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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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~~~~~~~~ ~~~ ~~ 

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 
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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 




