t o m a t i c a l l y  when r e a c t o r  p r e s s u r e  drops  below 200 p s i g  . 
( l i m i t  metal-water r e a t i o n  t o  less than  1%, and p reven t  f u e l  damage) can be met 
w i t h  t h r e e  of t h e  4 t a n k s  func t ion ing .  

T h i s  a c t i c  
Design c r i t e r i a  

H-Lgh-head Sa fe ty  I n j e c t i o n :  Three pumps each r a t e d  a t  380 gpm @. 1950 p s i g  can 
d e l i v e r  bo ra t ed  water from t h e  r e f u e l i n g  s t o r a g e  tank  when t h e  i n i t i a t i o n  s i g n a l  
o f  low-low p r e s s u r i z e r  p r e s s u r e  o r  h igh  containment  p r e s s u r e  i s  rece ived .  One of 
t h e  3 pumps can meet t h e  des ign  cr i ter ia  mentioned i n  t h e  paragraph above. 
2 redundant  systems ope ra t e  from i n d i v i d u a l  d i e s e l - g e n e r a t o r  power i f  o f f - s i t e  
p a r e r  i s  l o s t .  

The 

Low-head Sa fe ty  I n j e c t i o n :  Two pumps each r a t e d  a t  4150 gpm @ 250 p s i g  d e l i v e r  

These pumps s tar t  a t  t h e  same time 
bora t ed  water from t h e  r e f u e l i n g  s t o r a g e  tank when t h e  i n j e c t i o n  s i g n a l  i s  rece ive  
and t h e  system p r e s s u r e  drops s u f f i c i e n t l y .  
h igh-pressure  s a f e t y  i n j e c t i o n  pumps start. 
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Reactor :  Waterford 
E.  OTHER SAFETY-RELATED FEATURES 

Reactor  Vessel F a i l u r e :  Not d i scussed .  
Missile & Reactor  Forces  - 

Core Cooling C a p a b i l i t y  - I 
Containment F l o o d a b i l i t y  - 

Reactor-Coolant Leak-Detection Systems: Leaks can be d e t e c t e d  by inc reased  temp- 
e r a t u r e  o* p r e s s u r e  i n  containment ,  by moni tor ing  sump-pump o p e r a t i o n ,  i n c r e a s e  i n  
a i r b o r n e  a c t i v i t y ,  by moni tor ing  component coo l ing  water  t empera tu res ,  p re s s -  
u r i z e r  l e v e l  and makeup q u a n t i t i e s  and tempera ture  s e n s o r s  on s a f e t y  va lves .  
Excess ive  leakage  d e t e c t i o n  by any menas w i l l  cause p l a n t  s h u t  down a c t i o n .  

Fai led-Fuel-Detect ion S y s t e m :  A s h i e l d e d  NaI s c i n t i l l a t i o n  d e t e c t o r  suspended i n  
a p i p e - t e e  w e l l  which is  l o c a t e d  i n  a sample l i n e  tapped o f f  t h e  letdown stream of 
t h e  coo lan t  system w i l l  d e t e c t  i nc reased  a c t i v i t y  w i t h i n  5 minutes. The s i g n a l  is 
t r a n s m i t t e d  t o  two s ing le -channe l  spec t romete r  rate meters i n  t h e  c o n t r o l  room. 

Emergency Power: 
e n e r g i z e  t h e  4.16 kv buses  when o f f - s i t e  power i s  l o s t .  
capable  o f  f u r n i s h i n g  r e q u i r e &  power for e f f i c i e n t  shutdown o f  t h e  p l a n t .  Fuel  
supply  f o r  7 days o f  ful l -power o p e r a t i o n  f o r  one u n i t  w i l l  be s t o r e d  on t h e  s i t e .  

Two independent  d i e s e l - g e n e r a t o r  systems are provided t o  
Each d i e s e l - g e n e r a t o r  is  

Con t ro l  of Axia l  Xenon O s c i l l a t i o n s :  
Burnable  Shims - No d i s c u s s i o n  of t h i s  subject found. 

Par t -Length Cont ro l  Rods - 

In-Core Ins t rumen ta t ion  -To provide  in fo rma t ion  on neu t ron  f l u x  d i s t r i b u t i o n .  

Eight  assembl ies  o f  5 rods  each having reduced 
l eng th  neu t ron  abso rbe r  used t o  c o n t r o l  power d i s t r i b u t i o n  

Unborated Water Control :  Because o f  equipment and c o n t r o l s ,  and a d m i n i s t r a t i v e  
procedures  provided ,  t h e  p r o b a b i l i t y  o f  e r roneous  boron d i l u t i o n  is very  small. 
Never the l e s s ,  i f  d i l u t i o n  of boron i n  t h e  c o o l a n t  d o e s . o c c u r ,  numerous a la rms  and 
i n d i c a t i o n s  w i l l  a l e r t  t h e  ope ra to r .  
d i l u t i o n  is slow enough t o  a l low t h e  o p e r a t o r  t o  determine t h e  cause and t a k e  
c o r r e c t i v e  a c t i o n  b e f o r e  shutdown margin i s  absorbed.  

The maximum r e a c t i v i t y  a d d i t i o n  due t o  t h e  

Long-Term Cooling - I n t e r n a l  o r  E x t e r n a l  Systems: Five safety injection pumps are 

a v a i l a b l e ,  and t h e  system may a l s o  be a l i g n e d  t o  use  e i t h e r  containment  sp ray  
pump t o  i n j e c t  coo l ing  water. Both systems are des igned  f o r  long-term unat tended  
ope ra t ion .  
system w i l l  be  r e q u i r e d  only  f o r  t h a t  t i m e  after LOCA which i s  necessa ry  t o  
reduce containment  pressul le  t o  n e a r  a tmospheric .  

Suc t ion  is taken  f r o m  t h e  containment  sump. T h e  containment  coo l ing  
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Page 5 ,  PWR 
I 

Reactor :  Waterf ord I F .  MISCELLANEOUS 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: A tower w i l l  be i n s t a l l e d  t o  
measure wind speed ( a t  top)  w i th  3 l e v e l s  of temperature  measurement and a re-  
cording r a i n  gage. 

(Seismographs no t  mentioned) 

P l a n t  Operat ing Mode: Load fo l lowing .  I 
~~ ~~ ~~ ~~ 

S i t e  Fea tu res :  
w e s t  of New Or l eans ,  La. 
runs along t h e  r i v e r  between s i t e  and r i v e r .  Max p robab le  f lood  is 2 4 ' .  S i t e  is 
i n  an i n d u s t r i a l  area; however, small v i l l a g e s  are ve ry  c l o s e .  Two c o a l - f i r e d  
p l a n t s  w i l l  be  l o c a t e d  on same s i t e .  I n  a 2 m i l e  r a d i u s  from t h e  p l a n t  t h e r e  a r e  
1685 peop le ,  and i n  5 m i l e s ,  16,095. Back from t h e  r i v e r ,  land i s  used f o r  
farming. 

Located on 3600 acres along t h e  M i s s i s s i p p i  River  about  22  m i l e s  
S i t e  g rade  is  +lo'  MSL; however, a l evee  (30' MSL top)  I 

Turbine O r i e n t a t i o n :  E jec t ed  t u r b i n e  b l ades  could s t r i k e  containment s h e l l .  
C e n t e r l i n e s  are about  360 f t  a p a r t .  

Emergency P lans  : 
r a d i a t i o n  exposure,  contaminat ion,  and o t h e r  c o n d i t i o n s  bo th  nuc lea r  and non- 
n u c l e a r .  Practice d r i l l s  w i l l  be  h e l d  f o r  f a m i l i a r i z a t i o n  and t r a i n i n g .  Outside 
agenc ie s  such as P o l i c e ,  F i r e  .Departments, AEC, and o t h e r  l o c a l ,  s ta te ,  and 
f e d e r a l  agenc ie s  w i l l  be  c a l l e d  upon i f  needed. 

Environmental  Monitoring P lans :  The a p p l i c a n t  w i l l  conduct an e x t e n s i v e  r ad io lo -  
g i c a l  monitor ing program. Program d iv ided  i n t o  2 p a r t s .  One invo lves  cont inuous 
monitor ing of d i s c h a r g e s  t o  t h e  environment f o r  g ross  and s p e c i f i c  r a d i o a c t i v i t y  
a n a l y s i s .  This  p a r t  u t i l i z e s  in -p l an t  p rocess  and area r a d i a t i o n  monitor ing 
equipment. The o t h e r  p a r t  i nvo lves  ana lyses  of environmental  samples f o r  radio-  
a c t i v i t y  ana lyses  i n  t h e  f i e l d .  P a r t  of t h i s  program w i l l  be  conducted by outsidc 
c o n s u l t a n t s .  The programs are i n t e r r e l a t e d  and an a t t empt  w i l l  be made t o  corre-  
l a te  r e s u l t s  from one p a r t  t o  t h e  o t h e r .  

A p l a n  w i l l  b e  developed t o  cover t i r e ,  i n j u r y ,  i l l n e s s ,  

Radwaste Treatment:  W i l l  p rov ide  means f o r  c o n t r o l l e d  hand l ing ,  s t o r a g e ,  and d i s ,  
p o s a l  of l i q u i d ,  gaseous,  and s o l i d  wastes. Rad ioac t ive  l i q u i d s  w i l l  be t r e a t e d  
in  ion exchangers and w a s t e  c o n c e n t r a t o r s  f o r  removal of r a d i o a c t i v e  materials. 
Liquid e f f l u e n t  from t h e  Coolant System w i l l  f i r s t  be  p u r i f i e d  i n  i o n  exchangers 
and then  processed i n  t h e  Boron Management System by f i l t r a t i o n ,  i o n  exchange, an1 
concen t r a t ion .  A l l  w a s t e s  w i l l  b e  r e l e a s e d  i n  accordance w i t h  lOCFR20. Waste 
gases  w i l l  b e  c o l l e c t e d  and compressed i n t o  gas  decay t anks  f o r  later r e l e a s e .  
A l l  s o l i d  wastes w i l l  be s t o r e d  i n  c o n t a i n e r s  f o r  o f f - s i t e  d i s p o s a l .  
Stack Height - Located a d j a c e n t  t o  containment and a p p a r e n t l y  
Waste Heat System: 
M i s s i s s i p p i  and pumping back i n t o  t h e  r i v e r .  
T o t a l  condenser coo l ing  water f o r  t h e  two n u c l e a r  u n i t s  w i l l  be  n e a r l y  
2,000,000 gpm wi th  16  F temp rise. 

s l i g h t l y  higher .  

River  average flow i s  493,000 c f s .  
A once through system w i l l  be  used t a k i n g  water from t h e  
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Page 6 

THERMAL 

OUTPUT, M W t  3390 

G. CIRCULATING WATER SYSTEM r & S I T E  FEATURES 

DOCKET NO. 50-382 

50-383 
TYPE O F  NUCLEAR 

STEAM SYSTEM PWR 

REACTOR NAK Waterford S t e m  Elec t r ic  
stat  i b n  I 

NUCLEAR SAFETY INFORHATION CENTER 
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SUSQUEHANNA, 50-387 & 50-388 (BWR) Page 1 

P r o j e c t  N a m e :  Susquehanna Steam Electric S t a t i o n  Reactor :  Susquehanna 
Uni t  1 & Uni t  2 A-E: Bechte l  

Locat ion:  Luzerne C o . ,  PA Vessel Vendor: Not S p e c i f i e d  
Owner: Pennsylvania  Power & L i g h t  Docket No.: 50-387, 50-388 
NSS Vendor: General  Electric Containment Cons t ruc tor :  Bechte l  Respon- 
F 

A.  THERMAL-HYDRAULIC 

Thermal Output,  
M W t  
E l e c t r i c a l  Output ,  
We 

3293 

1140 
- 

T o t a l  Heat Output f o r  

S t e a m  Flow Rate, 
3440(14.4.1> 

Rate ,  l b / h r  
Coolant P r e s s u r e ,  -2 ,._A 

lULU Psig  
Heat T r a n s f e r  
Area, f t 2  66.1 

~ (T 3.2.1) - ~~~~ 

Max Power p e r  Fuel  
18.35 Rod Uni t  Lgth,  kw/f t  

Maximum Heat Flux,  
425,060 Btu/hr-f  t 2  

Average Heat Flux,  
Btu/hr-f  t 2  163,230 
Maximum Fuel  Tempera- 
t u r e ,  OF 
Average Fuel  Rod 
Surface  Temp OF 
MCHFR 

4430 

560 

>&.9 

B .  NUCLEAR 

H 2 O / U O 2  Volume I n , -  
I L . 4 3  R a t i o  

Moderator T e m D  Coef 
I ---- 

Cold, Ak/k/'F 
Moderator Temp Coef ---- 
Hot,  No Voids 
Moderator Void Coef 
Hot, No Voids,  Ak/k/% -1.0 x 
Moderator Void Coef 
Operat ing 
Doppler C o e f f i c i e n t ,  
Cold 

-1.7 x lo-? 
-1.18 x 
-1.15 x 
-1.19 x 

Doppler C o e f f i c i e n t ,  
Hot, No Voids 
Doppler C o e f f i c i e n t ,  
ODeratine I n i t i a l  Enrichment, I 

Y I 2.19 

19,000 posure,  MWD/Ton 

Within Assembly, 
---- 

k e f f ,  Max Rod Out 

Cont ro l  Rod Worth, 
% max rod  

co.99 

0. OlAk 

372 c u r t a i n s  Burnable Poisons ,  
Type and Form 
Number of Cont ro l  185 movable 
Rods c ruc i form assm. 
Number of  Part-Leng t h  
Rods (PLR) None mentioned 

Compiled by: Fred Heddleson 
Date: June  1971 

TX-437'7 
(8 -70 )  
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Exclusion Distance, Mi. 0.28 

Low Population Zone Dist., Mi. 3.0 

Metropolis Distance Population 
Wilkes-Barre 16 57,946 ( -70 )  
Design Basis Earthquake 

Operating Basis Earthquake 
Accel., g 0.05 

Earthquake Vertical Shock, 
% of Horizontal 67 

- 

Accel., g 0.10 

Page 2, GWp 

Reactor: Susquehanna 

C. SAFETY-RELATED DESIGN CRITERIA 
I 
Design Winds in psf : 

80 mph At 0 - 50 ft 20 

50 - 150 ft 30 Sustained 

150 - 400 ft 40 

Tornado 300 mph 

AP = 3 psi/ - sec 

Is intent of 70 design criteria 
Satisfied? Yes, See Section F 

Protective System: 

abnormal operational transients. This system overrides operator action and process 
Initiates a rapid, automatic shutdown of reactor following 

D. ENGINEERED SAFETY FEATURES 

D1. CONTAINMENT (Ctmt) 

Drywell Design I Prim Ctmt Leak - 
Press, psig 48 I Rate, %/day 0.05 
Supprn Chamb Design I Second Ctmt Design 
Press, psig 48 I Press, psig 0.25 
Calc Max Internal 1 Second Ctmt Le.ak 
Press, psig 37.9 I Rate, %/day 100 

Type of Construction: Drywell is shaped like a truncated cone, with the cylindrical 
pressure suppression chamber just below. These 2 units form a structurally inte- 
grated reinforced concrete pressure vessel, lined with welded steel plate. The dry 
well and suppression chamber are separated by a reinforced concrete floor. 

Design Bas2s:Designed to contain and suppress stem and steam pressure in event of 
LOCA, and to limit the release to the public of fission products associated with th 
accident. In addition to LOCA, the containment structure shall have the capability 
to withstand extreme environmental conditions such as earthquake without loss of 
integrity. 

Vacuum Relief Capabi1ity:Drywell and pressure suppression designed for 5 psi 
external pressure. 
normally closed at temp. above 212 F. 

Drywell is vented thru ventilation purge connections which are 
Suppression chamber is vented separately. 

Post-Construction Testing:Structurally tested at 1.15 t imes the design pressure. 
Pressure is then reduced to 37.9 and measurements taken to verify that leakage rate 
of 0.5 percent.by volume in 24 hrs. is not exceeded. 

Penetrations: Electrical penetrations are double-sealed with provision t o r  lnalvld 
ually testing. All other penetrations are single barrier type. 
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Pape 3. BUT 

Reactor: Susquehanna 
D2. EMERGENCY CORE COOLING SYSTEMS 

Core Spray Cooling System: Consists of 2 independent pump loops that deliver cool. 
This system cools the fuel by spraying ing water to spray spargers over the core. 

water onto core, 
suction from suppression pool. 
fuel clad temperatures. 

Four 112 capacity pumps each rated 3125 gpm @ 122 paid take 
One pump loop is capable of preventing excessive 

This system operates only after reactor pressure f e  reducc 

Auto-Depressurization Sys tem: Acts to rapidly reduce reactor vessel pressure af te? 
Deprer LOCA when HPCIS fails to automatically maintain reactor vessel water level. 

urlzation enables the low pressure cooling systeme to begin operation. 
vented through pressure relief valves. 

Steam is 

Residual-Heat-Removal System (RHRS):Consists of pumps, heat exchangers, and 
piping for the following functions: 
plant shutdown, b) Low pressure coolant injection function as described below, and 
c) Heat removal from containment following LOCA by pumping water from suppression 
pool through heat exchanger and back to pool to prevent excessive temperature rise 
in suppression pool. Also, water is sprayed into containment to reduce the press- 
ure. 
with 41.6 X 10 Btufhr capacity, and the necessary piping, controls, etc. 

a) Removal of decay heat during and after 

There arg four pumps each rated 10,000 gpm @ 250 psig, two heat exchangers 

High-pressure Coolant-Inj eCtion System: Maintains coolant inside reactor vessel tl 
prevent fuel clad damage resulting from small breakes in coolant piping. 
steam-turbine driven pump can deliver 5000 gpm at pressures of 150 to 1120 psid. 
This system operates for small leaks at high pressures so other systems will not 
have to start. 

Removal System supply 10,000 gpm @ 20 psid for each pump running, taking suction 
from the suppression pool. 
low for pump operatian. LPCI operation, together with core shroud and jet pump 
arrangement provides capability of core reflooding following LOCA in time to 

One 

Suction is taken from the condensate storage tank. 
Low-Pressure Coolant-Injection System:Four 113 cap pumps from the Residua!. Heat 

System starts when pressure in reactor drops sufficienl 

E. OTHER SAFETY-RELATED FEATURES 

Standby Coolant System:A cross-tie from piping on the discharge of RHR service 
water pumps to the discharge piping on the shell aide of 1 RHRS heat exchange? pro. 
vides water if post-accident flooding of containment is  required. This provides a 
large source of water for emergency conditions. 

Main-Steam-Line Flow Restrictors:A venturi-type flow restrictor installed in 
each steam line close to reactor to limit loss of coolant in case of line break, 
and before the isolation valve can close. 
normal rated flow. 

Flow is limited to 200 percent of 

Control-Rod Velocity L5miters:Limits velocity at which a rod can fall out of the 
core. 
elements actingas large clearance piston and baffle inside control rod guide tube. 
Velocity of rod for scram is not effected. 
Control-Rod-Drive-Housing Supports:Located under reactor vessel near control rod 

housings. Supports limit travel of a control rod if housing ruptures thus prevenu 
nuclear excursion. 
spring compression of about 1 inch. 

redundant, independent, and different way from control rode to shut down reactor. 
The system makes poseible an orderly and safe shutdown in the went that not 
enough control rods can be inserted. 

It is a part of the bottom assembly consisting of two nearly mated conical 

Max travel in hot operating condition would be 114 inch plus 

Standby Liquid-Control System: A boron neutron absorber in the coolant provides a 
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Reactor: Susquehanna 

E. OTHER SAFETY-RELATED FEATURES (cont'd) 

Containment Atmospheric Control System: A recirculation system can circulate the 
reactor building air at a rate equal to one building volume per hour. 
fraction of the volume can be exhausted and filtered. No mention is made of 
nitrogen inerting. 

A small 

Reactor Core Isolation Cooling System (RCICS): Provides makeup water to the core 
during a reactor shutdown in which feedwater flow is not available. 
be started manually by the operator or automatically upon receipt of a low reactor 
water level signal. 
reactor steam. Pump suction is taken from the condensate storage tank, or from the 
suppression pool. Turbine steam exhaust dumps to suppression pool. One pump is 
provided, rated at 600 gpm @ 1500 psig. 

The system may 

Water is pumped to the core by a turbine-pump driven by 

Reactor Vessel Failure: 
Missile & Reactor Forces - Two references emphasize the low probability of 

pressure vessel failure. (Sect. 4.2.5 and 4.2 .7 .2 )  
Core Cooling Capability - I 
Containment Floodability - 

Reactor-Coolant Leak-Detection Systems:Detection is based on changes in normal 
operating conditions, such as increase in containment temperature and pressure, and 
abnormal sump-pump operation. Leakage limits are less than the capacity of sump 
pumps and less than the amount of water that can be placed back into the system. 

Failed-Fuel Detection Systerns:Consists of four gamma radiation monitors located 
external to main steam lines just outside primary containment. 
designed to detect a gross release of fission products from the fuel. Upon detec- 
tion of high radiation, an alarm signal is initiated and trip signals generated 
by the monitors are used to initiate a scram and to isolate the radioactive 
material released. 

Monitors are 

Emergency P0wer:Four units each rated 2950 KW for 2000 hrs. Start and applicatic 
of 16ads are automatic, units requiring 10 sec to attain rated voltage and 
frequency. 
buses. 
operation at rated load. 
air for 5 starts. 

Units are housed independently in Class I structures with independent 

Two air reservoirs for starting are provided, each with 
Each unit has a 2 112 hour capacity day tank and a storage tank for 7 days 

Rod-Block Monit0r:Effective in preventing improper rod withdrawal. If a rod- 
block signal is received during withdrawal, the control rod is automatically 
stopped at the next notch position, even if continuous rod withdrawal is in 
process. 

Rod Worth Minimizer: Functions to prevent improper rod withdrawal under low 
power conditions, thus limiting reactivity worth of control rods by enforcing 
adherence to preplanned rod pattern. 
process computer. 

This system operates as a function of the 
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Turbine G r i e n t a t i 0 n : T u r b i n e  c e n t e r  l i n e  p rec ludes  any p o s s i b i l i t y  or ejecLea 

Emergency P lans  : Formulated w i t h  a p p r o p r i a t e  p u b l i c  agenc ie s  s o  t h a t  problems 

b l a d e s  s t r i k i n g  containment s t r u c t u r e .  

which may arise dur ing  any emergency invo lv ing  pe r sonne l ,  on o r  o f f - s i t e ,  can be  
handled i n  an o r d e r l y ,  e f f e c t i v e  manner. 
i n c l u d e  t h e  s e r v i c e s  of t h e  S t a t e  P o l i c e ,  t h e  l o c a l  f i r e  department ,  a l o c a l  
h o s p i t a l ,  and o t h e r  p u b l i c  agenc ie s .  

These procedures  w i l l  b e  w r i t t e n  t o  

Environmental  Monitoring P lans :  P r i o r  t o  o p e r a t i o n ,  a s tudy  w i l l  be i n i t i a t e d  t o  
 obtain background d a t a  on t h e  amount, t ype  and source  of r a d i a t i o n  i n  t h e  s i te  
v a c i n i t y .  The program w i l l  be  s t a r t e d  on a small scale a t  least 2 y e a r s  b e f o r e  
o p e r a t i o n ,  and implemented as expe r i ence  i s  gained. For a l l  samples,  a g r o s s  b e t a ,  
and i n  most cases a g r o s s  a l p h a ,  count w i l l  be  determined.  Samples w i l l  be  c o l l e c t  
ed f o r  a i r b o r n e  p a r t i c u l a t e s ,  r a i n f a l l ,  s u r f a c e  water i n  rivers, c r e e k s ,  and l a k e s  
which are nearby,  w e l l  water, bottom sediments ,  s l i m e ,  s o i l ,  v e g e t a t i o n ,  m i l k ,  and 
f i s h  and animals .  The e n t i r e  program w i l l  be eva lua ted  b e f o r e  o p e r a t i o n  b e g i n s  t o  

e t h e  b e s t  Dronram v l a n  t o  fo l low t h e r e a f t e r .  

Page 5. BWR 

Reactor :  Susquehanna 
F. MISCELLANEOUS 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: Tower f o r  me teo ro log ica l  
measurements w a s  e r e c t e d  i n  J u l y  1970 on a 45' h igh  po le  a t  1200' e l e v .  about 
2 m i l e s  SE of s i t e .  Two o t h e r  towers w i l l  b e  p u t  up a t  t h e  s i te .  
Seismographs no t  mentioned. 

P l a n t  Operat ing Mode: Load Following 

S i t e  Fea tu res :Loca ted  on t h e  w e s t  s i d e  of t h e  Susquehanna River  about  l b  m i l e s  
SW of Wilkes-Barre. The s i t e  i s  r o l l i n g  w i t h  h i l l s  around except  f o r  t h e  f l a t  
r i v e r  v a l l e y .  S i t e  
g rade  i s  670' MSL which i s  about  150 f t .  above t h e  r i v e r  f lood  p l a i n .  
surrounding area i s  wooded and about  h a l f  i s  used f o r  a g r i c u l t u r e .  
r a d i u s  t h e r e  are 1126 i n h a b i t a n t s ,  and i n  a 5-mile r a d i u s  t h e r e  are about  11,000, 
There are no major a i r p o r t s  w i t h i n  25 o r  more m i l e s  of t h e  s i te ,  
flow a t  s i t e  i s  13,000 c f s .  

The c e n t e r  of t h e  s i t e  i s  almost  one m i l e  from t h e  r i v e r .  
The 

I n  a 2 - m i l e  

Average r i v e r  
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G. CIRCULATING WATER SYSTEM 
& SITE FEATURES 

REACTOR NAME Susquehanna Steam E l e c t r i c  

S t a t i o n  

THERMAL 

DUTPUT, M W t  3 2 9 3  

~~ 

CIRCULATING WATER SYSTEM TYPE OF SYSTEM Closed loop  uning c o o l i n g  t o d e r s  

WATCR TAKEN FROM Susquehanna Kiver  FOR Makeup 

SUMMER AVG - F AVG - F - - WATER BODY TEMPERATUSS - WINTER AVG - F - 
RIVER FLOW 13,000 (cfs) Avg* "QUANTITY OF MAKEUP WATER - (gpm) 

- *TOTAL FLOW THROUGH CONDENSERS ( gPm TEMPERATURE RISE - F 

*HEAT REMOVAL CAPACITY OF CONDENSERS 7900 x 10' ( B t u / h r )  "Per Unit  

COOLING TOWERS One h y p e r b o l i c  tower for each  u n i t .  Evaporat ion loss about 

OTHER INFORMATION 13,000 gpm p e r  u n i t .  River  f l o o d  p l a i n  1 5 0 '  lower  t h a n  s i te .  

TYPE OF NUCLEAR DOCKET NO. 50-387 

STEAM SYSTEM BWR 50-388 . 

. 

IUCLEAR SAFETY INFORMATION CENTER 
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Page 1 WATTS BAR, 50-390 & 50-391 (PWR) 

Project Name: Watts B a r  l w c l e a r  P l a n t ,  Reactor: Watts Bar  

Location: Rhea County, Tenn." Vessel Vendor: Westingnouse 
Owner: TVA Docket No. : 50-390 3 50-391 
NSS Vendor: Westinghouse Containment Constructor: TVA 

A-E : TVA Units 1 & 2 

*45 miles NE of  Chattanooga 

. 

. 

Compiled By: Fred Heddleson 
June 1971 
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Exclusion D i s t a n c e ,  M i .  0 .50 

Low Popu la t ion  Zone D i s t . ,  M i .  3 

Metropol is  D i s t ance  Popu la t ion  

Design Winds i n  mph: 

A t  0 - 50 f t  e l e v  95 

11 0 50 - 150 f t  
Chattanooga 45 154,910( " 7 0 )  
Design Basis Earthquake 
Accel..  e 0.18 130 150 - 400 f t  

Tornado 300 mph t a n g .  + 60 trans. Operat ing Basis Earthquake 

Earthquake V e r t i c a l  Shock, 
% of H o r i z o n t a l  

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, Appendix D s t a t e s  t h a t  " p l a n t  w i l .  
be  designed,  c o n s t r u c t e d  and opera t ed  so  as t o  comply w i t h  TVA's under s t and ing  of 
t h e  i n t e n t .  . . " 

Accel . ,  G 0.09 

AP = 3 p s i /  3 s e c  
67 

I D. ENCINEERED SAFETY FEATURES 

D 1 .  CONTAINMENT 

Design P r e s s  , 

M a x  Leak Rate a t  
Design P r e s s ,  %/day 
Type of Construct ion:  C o n s i s t s  o f  a f r e e s t a n d i n g  s t e e l  containment v e s s e l  wizn 
compartments f o r  an i c e  condenser and a s e p a r a t e  r e i n f o r c e d  c o n c r e t e  s h i e l d  b u i l d -  
i n g .  The containment v e s s e l  has  c y l i n d r i c a l  w a l l s ,  a hemisphe r i ca l  dome, and a 
bottom l i n e r  encased i n  concre te .  The c o n c r e t e  s h i e l d i n g  b u i l d i n g  ( s e p a r a t e d  from 
t h e  s t e e l  p l a t e  v e s s e l  by a 5' annu la r  s p a c e )  s e r v e s  as a b i o l o g i c a l  s h i e l d ,  pro- 
t e c t i o n  f o r  t h e  i n n e r  v e s s e l ,  and a c o l l e c t i o n  space f o r  f i s s i o n  p roduc t s .  

9.8 Ca lcu la t ed  Max 
I n t e r n a l  P r e s s ,  p s i g  13.5 

Ps ig  
0.5 

Design Basis: Designed t o  l i m i t  r a d i a t i o n  doses  r e s u l t i n g  from l eakage  of 
r a d i o a c t i v e  f i s s i o n  p roduc t s  as a r e s u l t  of LQCA i n c l u d i n g  a margin t o  cover  t h e  
e f f e c t s  of metal-water r e a c t i o n s  or o t h e r  undefined energy sources .  

Vacuum R e l i e f  C a p a b i l i t y :  
vacuum relief system f o r  v e n t i n g .  

Containment v e s s e l  designed f o r  U.> p s i g  WlTn a 

Post-Construct ion Tes t ing :  
soap bubble  t e s t s  at 5 and 1 2  p s i g .  Leakage r a t e  test  w i l l  be done at 1 2  p s i g  f o r  
24 hours. 

P e n e t r a t i o n s :  E l e c t r i c a l  p e n e t r a t i o n s  are double  s e a l e d  and t e s t a b l e .  Hot 
p e n e t r a t i o n s  are double  s e a l e d  and t e s t a b l e .  
barrier. 

Vessel  w i l l  be  p r e s s u r e  t e s t e d  a t  16.9 p s i g  a f t e r  

P e r i o d i c  l eakage  rate t e s t s  w i l l  be  done a f t e r  o p e r a t i o n  s tar ts .  

A l l  o t h e r  p e n e t r a t i o n s  a r e  s i n g l e  

Weld Channels: Channels w i l l  be  welded ove r  seams i n  t h e  bottom l i n e r  p l a t e  ana 
t e s t e d  b e f o r e  a p p l i c a t i o , ,  of concre te .  
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Page 3. PWR 

Reactor:  Watts B a r  
D2. CONTAINMENT SAFETY FEATURES 

Containment Spray System: There are two systems of' s p r a y  headers  f o r  t h e  upper 
compartment. Each system h a s  two pumps, each r a t e d  3500 gpm 6! 300 p s i g .  
s p r a y  system is  designed t o  keep t h e  containment p r e s s u r e  below 15  p s i g ,  t h e  
des ign  p r e s s u r e ,  even having metal-water r e a c t i o n  of 33% of t h e  f u e l .  Two out  
of 4 high containment p r e s s u r e  s i g n a l s  i n i t i a t e  t h e  system. 

Containment Cooling: Compartments a r e  h e l d  at  d i f f e r e n t  max t empera tu res ,  ranging 
from l lOF  t o  135F. 
cool ing .  Each u n i t  has  f i l t e r s  f o r  a i r  c leanup,  i n c l u d i n g  cha rcoa l  f i l t e r s .  

The 

Min temp i s  6 0 ~ .  R e c i r c u l a t i n g  f a n - c o i l  u n i t s  a r e  used f o r  

Containment I s o l a t i o n  System: Provides  means f o r  i s o l a t i n g  va r ious  p i p e s  passing 
through containment w a l l s  t o  prevent  r e l e a s e  of r a d i o a c t i v i t y  t o  t h e  o u t s i d e  en- 
vironment i n  case  o f  LOCA. Each containment p e n e t r a t i o n  not  r e q u i r e d  t o  f u n c t i o r  
fo l lowing  LOCA has two automatic  i s o l a t i o n  va lve  b a r r i e r s ,  one l o c a t e d  o u t s i i e  
containment and one i n s i d e .  

Containment A i r  F i l t r a t i o n :  
from containment a f t e r  an a c c i d e n t .  A i r  p a s s e s  through a p a r t i c u l a t e  f i l t e r ,  
HEPA, and t h e n  c l e a n ,  new cha rcoa l  f i l t e r s .  

P e n e t r a t i o n  Room: Sketches on p l a n t  layout  do not  show p e n e t r a t i o n  rooms 
l a b e l e d  as such. 

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

Hydrogen Recombiner: 
d e s c r i p t i o n  i s  given on how t h e  gene ra t ed  gas  is handled. 

Emergency Gas Treatment system f i l t e r s  a i r  vented 

S e c t i o n  14-1.8 d i s c u s s e s  hydrogen g e n e r a t i o n ,  bu t  no 

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

Accumulator Tanks: P a s s i v e  p r o t e c t i o n  i s  p rov ided  by 4 t a n k s  p r e s s u r i z e d  w i t h  
Nitrogen which r a p i d l y  d i scha rge  t h e i r  b o r a t e d  wa te r  (6350 g a l l o n  each)  t o  t h e  
coolan t  system whenever system p r e s s u r e  drops below accumulator p r e s s u r e  of 600 
p s i g .  Design c a p a c i t y  i s  based on assumption t h a t  f low from one accumulator 
s p i l l s  on to  t h e  f l o o r  t h rough  a r u p t u r e d  l o o p  and t h a t  f low from t h e  o t h e r  3 
cover t h e  core  t o  one-half  t h e  h e i g h t .  

High-head S a f e t y  I n j e c t i o n :  
of 150 gpm a t  2800 p s i g .  
pumps s tar t .  
l o s t  by s m a l l  b reaks .  Concentrated b o r i c  a c i d  is  f i rs t  i n j e c t e d  by t h e  cha rg ing  
pumps. Then s u c t i o n  i s  t aken  from t h e  r e f u e l i n g  wa te r  s t o r a g e  tank. 

Two charging pumps o p e r a t e  f i rs t  each w i t h  c a p a c i t y  
When p r e s s u r e  drops t o  1750 p s i g ,  2 s a f e t y  i n j e c t i o n  

They haye c a p a c i t y  o f  400 gpm each. These pumps can supp ly  water 

Low-head S a f e t y  I n j e c t i o n :  TWO pumps 'of  t h e  Res idua l  Heat Removal System start 
o p e r a t i n g  at 600 p s i g  and d e l i v e r  3000 gpm each from t h e  r e f u e l i n g  water s t o r a g e  
t a n k .  Core coo l ing  systems a r e  6esigned t o  f l o o d  t h e  c o r e  t o  p reven t  or limit 
excess ive  damaging f u e l  t empera tu res  , and l i m i t  m e t a l - w a t e r  r e a c t i o n  t o  1%. 
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Pane 4. PWR 

Reactor:  Watts B a r  
E. OTHER SAFETY-RELATED FEATURES 

Reactor  Vesse l  F a i l u r e :  All ana lyses  performed i n d i c a t e  no p o s s i b i l i t i e s  f o r  
Missile & Reactor  Forces - v e s s e l  f a i l u r e .  

Core Cooling C a p a b i l i t y  - I 
Containment F l o o d a b i l i t y  - I 

Reactor-Coolant Leak-Detection systems: 
leakage from t h e  coo lan t  system: A i r  p a r t i c u l a t e  monitor  which measures gamma 
a c t i v i t y  of matter, Rad ioac t ive  gas  monitor  which measures gaseous gamma a c t i v i t y ,  
Humidity d e t e c t o r ,  Condensate measurement as c o l l e c t e d  on c o o l i n g  c o i l s ,  Component 
coo l ing  loop  l i q u i d  mon i to r ,  Charging pump o p e r a t i o n ,  Sump pump o p e r a t i o n ,  and 
containment sump l i q u i d  l e v e l .  

The fo l lowing  methods a r e  used t o  d e t e c t  

Fai led-Fuel-Detect ion Systems: No r e f e r e n c e  found. 

Emergency Power: C o n s i s t s  o f  four  6900-v01t, 3-phase, 60-cycle d i e s e l  g e n e r a t o r s  
w i t h  a nominal 2000-hr r a t i n g  of 3800 kw each. The four  g e n e r a t o r  sets a r e  physi-  
c a l l y  s e p a r a t e d ,  e l e c t r i c a l l y  i s o l a t e d  from each o t h e r ,  and l o c a t e d  above max 
p o s s i b l e  f lood. If one o f  t h e  u n i t s  fa i ls  t o  s tar t  o r  t a k e  l o a d ,  t h e  remaining 
3 u n i t s  p rov ide  ample power t o  o p e r a t e  t h e  necessa ry  e s s e n t i a l  a u x i l i a r i e s  f o r  
one r e a c t o r  u n i t  under LOCA c o n d i t i o n s  and t h e  o t h e r  r e a c t o r  u n i t  i n  t h e  shutdown 
mode. Each d i e s e l  g e n e r a t o r  s u p p l i e s  power t o  an independent shutdown board .  T w c  
of  t h e s e  boards s e r v e  one r e a c t o r  and t h e  o t h e r  two boa rds  s e r v e  t h e  o t h e r  r e a c t o r  

Con t ro l  of Axial  Xenon O s c i l l a t i o n s :  
Burnable Shims - Boron chemical-shim d i l u t e s  c o o l a n t .  

Part-Length Con t ro l  Rods - 

In-Core I n s t r u m e n t a t i o n  - There a r e  thermocouples and f i s s i o n  chamber 
d e t e c t o r s  which measure neutron f lux  d i s t r i b u t i o n .  

There a r e  8 a s sembl i e s  whicn a r e  rovable .  

Unborated Water Control :  For d i l u t i o n  du r ing  r e f u e l i n g  and s t a r t u p ,  t h e r e  i s  ample 
t i m e  o f  1 h r  f o r  o p e r a t o r  t o  see t h e  h igh  count rate s i g n a l  and manually terminat6 
d i l u t i o n  f low.  With r e a c t o r  i n  automatic  c o n t r o l  at f u l l  power, t h e  power and 
temp i n c r e a s e  from boron d i l u t i o n  r e s u l t s  i n  i n s e r t i o n  of t h e  RCC a s sembl i e s  and 
a dec rease  i n  t h e  shutdown margin. Rod i n s e r t i o n  l i m i t  aiarms provide o p e r a t o r  
w i t h  15 min t i m e  t o  determine t h e  cause of d i l u t i o n ,  i s o l a t e  t h e  water s o u r c e ,  a n c  
i n i t i a t e  r e b o r a t i o n .  A l s o ,  t h e r e  i s  ample t ime  of 1 5  min, i n  manual c o n t r o l  t o  
c o r r e c t  d i l u t i o n  of t h e  coolan t .  
Long-Term Cooling - I n t e r n a l  or  E x t e r n a l  Systems: 
c o o l a n t  l o o p  and containment s p r a y  and i c e  condenser d ra inage  a r e  c o l l e c t e d ,  
cooled and r e c i r c u l a t e d  through t h e  core .  T h i s  wa te r  i s  d e l i v e r e d  by low head 
pumps t o  t h e  r e a c t o r  when p r e s s u r e  i s  low. 
wa te r  i s  d e l i v e r e d  t o  t h e  r e a c t o r  by high head pumps t a k i n g  t h e i r  s u c t i o n  from 
t h e  d i s c h a r g e  of t h e  low head pumps. 

Water s p i l l e d  from a r u p t u r e d  

If p r e s s u r e  remains h i g h ,  r e c i r c u l a t e (  

. 
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Reactor :  Watts Bar 
F. MISCELLANEOUS 1 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: Mete0 010 i c a l  d a t a  c o l l e c t i o n  
a t  s i t e  w i l l  be s t a r t e d  3.5 y r  b e f o r e  o p e r a t i o n  ( l a t e  19727. 
quake r eco rd ing  i n s t r u m e n t a t i o n  w i l l  be  i n s t a l l e d ,  one on t h e  base  s l a b ,  and one on 
t h e  ground remote from t h e  main s t r u c t u r e .  

8 t r o n g  motion e a r t h -  

SJ te  Fea tures :  Located on t h e  west bank of Chickamauga Lake about 1 mi le  below 
Watts B a r  Dam. The s i t e  i s  g e n t l y  r o l l i n g  and wooded. The surrounding a r e a  i s  
r o l l i n g  t o  h i l l y  about 65% wooded and 25% a g r i c u l t u r a l  l a n d .  I n  a 2-mi r a d i u s ,  
permanent popu la t ion  i s  210 wi th  a p o s s i b l e  i n f l u x  of 1825 r e c r e a t i o n a l  people .  
Within a 5-mi r a d i u s  t h e r e  a r e  1805 permanent r e s i d e n t s .  
Lake normal poo l  i s  683. 
of Watts B a r  Dam i n  a d d i t i o n  t o  o t h e r  c o n t r i b u t i n g  f a c t o r s .  

S i t e  g rade  i s  728 ' .  
Max probable  f l o o d  h e i g h t  i s  745', which assumes c o l l a p s e  

Turbine O r i e n t a t i o n :  E j e c t e d  t u r b i n e  b l a d e s  cannot s t r i k e  containment s t r u c t u r e .  

Emergency Plans:  Emergency manual c o n t a i n s  p r e c a u t i o n a r y  p lanning ,  d e l e g a t i o n  of 
a u t h o r i t y  and r e s p o n s i b i l i t y ,  and p lans  o f  a c t i o n  t b  p r o t e c t  t h e  p u b l i c ,  p l a n t  em- 
p loyees ,  and equipment in case  of unusual  i n c i d e n t s .  Manual w i l l  c o n t a i n  p l a n s  t o  
c o n t r o l  g e n e r a l  emergencies such as f i r e ,  a i r  r a i d ,  pe r sonne l  i n j u r y  ana u n l i k e l y  
events  which could r e s u l t  i n  r e l e a s e  of s i g n i f i c a n t  amounts of r a d i o a c t i v i t y  t o  
t h e  p u b l i c .  Outside agenc ie s  can be c a l l e d  on f o r  a s s i s t a n c e .  

w i l l  cont inue through s t a r t u p  and o p e r a t i o n .  The program as o u t l i n e d  h e r e i n  i s  sul: 
j e c t  t o  change based on e v a l u a t i o n  of similar programs a t  Browns Fe r ry  and Sequoyak 
n u c l e a r  p l a n t s .  
grams such as t h e  nat ionwide f d l l o u t  sampling and wa te r  q u a l i t y  networks and t h e  
r a d i o l o g i c a l  h e a l t h  program o f  t h e  S t a t e  o f  Tenn. 
ments o f  g a m a  r a d i a t i o n  and sampling of a i r b o r n e  r a d i o a c t i v i t y ,  f n l l o u t  p a r t i c u -  
late m a t t e r ,  r a i n f a l l ,  s u r f a c e  water ,  w e l l  and p u b l i c  wa te r  s u p p l i e s ,  s o i l ,  
v e g e t a t i o n ,  mi lk ,  f i s h ,  clams, bottom sediment ,  p l ank ton ,  and r i v e r  water .  

Radwaste Treatment:  F a c i l i t i e s  a r e  designed so d i scha rge  o f  e f f l u e n t s  and o f f - s i t e  
shipments axe i n  accordance w i t h  10CFR20, 10CFR71, and 1OCFRlOO. Rad ioac t ive  gases  
a r e  pumped by compressors to a gas decay tank where t h e y  a r e  h e l d  fo r  decay. Cover 
gases  of n i t r o g e n  f o r  b l a n k e t i n g  are reused  t o  minimize gaseous wastes. During nor 
m a l  o p e r a t i o n ,  gases  a r e  d i scha rged  a t  a c o n t r o l l e d  r a t e  through t h e  monitored plar: 
v e n t .  Liquid wastes  a r e  processed t o  remove most r a d i o a c t i v e  m a t e r i a l s .  Spent 
r e s i n s ,  f i l t e r  c a r t r i d g e s  and c o n c e n t r a t e s  from e v a p o r a t o r s  a r e  packaged f o r  off- 
s i t e  p ~ o s  1, as a r e  all o t h e r  s o l i d  wastes. 

loop  system. 
Cooling Water System, which t a k e s  i t s '  water  from t h e  l a k e .  
back t o  t h e  lake go through t h e  20 a c r e  d i s c h a r g e  h o l d i n g  pool .  
a r e  a v a i l a b l e .  

Environmental  Monitoring P lans :  A program w i l l  beg in  2 y e a r s  b e f o r e  s t a r t u p  and 

The program w i l l  b e  coord ina ted  c l o s e l y  w i t h  o t h e r  a g e n c i e s '  pro- 

The program w i l l  i n c l u d e  measure 

tac f g s t  - P l a n t  vent  i s  on t o p  of containment s t r u c t u r e  about  150 '  above grad 
Waste H e a t  System: Two hype rbo l i c  c o o l i n g  towers  w i l l  b e  provided f o r  a c l o s e d  

Makeup f o r  blowdown and evapora t ion  w i l l  b e  supp l i ed  from t h e  Raw 
All l i q u i d s  r e l e a s e d  

No d a t a  on flows 
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THERMAL 

OUTPUT, M W t  3411 

TYPE OF NUCLEAR DOCKET NO. 50-390 

STEAM SYSTE# PWR 50-391  

NEARBY BODY O F  WATER C h i c k m a U g a  Lake NORMAL LEVEL 683 '  (MSL) 
74,5' (MSL) MAX PROB FLOOD LEVEL 

SIZE OF SITE 1 7 7 0  ACRES SITE GRADE ELEVATION 728 '  (MSL)  

TOPOGRAPHY OF SITE F l a t  t o  R o l l i n g  

OF SURROUNDING AREA ( 5  M I  RAD) R o l l i n g  t o  H i l l y  

TOTAL PERMANENT POPULATION I N  2 M I  RAD 210a ( 1 9 7 0 )  I N  5 M I  RAD 1 8 0 5  (1970 ) 

NEAREST CITY OF 50,000 POPULATION C h a t t a n o o g a ,  Tenn 

" i @ n E E Y i s  DISTANCE FROM SITE 45 MIUS POPULATION 154 ,910  (1970 ) 

LAND USE I N  5 MILE RADIUS Wooded - 65%,  and A g r i c u l t u r a l  - 25% 

CIRCULATING WATER SYSTEM TYPE OF SYSTEM C l o s e d  l o o p  w i t h  c o o l i n g  towers 

WATER TAKEN FROM Chickamauga L a k e  FOR f lakeup 

WATER BODY TEMPERATURES - WINTER AVG 43 F min SUMMER AVG 82 F max AVG - F - - - 
RIVER FLOW 26,480 (cfs) avg *QUANTITY OF MAKEUP WATER - (gpm) 

TEMPERATURE RISE - F - ( gpm "TOTAL FLOW THROUGH CONDENSERS - 
"HEAT REMOVAL CAPACITY OF CONDENSERS - ( B t u / h r )  *Per Unit 

COOLING TOWE& Two h y p e r b o l i c  towers f o r  t h e  two reactor u n i t s  

OTHER INFORMATION 
a n d  r e l e a s e d  from t h e r e  t o  Ch ickamauga  Lake. Watts Bar D a m  is c l o s e - b y .  

Tower  blowdown a n d  r a d w a s t e  r e l e a s e d  t o  a 20 acre h o l d i n g  pond  

. 

lRlcIEAR SAFETY INFORIUTION CENTER 
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SUMMER, 50-395 (PWR) Page 1 

project N ~ ~ ~ :  Virgil C. Summer Nuclear 

Location: Fairfield Co., S.C.* Vessel Vendor: Not specified 
3wner: South Carolina Elec. & Gas co. Docket N~.: 50-395 
NSS Vendor: Westinghouse 
%ite is 26 mi N of Columbia, S.C. 

Reactor: Summer 
A-E: Gilbert Associates Station Unit 1 

Containment Constructor: Not specified 

Compiled By: Fred Heddleson 
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Design Basis: Designed t o  c o n t a i n  r a d i o a c t i v e  material r e l e a s e d  from t h e  co re  
fo l lowing  a LOCA. The c o n c r e t e  s h e l l  ensu res  t h a t  t h e  s t r u c t u r e  has  l i n e a r  re- 
sponse t o  a l l  l o a d s ,  and t h a t  t h e  s t r u c t u r e  s t r a i n s  w i t h i n  such l i m i t s  so  t h a t  

of t h e  l a r g e s t  coo lan t  p i p e .  
, i n t e g r i t y  of ttie l i n e r  i s  no t  l o s t .  Design LOW is based on double-ended r u p t u r e  

Pane 2 .  PWR 
Reactor:  Summer 

C. SAFETY-RELATED DESIGN CRITERIA 

Exclusion Di s t ance ,  M i .  1 rad .  Design Winds i n  mph: 

A t  0 - 50 f t  e l e v  100 Low Popu la t ion  Zone D i s t . ,  M i .  3 

50 - 15@ f t  Metropol is  D i s t ance  Popu la t ion  
Columbia,S . C. 26 m i  113.542 ( ' 7 0 )  . .  

150 - 400 f t  Design Basis Earthquake 
Accel., g 0.12 

Opera t ing  B a s i s  Earthquake 1 Accel., G 
I Tornado 300 mph tang + 60 t r a n s  0.10 

67 -1 AP = 3 p s i /  ---sec Earthquake Vertical Shock, 
% of H o r i z o n t a l  

Is i n t e n t  of 70 Design Criteria s a t i s f i e d ?  Y e s ,  S e c t i o n  1.5 s ta tes  t h a t  " . . . s t a t i o  
has  been designed t o  comply wi th  t h e  S.C. Elec. & Gas Co. understanding of t h e  in -  
t e n t  of t h e  ... criteria." 

I 

D. ENGINEERED SAFETY FEATURES 

D 1 .  CONTAINMENT 

Design P r e s s ,  

Max Leak R a t e  a t  
I n t e r n a l  P r e s s ,  p s i g  I" wate r  w/max. r e a c t i o n  Zr- 
Ca lcu la t ed  Max 55 

Ps ig  

Design P r e s s ,  %/day 0.2 

Type of Cons t ruc t ion :  Reinforced c o n c r e t e  s t r u c t u r e  wi th  a 4 '  c y l i n d r i c a l  w a l l ,  a 
f l a t  founda t ion  m a t ,  and a 3 '  shal low dome r o o f .  Foundation s l a b  and t h e  c y l i n d r i  
cal w a l l  is  r e i n f o r c e d  wi th  conven t iona l  m i l d - s t e e l  r e i n f o r c i n g ,  t h e  w a l l  pre- 
s t r e s s e d  wi th  a pos t - t ens ion ing  system i n  t h e  v e r t i c a l  and h o r i z o n t a l  d i r e c t i o n s .  
Dome roof i s  p r e s t r e s s e d  wi th  a three-way pos t - t ens ion ing  system. The  i n s i d e  
s u r f a c e  is  l i n e d  w i t h  1/4"  thk carbon steel .  

Vacuum Relief C a p a b i l i t y :  Designed f o r  2.5 p s i g  e x t e r n a l  p r e s s u r e .  

Pos t -Cons t ruc t ion  Tes t ing :  
30, 55,  and 63.3 p s i g .  
t h a t .  

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

Containment w i l l  b e  p r e s s u r e  t e s t e d  a t  l e v e l s  of 
Leak-rate tes t  w i l l  be  run  a t  55 p s i g  and about h a l f  of 

P o s t - o p e r a t i o n a l  leakage ra te  tests w i l l  b e  run  p e r i o d i c a l l y .  

A l l  are doub le -ba r r i e r  s e a l e d  and i n d i v i d u a l l y  t e s t a b l e .  

Weld Channels: T e s t  channe l s  w i l l  cover  seam welds  on t h e  base ,  p i t s ,  and weld 
seam between l i n e r  and p e n e t r a t i o n .  
channels .  

Some o t h e r  c r i t i ca l  areas w i l l  use  t es t  
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Pane 3.  PWR 

Reactor :  Summer 
D 2 .  CONTAINMENT SAFETY FEATURES 

Containment Spray System: I n  t h e  event  of a major LOCA t h e  system sp rays  an 
a l k a l i n e  s o l u t i o n  i n t o  containment t o  reduce pos t - acc iden t  energy and t o  remove 
f i s s i o n  product  i o d i n e .  
e a c h ) ,  two sp ray  heade r s ,  p i p i n g ,  v a l v e s ,  e tc .  System i s  s i z e d  t o  f u r n i s h  100% 
design cool ing c a p a c i t y  wi th  bo th  sp ray  p a t h s  i n  ope ra t ion ;  however, both pa ths  
o p e r a t e  independent ly .  

Containment Cooling: System designed t o  l i m i t  temp i n  containment t o  a max or 
120F during normal o p e r a t i o n .  
roughing f i l t e r s ,  e tc .  Each u n i t  is  r a t e d  f o r  112 of emergency coo l ing  load.  
of t he  3 u n i t s  are connected f o r  emergency d i e s e l  power o p e r a t i o n .  

The system c o n s i s t s  of two pumps (2500 gpm @ 200 p s i g  

There are 3 u n i t s ,  each wi th  2 f a n s ,  cool ing c o i l s ,  
Two 

Containment I s o l a t i o n  System: I s o l a t i o n  occur s  on s i g n a l s  from ESF a c t u a t i o n  
gystem; c l o s e s  f l u i d  p e n e t r a t i o n s  n o t  r equ i r ed  f o r  o p e r a t i o n  of ESF t o  prevent  
leakage of r a d i o a c t i v e  materials t o  t h e  environment.  F l u i d  p e n e t r a t i o n s  s e r v i n g  
ESF have v a l v e s  which may be c l o s e d  from t h e  c o n t r o l  room. Remotely ope ra t ed  
r e a c t o r  b u i l d i n g  i s o l a t i o n  v a l v e s  are provided wi th  c o n t r o l  dev ices  and p o s i t i o n  

A i r  F i l t r a t i o n :  Reactor bui 

cha rcoa l  f i l t e r s .  Purge exhaust  has  roughing and HEPA f i l t e r s .  

P e n e t r a t i o n  Room: There is  a p e n e t r a t i o n  area shown on t h e  mezzanine plan.  

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

Hydrogen Recombiner: Recombiner not  mentioned. Table  14 .6  shows hydrogen 
gene ra t ed  by Zr-water r e a c t i o n  as 6162 SCF and w i l l  be  complete i n  one day. 
Analysis  i n  S e c t i o n  14 assumes H3 burns as i t  is  gene ra t ed .  

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

Accumulator Tanks: Three t anks  each con ta in ing  7000 g a l l o n s  of bo ra t ed  water are 
p r e s s u r i z e d  t o  650 p s i g  wi th  n i t r o g e n  gas .  When p r e s s u r e  i n  t h e  c o o l a n t  system 
drops below t h e  accumulator p r e s s u r e ,  2 check v a l v e s  i n  series open and bo ra t ed  
water from each of t h e  t a n k s  i s  i n j e c t e d  i n t o  t h e  3 co ld  l e g s  of t h e  r e a c t o r .  

High-head S a f e t y  I n j e c t i o n :  Three charging pumps (150 gpm @ 2750 p s i g  each) i n j e c i  

These pumps can supply coo lan t  l o s t  from a 
Pumps d e l i v e r  water t o  t h e  3 h o t  l e g s  and 3 cold l e g s  through separatc  

concen t r a t ed  b o r i c  a c i d  and b o r a t e d  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 
when t h e  i n j e c t i o n  s i g n a l  is  rece ived .  
s m a l l  l e a k .  
heade r s .  

Low-head S a f e t y  I n j e c t i o n :  Large b reaks  which r a p i d l y  d e p r e s s u r i z e  t h e  system 
cause t h e  accumulators  t o  f u n c t i o n  a t  about 600 p s i g .  The low head pumps then 
start o p e r a t i o n ,  t a k i n g  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 and pump 
bora t ed  water i n t o  t h e  r e a c t o r .  Two pumps of t h e  r e s i d u a l  h e a t  removal system 
s e r v e  t h i s  f u n c t i o n .  They are r a t e d  3750 gpm @ 600 p s i g .  
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Reactor:  Summer 
E. OTHER SAFETY-RELATED FEATURES 

Reactor  Vessel F a i l u r e :  No r e f e r e n c e  found. 
Missile €X Reactor  Forces - 

Core Cooling C a p a b i l i t y  - I I Containment F l o o d a b i l i t y  - 

Reactor-Coolant Leak-Detection Systems:Means s h a l l  be  provided t o  d e t e c t  s i g n i f i -  
c a n t d i c a t i o n s  i n  t h e  c o n t r o l  room a le r t  t h e  
ope ra to r  of l eakage .  Sepa ra t e  systems provide leakage d a t a  from t h e  fol lowing:  a )  
r e a c t o r  head t o  v e s s e l  c l o s u r e  j o i n t ,  and b )  in-core i n s t r u m e n t a t i o n  seal  t a b l e .  
Gross l e a k s  might be  d e t e c t e d  by i n c r e a s e s  i n  coo lan t  makeup wa te r  r e q u i r e d  t o  
ma in ta in  normal p r e s s u r i z e r  l e v e l .  This  i s  a low p r e c i s i o n  measurement. P o s i t i v e  
i n d i c a t i o n s  i n  t h e  c o n t r o l  room of leakage are provided by continuous moni tor ing  o . .  air artivitv anrl rULLOff 
Failed-Fuel-Detect ion Systems: N~ reference found. 

TWO 7200-v, 3-phase, 60-cycle d i e s e l - g e n e r a t o r  sets supp ly  on- 
s i t e  emergency power. Un i t s  are set up as independent systems each capab le  of 
supplying power t o  one se t  of  engineered s a f e t y  f e a t u r e s .  Day t ank  s u p p l i e s  f u e l  
f o r  3 h r s  o p e r a t i o n  and f u e l  can be t r a n s f e r r e d  t o  t h e  day t anks  from b u r i e d  
s t o r a g e  t ank .  Un i t s  are housed i n  tornado and ear thquake proof b u i l d i n g s .  

Con t ro l  of Axial  Xenon O s c i l l a t i o n s :  
Byrnable Shims - Bor ic  a c i d  i n  t h e  r e a c t o r  c o o l a n t .  

Part-Length Con t ro l  Rods - 

In-Core Ins t rumen ta t ion  - Provides  in fo rma t ion  on neu t ron  f lux  d i s t r i b u t i o n  

Yes, 5 a s sembl i e s  w i l l  c o n t r o l  a x i a l  power 
d i s t r i b u t i o n .  

and f u e l  assembly o u t l e t  temperature .  

Unborated Water Control :  Two s e p a r a t e  o p e r a t i o n s  are r e q u i r e d  f o r  d i l u t i o n :  
a )  t h e  o p e r a t o r  must swi t ch  from au tomat i c  makeup mode t o  d i l u t e  mode; b )  t h e  
start b u t t o n  must be  depressed.  
d i l u t i o n  pumps. A l a r m s  are a c t u a t e d  i f  b o r i c  a c i d  or demineral ized wa te r  flow 
rates d e v i a t e  from p r e s e t  v a l u e s .  For a l l  t h e s e  r e a s o n s ,  excess ive  d i l u t i o n  is  
most improbable.  

L i g h t s  on t h e  c o n t r o l  board  i n d i c a t e  o p e r a t i o n  of  

Long-Term Cooling - I n t e r n a l  o r  E x t e r n a l  Systems: T~~ pumps of t he  r e s i d u a l  h e a t  
removal system pump r e c i r c u l a t e d  bo ra t ed  water from t h e  containment sump. Two 
h e a t  exchangers can be used t o  coo l  t h e  water.  Pump c a p a c i t y  is 3750 gpm each a t  
600 p s i g .  
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Pace 5.  PWR 

. 
Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: Data c o l l e c t e d  f o r  s e v e r a l  yea r s  
using a tower e r e c t e d  a t  CVNPA tube-type r e a c t o r .  A new program w i l l  be i n i t i a t e d  
t o  v e r i f y  former d a t a .  A 200' tower w i l l  be  used. Seismographs n o t  mentioned. 

P l a n t  Operat ing Mode: Load fol lowing.  

S i t e  Fea tu res :  W i l l  b e  l o c a t e d  on a s i t e  be ing  developed by S.C. Elec & Gas con- 
s i s t i n g  of 11,000 a c r e s  n e a r  Paar, S.C. The complex w i l l  c o n s i s t  of Parr reser- 
v o i r ,  newly formed Mont i ce l lo  Lake, t h e  Summer f a c i l i t y  and pumped s t o r a g e  hydro 
using t h e  two r e s e r v o i r s .  Land 
is r o l l i n g  t o  h i l l y .  I n  a 2-mi r a d i u s  t h e r e  are 144 i n h a b i t a n t s  and i n  5 m i ,  1211 
A f o s s i l  f u e l  p l a n t  and t h e  decommissioned CVTR is  a t  Parr .  1-26 runs NW-SE about  
10 m i l e s  sou th  of t h e  s i te .  

The area i s  s p a r s e l y  i n h a b i t e d  and mostly wooded. 

____ 

Turbine O r i e n t a t i o n :  E jec t ed  t u r b i n e  b l ades  could s t r i k e  t h e  containment s t r u c -  
t u r e .  A General Electric Co. r e p o r t  on t u r b i n e  f a i l u r e  i s  inc luded  a t  t h e  end of 
S e c t .  5. 
Emergency P1anS:Objective i s  t o  p r o t e c t  pe r sonne l  and p rope r ty  from p o t e n t i a l  hari  

and danger caused by a c c i d e n t a l  release of r a d i o a c t i v i t y .  Both on and o f f - s i t e  
emergencies w i l l  be covered with on - s i t e  employees, v i s i t o r s ,  h o s p i t a l  and ambu- 
l ance  pe r sonne l ,  county,  s ta te  and l o c a l  a u t h o r i t i e s .  The P l a n t  Supt.  w i l l  have 
r e s p o n s i b i l i t y  f o r  procedures .  Employees w i l l  p a r t i c i p a t e  i n  p e r i o d i c  d r i l l s ,  and 
o f f - s i t e  pe r sonne l  w i l l  do s o  t o  t h e  e x t e n t  p r a c t i c a l .  
Environmental  Monitoring P1ans :P r io r  t o  o p e r a t i o n ,  an environmental  r a d i o l o g i c a l  

s u r v e i l l a n c e  w i l l  be i n i t i a t e d .  S e l e c t e d  b i o t a ,  a j r ,  water,  s o i l  and foods in -  
ges t ed  by man and animals  w i l l  be monitored. The survey w i l l  provide background 
d a t a  on t h e  amount, t ype  and source  of r a d i o a c t i v i t y  i n  t h e  v i c i n i t y  of t h e  Sta-  
t i o n .  The d a t a  w i l l  b e  used t o  estimate popu la t ion  exposure,  v e r i f y  adequacy of 
c o n t r o l ,  demonstrate  t h e  q u a l i t y  of t h e  monitor ing and s u i t a b i l i t y  of t h e  d e t e c t i o i  
equipment, and p rov ide  a source  of d a t a  f o r  p u b l i c  i n fo rma t ion .  The s u r v e i l l a n c e  
program w i l l  con t inue  i n t o  t h e  o p e r a t i o n a l  phase of t h e  s t a t i o n .  

Radwaste Treatment:  System i n c o r p o r a t e s  f e a t u r e s  of Westinghouse environmental  
a s su rance  system t o  p rov ide  f o r  t r ea tmen t  of r a d i o a c t i v e  l i q u i d ,  gaseous,  and sol ic  
w a s t e s .  The l i q u i d  w a s t e  system c o l l e c t s ,  p rocesses  and r e c y c l e s  r e a c t o r  grade 
water, removes o r  c o n c e n t r a t e s  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  f o r  release o r  shipment o f f - s i t e .  The gaseous waste system removes f i s -  
s i o n  product  gases  from t h e  coo lan t  and t h e  boron r e c y c l e  evapora to r  and con ta ins  
t h e s e  gases  du r ing  normal ope ra t ion .  
o f s t  

S o l i d  wastes  are packaged f o r  shipment t o  

Stid fiejtgeofal. N o  r e f e r e n c e  found t o  a s t a c k .  
Waste Heat System: A once through system w i l l  t a k e  water from Lake Mont i ce l lo  ant 

Temperature va r i a -  
d i scha rge  back i n t o  t h e  l a k e .  
Flow through condensers w i l l  be 485,000 gpm wi th  25F temp rise. 
t i o n  i n  Mont i ce l lo  w i l l  be from 52F w i n t e r  average t o  91F summer average.  

Lake Mont i ce l lo  w i l l  be 11 sq  m i l e s  o r  7000 acres. 



G .  CIRCULATING WATER SYSTEM 
& SITE FEATURES 

NGARiiY BOUY OF WATER Lake  M o n t i c e l l o  I J O M A L  LCVLL 425 (:,ILL) 

( 1 1  sq. m i l e s  - 7000 a c r e s )  MAX Pi7Cu FLGOD X V C L  --- (:.IsL) 

SIZE OF SITE 1 1 , 0 0 0  ACRES i n c l u d i n g  r e s e r v o i r  SITE GRAW LLEVATIG~J  7.437 ( :GL)  

TOPOGRAPHY OF SITE R o l l i n n  

,&ACTOR ~ I A M E  V i r g i l  C .  Summer 

N u c l e a r  S t a t i o n ,  U n i t  1 

OF SURROUNDING AREA ( 5  MI RAD) R o l l i n g  t o  H i l l y  

TOTAL PERMANENT POPULATION I N  2 MI RAD 144 ( 1 9 7 0 )  IN t, HI &hi) 1 2 1 1  (1970 ) 

NEAREST CITY OF 50,000 POPULATION Columbia ,  S .  C. 

DISTANCE FROM SITE 26 MILES P0PULATIO:J 1 1 3 , 5 4 2  (1970 j 

LAND USE I N  5 MILE RADIUS Wooded - 8 0 % ,  A g r i c u l t u r a l -  10% 

THERMAL 

OUTPUT, M W t  2785 

CIRCULATIIiG VATER SYSTEM TYPE OF SYSTEM Once Through 
WATER TAKEN FROM Lake  M o n t i c e l l o  FOX Condense r  C o o l i n g  

SUMMER liVG 9 1  F AVG 72 i- - - WATCR BODY TEMPERATUES - WINTER AVG 52  F - 
RIVLR FLOW NA (cfs) Q U A N T i T Y  OF MAKEUP WATCK --- ( gpx ) 

TOTAL FLOW THROUGH CONDENSERS 485 ,000  ( g p m ) / u n i t  TLMPEM'XE XISL 25 i 

HEAT REMOVAL CAPACITY OF CONDENSERS --- ( B t u / h r )  

COOLING TOWERS None 

OTHER INFORMATION 6.6 x l o 9  B t u / h r  waste h e a t .  Lake  M o n t i c e l l o  w i l l  b e  used  i n  

TYPE OF :IL'CLLAit DOCCT 50-395 

STEAM SYSTCll pm . 




