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FOREWORD 

” 

The Nuclear Safe ty  Information Center ,  e s t a b l i s h e d  i n  March 1963 

a t  t h e  Oak Ridge Nat iona l  Laboratory under t h e  sponsorship of t h e  U.S. 

Atomic Energy Commission, i s  a f o c a l  p o i n t  f o r  t h e  c o l l e c t i o n ,  s t o r a g e ,  

eva lua t ion ,  and d isseminat ion  of nuc lear  s a f e t y  information.  

of keywords i s  used t o  index  t h e  informat ion  ca ta loged  by t h e  Center.  

The t i t l e ,  au thor ,  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  computer f a c i l i t y  i n  Oak 

Ridge. 

g o r i e s  : 

A system 

The r e fe rences  are cataloged according t o  t h e  fo l lowing  cate- 

1. 

2.  

3. 

4 .  
5. 

6. 

7. 
8. 

9 .  

10. 

11. 
12. 

13. 

14. 

15 .  

16. 

17. 

18 

19. 

20. 

21. 

General Safe ty  Criteria 

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

Transpor ta t ion  and Handling of Radioact ive Materials 

Aerospace Safe ty  ( i n a c t i v e  Q1970) 

H e a t  Transfer  and Thermal Trans i en t s  

Reactor T rans i en t s ,  K ine t i c s ,  and S t a b i l i t y  

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

Sources of Energy Release under Accident Conditions 

Nuclear Ins t rumenta t ion ,  Control ,  and Sa fe ty  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  Safe ty  Fea tu res  -Reac to r  

P l a n t  Safe ty  Fea tu res  - Nonreactor 

Radionuclide Release and Movement i n  t h e  Environment 
( i n a c t i v e  September 19 7 3) 

of Man ( i n a c t i v e  September 1973) 
Environmental Surveys, Monitoring, and Radiat ion Exposure 

Meteorological  Considerat ions 

Opera t iona l  Sa fe ty  and Experience 

Safe ty  Analysis  and Design Reports  

Radiat ion Dose t o  Man from Rad ioac t iv i ty  Release t o  t h e  

E f f e c t s  of Thermal Modif ica t ions  on Ecologica l  Systems 

Effects of Radionuclides and Ioniz ing  Radiat ion on 

Environment ( inac  t ive September 19 7 3)  

( i n a c t i v e  September 1973) 

Ecologica l  Systems ( i n a c t i v e  September 1973) 
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Computer programs have been developed which enable  NSIC t o  (1) op- 

erate a program of Selective Dissemination of Information (SDI) t o  qua l i -  

f i e d  ind iv idua l s  according t o  t h e i r  p a r t i c u l a r  p r o f i l e  of i n t e r e s t ,  

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

t o p i c a l  indexed b ib l iog raph ies  (such as t h i s  document). In  a d d i t i o n ,  t h e  

Center s t a f f  i s  a v a i l a b l e  f o r  consu l t a t ion  and t h e  document l i t e r a t u r e  a t  
NSIC o f f i c e s  may be  examined by q u a l i f i e d  personnel .  N S I C  r e p o r t s  ( i . e . ,  

those  wi th  t h e  ORNL-NSIC numbers) may be purchased from t h e  Nat iona l  

Technical  Information Serv ice  ( see  i n s i d e  f r o n t  cover) .  Persons i n t e r e s t e d  

i n  t h e  a v a i l a b i l i t y  of any of t h e  s e r v i c e s  o f f e r e d  by N S I C  should address  

t h e i r  i nqu i ry  to :  

J .  R. Buchanan, A s s i s t a n t  D i rec to r  
Nuclear Safe ty  Tnf ormation Center 
P.O. Box Y 
Oak Ridge Nat iona l  Laboratory 
Oak Ridge, Tennessee 37830 

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

. 
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DESIGN DATA AND SAFETY FEATURES OF 
COMMERCIAL NUCLEAR POWER PLANTS 

V O l .  I11 

c 

Docket No. 50-397 Through 50-449 

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  33 nuc lea r  power u n i t s  i n  1 7  power sta- 
t i o n s  i n  t h e  United States. 
f o r  each p l a n t  c o n s i s t i n g  of Thermal-Hydraulic and Nuclear 
Fac to r s ,  Containment Fea tu res ,  Emergency Core Cooling Systems, 
S i t e  Fea tu res ,  C i r c u l a t i n g  Water System Data, and Miscella- 
neous F a c t o r s .  An aer ia l  pe r spec t ive  i s  a l s o  presented  f o r  
each p l a n t .  
Docket Number 50-397, and a l l  subsequent p l a n t s  f i n i s h i n g  
wi th  Douglas P o i n t ,  Docket Number 50-448, 50-449. 

Six  pa res  of d a t a  are presented  

Those covered i n  t h i s  volume are Hanford No. 2 ,  

INTRODUCTION 

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

Safe ty  Analysis Reports (PSAR), F i n a l  Sa fe ty  Analysis Reports (FSAR), and 

t h e  Environmental Report generated 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  wishing t o  b u i l d  and ope ra t e  nuc lear  

power p l a n t s .  These r e p o r t s  c o n s i s t  of 800 t o  2000 pages of information 

which d e s c r i b e  t h e  r e a c t o r ,  t h e  r e a c t o r  s i t e ,  t h e  power genera t ion  system, 

a u x i l i a r i e s ,  and o t h e r  a s p e c t s  of importance i n  t h e  s a f e t y  assessment of 

r e a c t o r  des ign ,  c o n s t r u c t i o n ,  and ope ra t ion .  Unless a person i s  familiar 

w i t h  t h e  o r g a n i z a t i o n  of t h e  r e p o r t s ,  f i n d i n g  s p e c i f i c  information t h e r e i n  

can be  very  t i m e  consuming. Even when t h e  o rgan iza t ion  i s  understood, i t  

can s t i l l  b e  d i f f i c u l t  t o  f i n d  d a t a  because of v a r i a t i o n s  i n  t h e  s t y l e  of 

t h e  r e p o r t s .  This compilation of summary d a t a  i s  intended t o  make t h e  

more important in format ion  r e a d i l y  a v a i l a b l e .  

The U.S. Atomic Energy Commission has i s sued  a guide f o r  o rgan iza t ion  

of material, and t h i s  guide i s  gene ra l ly  followed now f o r  a l l  PSARs and 

FSARs. The suggested o rgan iza t ion  i s  as fo l lows:  



X 

I. In t roduc t ion  and General Descr ip t ion  of t h e  S i t e  

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

111. Design of S t ruc tu res ,  Components, Equipment and Systems 

IV. Reactor 

V.  Reactor Coolant System 

V I .  Engineered Safe ty  Fea tu res  

V L I .  Ins t rumenta t ion  and Cont ro ls  

V I I I .  Electr ic  Power 

I X .  Aux i l i a ry  S y s t e m  

X. Steam and Power Conversion System 

X I .  Radioact ive Waste Management 

X I I .  Radiat ion P ro tec t ion  

X I I I .  Conduct of Operations 

X I V .  I n i t i a l  Tests and Operat ions 

XV. Sa fe ty  Analysis  

X V I .  Technical  S p e c i f i c a t i o n s  

X V I I .  Qua l i ty  Assurance 

I n  1967, t h e  Advisory Committee on Reactor Safe ty  (ACRS) reques ted  

t h a t  t h e  Nuclear Safe ty  Information Center  compile design d a t a  on l i g h t -  

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

tee. Since t h a t  t i m e ,  t a b l e s  have been prepared f o r  each power r e a c t o r  

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

Headquarters 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  more important  r e a c t o r  f a c t s ,  have proven t o  be 

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 rece ived  f o r  

summaries from o t h e r  o rgan iza t ions  t h a t  became aware of t h e i r  ex i s t ence .  

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

information more widely a v a i l a b l e .  

Volume I1 w a s  publ ished i n  January 1972 covering commercial power 

r e a c t o r s  wi th  docket numbers l a r g e r  than  and inc lud ing  50-296 (Browns Fer ry  

N o .  3 ) .  Volume I pub l i ca t ion  (December 1973) covered power r e a c t o r s  up t o  

and inc lud ing  docket number 50-295 (Zion S t a t i o n ) .  This  Volume 111 starts 

wi th  Hanford No. 2 ,  50-397, and runs up through Douglas P o i n t ,  50-448, 50- 

449. I n  t h e  index  by s e q u e n t i a l  docket number, some numbers are missing.  

The missing docket numbers are f o r  experimental  r e a c t o r s  and/or  f o r  those  

not  producing comnercial  power. 
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Organization of Information 

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

Some gene ra l  in format ion  such as name, s i z e ,  l o c a t i o n ,  u t i l i t y ,  e t c .  i s  

l i s t e d  a t  t h e  top  of t h e  f i r s t  page, followed by informat ion  organized 

as 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

follows : 

Thermal-Hydraulic Data - Tabula t ions  of d a t a  va lues  on t h e  thermal- 

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

systems. 

Nuclear Data - T a b u l a t i o n s  of d a t a  va lues  on nuc lea r  aspects of t h e  

r e a c t o r  core .  

Safety-Related Design Criteria - L i s t i n g  of d a t a  on exc lus ion  d i s -  

tance ,  popu la t ions ,  design wind speed, seismic des ign ,  e t c .  

Engineered Sa fe ty  Fea tures  - Data on containment des ign  va lues ,  con- 

tainment system d e s c r i p t i o n s ,  emergency core  cool ing  systems. 

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

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

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 tc .  

General - Other important information such as s i te  f e a t u r e s ,  e m e r -  

gency p l ans ,  environmental monitoring, radwaste t rea tment ,  waste hea t  

system, etc.  

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

cool ing  water source ,  c i r c u l a t i o n  rate,  cool ing  towers,  e t c .  

The seventh  page of each r e p o r t  i s  an aerial  pe r spec t ive  ske tch  of 

t h e  p l a n t .  

Parameters are r e l a t e d  t o  r a t e d  power ou tpu t  f o r  a s i n g l e  u n i t  un- 

less o therwise  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 p o r t  

covers two o r  t h r e e  r e a c t o r s  of t h e  s a m e  r a t i n g  a t  one s i t e ,  a l l  d a t a  

va lues  given w i l l  be  f o r  one u n i t .  

d e s c r i p t i o n  of 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 expla ined  i n  Figure 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  on t h e  ske tch  has  been inc reased  

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

Aerial p e r s p e c t i v e  p r e s e n t s  a g raph ic  
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LEGEND - Parameters refer t o  each s i n g l e  r e a c t o r  u n i t  excep t  as noted .  

3783 popu la t ion  i n  
a 5 m i l e  r a d i u s  

,,oo A C R E S  1100 acres i n  t h e  
p r o p e r t y  owned by 

IlILLY PROPERTY LlNe the utility 

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

,:domal water l e v e l  

RES I UENT I A L  
AGRICULTURAL 
K C R E A T  I ONAL 
UNDEVELOPED 

\ S i t e  Grade 
(Mean Sea - l eve l )  

Fig.  1. Explanation of Terms for S i t e  Sketch 



x i i i  

Accuracy of Data 

A l l  information presented  i n  t h i s  p u b l i c a t i o n  has  been taken from 

t h e  Prel iminary Sa fe ty  Analysis  Reports ,  t h e  a p p l i c a n t ’ s  Environmental 

Report ,  o r  t h e  AEC Environmental Impact Statement.  In view of t h e  many 

changes t h a t  may b e  made i n  p l a n t  design and/or  ope ra t ing  condi t ions  i n  

t h e  course  of t h e  l i c e n s i n g  and subsequent ope ra t ion  of nuc lea r  power 

p l a n t ,  t h e  author- cannot guarantee t h e  currency of a l l  of t h e  informa- 

t i o n  he re in .  However, i f  persons are aware of information which i s  not  

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

. 

. 
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GLOSSARY OF TERMS 

The fol lowing terms and abbrev ia t ions  are used i n  t h e  d a t a  summaries 
i n  t h i s  r e p o r t .  This g los sa ry  i s  provided t o  assist t h e  use r  i n  under- 
s tanding  t h e  context  i n  which t h e  terms are app l i ed  and t o  i d e n t i f y  t h e  
abbrevia t ions .  

- A-E - Architect-Engineer f o r  t h e  p l a n t .  
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 design and d r a f t i n g .  

Sometimes t h e  f i rm se rves  as con- 

Accumulator Tanks -Tanks t h a t  con ta in  bo ra t ed  water under p re s su re  (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  primary system of a PWR i n  
t h e  event  of a l o s s  of cool ing  acc iden t .  When coolant  system p res su re  
drops t o  tank  p res su re ,  check va lves  open a l lowing  water flow t h a t  w i l l  
f lood  t h e  core .  

Act ive Heat Transfer  Surf Area -The  s u r f a c e  area of a l l  f u e l  rods ,  m e a -  
sured  on t h e  active fue l -por t ion  of t h e  rods .  

Auto-Depressurization System - The system t h a t  uses  p re s su re  r e l i e f  valves 
t o  ven t  steam t o  purposely lower r e a c t o r  p r e s s u r e  so  o t h e r  core  cool ing  
systems can ope ra t e .  

Average Discharge Exposure, MWD/Ton -Average burnup of f u e l  upon removal 
from service, expressed i n  megawatt days p e r  metric ton  of f u e l .  

Avg Film Coeff -An average over  t h e  a c t i v e  core of t h e  convect ive f i lm  
h e a t - t r a n s f e r  c o e f f i c i e n t ,  h ,  de f ined  from 

where Q is  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 
Atlm i s  t h e  log-mean temperature  d i f f e r e n c e  between the  coolan t  and the  
su r f  ace. 

Avg Fi lm Diff  - The average d i f f e r e n c e  between t h e  l o c a l  coolan t  bu lk  
mean temperature  and t h e  l o c a l  f u e l  c l a d  s u r f a c e  temperature.  

Avg Power Densi ty  -The  power generated i n  t h e  a c t i v e  core d iv ided  by t h e  
core  volume. 

Average Power Range Monitor (APRM) - Se lec t ed  a m p l i f i e r s  from t h e  Local 
Power Range Monitoring (LPRM) system are averaged i n  t h e  AF'RM. 

Blowdown -The  quan t i ty  of water b l e d  off from t h e  cool ing  tower co l l ec -  
t i o n  bas in  t o  r i d  t h e  towers of p rogres s ive  bui ldup  of d i sso lved  s o l i d s .  
Makeup water t o  t h e  system r e p l a c e s  blowdown. . 
- BWR - B o i l i n g  w a t e r  r e a c t o r .  



Burnable Poison - Neutron absorbing materials of r e l a t i v e l y  high micro- 
s cop ic  absorp t ion  c r o s s  s e c t i o n  which are converted t o  low absorp t ion  
i so topes  by neutron absorp t ion  and which are incorpora ted  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  decrease  t h a t  would 
o therwise  r e s u l t  from f u e l  exposure.  

Chemical Shim - Supplementary c o n t r o l  of t h e  co re  r e a c t i v i t y  by t h e  use 
of chemical poisons (such as b o r i c  a c i d )  i n  t h e  coolan t .  

Clean -The  r e a c t o r  and/or  f u e l  elements are s a i d  t o  b e  c l ean  i f  f u e l  
elements are nonradioac t ive  and uncontaminated by t h e  products  of nuc lear  
r eac t ion .  

Closed-Loop-Cooling - Operat ion of t h e  c i r c u l a t i n g  water system s o  t h a t  
water is  c i r c u l a t e d  w i t h i n  a c losed  loop f o r  condensing steam i n  t h e  con- 
denser  and cool ing  t h e  water i n  cool ing  l a k e s ,  cool ing  towers,  o r  o t h e r  
h e a t  s inks .  

C i r c u l a t i n g  Water System - An arrangement of p i p e s ,  valves, c o n t r o l s ,  and 
pumps t h a t  c i r c u l a t e  water through t h e  main turbine-condenser ( t o  condense 
steam i n  t h e  condenser) and t h e  u l t i m a t e  h e a t  s i n k  (cool ing l a k e ,  cool ing  
towers,  e tc . )  where t h e  hea ted  water is  cooled.  This can be  open-cycle 
cool ing  o r  closed-loop coo l ing  (see d e f i n i t i o n )  . 
Cold - A t  ambient temperature .  

Containment Atmospheric Control  System - A  system used t o  i n j e c t  n i t rogen  
i n t o  containment f o r  i n e r t i n g .  
as app l i cab le .  

Other a s p e c t s  of atmospheric c o n t r o l  l i s t e d  

Containment Cons t ruc tor  - 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  no t  a v a i l a b l e .  I n  t h e s e  cases, t h e  r e spons ib 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 Cooling System - Spray coo l ing  system f o r  reducing drywell  
p re s su re  fol lowing l o s s  of coolan t ;  o r  f an  c o i l  cool ing  u n i t s  t h a t  re- 
c i r c u l a t e  t h e  a i r .  

Containment I s o l a t i o n  System - A  system t h a t  provides  t h e  method f o r  seal- 
i n g  a l l  openings i n  t h e  containment system. Each p e n e t r a t i o n  has  two i so -  
l a t i o n  va lves ,  one on t h e  i n s i d e  and one on t h e  o u t s i d e  of t h e  primary 
containment w a l l .  I n  case of an acc iden t ,  t h e  i s o l a t i o n  va lves  c l o s e  
au tomat ica l ly .  

Control  Rod - A  device  made of neutron absorbing material capable  of be- 
ing  moved i n t o  o r  ou t  of t h e  core  t o  r e g u l a t e  power. 

Control  Rod Drive Housing-  Tube and f l ange  a t t ached  t o  t h e  r e a c t o r  pres- 
s u r e  v e s s e l  f o r  t h e  purpose of mounting and conta in ing  t h e  c o n t r o l  rod  
d r ives .  
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Control-Rod-Drive-Housing Supports - S t r u c t u r a l  members loca t ed  under t h e  
r e a c t o r  vessel c l o s e  t o  t h e  control-rod-drive housing f o r  t h e  purpose of 
ca tch ing ,  suppor t ing ,  and/or  prevent ing  excess  movement of t h e  c o n t r o l  rod ,  
i n  case a housing rup tu res .  

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

Control  Rod Worth Minimizer - E l e c t r o n i c  computing device  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  core .  I n t e r l o c k s  are 
provided which prevent  t h e  withdrawal of a c o n t r o l  rod wi th  a worth above 
t h e  e s t a b l i s h e d  value.  

Core Average Void Within Assembly -The  pe rcen t  of vo ids  i n  t h e  coolan t  
w i t h i n  a f u e l  assembly. 

Core Reflooding System - High flow system t o  r a p i d l y  f lood  t h e  r e a c t o r  
core  fo l lowing  l o s s  of coolan t .  

Core Spray System - A  water system, a c t i v a t e d  i n  t h e  event of l o s s  of 
core  cool ing ,  which sprays  water on t h e  top  of t h e  core  t o  remove reac- 
t o r  co re  decay h e a t  (used on BWRs only) .  

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 ep lace  n u c l e a t e  b o i l i n g .  
change i n  s u r f a c e  h e a t  t r a n s f e r  c o e f f i c i e n t .  

It is  cha rac t e r i zed  by an abrupt  

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

Design Basis Earthquake - That ear thquake which produces t h e  v i b r a t o r y  
ground motion f o r  which those  f e a t u r e s  of t h e  p l a n t  necessary  t o  s h u t  down 
t h e  r e a c t o r  and main ta in  t h e  p l a n t  i n  a s a f e  condi t ion  wi thout  undue r i s k  
t o  t h e  h e a l t h  and s a f e t y  of t h e  p u b l i c  are designed t o  remain func t iona l .  

Design Cr i te r ia  - A  l i s t  of requirements  of t h e  U.S. Atomic Energy Commis- 
s i o n  t h a t  govern r e a c t o r  design.  

Discharge S t r u c t u r e  - The means of d i scha rg ing  water i n t o  t h e  l a k e ,  r iver ,  
ocean, o r  cool ing  pond. It can b e  very s imple such as a s h o r t  cana l  run- 
ning i n t o  t h e  w a t e r  body, o r  i t  can b e  a complex d i f f u s e r  system t h a t  d i s -  
pe r ses  t h e  water through many openings o r  je ts .  

Docket No. - The number ass igned  by t h e  AEC D i r e c t o r a t e  of Licensing t o  a 
p a r t i c u l a r  r e a c t o r  when t h e  PSAR is accepted  f o r  review. 

Doppler Coef f i c i en t  -The  r e a c t i v i t y  change due t o  Doppler broadening of 

p e r a t u r e .  
U resonance absorp t ion  c r o s s  s e c t i o n  as a r e s u l t  of a change i n  t e m -  2 3 8  
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DNBR, Nominal -Depar tu re  from Nucleate Bo i l ing  Ra t io ,  t h e  minimum value  
of t h e  r a t i o  of hea t  f l u x  r equ i r ed  f o r  DNB as c a l c u l a t e d  from t h e  Westing- 
house c o r r e l a t i o n  (W-3) d iv ided  by t h e  l o c a l  h e a t  f l u x  i n  t h e  f u e l  ele- 
men t . 
D r y w e l l  -Vessel enc los ing  t h e  r e a c t o r  primary system and forming p a r t  of 
t h e  primary containment system of a BWR. 

Eff Flow Area f o r  Heat Transfer  -The  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  core.  

Eff Flowrate  f o r  H e a t  Transfer  - T h a t  p o r t i o n  of t h e  coolan t  flow t h a t  
passes  d i r e c t l y  through t h e  active core f o r  cool ing  t h e  f u e l  elements.  

Emergency Power -Elec t r ica l  power suppl ied  t o  equipment t h a t  must oper- 
a te  i n  an emergency; u sua l ly  suppl ied  by d iese l -genera tor  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  cu r ren t  i s  a v a i l a b l e  
f o r  engineered s a f e t y  f e a t u r e s  and o t h e r  necessary equipment. 

Engineered Safe ty  Fea tures  (ESF) - Spec ia l  systems designed t o  ope ra t e  
i n  a nuc lear  power p l a n t  so  as t o  prevent  o r  m i t i g a t e  t h e  consequences 
of an acc iden t .  
containment sp rays ,  f i l t e r  systems, emergency core  cool ing  systems, 
scram system, and t h e  l i k e .  

Engineered Safe ty  Fea tu res  inc lude  containment vessels, 

Environmental Monitoring - Col l ec t ion  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 ,  terrestr ia l ,  e t c . )  t o  eva lua te  
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  opera t ion .  

Evaporative Loss - The l o s s  of w a t e r  from t h e  cool ing  tower t h a t  evapo- 
rates i n t o  t h e  cool ing  a i r  t h a t  pas ses  through t h e  cool ing  tower. This 
water i s  cont inuously rep laced  by t h e  makeup water system. 

Exclusion Distance -The  d i s t a n c e  from t h e  c e n t e r l i n e  of t h e  r e a c t o r  t o  
t h e  n e a r e s t  exc lus ion  fence boundary. 

Flow R e s t r i c t o r  - A  s ta t ic  device  placed i n  a steam o r  water l i n e  f o r  t h e  
purpose of r e s t r i c t i n g  t h e  blowdown rate i n  t h e  event  of a major l i n e  
break.  The device  a f f o r d s  p r o t e c t i o n  f o r  t h e  core ,  reduced load on t h e  
containment system, and a d d i t i o n a l  t i m e  f o r  t h e  i n i t i a t i o n  of t h e  emer- 
gency systems . 
Fuel  Assembly -Assembly of f u e l  rods ,  space r s ,  and r e l a t e d  hardware. 

Fuel  Channel -An open space  i n  t h e  core  s t r u c t u r e  i n t o  which t h e  f u e l  
assembly i s  i n s e r t e d  t h a t  provides  a coolant  flow pa th  through t h e  as- 
semb l y  . 
Fuel  Element - See  Fuel  Assembly. 

Fuel Rods -Assembly of f u e l  p e l l e t s ,  f u e l  c ladding ,  and r e l a t e d  hardware 
welded i n t o  a s e a l e d  u n i t .  
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Fuel  Rod Cladding-  The material enc los ing  t h e  UOz f u e l  p e l l e t s .  

F u l l  Power X e  and Sm - The equ i l ib r ium concen t r a t ions  of t h e  Xenon and 
Samarium poisons p re sen t  a t  f u l l  power. 

Heat Diss ipa ted  t o  Environment -The  q u a n t i t y  of hea t  e j e c t e d  t o  a nearby 
body of water by d ischarg ing  q u a n t i t i e s  of hea ted  water i n t o  t h a t  water 
body; o r  t h e  d i s s i p a t i o n  of hea t  t o  t h e  atmosphere by cool ing  towers.  

High-Head Safe ty  I n j e c t i o n  System - See  High-pressure Coolant-Inject ion 
System. 

High P res su re  Coolant-Inject ion System- High p res su re  pumps, va lves ,  
p ip ing ,  etc.,  used t o  provide emergency core  coo l ing  i n  t h e  event  of 
f a i l u r e  of a small process  l i n e .  

- Hot - A t  temperatures  corresponding t o  f u l l  power opera t ion .  

Hydrogen Recombiner -Equipment t h a t  combines f r e e  oxygen and f r e e  hydro- 
gen t o  produce water. The purpose i s  t o  e l i m i n a t e  f r e e  hydrogen from t h e  
gaseous systems. 

In t ake  S t r u c t u r e  -The  s t r u c t u r e  t h a t  houses c i r c u l a t i n g  pumps, travel- 
i n g  sc reens ,  ba r  s c reens ,  and o t h e r  devices  used i n  moving water from t h e  
w a t e r  source  t o  t h e  p l a n t .  I n  some cases, t h e  i n t a k e  s t r u c t u r e  w i l l  in-  
c lude t h e  p ipes  t h a t  run ou t  i n t o  t h e  water body and t h e  remote s t r u c t u r e  
f o r  i n t ake .  

I s o l a t i o n  Cooling System -High p res su re  system f o r  r e j e c t i o n  of core  de- 
cay 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.  

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

LOCA - Loss of coo lan t  acc iden t .  

Local Power Range Monitor (LPRM) - In-core ion  chambers f o r  monitor ing 
l o c a l  neut ron  f l u x  i n  t h e  r e a c t o r  core .  

Low-Head Safe ty  I n j e c t i o n  System - See Low-Pressure Coolant I n j e c t i o n  
System. 

Low-Pressure Coolant I n j e c t i o n  System - A system of pumps, va lves ,  p ip ing ,  
etc. ,  t h a t  pumps q u a n t i t i e s  of water i n t o  t h e  coolan t  system t o  r e f lood  
t h e  core  a f t e r  blowdown. 

Low Populat ion Zone Distance - The r a d i u s  t h a t  c i rcumscribes  an  area im-  
mediately surrounding t h e  exc lus ion  area which con ta ins  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 reasonable  
p r o b a b i l i t y  t h a t  appropr i a t e  p r o t e c t i v e  measures could be taken i n  t h e i r  
behalf  i n  t h e  event  of s e r i o u s  acc iden t .  

MCHFR - See Minimum Cri t ical  Heat Flux Rat io .  



x i x  

=-Metric ton  of uranium. One m e t r i c  ton  = 1000 kg = 2205 l b .  

MWD - - Energy i n  megawatt-days. 

Main S team Lines  - P i p i n g  which passes  steam from t h e  r e a c t o r  of a BWR o r  
from t h e  steam genera tor  of a PWR t o  t h e  tu rb ine .  

Max Prob Flood Level -The  maximum h y p o t h e t i c a l  e l e v a t i o n  at t h e  s i t e  t o  
which water could rise i n  case of t h e  most severe r a i n ,  w i th  th,e most 
severe winds, w i th  b u r s t i n g  dams, e tc .  

Metropol is  -The  n e a r e s t  c i t y  t o  t h e  p l a n t  t h a t  is c l a s s i f i e d  as a U.S. 
c i t y  wi th  Standard Metropol i tan  Stat is t ical  Areas as compiled from t h e  
Bureau of t h e  Census by t h e  World Almanac. Populat ion f i g u r e s  are t h e  
1970 To ta l  met ropol i tan  area census.  

Minimum Cri t ical  Heat Flux Rat io  (MCHFR) -The  smallest r a t i o  of c r i t i c a l  
h e a t  f l u x  d iv ided  by t h e  l o c a l  hea 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  core  a t  
any p o i n t  i n  t i m e .  

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

Moderator P res su re  Coef f i c i en t  -The  change i n  core  r e a c t i v i t y  p e r  u n i t  
change i n  moderator p re s su re .  

Moderator Temperature Coef f i c i en t  - The change i n  core  r e a c t i v i t y  l eve l  
f o r  a u n i t  temperature  change i n  t h e  moderator. 

Moderator Void Coef f i c i en t  -The  change i n  t h e  core  r e a c t i v i t y  l e v e l  f o r  
a u n i t  change i n  moderator vo id  conten t .  

NSS Vendor - Supp l i e r  of t h e  nuc lea r  steam supply system. 

Normal Level -Normal poo l  e l e v a t i o n  i n  mean sea level  (MSL) measurement 
of t h e  body of cool ing  w a t e r .  

Once Through -The  coo l ing  cyc le  where w a t e r  i s  removed from t h e  nearby 
w a t e r  source ,  pumped through t h e  condenser f o r  cool ing  and then discharged 
back i n t o  t h e  r iver ,  l a k e ,  o r  ocean. 

Open-Cycle Coo l ing -  The system t h a t  uses  w a t e r  i n  t h e  c i r c u l a t i n g  system 
f o r  once-through cool ing.  Water i s  taken from t h e  r iver,  l a k e ,  o r  ocean 
and used t o  coo l  t h e  condenser. 
body of w a t e r  w i th  t h e  added hea t .  

It i s  then  discharged back t o  t h e  s a m e  

Operating Basis Earthquake - That ear thquake which produces t h e  v i b r a t o r y  
ground motion f o r  which those  f e a t u r e s  of t h e  p l a n t  necessary f o r  cont in-  
ued ope ra t ion  wi thout  undue r i sk  t o  t h e  h e a l t h  and s a f e t y  of t h e  pub l i c  
are designed 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 .  - 
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Peak Enthalpy on Rod Droe -Mel t ing  of U02 occurs  between 220 and 280 
cal/gm, and f u e l  rod rup tu re  w i l l  occur  about  400 cal/gm. Thus t h e  280 
cal/gm, which r e p r e s e n t s  a s a f e  cond i t ion  f o r  t h e  f u e l ,  i s  u s u a l l y  set 
as t h e  peak en tha lpy  va lue  accep tab le  dur ing  a power excurs ion  t h a t  
could occur  i n  a rod drop acc iden t .  

Peaking Fac tor  - A  term used wi th  h e a t  f l u x  where t h e  peaking f a c t o r  i s  
t h e  maximum va lue  d iv ided  by t h e  average va lue ,  whether i t  b e  a long  a 
f u e l  rod o r  r a d i a l l y  i n  t h e  core .  

Pene t r a t ion  - A  p ipe  o r  sleeve which p e n e t r a t e s  t h e  containment w a l l  - 
p ipes  f o r  flow of  f l u i d s ,  steam, o r  gases ,  and s p e c i a l  sleeve-plugs f o r  
e lec t r ica l  d i s t r i b u t i o n .  

Percent  Enrichment -Atoms of uranium 235 p e r  100 atoms of a uranium 
mixture  of "?J and 238U. 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  nuc l ide  p e r  100 atoms of m e t a l  f u e l  mixture .  

P l a n t  Operat inp Mode -The  manner i n  which t h e  c o n t r o l s  ope ra t e  t h e  p l a n t ,  
e i t h e r  changing r e a c t o r  power t o  match changing electrical load  p a t t e r n s  
( load-fol lowing) ,  o r  main ta in ing  a cons t an t  electrical  output  from t h e  
genera tor  (base-loaded) . 
P r e v a i l i n g  Wind Di rec t ion  -The  d i r e c t i o n  from which t h e  wind usua l ly  
blows. 

Primary Containment (System) -Housing f o r  t h e  r e a c t o r  primary system de- 
s igned t o  prevent  t h e  release of r a d i o a c t i v e  materials t o  t h e  environment 
i n  t h e  remote event  of acc iden t .  I n  a BWR t h e  system inc ludes  t h e  dry- 
w e l l ,  t h e  p re s su re  suppress ion  pool  conta ined  i n  t h e  t o r u s  and t h e  vent 
p ipes .  The pool  provides  a h e a t  s i n k  f o r  r a p i d  r educ t ion  of p re s su re  
fo l lowing  a l o s s  of c o o l a t  acc iden t .  I n  a PWR, t h e  containment system 
inc ludes  t h e  Containment vessel, i t s  i s o l a t i o n  system, and t h e  spray  
system which cools  t h e  atmosphere and reduces  t h e  p re s su re .  

P r o t e c t i v e  System - The ins t rumen ta t ion  system which handles  a l l  func t ions  
of c o n t r o l  re la t ive t o  ope ra t ion  of engineered s a f e t y  f e a t u r e s  o r  o t h e r  
equipment o r  func t ions  designed f o r  p r o t e c t i o n  of t h e  p l a n t .  

Radwaste - Contrac t ion  of t h e  words " rad ioac t ive"  and "waste," used t o  
d e s c r i b e  waste subs tances  which may con ta in  r a d i o a c t i v e  materials. 

Radwaste System - System f o r  handl ing,  t r e a t i n g ,  o r  s t o r i n g  s o l i d ,  gas- 
eous,  o r  l i q u i d  wastes which con ta in  r a d i o a c t i v e  materials. 

Reactor - The p res su re  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 rocess  occurs .  In  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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Reactor B u i l d i n g -  A nominally l e a k t i g h t  housing f o r  t h e  r e a c t o r ,  r e a c t o r  
a u x i l i a r y  systems, and t h e  primary containment system, gene ra l ly  r e f e r r e d  
t o  as secondary containment.  

Reactor Core I s o l a t i o n  Cooling System (RCICS) -P rov ides  core  cool ing  i n  
case t h e  r e a c t o r  i s  i s o l a t e d  from i t s  normal hea t  s ink .  It i s  a l s o  used 
i n  case of loss-of-flow from t h e  feedwater system and dur ing  shutdown by 
pumping makeup water i n t o  t h e  r e a c t o r  vessel. 

Rec i r cu la t ion  Flow Control  - Provides  r e g u l a t i o n  of t h e  r e a c t o r  forced 
cool ing  flow, 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 system of pumps, h e a t  exchangers,  
valves, p ip ing ,  and c o n t r o l s  t h a t  func t ion  t o  remove r e s i d u a l  h e a t  from 
t h e  r e a c t o r  co re ,  t h e  suppress ion  poo l ,  o r  t h e  containment atmosphere. 

River  Flow - The average flow p a s t  t h e  s i t e  i n  cubic  f e e t  pe r  second 
( c f s ) .  

Rod-Block Monitor - This  subsystem h inde r s  c o n t r o l  rod withdrawal e r r o r s  
t o  prevent  f u e l  damage. Two RBM monitor ing channels are provided. Out- 
pu t  s i g n a l s  from s e l e c t e d  groups of Low-Power-Range Monitoring (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 system 
performs t h e  averaging func t ion .  

Secondary Containment - Reactor b u i l d i n g  which i s  designed t o  b e  f o r  low 
leakage i n  o rde r  t o  func t ion  as containment f o r  r e a c t o r  r e f u e l i n g  opera- 
t i o n s  and as a backup containment dur ing  power ope ra t ion  o r  h o t  standby. 

Seismograph - An ins t rument  used f o r  t h e  measurement of v i b r a t i o n ,  of 
p a r t i c u l a r  i n t e re s t  i n  measuring ground motion and/or  bu i ld ing  motion 
due t o  an ear thquake;  sometimes c a l l e d  a s t r o n g  motion accelerometer .  

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

Shutdown - A  cond i t ion  of t h e  r e a c t o r  i n  which t h e  core  i s  s u b c r i t i c a l  
and power i s  no t  being generated (except t h a t  which might o r i g i n a t e  from 
a f t e r h e a t ) .  

Shutdown Boron, ppm - The grams of b o r i c  a c i d  H 3 B 0 3  p e r  m i l l i o n  grams of 
water requi red  t o  achieve some des i r ed  s u b c r i t i c a l  r e a c t i v i t y  l e v e l .  
A l so  may be  given as grams of boron p e r  m i l l i o n  grams of water. 

Shutdown Margin - Representa t ive  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  achieve 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 .  
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Standby Coolant System - A supply of coo l ing  w a t e r  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  is  no t  normally used f o r  t h e  core  cool- 
i n g  func t ion .  This  supply i s  sometimes a v a i l a b l e  by a cross-connection 
between two o r  more cool ing  systems. 

Standby G a s  Treatment System - Spec ia l  v e n t i l a t i o n  system f o r  t h e  r e a c t o r  
bu i ld ing .  The system i s  used i f  r a d i o a c t i v e  materials are p resen t  i n  t h e  
r e a c t o r  bu i ld ing .  
rou ted  t o  t h e  ven t .  

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

Standby Liquid Control  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  un l ike ly  event  t h a t  t h e  normal c o n t r o l  system i s  
inoperable .  Liquid poison is  pumped i n t o  t h e  r e a c t o r  t o  provide t h e  
nega t ive  r e a c t i v i t y  t o  a s s u r e  s u b c r i t i c a l i t y .  

Supprn Chamb - Suppression Chamber. 

Suppression Chamber - The p a r t  of t h e  p re s su re  suppression system which 
con ta ins  t h e  suppress ion  pool  t o  condense steam upon LOCA t o  minimize 
p re s su re  bui ldup i n  t h e  primary containment system of a BWR. 

Suppression Chamber Cooling System - Cooling system f o r  reducing suppres- 
s i o n  pool  temperatures  and t o r u s  p re s su re  fo l lowing  a l o s s  of coolan t  ac- 
c i d e n t  i n  a BWR. 

Temporary Control  Cur ta in  -Burnable  poison s h e e t s  p laced  i n  a new co re  
t o  compensate f o r  t h e  excess  r e a c t i v i t y  a s soc ia t ed  wi th  t h e  i n i t i a l  core .  
A l l  o r  any number of t h e  c u r t a i n s  are removable, u sua l ly  dur ing  r e f u e l -  
i n g ,  when t h e  r educ t ion  i n  r e a c t i v i t y  i n  t h e  core  o r  reg ion  thereof  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 hea t  energy output  of t h e  r e a c t o r .  

To ta l  Flow Rate - Quanti ty  of coo lan t  f low through t h e  r e a c t o r .  

To ta l  Heat Output f o r  Safe ty  Design -The  va lue  of h e a t  ou tput  f o r  t h e  
core  used i n  acc iden t  a n a l y s i s .  

To ta l  Peaking Fac tor  - The 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 imultaneously and i s  
t h e r e f o r e  a maximum estimate. 

To ta l  Rod Worth, Percent  - 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  con- 
stant from t h e  most reactive conf igu ra t ion  of t h e  c o n t r o l  rods t o  t h e  
least reactive conf igu ra t ion  d iv ided  by ke f f .  
expressed i n  terms of t h a t  va lue  of keff which t h e  rods  w i l l  hold j u s t  
c r i t i c a l .  

I n  some p laces  i t  may be  

Turbine O r i e n t a t i o n  - The d i r e c t i o n  of t h e  t u r b i n e  c e n t e r l i n e  wi th  r e s p e c t  
t o  t h e  c e n t e r l i n e  of t h e  r e a c t o r .  The i n t e r e s t  i s  i n  t h e  p o s s i b i l i t y  of 
e j e c t e d  t u r b i n e  b l ades  being missiles t h a t  could s t r i k e  o r  p e n e t r a t e  con- 
tainment.  



x x i i i  

Unborated Water Control  -Aspec ts  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 concent ra t ion  i n  t h e  coolan t .  See chemical shim. 

Variable-Cycle Cooling - Both towers and once-through coo l ing  are combined 
and used i n  a v a r i a b l e  manner depending upon l i m i t a t i o n s  on hea t  r e j e c t i o n  
t o  a r iver ,  l a k e ,  etc. 

Vessel Vendor - Suppl ie r  of t h e  r e a c t o r  vessel. 
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Page 1 (PWR) Data from PSAR 

P r o j e c t  Narne:Beaver Valley Power S t a t i o n ,  
Uni t s  1 & 2 A-E: Stone and Webster 

Locat ion:  Beaver Co., Penn. Vessel Vendor: Not s p e c i f i e d  
Owner : Cleve. E lec t .  I l lum. Co.,  NSS Vendor: Westinghouse 

Nominal Core 

Nom Hot (,harinel 

*This u n i t  ordered p r i o r  t o  50-412. 
was included i n  ORNL-NSIC-55, Vol .  11. 

Earlier d a t a  on 50-334 
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Iesign Basis Earthquake 
k c e l e r a t i o n ,  g 0.10 
lpe ra t ing  Basis Earthquake ' 

Page 2 ,  PWR 

150 - 400 f t  110 

Tornado 300 mph Rot + 60 trans 

Reactor: BEAVER VALLEY 2 .  SAFETY-RELATED DESIGN C R I T E R I A  

2xclusion Distance . I 

11. CONTAINMENT 
lax Leak Rate a t  Design 
' ressure  , %/day o.l 

Design Pressure ,  45 
Q S u  
Calcula ted  Max In t e r -  
n a l  P res su re ,  p s ig  42.7 

l c c e l e r a t i o n ,  g 0.05 
Zarthquake V e r t i c a l  Shock, LIP = 3 p s i /  3sec  
I of Horizontal  --- 
I s  I n t e n t  of 70 Design 
k i t e r i a  S a t i s f i e d ?  

I 
Yes, Sec t ion  1.4.2 s ta tes  t h a t  design "meets 
t h e  i n t e n t  of t h e  c r i t e r i a  as expressed 

~~ 

1. ENGINEEREC SAFETY ETATURCS withing t h i s  sec t ion ' '  

l es ign  Basis: Designed t o  withstand i n t e r n a l  p re s su re  r e s u l t i n g  from 
Design Basis Accident (LOCA) withoutexcessive leakage of r a d i o a c t i v i t y  
t o  t h e  environment. Also, designed t o  withstand n a t u r a l  fo rces  of 
tornados and earthquake without ca t a s t roph ic  damage. 
Safe ty  Fea tures  are designed t o  func t ion  a f t e r  LOCA so containment 
w i l l  b e  re turned  t o  subatmospheric p re s su re  wi th in  45 min a f t e r  LOCA. 

Vacuum Rel ie f  Capabi l i ty :  
dur ing  opera t ion .  
below s a f e  l i m i t s .  
Post-Construction Tes t ing :  
des ign  p res su re  t o  check s t r u c t u r a l  i n t e g r i t y .  Pressure  i s  then 
lowered i n  s t e p s  t o  allow eva lua t ing  at  each s t e p .  
w i l l  b e  run i n  accordance wi th  App.J o f 1 0  CFR 50. 
w i l l  be run us ing  the leakage monitoring system. 
Pene t r a t ions :  
s ea l ed  and ind iv idua l ly  t e s t a b l e .  

Engineered 

Containment i s  he ld  a t  9 t o  11 p s i a  
A l a r m s  on e j e c t o r  pumpfrevert lowering of  p re s su re  

Acceptance tes t  i s  run a t  1.15 t i m e s  t h e  

Leakage ra te  tes t s  
Pe r iod ic  tests 

A l l  pene t r a t ions  except f o r  cold p ipes  are double 

Weld Channels: 
are inaccess ib l e  a f t e r  cons t ruc t ion ,  These channels can be p re s su r i -  
zed f o r  l eak  t e s t i n g .  

Channels w i l l  be  placed over l i n e r  seam welds which 
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Page 3 ,  PWR 

Reactor :  BEAVER VALLEY D 2 .  CONTAINMENT SAFETY FEATURES 

Containment Spray S stem: 
2 100% c a p a c i t y  pG&-(I600 gpm a t  250 p s i g ) ,  and t h e  r e c i r c u l a t i o n  
spray  system which has 4 50% c a p a c i t y  pumps (3000 gpm a t  265 p s i g ) .  
Quench spray  i n j e c t s  bora ted  w a t e r  and NaOH a d d i t i v e  f o r  i o d i n e  cont ro  
The r e c i r c u l a t i o n  system pumps from t h e  sump and c o o l s  t h e  water i n  
r e c i r c u l a t i o n  c o o l e r s .  Both systems can reduce containment p r e s s u r e  
( a f t e r  LOCA) t o  subatmospheric  i n  45 minutes .  

Containment 
ho ld ing  a i r  tempera tures  below 105 F. 
r e q u i r e d  c a p a c i t y .  
systems. The f a n - c o i l  u n i t s  do n o t  run  a f t e r  LOCA. 

There are 2 systems - T h e  quench spray  w i t h  

- 
Three f a n - c o i l  u n i t s  are used f o r  normal cool ing  

Each u n i t  has 50% of t o t a l  
Cooling a f t e r  LOCA i s  accomplished by t h e  spray  

Containment I s o l a t i o n  System: 
t h e  i n s i d e  and o u t s i d e  of containment .  
v a l v e s  which c l o s e  a u t o m a t i c a l l y  on a c c i d e n t  c o n d i t i o n s .  

Provides  a t  least  2 b a r r i e r s  between 
These b a r r i e r s  are i s o l a t i o n  

Containment A i r  F i l t r a t i o n :  
ce l l s  s i z e d  f o r  500 cfm each which f i l t e r s  o u t  i o d i n e  w i t h  95% e f f i -  
c iency.  The purge system h a s  a s e p a r a t e  f i l t e r  system c o n s i s t i n g  of 
p r e f i l t e r s ,  p a r t i c u l a t e  f i l t e r s .  and c h a r d  f i l  tprs 
Penetration-: 

There are 4 p a r a l l e l  impregnated c h a r c o a l  

NO p e n e t r a t i o n  rooms shown on b u i l d i n g  s k e t c h e s -  

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

Accumul a tor .Tanks  : 
water under n i t r o g e n  p r e s s u r e  of 600 p s i g .  
s u r e  drops t o  600, t h e  accumulators  dump t h e i r  c o n t e n t s ,  one i n t o  each 
of t h e  r e a c t o r  cold l e g s .  A l l  a c t i o n  i s  automat ic  d i s c h a r g i n g  througt  
2 check v a l v e s  i n  series. 

High-head S-afety I n j e c t i o n :  
2725 p s i g  i n j e c t  water i n t o  t h e  r e a c t o r  sweeping 900 g a l  of 12 w t  % 
b o r i c  a c i d  i n t o  t h e  system. 
f u e l i n g  water s t o r a g e  tank .  
water l o s t  from breaks  i n  l i n e s  up t o  6-in. d iameter .  

Three t a n k s  each hold  about  7000 g a l  of b o r a t e d  
When r e a c t o r  system pres-  

Three charg ing  pumps r a t e d  150 gpm a t  

These pumps t a k e  s u c t i o n  from t h e  re- 
These pumps have c a p a c i t y  t o  r e p l a c e  

- 
Low-head SaEety I n j e c t i o n :  Two low-head pumps (each r a t e d  4000 gpm a t  
m i n i m a l  p r e s s u r e )  d e l i v e r  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  
t o  t h e  r e a c t o r  v e s s e l  through t h e  co ld  l e g s .  When supply  i n  t h e  re- 
f u e l i n g  w a t e r  s t o r a g e  tank  i s  exhaus ted ,  t h e  r e c i r c u l a t i o n  mode i s  
i n i t i a t e d  and two pumps pump w a t e r  from t h e  containment sump through 
h e a t  exchangers  f o r  cool ing .  
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Reactor :  BEAVER VALLEY E .  OTHER SAFETY-RELATED FEATURES 

Reactor  Vessel F a i l u r e :  
Design. f a b r i c a t i o n  procedures ,  and i n s p e c t i o n  techniques prec lude  ._ ~ 

f a i l u r e  of t h e  v e s s e l .  
Containment- F l o o d a b i l i t y :  

Found no r e f e r e n c e .  

Reactor-Coolant Leak-Detection System: 

Detected by cont inuous monitor ing of containment a i r  a c t i v i t y  and 
humidi ty ,  run-off from cool ing  c o i l s  of  f a n - c o i l  r e c i r c u l a t i o n  u n i t s ,  
and l i q u i d  l e v e l  and pumping rate i n  t h e  containment sump. 
from t h e  norm i n d i c a t e s  leakage.  

Any change 

Fai led-Fuel-Detect ion System: 
Ins t rumenta t ion  f o r  t h i s  a p p l i c a t i o n  i s  be ing  t e s t e d .  
d e t e c t i o n  i s  c u r r e n t l y  performed by p e r i o d i c  a n a l y s i s  of coolan t  
samples by monitor ing t h e  coolan t  letdown a c t i v i t y .  
containment a i r  could d e t e c t  a l e a k  of 0 .1  gpm i n  1 min wi th  1% 
f a i l e d  f u e l .  
Emergency Power: 
Two d i e s e l - g e n e r a t o r  sets supply emergency AC power. 
r a t e d  f o r  2600 KW cont inuous o p e r a t i o n .  
ca ted  i n  a s e p a r a t e  room of one b u i l d i n g ,  rooms separa ted  by a masonry 
w a l l .  U n i t s  have independent a c c e s s o r i e s .  Unitscan accept  l o a d s  i n  
10 seconds a f t e r  s t a r t i n g .  
20,000-gal s t o r a g e  t a n k  (underground), good f o r  4 days of f u l l - l o a d  
cont inuous o p e r a t i o n .  

Cont ro l  of Axial Xenon O s c i l l a t i o n s  By Burnable Shims, Part-Length 
Control  Rods, In-Core Ins t rumenta t ion :  Par t - length  rods  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  o s c i l l a t i o n s  caused by xenon. The in-core i n s t r u -  
mentat ion i s  used t o  p e r i o d i c a l l y  c a l i b r a t e  out-of-core ins t ruments  
which measure t h e  power d i s t r i b u t i o n .  
Boron D i l u t i o n  Cont ro l :  During r e f u e l i n g ,  boron concent ra t ion  must be 
reduced from 2000 ppm t o  1000 ppm b e f o r e  r e a c t o r  goes c r i t i c a l .  This  
would t a k e  about  1 h r .  During s t a r t u p ,  t h e  same d i l u t i o n  r e q u i r e s  
about 2 h r .  A t  f u l l  power, excess ive  d i l u t i o n  w i l l  sound alarms whicl- 
s t i l l  l e a v e s  t h e  o p e r a t o r  about 1 7  minutes  t o  make a c o r r e c t i o n .  Con- 
s e q u e n t l y ,  t h e  o p e r a t o r  has  adequate  t i m e  under a l l  c o n d i t i o n s  t o  
c o r r e c t  a d i l u t i o n  e r r o r  b e f o r e  a c r i t i c a l  change could occur .  

Long-Term Cooling: Long-term cool ing  can be accomplished us ing  t h e  
r e c i r c u l a t i o n  spray  system which can cool  t h e  r e c i r c u l a t e d  water i n  
h e a t  exchangers .  The Ohio River  i s  a l s o  a v a i l a b l e  f o r  u l t i m a t e  
h e a t  s i n k  i f  needed. Serv ice  water from t h e  r i v e r  can be d i v e r t e d  
f o r  cool ing .  

F a i l e d  f u e l  

A c t i v i t y  i n  t h e  

Each u n i t  i s  
Each d i e s e l - g e n e r a t o r  i s  l o -  

Each u n i t  has  a 550-gal day tank  and a 

Organic-Iodide F i l t e r  : 

Hydrogen Recombiner : 
can b e  used as a f i l t e r e d  purge system. 

Found no r e f e r e n c e .  

Two c a t a l y t i c  recombiners are provided which 
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of o p e r a t i n g  personnel  and t h e  g e n e r a l  p u b l i c  i n  case  of a major acc i -  
dent  such as f i r e  o r  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 ,  Arrange- 
ments have been made w i t h  Aliquippa H o s p i t a l  f o r  t rea tment  of r o u t i n e  
a c c i d e n t  p a t i e n t s  t h a t  may be contaminated. Also,  t h e r e  i s  an agree- 
ment wi th  U n i v e r s i t y  P r e s b y t e r i a n  H o s p i t a l  i n  P i t t s b u r g h  f o r  t rea tment  
of v i c t i m s  of r a d i a t i o n  i n c i d e n t s  of a l l  types .  Governmental and 
o t h e r  agencies  are f a m i l i a r  w i t h  procedures  i n  case  of an abnormal 
release of r a d i o a c t i v i t y  from t h e  s i te .  

'Environmental  Monitor ing P l a n s :  Program i s  d iv ided  i n t o  two 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 .  
of r a d i o a c t i v i t y  and r a d i a t i o n  i n  t h e  s i t e  area b e f o r e  o p e r a t i o n .  
Sampling of a i r ,  r i v e r  water, ground water, d r i n k i n g  water, bottom 
sediments ,  s o i l ,  milk,  wi ld  l i f e ,  f i s h ,  and a a u a t i c  organism w i l l  be  
c a r r i e d  o u t .  These samples and t h e i r  a n a l y s i s  w i l l  set preopera t ion  
base  l e v e l s .  The o p e r a t i o n a l  sampling phase i s  planned t o  be i d e n t i -  
c a l  t o  t h e  preopera t ion  program. 
c a l l y  and changed as requi red .  

P r e o p e r a t i o n a l  w i l l  e s t a b l i s h  l e v e l s  

The program w i l l  be  reviewed per iodi .  

Reactor :  BEAVER VALLEY ~~ 1 

1 
~ - - - - - - . F. GENERAL 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: 

An on-s i te  meteoro logica l  program w a s  i n i t i a t e d  i n  September '69 w i t h  
ins t ruments  a t  50 and 150 f t  on a tower. Could n o t  f i n d  information 
on seismographs. 

P l a n t  Operat ion Mode: Designed f o r  load  fol lowing.  

1-N: Gaseous wastes are cont inuous ly  c o l l e c t e d ,  
monitored and h e l d  i n  c h a r c o a l  beds f o r  decay,  then  compressed, re- 
cycled and s e n t  t o  u n i t  #1 f o r  d i scharge  t o  t h e  environment. Gases 
can be h e l d  f o r  30 days f o r  decay i f  requi red .  Liquid wastes are 
c o l l e c t e d  i n  a 7500-gal t ank  and then  t r a n s f e r r e d  t o  u n i t  1 f o r  t r e a t -  
ment and release through t h e  c i r c u l a t i n p  w a t e r  system. Sol id  wastes 
w i l l  b e  c o l l e c t e d ,  p rocessed ,  and packaged i n  55-gal drums f o r  sh ip-  
ment o f f s i t e  where u l t i m a t e  d i s p o s a l  w i l l  be  made. 

P l a n t  Vent: Gases w i l l  be  vented from u n i t  81 f a c i l i t i e s .  
D e s c r i p t i o n  of #1 v e n t  could n o t  b e  found. 
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Reactor :  BEAVER VALLEY G .  SITE DATA 

Nearby Body of Water: Normal Level 664.5-ft (MSL: 
Ohio River  Max Prob Flood Level  730.0-f t  (MSLJ 

Water Taken From: 

I n t a k e  S t r u c t u r e :  

Ohio River  f o r  makeup. 

A 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  s e r v i n g  both  u n i t s  
It 1 and 2 ,  f i t t e d  w i t h  g a t e  s l o t ,  t r a s h  r a c k ,  and t r a v e l i n g  s c r e e n s .  

has 4 bays w i t h  1 pump p e r  bay. Veloc i ty  through b a r  racks  i s  0.14 f p s .  

Water Body Temperatures: Winter minimum. 34 O F  Summer maximum a ° F  
River  Flow 7500 ( c f s )  minimum; 16.000 ( c f s )  average 

Serv ice  Water Quant i ty  27,000 gpmfreactor  
Flow Thru Condenser 480,400 (gpm)/reactor  Temp. R i s e  26 O F  

Heat D i s s i p a t e d  t o  Environment --- ( B t u / h r ) / r e a c t o r  

Heat Removal Capaci ty  of Condenser 6300 l o 6  (Btufhr )  / r e a c t o r  

Discharge S t r u c t u r e :  Cooling tower blowdown i s  discharged through 
d i s c h a r g e  s t r u c t u r e  near  SW end of p l a n t .  

I S i z e  of S i t e  449 Acres S i t e  Grade Eleva t ion  735-ft (MSL! 

ToPograPhY of S i t e :  Level  on inunediate s i t e  

of Surrounding Area (5 m i  r a d ) :  H i l l y  

T o t a l  Permanent Populat ion:  I n  2 m i  r a d i u s  6,346 ; 10 m i  - 
Date of Data: 1970 I n  5 m i  r a d i u s  18.100 ; 50 m i  
Nearest C i t y  of 50,000 Populat ion:  P i t t s b u r g h ,  Pa. 

D i s t .  from s i t e  25 Miles, D i r e c t i o n  SE , Popula t ion  520,117 

Land Use i n  5 31i le  RadiuS: I n d u s t r i a l  and r e s i d e n t i a l .  

Meteorology: P r e v a i l i n g  wind directionNW o r  S Avg. speed 5 nph 

S t a b i l i t y  Data - Mostly P a S q u i l l  F 
Misce l laneous  Items Close t o  t h e  S i t e :  

RR runs  through t h e  s i te  about 350 f t  from t h e  r e a c t o r  area. Route 168 
c r o s s e s  t h e  e a s t e r n  proper ty  l i n e  about 1500 f t  from u n i t  2 r e a c t o r .  
Natura l  gas  and o t h e r  p i p e  l i n e s  c r o s s  t h e  e a s t e r n  p a r t  of t h e  s i t e .  
Midland, popula t ion  6425, i s  a c r o s s  t h e  r i v e r  about 1 mi, NW. 
i n d u s t r i a l  area is  WNW about 1 t o  1 1 / 2  mi.away. 

The F i t t s b u r g h  and Lake Er ie  

A l a r g e  
- 

H. CIRCULATING WATER SYSTEM 

Type of S Y S ~ :  Closed c y c l e  w i t h  cool ing  tower. 
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Data from PSAR Page 1 (BC!R) 

HANFORD NUMBER TWO, 50-397 

P r o j e c t  Name: Hanford Number Two 

Locat ion:  USAEC Reserva t ion  Vessel Vendor : Not s p e c i f i e d  
Richland ,  Washington NSS Vendor: General  E l e c t r i c  

Owner: Washington P u b l i c  Power Containment 

A-E: Burns & Roe 

T o t a l  Heat ( 

Compiled by: F .  A. Heddleson, Oct. 1971 
ORNL, Nuclear  S a f e t y  Informat ion  Center  
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I R e a c t o r :  Hanford Number Two 

Spokane, Wash. 120 m i .  
Design Basis Ea r thquake  
A c c e l . ,  g 0.250 

! 

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

Ea r thquake  V e r t i c a l  Shock, 
% of  H o r i z o n t a l  67 

1 M e t r o p o l i s  D i s t a n c e  P o p u l a t i o n  1 

Is i n t e n t  of 70 d e s i g n  c r i t e r i a  
S a t i s f i e d ?  Yes,  see Appendix E . 0  

~~ ~ ~~ 

0.5 Prim C t m t  Leak 

Second C t m t  Design 

40.5 Drywel l  Design 
P r e s s ,  p s i g  Rate, %/day  
Supprn Chamb Design 
P r e s s ,  p s i g  40.5 P r e s s ,  p s i g  0 .25  
Calc  Max I n t e r n a l  Second C t m t  Leak 
P r e s s ,  p s i g  37.2 R a t e ,  %/day  100 

O p e r a t i n g  Basis Ea r thquake  I A c c e l . ,  g 0.125 1 

Design Winds i n  muh: 

A t  0 - 50 f t  100 

50 - 150 f t  120 

150 - 400 f t  140 

Tornado 300 mph t a n g  + 60 t r a n s  

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

~~ ~~ 

P r o t e c t i v e  System: I n i t i a t e s  a f a s t  scram o f  t h e  r e a c t o r  t o  p r e v e n t  f u e l  damage o r  
u n c o n t r o l l e d  release o f  r a d i o a c t i v e  material. A c t i o n  i s  a u t o m a t i c .  

I D .  ENGINEERED SAFETY FEATURES 

I ~ i .  CONTAINMENT (Ctmt) 

~ 

T~~~ o f  Construct ion:  A s t ee l  p r e s s u r e  s u p p r e s s i o n  sys t em i s  used  of t h e  o v e r  and 
unde r  c o n f i g u r a t i o n .  
s u p p r e s s i o n  p o o l  i s  unde r  t h e  d r y w e l l  s e p a r a t e d  by r e i n f o r c e d  c o n c r e t e  f l o o r .  Dry- 
w e l l  f r e e  v o l  i s  202,242 f t 3  and s u p p r e s s i o n  chamber h a s  144,166 f t 3  

Design Basis: Designed t o  resist a LOCA w i t h o u t  l o s s  of i n t e g r i t y ,  ma in ly  t h e  
a b i l i t y  t o  w i t h s t a n d  LOCA p r e s s u r e s  and t e m p e r a t u r e s  w i t h o u t  s e r i o u s  l e a k a g e  o f  
r a d i o a c t i v e  p r o d u c t s .  

Drywell  i s  shaped  l i k e  t h e  f r u s t u m  o f  a cone.  C y l i n d r i c a l  

Vacuum Designed f o r  2 p s i  e x t e r n a l  p r e s s u r e .  Vacuum b r e a k e r s  
p r o v i d e  c o n t r o l l e d  f low from s u p p r e s s i o n  chamber t o  d r y w e l l  and from d r y w e l l  t o  
r e a c t o r  b u i l d i n g .  

P O S t - C O n s t r ~ c t i o n  T e s t i n g :  D e s c r i p t i o n  o f  t e s t i n g  p r o c e d u r e s  c o u l d  n o t  b e  found. 

P e n e t r a t i o n s :  Electr ical  p e n e t r a t i o n s  are doub le  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  
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 a l e d .  

. 



. Reactor :  Hanford Number Two 
D 2 .  EMERGENCY CORE COOLING SYSTEMS 

1 
Auto-Depressurizat ion System: Acts 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  a f t e  
LOCA when HPCIS f a i l s  t o  a u t o m a t i c a l l y  main ta in  r e a c t o r  vessel  water level.  De- 
p r e s s u r i z a t i o n  enables  t h e  low p r e s s u r e  cool ing  systems t o  begin  o p e r a t i o n .  S t e a  
i s  vented  through p r e s s u r e  r e l i e f  v a l v e s .  

Residual-Heat-Removal System (RHRS): C o n s i s t s  of pumps, h e a t  exchangers ,  and p ip-  
i n g  f o r  t h e  fo l lowing  f u n c t i o n s :  a )  Removal of  decay h e a t  dur ing  and a f t e r  p l a n t  
shutdown; b )  Low p r e s s u r e  c o o l a n t  i n j e c t i o n  f u n c t i o n  as d e s c r i b e d  below; and c )  
Heat removal from containment fo l lowing  LOCA by pumping water from suppress ion  
pool  through h e a t  exchanger and back t o  p o o l  t o  prevent  e x c e s s i v e  temperature  
r ise i n  s u p p r e s s i o n  pool .  Also,  water i s  sprayed i n t o  containment t o  reduce t h e  
p r e s s u r e .  There are 3 pumps each r a t e d  7067 gpm @ 20 p s i g ,  2 h e a t  exchangers w i t  
41.6 X l o 6  Btu/hr  c a p a c i t y ,  and t h e  necessary  p i p i n g ,  c o n t r o l s ,  e t c . ,  i n c l u d i n g  
serv ice-water  pumps. 
.High-pressure Coolant - In jec t ion  System: The system i s  c a l l e d  High P r e s s u r e  Core 
Spray System and o p e r a t e s  a u t o m a t i c a l l y  on low water l e v e l  i n  t h e  r e a c t o r  o r  i f  
high p r e s s u r e  e x i s t s  i n  primary containment .  One pump d e l i v e r s  1650 gpm @ 1110 
p s i d  t a k i n g  s u c t i o n  from t h e  condensate  s t o r a g e  tank  o r  suppress ion  pool .  

Low-Pressure Coolant - In jec t ion  System: An o p e r a t i n g  mode of Res idua l  Heat Re- 
moval System. System starts 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 .  Three pumps each can d e l i v e r  7067 gpm @ 20 p s i d  when o t h e r  systems 
are n o t  supply ing  s u f f i c i e n t  water. Suc t ion  i s  taken  from suppress ion  pool .  

' 

I E .  OTHER SAFETY-RELATED FEATURES 

Standby Coolant System: 
Res idua l  H e a t  Removal System provides  water i f  pos t -acc ident  f looding  of conta in-  
ment i s  r e q u i r e d .  This  provides  a l a r g e  source  of water f o r  emergency c o n d i t i o n s  

A c r o s s - t i e  from t h e  s e r v i c e  water pumps t o  t h e  

Main-Steam-Line Flow R e s t r i c t o r s :  
each steam l i n e  c l o s e  t o  r e a c t o r  t o  l i m i t  l o s s  of c o o l a n t  i n  c a s e  of l i n e  b r e a k ,  
and b e f o r e  t h e  i s o l a t i o n  valve can c l o s e .  
normal r a t e d  flow. 

A v e n t u r i - t y p e  f low r e s t r i c t o r  i n s t a l l e d  i n  

Flow i s  l i m i t e d  t o  200 p e r c e n t  o f  

~~ 

Control-Rod Veloc i ty  L i m i t e r s :  L i m i t s  v e l o c i t y  a t  which a rod can f a l l  o u t  of 
t h e  c o r e .  
c o n i c a l  e lements  a c t i n g  as l a r g e  c l e a r a n c e  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 .  Veloc i ty  of rod f o r  scram i s  not  e f f e c t e d .  

Control-Rod-Drive-Housing Supports :  Located under r e a c t o r  v e s s e l  near  c o n t r o l  
r;;;i housing.  
prevent ing  n u c l e a r  excurs ion .  
1 /4- in .  p l u s  s p r i n g  compression of about  two i n c h e s .  

It  is a pa r t  of t h e  bottom assembly c o n s i s t i n g  of two n e a r l y  mated 

Supports  l i m i t  t r a v e l  of a c o n t r o l  rod i f  housing r u p t u r e s ,  thus  
Max t ravel  i n  h o t  o p e r a t i n g  c o n d i t i o n  would be  

Standby Liquid-Control  System: A boron neut ron  absorber  i n  t h e  coolan t  provides  
a redundant ,  independent ,  and d i f f e r e n t  way from c o n t r o l  r o d s  t o  s h u t  down reac-  
t o r  . The system makes p o s s i b l e  an o r d e r l y  and s a f e  shutdown i n  t h e  event  t h a t  
n o t  enough c o n t r o l  r o d s  can be  i n s e r t e d .  
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Reactor :  tianford Number Two 

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

Containment Atmospheric Cont ro l  System: 
i n e r t i n g .  

No d i s c u s s i o n  found on containment 
A recombiner w i l l  be  used f o r  hydrogen c o n t r o l .  

Reactor  Core I s o l a t i o n  Cooling System (RCICS): 
dur ing  a r e a c t o r  shutdown o r  when i s o l a t e d  from t h e  condenser and when feedwater  
f low i s  not  a v a i l a b l e .  The system may be s t a r t e d  manually by t h e  o p e r a t o r  o r  
a u t o m a t i c a l l y  upon r e c e i p t  of a low r e a c t o r  water l e v e l  s i g n a l .  Water i s  pumped 
t o  t h e  c o r e  by a turbine-pump d r i v e n  by r e a c t o r  steam. Pump s u c t i o n  i s  taken  
from t h e  condensate  s t o r a g e  tank ,  o r  from t h e  backup suppress ion  pool .  Turbine 
steam exhaust  dumps t o  suppress ion  pool .  One pump is provided,  r a t e d  a t  600 gpm 
@ 1120 p s i g .  
Reactor  Vessel F a i l u r e :  No r e f e r e n c e  found t o  v e s s e l  f a i l u r e  

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

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  - Can be f looded i f  necessary  by t h e  Res idua l  Heat 

Removal System. I 
Reactor-Coolant Leak-Detection Systems: Detec t ion  i s  based on changes i n  normal 
o p e r a t i n g  c o n d i t i o n s ,  such as i n c r e a s e  i n  containment temperature  and p r e s s u r e ,  
abnormal sump-pump o p e r a t i o n ,  and change i n  r a d i o a c t i v i t y  l e v e l s  i n  t h e  contain-  
ment atmosphere. Leakage l i m i t s  are se t  a t  15 gpm f o r  u n i d e n t i f i a b l e  leakage ,  
and 50 gpm t o t a l  leakage.  Sump-pump c a p a c i t y  i s  50 gpm f o r  each of two pumps. 

Fai led-Fuel  Detec t ion  Systems: Cons is t s  of 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  main steam l i n e s  j u s t  o u t s i d e  primary containment. Monitors are de- 
s igned  t o  d e t e c t  a g r o s s  release of f i s s i o n  products  from t h e  f u e l .  Upon de tec-  
t i o n  of high r a d i a t i o n ,  an alarm s i g n a l  i s  i n i t i a t e d  and t r i p  s i g n a l s  genera ted  
by t h e  monitors  are used t o  i n i t i a t e  a scram and t o  i s o l a t e  t h e  r a d i o a c t i v e  
material  r e l e a s e d .  

Emergency Power: Two d i e s e l  g e n e r a t o r s  are provided,  each s e p a r a t e l y  housed and 
completely independent of t h e  o t h e r .  Each u n i t  has  8 h r s  f u e l  supply i n  a day 
tank and 7 days supply i n  a s t o r a g e  tank .  Uni t s  are a i r  s t a r t e d ,  with a i r  reser- 
v o i r s  f o r  each d i e s e l .  Each r e s e r v o i r  has  a i r  f o r  f i v e  normal starts.  

Rod-Block Monitor: E f f e c t i v e  i n  prevent ing  improper rod withdrawal .  I f  a rod- 
b lock  s i g n a l  i s  rece ived  dur ing  withdrawal ,  t h e  c o n t r o l  rod i s  automat ica l ly  
s topped a t  t h e  next  notch p o s i t i o n ,  even i f  cont inuous rod  withdrawal  i s  i n  
process .  

Rod Worth Minimizer: Funct ions t o  prevent  improper rod withdrawal  under low 
power c o n d i t i o n s ,  thus  l i m i t i n g  r e a c t i v i t y  worth of c o n t r o l  rods  by enforc ing  
adherence t o  preplanned rod p a t t e r n .  This  system o p e r a t e s  as a f u n c t i o n  of t h e  
process  computer. 
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R e a c t o r :  Hanford Number Two 

F. GENERAL 

Windspeed, D i r e c t i o n  R e c o r d e r s ,  and Seismographs:  A 410-f t  h i g h  tower l o c a t e d  
n e a r  t h e  c e n t e r  o f  t h e  Hanford r e s e r v a t i o n  h a s  c o l l e c t e d  m e t e o r o l o g i c a l  d a t a  f o r  
20 y e a r s .  

I 

P l a n t  O p e r a t i n g  Mode: Load f o l l o w i n g .  

S i t e  F e a t u r e s :  Loca ted  on t h e  AEC Hanford R e s e r v a t i o n  abou t  3 m i l e s  w e s t  of t h e  
Columbia R i v e r  and abou t  2 112 miles n o r t h  of t h e  FFTF f a c i l i t y .  The l a n d  i s  a 
f l a t  d e s e r t  s p a r s e l y  p o p u l a t e d .  The re  are o n l y  5 permanent r e s i d e n t s  i n  a 5 m i l e  
r a d i u s .  Off t h e  r e s e r v a t i o n  t h e r e  i s  some a g r i c u l t u r a l  u s e  o f  t h e  l a n d .  Water 
f o r  makeup w i l l  come from t h e  Columbia River a t  m i l e  350. 

T u r b i n e  O r i e n t a t i o n :  Turb ine  and r e a c t o r  are on d i f f e r e n t  c e n t e r l i n e s  t h a t  are 
Q220 f t  a p a r t .  E j e c t e d  b l a d e s  would p r o b a b l y  n o t  s t r i k e  con ta inmen t .  

Emergency P l a n s :  
a l l  p o t e n t i a l  emergenc ie s .  
f a c i l i t i e s  and o f f - s i t e  s u p p o r t  groups i n c l u d i n g  F e d e r a l ,  S t a t e ,  and l o c a l  govern- 
ment.  Document r e v i e w s  and c o n t r o l s ,  emergency p r e p a r e d n e s s  a s ses smen t  and t r a i n -  
i n g  o f  p l a n t  p e r s o n n e l ,  i n c l u d i n g  p e r i o d i c  d r i l l s ,  w i l l  b e  se t  f o r t h  o b j e c t i v e l y  
by t h e  p l a n .  

P l a n s  b e i n g  developed t o  d e f i n e  o r g a n i z a t i o n  and s t r a t e g y  f o r  
P l a n s  w i l l  p r o v i d e  l i a s o n  w i t h  o n - s i t e  F e d e r a l  

Env i ronmen ta l  Moni to r ing  P l a n s :  A program w i l l  b e  i n i t i a t e d  a t  least  2 y e a r s  
b e f o r e  o p e r a t i o n .  
w i l l  i n c l u d e  a i r b o r n e  p a r t i c u l a t e  s ampl ing  f o r  ct and 6, t o g e t h e r  w i t h  6 and y 
background l e v e l s .  Ra inwa te r ,  v e g e t a t i o n ,  s o i l ,  w e l l  water, river a l g a e ,  small  
an ima l  and f i s h  samples  w i l l  b e  t aken .  
program w i l l  b e  t o  e s t a b l i s h  p r e - o p e r a t i o n a l  r a d i a t i o n  l e v e l s  o f  n a t u r a l  su r round-  
i n g s ,  t o  d e t e r m i n e  any e f f e c t  on t h e  environment  by P r o j e c t  o p e r a t i o n .  

A q u a l i f i e d  f i r m  w i l l  b e  used  f o r  r a d i o l o g i c a l  mon i to r ing  which 

The g o a l s  of t h e  r a d i o l o g i c a l  mon i to r ing  

Radwaste Trea tmen t :  L i q u i d  and gaseous  wastes t h a t  are r e l e a s e d  w i l l  n o t  exceed 
1% o f  t h e  l i m i t s  a l l owed  by 10CFR20. 
b a s i s  h o l d i n g  o v e r  as much l i q u i d  as p o s s i b l e .  
Q .5 C i / y r .  
t h e n  passed  th rough  HEPA and c h a r c o a l  f i l t e r s .  About 100,000 p C i / s e c  w i l l  b e  
r e l e a s e d .  
b u r i a l .  

L i q u i d  wastes w i l l  b e  p r o c e s s e d  on a b a t c h  
Es t ima ted  l i q u i d  r e l e a s e  i s  

Gaseous waste w i l l  b e  h e l d  l o n g  enough f o r  some r a d i o a c t i v e  decay and 

S o l i d  w a s t e s  w i l l  b e  packed i n  55 g a l .  drums and s h i p p e d  o f f s i t e  f o r  

S t a c k  He igh t  - S t e e l  v e n t  200 f t  above g r a d e .  

Waste Heat System: Closed l o o p  c o o l i n g  w i l l  b e  used .  The Env i ronmen ta l  r e p o r t  
s a y s  one  o r  two h y p e r b o l i c  c o o l i n g  towers  w i l l  b e  used  w i t h  650,000 gpm f l o w  
hav ing  a 23F t e m p e r a t u r e  r i se  i n  t h e  condense r .  E v a p o r a t i v e  l o s s  i s  15,000 gpm. 
McNary Dam which forms t h i s  p o o l  i s  58 m i l e s  downstream. P r i e s t  Rapids  D a m  i s  
47 m i l e s  upstream. 



G .  CIRCULATING WATER SYSTEM 
& SITE FEATURES 

I 

TIiERI1AL TYPL OF HUCLLAK DOCKET 1 1 0 . 5 0 - ~ 9 ~  

OUTPUT, E l W t  3323 STEAM SYSTEM BWR 

i F G ~ O U , ' ~  u p  ~ J A T L R  Columbia R i v e r  i s  3 m i  away IIDI<kAL LCVLL <395 (!dLL) 

MAX PROU FLOOD LEVEL 432 (PISL) 

I 
i 

SIZE OF SITE NA ACES I SITE GRADE ELEVATION 441 ( MSL) 

TOPOGRAPHY OF SITE F l a t  

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

TOTAL PERMANENT POPULATION I N  2 MI RAD 0 (1970)  I N  5 MI RAD 5 ( 1 9 7 0 j  

NEAREST C I T Y  OF 50,000 POPULATION Yakima, Washington 

DISTANCE FROM SITE 55 M I E S  POPULATION 47,500 (1970 

LAND USE 114 5 MILE RADIUS AEC R e s e r v a t i o n  and a g r i c u l t u r a l  o f f  t h e  r e s e r v a t i o n .  I 
I 

CIRCULATING WATER SYSTEM TYPE OF SYSTEM Closed loop  w i t h  c o o l i n g  tower 

WATER TAKEN FROM Columbia R i v e r  FOR Makeup 

F WATER i3ODY TEMPERATURES - WINTER AVG 38 F SUMMER AVG 64 F AVG 

R I V E R  FLOW 115,000 (cfs) avg.  QUANTITY OF MAKEUP WATER 15,000 (gpm) 

TLMPERATURE RISE 23 F 

- 

TOTAL FLOW THROUGH CONDENSERS 650,000 (gpm) - 
HEAT E M O V A L  CAPACITY OF CONDENSERS 7701 X l o 6  ( B t u / h r )  

COOLING TOWERS One o r  two h y p e r b o l i c  t owers  ( f rom Environmental  R e p o r t ) .  
The PSAR shows 4 mech. d r a f t  t o w e r s .  

OTHER INFORMATION 



MENDOCINO. 50-398. 50-399 

P ro jec t  Name: Mendocino Power P l a n t ,  
Uni t s  1 and 2 A-E: Bechtel  

' Location: Mendocino Co., C a l i f .  Vessel Vendor : Not s p e c i f i e d  
NSS Vendor: General E l e c t r i c  

Cons t ruc tor :  Not s p e c i f i e d  

(NW of San Franc isco  130 mi les )  
Owner: P a c i f i c  Gas & Elec. Co. Contai-nment 

A .  THERMAL-HYDRAULIC B.  NUCLEAR 
= 

MCHFR Less than 0.99 

Factor  
Avg Power D e  

Compiled by: F.  A. Heddleson, Nov. 1 9 7 1  
ORNL, Nuclear Safe ty  Information Center 



SAFETY-RELATED D E S I G N  C R I T E R I A  

Exclus ion  Dis tance ,  M i .  

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

Ear thquake V e r t i c a l  Shock, 
% of  H o r i z o n t a l  66 

Metropol i s  Dis tance  Popula t ion  
San F r a n c i s c o  745,000 ( ‘ 6 9 )  
Design Basis Earthquake 
Accel . ,  g 

Opera t ing  Basis Earthquake 
Accel . ,  8 

0.3 

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 ?  Y e s ,  see Sect.  F . l  

Reactor :  Mendocino 

Design Winds i n  PSf: 

A t  0 - 50 f t  25 

50 - 150 f t  33 

150 - 400 f t  43 

Tornado 

ip = p s i /  s e c  

Tornadoes have n o t  been 
recorded i n  t h e  area 

P r o t e c t i v e  System: I n i t i a t e s  au tomat ic  r e a c t o r  shutdown i f  n u c l e a r  system vari-  
a b l e s  exceed p r e e s t a b l i s h e d  l i m i t s  - i n  t i m e  t o  prevent  release of r a d i o a c t i v i t y  
from t h e  f u e l  b a r r i e r .  System o v e r r i d e s  a l l  o t h e r  c o n t r o l s .  

D. ENGINEERED SAFETY FEATURES 

D 1 .  CONTAINMENT (Ctmt) 

?11 Desien I P r i m  C t m t  Leak A -  

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

I P r e s s ,  p s i g  

47 Press ,  i n .  H20 0.25 
Second C t m t  Le-ak 

40.8 Rate ,  %/day 100 

Type of Cons t ruc t ion :  A s tee l  p r e s s u r e  s u p p r e s s i o n  system is  used of t h e  over  and 
under c o n f i g u r a t i o n .  Drywell i s  shaped l i k e  t h e  frustum of  a cone. C y l i n d r i c a l  
s u p p r e s s i o n  pool  i s  under t h e  drywel l  s e p a r a t e d  by r e i n f o r c e d  c o n c r e t e  f l o o r .  Dry 
w e l l  f r e e  v o l  i s  235,000 f t 3  and s u p p r e s s i o n  chamber h a s  156,000 f t 3 .  

Design Basis: Designed t o  wi ths tand  t h e  r e s u l t a n t  f o r c e s  of LOCA and t o  c o n t a i n  
t h e  steam and s u p p r e s s  t h e  steam p r e s s u r e  so as t o  l i m i t  t h e  release of f i s s i o n  
products .  S e c t i o n  5 .2 .2  lists 1 3  f a c t o r s  as S a f e t y  Design Bases. 

Vacuum R e l i e f  C a p a b i l i t y :  
s u r e .  
f e r e n t i a l  g r e a t e r  than  3 p s i g .  Drywell i s  vented through v e n t i l a t i o n  purge.  

Post-Construction Testing: 
Leakage rate tests w i l l  b e  r u n  a t  c a l c u l a t e d  max i n t e r n a l  p r e s s u r e .  
KUn d u r i n g  t h e  l i f e  of  t h e  p l a n t .  

Primary containment  designed f o r  5 p s i g  e x t e r n a l  pres -  
R e l i e f  v a l v e s  between s u p p r e s s i o n  chamber and drywel l  p revent  p r e s s u r e  d i f -  

Vessel w i l l  be  t e s t e d  a t  115% of d e s i g n  p r e s s u r e .  
Tests w i l l  b e  

P e n e t r a t i o n s  : 
double  s e a l e d .  
i n d i v i d u a l l y  t e s t a b l e .  

E l e c t r i c a l  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  test ab l e  and probably 
Other  p i p i n g  p e n e t r a t i o n s  are probably s i n g l e  s e a l e d  and n o t  



. 

Control-Rod-Drive-Housing Supports: Located under r e a c t o r  v e s s e l  near  c o n t r o l  roc 
housing.  Supports  l i m i t  t r a v e l  of a c o n t r o l  rod if housing r u p t u r e s ,  thus  prevent 
i n g  n u c l e a r  excurs ion .  Max t r a v e l  i n  h o t  o p e r a t i n g  c o n d i t i o n  would be 1 /4- in .  p l i  
s p r i n g  compression of about  two i n c h e s .  

Standby Liquid-Control System: A boron neut ron  absorber  i n j e c t e d  i n t o  t h e  coolant 
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  s h u t  dot 
r e a c t o r .  The system makes p o s s i b l e  an o r d e r l y  and s a f e  shutdown i n  t h e  event  that  
n o t  enough c o n t r o l  rods  can be i n s e r t e d .  

b 

Pare 3 ,  BWR 

Reactor :  Mendocino I 
3 2 .  EMERGENCY CORE COOLING SYSTEMS 

Core Spray Cooling System: There are two systems,  h igh  p r e s s u r e  and low p r e s s u r e  
High p r e s s u r e  system i s  descr ibed  below. Low p r e s s u r e  spray  starts on i n d i c a t i o n  
of breach i n  coolan t  system, i f  r e a c t o r  p r e s s u r e  i s  low enough. One pump d e l i v e r ,  
6250 gpm @ 122 p s i d  t a k i n g  s u c t i o n  f i r s t  from t h e  suppress ion  pool  o r  next  from 
t h e  condensate  s t o r a g e  tank .  Each spray system has  s e p a r a t e  s p a r g e r s  i n  r e a c t o r .  

Auto-Depressurizat ion System: Acts 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  
a f t e r  LOCA when HPCIS f a i l s  t o  au tomat ica l ly  main ta in  r e a c t o r  v e s s e l  w a t e r  l e v e l .  
Depressur iza t ion  enables  t h e  low p r e s s u r e  cool ing  systems t o  begin o p e r a t i o n .  
Steam i s  vented through p r e s s u r e  r e l i e f  v a l v e s .  

Residual-Heat-Removal System (RHRS): Cons is t s  of pumps, h e a t  exchangers ,  and pip.  
ing f o r  t h e  fo l lowing  f u n c t i o n s :  a )  Removal of decay h e a t  dur ing  and a f t e r  p l a n t  
shutdown; b)  low p r e s s u r e  coolan t  i n j e c t i o n  as descr ibed  below; c )  h e a t  removal 
from containment fo l lowing  LOCA by pumping water from suppress ion  pool through 
h e a t  exchanger and back t o  pool ,  and spraying  water  i n t o  containment t o  reduce 
temperature  and p r e s s u r e ;  and d )  steam condensing f u n c t i o n  us ing  h e a t  exchangers 
t o  condense r e a c t o r  steam. There are 3 pumps each r a t e d  7450 gpm, 2 h e a t  ex- 
changers with 46.6 x l o 6  Btu /hr  c a p a c i t y ,  and t h e  necessary  p i p i n g ,  c o n t r o l s ,  

I e t c . ,  i n c l u d i n g  serv ice-water  pumps. 
,High-pressure Coolant - In jec t ion  System: The system i s  c a l l e d  High P r e s s u r e  Core 
Spray System and o p e r a t e s  a u t o m a t i c a l l y  on low water  l e v e l  i n  t h e  r e a c t o r  o r  i f  
high p r e s s u r e  e x i s t s  i n  primary containment. One pump d e l i v e r s  1650 gpm @ 1110 
ps id  t a k i n g  s u c t i o n  f i r s t  from t h e  condensate s t o r a g e  tank o r  next  from suppres-  
s i o n  pool .  

Low-Pressure Coolant - In jec t ion  System: An o p e r a t i n g  mode of Residual  Heat Re- 
moval System. System starts on i n d i c a t i o n  of breach i n  coolan t  system. Three 
pumps each can d e l i v e r  7067 gpm @ 20 p s i d  when o t h e r  systems are n o t  supply ing  
S u f f i c i e n t  water. Suc t ion  i s  taken  from suppress ion  pool .  

E.  OTHER SAFETY-RELATED FEATURES 

Standby Coolant System: 
water  was found. 

No r e f e r e n c e  of c r o s s - t i e s ,  o r  emergency source  of 

Main-Steam-Line Flow R e s t r i c t o r s :  A ventur 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 steam l i n e  c l o s e  t o  r e a c t o r  t o  l i m i t  l o s s  of  coolan t  i n  case  of l i n e  break ,  
and b e f o r e  t h e  i s o l a t i o n  v a l v e  can c l o s e .  
normal r a t e d  flow. 

Flow i s  l i m i t e d  t o  200 percent  of  

Control-Rod Veloc i ty  Limi te rs :  L i m i t s  v e l o c i t y  a t  which a rod can f a l l  o u t  of 
the  core .  
c o n i c a l  e lements  a c t i n g  as l a r g e  c l e a r a n c e  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.  

It i s  a p a r t  of t h e  bottom assembly c o n s i s t i n g  of two n e a r l y  mated 

Veloc i ty  of rod f o r  scram is  n o t  e f f e c t e d .  
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Reactor  Core I s o l a t i o n  Cooling System (RCICS): Provides  makeup water t o  t h e  c o r e  
dur ing  a r e a c t o r  shutdown o r  when i s o l a t e d  from t h e  condenser and when feedwater  

a u t o m a t i c a l l y  upon r e c e i p t  of a low r e a c t o r  water l e v e l  s i g n a l .  Water i s  pumped 

from t h e  condensate  s t o r a z e  tank.  o r  from t h e  backup suppress ion  pool .  Turbine 

. flow i s  n o t  a v a i l a b l e .  The system may b e  s t a r t e d  manually by t h e  o p e r a t o r  o r  

' t o  t h e  core  by a turbine-pump d r i v e n  by r e a c t o r  steam. Pump s u c t i o n  i s  taken  

Reactor :  Mendocino I E. OTHER SAFETY-RELATED FEATURES (cont 'd )  

Containment Atmospheric Control  System: 
i n  t h e  des ign .  

P r o v i s i o n  f o r  i n e r t i n g  w i l l  be  inc luded  I 
- . _ I  

steam exhaust  dumps t o  suppress ion  pool .  One pump is  provided,  r a t e d  a t  600 gpm 
@ 1120 p s i g .  I 
Reactor  Vessel F a i l u r e :  No r e f e r e n c e  found t o  v e s s e l  f a i l u r e .  

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  - Designed f o r  drywel l  f looding  t o  top of  c o r e .  I 

Reactor-Coolant Leak-Detection Systems: Detec t ion  i s  based on changes i n  normal 
opera t ing  c o n d i t i o n s ,  such as i n c r e a s e  i n  containment temperature  and p r e s s u r e ,  
and abnormal sump-pump o p e r a t i o n .  
i d e n t i f i a b l e  leakage ,  and less than  50 gpm t o t a l  leakage.  
i s  50 gpm f o r  each of two pumps. 

Leakage l i m i t s  are set a t  15 gpm f o r  un- 
Sump-pump c a p a c i t y  

Fai led-Fuel  Detec t ion  Systems: Cons is t s  of 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  main steam l i n e s  j u s t  o u t s i d e  primary containment. Monitors are de- 
s igned  to d e t e c t  a gross  release of f i s s i o n  products  from t h e  f u e l .  Upon de tec-  
t i o n  of high r a d i a t i o n ,  an alarm s i g n a l  i s  i n i t i a t e d  and t r i p  s i g n a l s  genera ted  
by t h e  monitors  are used t o  i n i t i a t e  a scram and t o  i s o l a t e  t h e  r a d i o a c t i v e  
material  r e l e a s e d .  

Emergency Power: There are 3 d i e s e l - g e n e r a t o r  sets,  one u n i t  f o r  each r e a c t o r ,  
and one u n i t  shared .  There i s  a 4th u n i t  which s u p p l i e s  power f o r  t h e  high-pres- 
s u r e  core-spray pump and a c c e s s o r i e s .  Each u n i t  has  a day tank and s t o r a g e  tank 
with f u e l  f o r  7 days of o p e r a t i o n .  Each genera tor  set i s  s e p a r a t e l y  housed and 
completely independent i n  a l l  ways. 

Rod-Block Monitor: E f f e c t i v e  i n  prevent ing  improper rod withdrawal .  I f  a rod- 
b lock  s i g n a l  i s  rece ived  dur ing  withdrawal ,  t h e  c o n t r o l  rod i s  a u t o m a t i c a l l y  
s topped a t  t h e  n e x t  notch p o s i t i o n ,  even i f  cont inuous rod withdrawal  i s  i n  pro- 
cess. 

Rod Worth Minimizer: Funct ions t o  prevent  improper rod withdrawal  under low 
power c o n d i t i o n s ,  thus  l i m i t i n g  r e a c t i v i t y  worth of c o n t r o l  rods  by enforc ing  
adherence t o  preplanned rod p a t t e r n .  T h i s  system o p e r a t e s  as a f u n c t i o n  of t h e  
process  computer. 
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F. GENERAL 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: Wind d a t a  has  been recorded 
s i n c e  June 1970 a t  t h e  t o p  of a 20-f t  h igh  pole .  
be  e r e c t e d  on a 250-ft h igh  tower.  

Meteoro logica l  s e n s o r s  w i l l  
No r e f e r e n c e  found t o  seismograph. 

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

S i t e  Fea tures :  J,ocated on 409 a c r e s  s i t e  over looking  t h e  P a c i f i c  Ocean about  
130 m i l e s  nor thwest  o f  San Franc isco .  
p o s s i b i l i t y  of f l o o d i n g .  The area is  s p a r s e l y  popula ted ,  most of t h e  land  use  
being a g r i c u l t u r a l  and f o r e s t s .  A LORAN s t a t i o n  i s  a d j a c e n t  t o  t h e  s i t e  on t h e  
n o r t h .  The s m a l l  town of P o i n t  Arena is about  1 1 1 2  m i l e s  from t h e  r e a c t o r .  

The s i t e  grade  i s  about  30 f t  and above an3 

s165 f t  a p a r t .  E jec ted  b l a d e s  would probably not  s t r i k e  containment .  GE i s  mfgr .  

Emergency P1ans:A p l a n ,  based on t h e  USAEC's Guide t o  Emergency Plans  w i l l  b e  
developed p r i o r  t o  o p e r a t i o n .  
o r g a n i z a t i o n s  similar t o  t h a t  fol lowed f o r  Humboldt Bay Power P l a n t .  S i t e  Emer -  
gency d r i l l s  w i l l  b e  s t a g e d  p r i o r  t o  o p e r a 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  t o  
a s s u r e  t h a t  personnel  are f a m i l i a r  wi th  t h e  procedures .  

It w i l l  be  coord ina ted  w i t h  t h e  C a l i f o r n i a  d i s a s t e i  

Environmental Monitor ing P l a n s :  Survey w i l l  beg in  two y e a r s  p r i o r  t o  p l a n t  
o p e r a t i o n .  O b j e c t i v e s  w i l l  be  t o  e s t a b l i s h  magnitude and range  of n a t u r a l  back- 
ground r a d i o a c t i v i t y  p r i o r  t o  o p e r a t i o n .  E f f e c t i v e n e s s  of radwaste  d i s c h a r g e  
c o n t r o l s  dur ing  o p e r a t i o n  w i l l  be  confirmed by comparing l e v e l s  of  o p e r a t i o n a l  
r a d i o a c t i v i t y  t o  n a t u r a l  background l e v e l s .  Samples w i l l  be  taken  of a i r  
p a r t i c u l a t e s ,  p l a n t s ,  f r e s h  w a t e r ,  m i l k ,  animal  t h y r o i d ,  a l g a e ,  f i s h ,  c r a b s ,  
and sea w a t e r .  

Radwaste Treatment: L iquid  and gaseous was tes  t h a t  are r e l e a s e d  w i l l  n o t  exceed 
t h e  l i m i t s  allowed by AEC r u l e s .  
ho ld ing  over  as much l i q u i d  a s  p o s s i b l e .  Est imated l i q u i d  r e l e a s e  i s  s . 5  C i l y r .  
Gaseous waste w i l l  be  h e l d  l o n g  enough f o r  some r a d i o a c t i v e  decay and then  passed 
through HEPA and c h a r c o a l  f i l t e r s .  About 100,000 pCi /sec  w i l l  b e  r e l e a s e d .  Sol ic  
w a s t e s  w i l l  be  packed i n  55 g a l .  drums and sh ipped  o f f s i t e  f o r  b u r i a l .  

Liquid wastes w i l l  b e  processed  on a b a t c h  bas i :  

S tack  Height  - Vent l o c a t e d  on roof  of  r e a c t o r  b u i l d i n g .  

Waste Heat System:Once-through cool ing  system w i l l  b e  used t a k i n g  w a t e r  from t h e  
P a c i f i c  Ocean. Flow through t h e  condenser w i l l  b e  864,000 gpm w i t h  a temperature  
rise of 18F. A breakwater  w i l l  be  i n s t a l l e d  t o  p r o t e c t  t h e  i n l e t .  The d e s i g n  of 
t h e  d i s c h a r g e  h a s  not  y e t  been completed. 
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:2ACTOK :;AL.iE Mendocino Power P l a n t  
G. CIRCULATING WATER SYSTEM 

ti SITE FEATURES U n i t s  1 & 2 

TIKRMAL TYPE OF iiuCLLAi3 9OCiG'i NO. 50-398 

S ~ E A : ~  SYSTE;~ 50-399 OUTPUT, M W t  3323 BWR - .- 
ilOIUlAL LEVCL 0 (:.iSi) NCARBY BODY OF WATL;I{ P a c i f i c  Ocean 

!.:AX Pi70ii FLOOD LCVCL 28' (:*;Si) 

SIZE OF SITE 409 ACES SITE GUDE I;LEv/iTIoi; 30'  min ( : I S L )  

TOPOGRAPHY OF SITE S t e e p  c l i f f s  o v e r l o o k i n g  ocean - r o l l i n g  on t o p  

OF SURROUNDING AREA ( 5  M I  RAD) R o l l i n g  t o  mountainous 

TOTAL PERMANENT POPULATION I N  2 MI RAD 573 (1970 ) I:l !J i.11 d/\D 1233  ( 1970) 

NEAREST CITY OF 50.000 POPULATION San F r a n c i s c o  

DISTANCE FROM SITE 130 MILES POPtiLATI0;I 745,000 ( 1969) 

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

CIRCULATIliG WATER SYSTEM TYPE OF SYSTE:.I Once th rough  

WATER TAKEN FROM P a c i f i c  Ocean ;ORCondenser Coo l ing  

WATER BODY TEMPERATURES - WIIITER A V G  r SUKXR AVG F AVG2.50 F 

R I V E R  FLOW NA (cfs) QUXITITY OF MAI<EtiP NATLii  ( gpm ) 
TEMPERATUE RISE 18 F - TOTAL FLOW TilROUGH CONDENSERS 864,000 (gpm) 

HEAT REMOVAL CAPACITY OF CONDCNSERS 7900 l o 6  ( B t u / h r )  

COOLING TOWERS None 

OTHER INFORMATION A U.S. Coast  Guard LOFAN t r a n s m i t t e r  i s  j u s t  n o r t h  o f  s i t e  

NUCLEAR SAFETY INFORFIATION CENTER 
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Page 1 ( P m )  

SHEARON HARRIS, 50-400 THRU -403 

Project Name: Shearon Harris Nuclear Power Plant, 
Units 1 4  A-E:  Ebasco 

Location: 20 mi SW of Raleigh,N.C.Vessel Vendor:Not specified 

Owner: Carolina Power & Light Containment 
NSS Vendor: Westinghouse 

Constructor: Not specified c A. THERMAL-HYDRAULIC I B. NUCLEAR 

I Thermal Output, 

I Inlet Temp, 2 
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C.  SAFETY-RELATED DESIGN C R I T E R I A  

E x c l u s i o n  D i s t a n c e ,  M i .  1.32  r a d .  Design Winds i n  PSf:  

Low P o p u l a t i o n  Zone D i s t . ,  M i .  3 A t  0 - 50 f t  e l e v  20 
J 

50 - 150 f t  25 

150 - 400 f t  30 

M e t r o p o l i s  D i s t a n c e  P o p u l a t i o n  
R a l e i g h ,  N . C .  20 m i .  117,676 (70)  

66 Ea r thquake  V e r t i c a l  Shock, 
% of  H o r i z o n t a l  

Tornado 300 mph t a n g  + 60 t r a n s .  0 .06 1 O p e r a t i n g  Basis Ea r thquake  I A c c e l . ,  G 

AP = 3 p s i /  3 s e c  

Design P r e s s ,  

Max Leak Rate a t  
Design P r e s s ,  X /day 0 . 3  

42 
~ P s i g  

I 
Is i n t e n t  of 70 Design Cri ter ia  s a t i s f i e d ?  
p l a n t  w i l l  b e  d e s i g n e d ,  c o n s t r u c t e d ,  and o p e r a t e d  so  as t o  comply w i t h  t h e  a p p l i -  
c a n t ' s  u n d e r s t a n d i n g  of t h e  i n t e n t  o f  t h e  ... c r i t e r i a . . .  . I '  

Yes, Appendix 1 A  s ta tes  t h a t ,  "The 

C a l c u l a t e d  Max 
I n t e r n a l  P r e s s ,  p s i g  38 i n  15 set. 

Type of C o n s t r u c t i o n :  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  s t r u c t u r e  as a v e r t i c a l  
r i g h t  c y l i n d e r  w i t h  a h e m i s p h e r i c a l  dome and f l a t  b a s e .  S i d e  w a l l s  o f  c y l i n d e r  
w i l l  b e  4'-6' '  t h i c k  w i t h  318" l i n e r .  Dome w i l l  b e  2'-6" t h i c k  w i t h  a 1/2" l i n e r .  
Concre t e  w i l l  b e  poured  2 '  deep o v e r  t h e  114" t h i c k  bo t tom l i n e r  p l a t e .  Contain-  
ment f r e e  volume i s  2,500,000 cu f t .  

Design Basis: Designed t o  p r o v i d e  p r o t e c t i o n  o f  t h e  p u b l i c  f rom consequences o f  
LOCA due t o  r u p t u r e  o f  l a r g e s t  c o o l a n t  p i p e .  Containment  s t r u c t u r e  and Eng inee red  
S a f e t y  F e a t u r e s  d e s i g n e d  t o  s a f e l y  s u s t a i n  i n f e r n a l  and e x t e r n a l  c o n d i t i o n s  t h a t  
may o c c u r  d u r i n g  t h e  l i f e  o f  t h e  p l a n t  s o  t h a t  d e s i g n  l e a k a g e  ra te  l i m i t s  w i l l  n o t  
b e  exceeded ,  even  f o r  c o i n c i d e n t a l  f a i l u r e  o f  t h e  c o o l a n t  sys t em d u r i n g  an  e a r t h -  
quake o r  h u r r i c a n e .  
Vacuum R e l i e f  C a p a b i l i t y :  Designed f o r  2 p s i  e x t e r n a l  p r e s s u r e .  Two 3-in.  vacuum 

r e l i e f  v a l v e s  are p r o v i d e d  each  h a v i n g  2 i s o l a t i o n  v a l v e s .  

P o s t - C o n s t r u c t i o n  T e s t i n g : P r o o f  t e s t e d  a t  42 x 115% and h e l d  a t  p r e s s u r e  f o r  1 h r  
a f t e r  which s t r u c t u r e  w i l l  b e  checked f o r  d e f o r m a t i o n  and c r a c k i n g .  Leakage rate 
tests w i l l  b e  r u n  a t  42 and 21  p s i g  t o  check l e a k a g e .  S i m i l a r  l e a k a g e  t e s t s  w i l l  
b e  r u n  p e r i o d i c a l l y  t h e r e a f t e r .  
P e n e t r a t i o n s :  A l l  are doub le - sea l ed  and i n d i v i d u a l l y  t e s t a b l e .  The h o t - p i p e  

p e n e t r a t i o n  i s  d e s i g n e d  t o  i n c o r p o r a t e  i n s u l a t i o n  and a h e a t  exchange r  f o r  c o o l i n g  
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  sys t em i s  p r o v i d e d .  

Weld Channels:  Welds w i l l  b e  v i s u a l l y  i n s p e c t e d ,  t e s t e d  w i t h  a vacuum box and 
s o a p  b u b b l e s ,  s p o t  checked r a d i o g r a p h i c a l l y  and t h e n  cove red  w i t h  weld c h a n n e l s  I -  and t e s t e d  at  48.3 p s i g  f o r  15  m i n u t e s .  

I 

. 
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D2. CONTAINMENT SAFETY FEATURES 

I 
Containment Spray System: S u p p l i e s  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  
t ank  t o  containment  f o l l o w i n g  a LOCA. The s p r a y  from b o t h  50% c a p a c i t y  pumps i s  
adequa te  t o  p r e v e n t  o v e r p r e s s u r i n g  t h e  con ta inmen t .  Sodium hydrox ide  i s  added t o  
t h e  s p r a y  water t o  h e l p  remove i o d i n e .  T o t a l  h e a t  removal c a p a c i t y  of t h e  sys t em 
is  240 X l o 6  B t u / h r .  
i n i t i a l l y  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 ,  b u t  water can b e  r e c i r c u l a t e d  
from t h e  sump. 
Containment Cooling: 

normal o p e r a t i o n  and a l l  f o u r  a f t e r  LOCA o r  o t h e r  a c c i d e n t .  Each c o o l i n g  u n i t  i s  
r a t e d  60 x lo6 Btu /h r .  
r a t e d  3.1 x l o 6  B t u / h r  and 160,000 cfm. 
c o o l i n g  water. 

Containment I s o l a t i o n  System: P r o v i d e s  a doub le  b a r r i e r  f o r  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  as a c c i d e n t  consequence l i m i t i n g  sys t ems .  High containment  
p r e s s u r e  o r  t h e  containment  i s o l a t i o n  s i g n a l  c a u s e s  v a l v e s  on f l u i d  p e n e t r a t i o n s  
n o t  a s s o c i a t e d  w i t h  Engineered S a f e t y  F e a t u r e s  t o  c l o s e  a u t o m a t i c a l l y .  O the r  
v a l v e s  can be  c l o s e d  manual ly .  

Each pump is r a t e d  1500 gpm @ 200 p s i g .  S u c t i o n  is t a k e n  

There are f o u r  f a n - c o i l  c o o l i n g  u n i t s ,  two runn ing  d u r i n g  

During normal coo: ing,  each  of  t h e  2 u n i t s  runn ing  i s  
The s e r v i c e  water sys t em f u r n i s h e s  c o i l  

Containment A i r  F i l t r a t i o n :  The f i l t e r  t r a i n  c o n s i s t s  o f  a m o i s t u r e  s e p a r a t o r ,  a 
HEPA f i l t e r ,  2 c h a r c o a l  f i l t e r s ,  and a second HEPA f i l t e r  a l l  i n  series. The 2 
c h a r c o a l  f i l t e r s  are f o r  enhanced i o d i n e  removal and t h e  second HEPA f i l t e r  i s  t o  
c a t c h  any r a d i o a c t i v e  c h a r c o a l  t h a t  i s  r e l e a s e d .  
P e n e t r a t i o n  Room: Ske tches  show p e n e t r a t i o n  a r e a s  j u s t  o u t s i d e  containment  

a t  2 d i f f e r e n t  f l o o r  l e v e l s .  

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

Hydrogen Recombiner: There i s  a hydrogen pu rge  sys t em w i t h  s u i t a b l e  f i l t r a t i o n .  
A l so ,  a hydrogen recombining sys t em w i l l  b e  i n s t a l l e d  t o  combine hydrogen and . -  

I oxvzen i n  t h e  containment  a tmosohere.  I D 3 .  SAFETY INJECTION SYSTEMS 

Accumulator Tanks: 
d i s c h a r g e  t h e i r  c o n t e n t s  i n t o  t h e  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 t h e  coolani  

Three t a n k s ,  each c o n t a i n i n g  Q~7000 g a l l o n s  of  b o r a t e d  water, 

system p r e s s u r e  d r o p s  t o  600 p s i g .  
i n g  p a r t s .  
cove r  g a s .  

Two check v a l v e s  i n  series are t h e  on ly  work- 
The c o n t e n t s  o f  t h e  accumula to r s  are h e l d  under  p r e s s u r e  of  a n i t r o g e r  
I t  i s  assumed t h a t  c o n t e n t s  o f  one t a n k  s p i l l  o u t  t o  t h e  f l o o r .  

High-head S a f e t y  I n j e c t i o n :  Three high-head pumps, no rma l ly  used as cha rg ing  pump: 
i n j e c t  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  i n t o  2 i n j e c t i o n  head- 
ers. 
b o r i c  a c i d  i n t o  t h e  r e a c t o r .  
s t a r t e d  a u t o m a t i c a l l y  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 .  

I n j e c t i o n  through one heade r  f l u s h e s  o u t  t h e  bo ron  i n j e c t i o n  t a n k  pumping 
Each pump i s  r a t e d  150 gpm @ 2750 p s i g .  Pumps are 

Low-head S a f e t y  I n j e c t i o n :  Two low-head pumps which are p a r t  of  t h e  R e s i d u a l  Heat 
Removal System o p e r a t e  t o  keep t h e  c o r e  f l o o d e d  when t h e r e  are l a r g e  b r e a k s  i n  the 
c o o l a n t  sys t em.  S u c t i o n  i s  
t a k e n  i n i t i a l l y  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 a n k ,  b u t  when t h i s  supp ly  r u n s  
low, water i s  coo led  and r e c i r c u l a t e d  from t h e  containment  sump. 
a r e  each r a t e d  3750 gpm @ 600 p s i g .  

Each pump d e l i v e r s  t o  a d i f f e r e n t  i n j e c t i o n  h e a d e r .  

These 2 pumps 
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Reactor  Vessel F a i l u r e :  S e c t .  4 .3 .1 .1 .1  s a y s  some des ign  l i m i t s  are based on 
Missile & Reactor Forces - t h e  F r a c t u r e  Analys is  Diagrams and t h a t  t h e r e  a r e  

no known s e r v i c e  f a i l u r e s  under c o n d i t i o n s  per-  
mi t ted  by t h e s e  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  - I 
Reactor-Coolant Leak-Detection Systems: 
by t h e  fo l lowing  measurement methods: ( a )  containment a i r  p a r t i c u l a t e  moni tor ing ,  
(b)  gas  moni tor ,  (c )  q u a n t i t y  of makeup w a t e r  t o  p r e s s u r i z e r ,  (d) containment sump 
water l e v e l ,  ( e )  containment p r e s s u r e ,  t empera ture ,  and humidi ty ,  and ( f )  i d e n t i -  
f i e d  leakage  through r e a c t o r  f l a n g e .  

Leakage is i n d i c a t e d  i n  t h e  c o n t r o l  room 

Fai led-Fuel-Detect ion Systems: N o  r e f e r e n c e  found-  

Emergency Power: 
u n i t s .  
dependent bus p l u s  t h e  s h a r i n g  of t h e  o t h e r  2 u n i t s  on a shared bus .  Each 
d i e s e l - g e n e r a t o r  w i l l  be  independent ly  housed w i t h  i t s  own a u x i l l a r i e s .  
above grade tanks  w i l l  supply 3 1 1 2  days of f u l l  power o p e r a t i o n  f o r  t h e  4 
d i e s e l s .  

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  t h e  f o u r  r e a c t o r  
Each r e a c t o r  w i l l  have one d i e s e l - g e n e r a t o r  f u r n i s h i n g  power on an  in-  

Two 

Cont ro l  of Axial  Xenon O s c i l l a t i o n s :  
Burnable Shims - Soron type chemical shim and burnable  Doison rods .  Poison 

rods  are b o r o s i l i c a t e  g l a s s  tubes  which w i l l  b e  used only  
i n  f i r s t  c y c l e .  

Part-Length 

In-Core Ins t rumenta t ion  - Designed t o  supply i n f o  on neut ron  f l u x  d i s t r i b u -  

Rods - For shaping 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 .  

t i o n  and f u e l  assembly o u t l e t  temperatures .  

Unborated Water Control :  For boron d i l u t i o n  dur 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  ( s l  h r )  f o r  t h e  o p e r a t o r  t o  recognize  t h e  increased  count rate s i g n a l  
and t e r m i n a t e  manually the  source  of d i l u t i o n  flow. During f u l l  power o p e r a t i o n ,  
rod i n s e r t i o n  l i m i t  alarms a l e r t  t h e  o p e r a t o r  so he w i l l  have a t  least  15 minutes  
t o  c o r r e c t  t h e  d i l u t i o n  e r r o r ,  e i t h e r  dur ing  au tomat ic  o r  manual o p e r a t i o n .  Durin 
manual o p e r a t i o n ,  t h e  r e a c t o r  can reach  t h e  overtemperature  AT t r i p  s e t p o i n t .  

Long-Term Cooling - I n t e r n a l  o r  E x t e r n a l  Systems: Four hours  a f t e r  r e a c t o r  shut -  
down when r e a c t o r  temperature  and p r e s s u r e  are about  350 F and 400 p s i g ,  t h e  
Res idua l  Heat Removal System begins  o p e r a t i o n  and c o o l s  r e a c t o r  t o  140 F i n  20 
hours .  The same system can cont inue  f o r  long-term cool ing .  
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F. GENERAL 
Reactor :  Shearon Harris 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: A m e t e o r o l o i g c a l  program w i l l  bc 
s t a r t e d  a t  l eas t  18 months p r i o r  t o  s u b m i t t i n g  t h e  FSAR. 
seismographs.  

No r e f e r e n c e  found t o  

P l a n t  Operat ing Mode: 
system as d i s p a t c h e d  from t h e  Raleigh o f f i c e .  

Load fo l lowing  us ing  t h e  ' l o a d  and frequency '  c o n t r o l  

S i t e  Fea tures :  P l a n t  i s  t o  b e  l o c a t e d  on a s i te  c o n s i s t i n g  of  18,000 acres on 
which a r e s e r v o i r  w i l l  b e  b u i l t  f o r  cool ing  w a t e r .  This  s i t e  i s  i n  a s p a r s e l y  
popula ted  r o l l i n g  t o  h i l l y  area where most of t h e  area around t h e  p l a n t  i s  
wooded. I n  a 2 - m i  r a d i u s  around t h e  p l a n t ,  t h e  1970 p o p u l a t i o n  w a s  119. P l a n t  
w i l l  be about  1 112 m i l e s  SW of  US Highway #l and t h e  Seaboard C o a s t l i n e  R a i l r o a d .  

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 .  

Emergency Plans :  
t h a t  w i l l  be fol lowed i n  c a s e  of a c c i d e n t .  D r i l l s  w i l l  be  h e l d  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 t h  h i s  r e s p o n s i b i l i t y .  The g o a l  w i l l  be t o  p r o t e c t  personnel  
and t o  t e r m i n a t e  o r  c o n t a i n  t h e  a c c i d e n t  and i t s  consequences. P lans  w i l l  b e  
worked o u t  w i t h  a l o c a l  h o s p i t a l  t o  o b t a i n  medica l  a t t e n t i o n  f o r  i n j u r e d  and 
contaminated personnel .  
Environmental Monitor ing Plans-: A program w i l l  be  s t a r t e d  a t  l e a s t  one y e a r  beforc 
c r i t i c a l i t y  t o  de te rmine  t h e  magnitude and n a t u r e  of r a d i o a c t i v i t y  near  t h e  s i t e .  
This  d a t a  w i l l  be  used t o  se t  a b a s e l i n e  f o r  e v a l u a t i n g  changes a f t e r  o p e r a t i o n  
begins .  Samples w i l l  i n c l u d e  water,  s o i l ,  a i r  p a r t i c u l a t e s ,  farm and d a i r y  pro- 
d u c t s ,  f i s h ,  o t h e r  organisms,  and bot tom sediments .  Pos t -opera t iona l  monitor ing 
w i l l  be e s t a b l i s h e d  based on f i n d i n g s  of t h s  i n i t i a l  program. 

P l a n s  w i l l  be  formulated and d e t a i l e d  as emergency procedures  

Radwaste Treatment:  Reac tor  coolan t  i s  processed  by c o n c e n t r a t i n g  r a d i o a c t i v e  con- 
s t i t u e n t s  f o r  shipment o f f - s i t e  and r e c y c l i n g  c leaned  up water. Liquids  from non- 
reac tor -grade  water s o u r c e s  ( f l o o r  d r a i n s ,  l aundry ,  h o t  showers, and l a b  d r a i n s )  
w i l l  be processed  and r e l e a s e d  t o  t he  c i r c u l a t i n g  w a t e r  system. Fission product  
gases  are removed from t h e  c o o l a n t  and conta ined  throughout  p l a n t  l i f e  o r  shipped 
o f f - s i t e  f o r  d i s p o s a l .  The sys-  
t e m  i s  designed so r a d i o a c t i v e  releases from t h e  f o u r  u n i t s  t o  t h e  surrounding 
environment w i l l  no t  exceed a s m a l l  f r a c t i o n  of t h e  10CFR20 l i m i t s  and w i l l  comply 
wi th  ADwndix 1 of  10CFR50. 

Waste Heat System: Condenser cool ing  water w i l l  come from t h e  r e s e r v o i r  us ing  a 
once-through system. Each of t h e  4 u n i t s  w i l l  have 630,000 gpm (1400 c f s )  c i r c u -  
l a t e d  through t h e  condenser .  The main r e s e r v o i r  w i l l  cover  10,000 a c r e s  and t h e  
a f t e r  r e s e r v o i r  which f lows i n t o  t h e  Cape Fear  River  w i l l  cover  400 a c r e s .  T o t a l  
h e a t  t r a n s f e r  t o  t h e  r e s e r v o i r  w i l l  b e  6 . 3 X 1 O 9  Btu/hr .  Consumptive water use w i l  
be  29,000 gpm (65 c f s )  average.  
summer p e r i o d  w i l l  be ".98 F. 

S o l i d  waste i s  packaged f o r  o f f - s i t e  d i s p o s a l .  

Max r e s e r v o i r  tempera ture  d u r i n g  t h e  c r i t i c a l  

I 



i X A C 7 O R  f:AXL Shearon Harris N u c l e a r  
Power P l a n t ,  U n i t s  1, 2 ,  3, 4 G.  CIRCULATING WATER SYSTEM 

& SITE FEATURES 

DOCCP i i G .  50-400, 401 ,  I7 1L KM AL TYPC OF iiUCLZAii 

NTPUT, M W t  2785 STEA>4 SYSTC14 PWR 4 0 2 ,  403 

I.ICARBY BQ1)y OF WATL;R Impoundment of Buckhorn ilO!VlAL LEVLL 250' (:4GL) 
Creek (10,000 a c r e s )  256'  (:.isL) i u x  PROL~ FLOOD EVLL 

S I T E  GRADL LLEVATIOI; 260'  ( X L )  SIZE OF SITL 18 ,000  ACWS 

TOPOGRAPHY OF SITE Ro 11 i n  g 

3F SUKROUNDItIG AREA ( 5  MI RAD) R o l l i n g  

TOTAL PERMANENT POPULATION I N  2 MI RAD 119 (1970)  111 5 :I1 R A D  1391 ( 1 9 7 0 )  

NEAREST C I T Y  OF 50,000 POPULATIOK R a l e i g h ,  N .  C .  

DISTANCE FROM SITE 20 i4ILI;S TOPULAYI0:4117,676 (1970)  

L A N D  USE 114 5 MILE RADIUS Most ly  wooded, p l u s  a g r i c u l t u r a l  

CIVULATING WATER SYSTEI.1 TYPE O F  SYSTEN Once Through 

WATCR TAKEN FROM R e s e r v o i r  & Cape F e a r  R i v e r  F'ORCondenser Coo l ing  

Stii.iiXR AVG 81 F AVC --- P - - WATZR LIODY TEMPERATURES - WIIJTLK AVG 41 F 

R I V E R  FLOW 82 (cfs) QUA;;TITY OF :MEUP : d k x i ;  --- (E?;" 

(gpm) each TCKPERATUX RISL ---T - TOTAL FLO'W THROUGH CONDZfISEKS 630,000 

HEAT E M O V A L  CAPACITY OF CONDLNSLIG 6300 X lo6 ( h t u / h r )  each 
COOLING TOWERS None ( C i r c u l a t i n g  Water System n o t  d i s c u s s e d  i n  PSAR) 

OTHER INFORMATION Main r e s e r v o i r  p a s s e s  w a t e r  t o  a s m a l l e r  (400 a c r e s ) a f t e r -  
r e s e r v o i r  which p a s s e s  w a t e r  i n t o  t h e  Cape Fea r  R i v e r  
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Page 1 (PWR) DATA FROM PSAR 

X R r H  ANNA, 50-404 & 50-405 

Project  Name: North Anna Power S t a t i o n  Uni t s  3 and 4 

Location: Louisa CO., V i r g i n i a  Vesse l  Vendor: No s p e c i f i e d  

Owner : V i r g i n i a  E l e c t r i c  Containment 

A-E:  Stone & Webster 

NSS Vendor: Babcock dc Wilcox 

Constructor: Stone EC Webster 

Max Clad Sur 
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D i s t a n c e ,  Miles 6 
M e t r o p o l i s  D i s t a n c e  P o p u l a t i o n  

Page 2 ,  PWR 

A t  0 - 50 f t  e l e v  27 

50 - 150 f t  36 

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

E x c l u s i o n  D i s t a n c e ,  I 
R e a c t o r :  North Anna 3 & 4 

Richmond, Va. 40 mile 249,4jO( 70) , 
Design B a s i s  Ea r thquake  
A c c e l e r a t i o n ,  g 0.12 
O p e r a t i n g  Basis Ea r thquake  

M i l e s  0.95 rad ius  ] D e s i g n  Winds i n  psf: 
Low P o p u l a t i o n  Zone I 

,- ~~ 

150  - 400 f t  44 

Tornado 300 tang + 60 t r ans .  
A c c e l e r a t i o n ,  g 0.06 
Ear thquake  V e r t i c a l  Shock, 
% of H o r i z o n t a l  66 

(mph) 
AP = 3 p s i /  3 s e c  

D 1 .  CONTAINMENT 
Max Leak Rate a t  Design 

Design P r e s s u r e ,  

C a l c u l a t e d  Max I n t e r -  
D S i E  45 

P r e s s u r e ,  %/day  0.1 I n a l  P r e s s u r e ,  p s i g  42.5 
Type of ,  C o n s t r u c t i o n :  

S tee l - l ined ,  re inforced  concrete s t r u c t u r e  wi th  v e r t i c a l  cy l ind r i ca l  
wa l l s  4 '-6" t h i c k  and hemispherical dome roof. 
318'' t h i ck .  

S t e e l  l i n e r  w i l l  be 
Designed f o r  subatmospheric operation. 

Design B x s :  
Designed t o  withstand the  i n t e r n a l  pressure  r e s u l t i n g  from a LOCA 
being s u f f i c i e n t l y  l eak  t i g h t  t o  conta in  r a d i o a c t i v i t y  wi th in  AEC 
l i m i t s  and t o  provide s u f f i c i e n t  shielding. 

Vacuum R e l i c f  C a p a b i l i t y :  
No vacuum r e l i e C W i l 1  operate a t  sub atmospheric pressure of 9 t o  11 
_____ 

P o s t - C o n s t r u c t i o n  T e s t i n g :  
W i l l  be pressure  t e s t ed  a t  115% of design pressure,  then inspected fo r  
leaks .  Leakage r a t e  t e s t s  w i l l  be conducted i n  accordance wi th  repor t  
published i n  Federal  Register,  Vol. 36, 8/27/71, pages 17053-056. 

P e n e t r a t i o n s :  
All pene t r a t ions  appear t o  be s ing le  sealed wi th  no means for  
i nd iv idua l ly  t e s t i n g .  

Weld Channe l s :  
Seam welds w i l l  be covered continuously wi th  t e s t  channels. Channels 
w i l l  be separated i n t o  t e s t  a reas .  
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Reactor: North Anna 3 & 4 D 2 .  CONTAINMENT SAFETY FEATURES 

Containment Spray System: There i s  a quench-spray system and a 
r e c i r c u l a t i o n  spray system. The combination of t hese  can cool and 
reduce containment t o  sub atmospheric pressure  i n  50 minutes a f t e r  
LOCA. There a r e  2 quench spray pumps and 2 r e c i r c u l a t i o n  spray 
Pumps. 

- 
Containment Cooling: Designed t o  maintain containment a t  lo5  or lower 
i n  summer and 80 i n  winter operation. There w i l l  be ;S banks of  coolin 
c o i l s  wi th  fans.  Coils w i l l  be cooled with c h i l l e d  water. Cooled a i r  
w i l l  be r ec i r cu la t ed .  A charcoal f i l t e r  system i s  ava i l ab le  t o  c lean  
up the  a i r  i f  required.  

Containment I so l a t ion  System: Provides 2 b a r r i e r s  between outs ide  
atmosphere and (1) contain.  atmosphere and ( 2 )  r eac to r  coolant system. 
All valves opera te  automatically,  and pos i t i ons  a r e  ind ica ted  i n  the  
con t ro l  room. Leak t i gh tness  of valves can be monitored. 

Containment" A i r  F i l t r a t i o n :  Two charcoal f i l t e r  banks can c lean  the  
r e c i r c u l a t i o n  cooling a i r  p r i o r  t o  opera t ion  o f  t h e  purge system. 

Penetration-: Found no re ference  t o  pene t ra t ion  room. 

D 3 .  SAFETY INJECTION SYSTEMS 

Accumulator Tanks: Two tanks each conta in  borated water which i s  
dumped i n t o  t h e  r eac to r  when t h e  coolant system pressure  drops below 
the  tank pressure .  Operating pressure  and tank capac i ty  not given i n  
PSAR. 

High-head Safety In j ec t ion :  This i s  an i n t e g r a l  p a r t  of t he  makeup and 
p u r i f i c a t i o n  system. I n  emergency operation, 2 of t h e  3 pumps i n j e c t  
borated water from t h e  r e fue l ing  water storage tank through t h e  h i -  
p re s s  i n j e c t i o n  l i n e s .  System i s  i n i t i a t e d  by 1600 p s i g  i n  coolant 
system o r  0-5 p s i g  containment pressure.  
a r e  each r a t ed  f o r  1450 g p m  pi600 ps ig .  

High-pressure i n j e c t i o n  pump 

- 
Low-head SaEety In j ec t ion :  A function of po r t ions  o f  t h e  decay hea t  
removal and r e c i r c u l a t i o n  spray systems. Two decay hea t  removal systei 
pumps provide low pressure  in j ec t ion ,  each r a t ed  5000 ppm@ 150 ps ig .  
This system opera tes  independently of and i n  add i t ion  t o  t h e  HPI sgstei 
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E. OTHER SAFETY-RELATED FEATURES 
Reactor: North Anna 3 & 4 

Reactor Vessel Failure: Stresses are held within design limits by 
controlling pressures and temp during heatup and cool down to Drevent 
any possibility of brittle fracture. - 
Containment- Floodability : No reference found. 

- - 

Reactor-Coolant Leak-Detection System: Several methods, as follows: 
(a) containment air particulate monitoring system ( see below), (b) 
containment gas monitor, (e) unusual quantity of makeup water for 
presssurizer, (d) containment sump water level, (e) containment pres- 
sure, temp, and humidity instrumentation. Containment air-particulate 
monitor response time is a function of percent of failed fuel and rate 
of leakage - 1000 cc leakage with 1% failed fuel will be detected in 
one minute. 

Falled-Fuel-Detection System: Detected by gross activity analysis and 
from specific radio-nuclide analysis of the reactor coolant, particular 
checking the ratios of 1-131 and 1-133, and CS-13’7 and cs-138 for 
comparison with standard base values. 

Emergency Power: Three diesel-generator sets will serve units 3 &4; on 
exclusively for unit 3 ,  one for unit 4 and the third unit as backup for 
either of the other 2. Units will be located in one building separated 
by fire walls, however all systems and auxiliaries will be independent. 
Underground fuel-oil storage tank will contain sufficient fuel for 
7 days operation of 2 diesels. 

Control of Axial Xenon Oscillations By Burnable Shims, Part-Length 
Control Rods, In-Core Instrumentation: Yes, both burnable shims and 
part length rods (APSRA) will be used. Out of core detectors will 
monitor the flux. In-core detector can be used for checking out-of- 
core detectors. 
Boron Dilution Control: A reactor trip will terminate unborated water 
addition to the makeup tank, and total flpw into the coolant system 
would be terminated by high pressurizer level - all automatically. 

Long-Term Cooling: Provided by recirculating water fromthe containmen 
sump using two recirculation spray pumps and coolers. Each pump is 
rated 3000 a m @  150 psig. Each of the 2 coolers has a capacity 2f 
29x106 Btu/hr. 

Organic-Iodide Filter: No reference found. 

Hydrogen Recombiner: Final design not established. 

Y 
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Page 5 ,  (m 
R e a c t o r :  North Anna 3 & 4 F. GENERAL. 

Windspeed, D i r e c t i o n  Recorde r s ,  and Seismographs:  Temperatures and 
wind data recorded at 35' and 150' on a tower. Started taking measurf 
ments before units 1 & 2 were started. No reference found to seismo- 
graphs. 

P l a n t  O p e r a t i o n  Mode: Designed €or load following but will operate ba: 
loaded. 

S i t e  D e s c r i p t i o n :  The site is in an area of rolling hills where a 
13,000 acre man-made reservoir has been impounded. 
mostly wooded and sparsely populated. The reservoir is divided into 
2 parts so about 1/3 of it can be used as a cooling pond. 
planned that the reservoir will be used for recreational activities. 

- 
The area is 

It is 

Turb ine  O r i e n t a t i o n :  Ejected turbine blades could strike containmenT 
Westinghouse will supply turbine. 
- Emergency P l a n s :  Detailed plans have not yet been formulated, howevei 
the Dlans made for North Anna #1 and #: will include units 3 and 4. TF 
roles of outside agencies will be determined in discussion with them. 
The final plan will be similar to the one specified for Surry Station 
in ~metndmms~it #17. 

Envi ronmen ta l  M o n i t o r i n g  P l a n s :  Pre-impoundment studies have been made 
by Dr. George Simmons to study and to evaluate existing water quality 
of biological, chemical, radiochemical, and bacteriological analyses. 
The results of the study supports the observation that the North Anna 
basin will be improved by the impoundment. 

Radwaste Trea tmen t :  System designed to collect and separate liquid, 
gaseous, and solid wastes for activity levels based on 1.0% of fuel 
rods in core having cladding defects. Liquid Wastes will be stored 
for decay, then evaporated. Condensate will be filtered and dischargc 
thru the circulating water system. Gaseous Wastes will be suitably 
diluted before discharge. Solid Wastes will be drummed and shipped 
offsite for disposal. 

p l a n t  Vent:  The one process vent for 3 & 4 will terminate 10 ft above 
one containment structure. 
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7 

G .  SITE DATA 

Nearby Body of Water: 
Reactor: North & 4 

Normal Level 250' (MSL 1 

S i z e  of S i t e  1075 Acres S i t e  Grade Eleva t ion  271' (MSL) 

Topography of S i t e :  Holllng 

of Surrounding Area (5 m i  r a d ) :  Rolling 
T o t a l  Permanent Populat ion:  In 2 m i  r a d i u s  225 ; 10 m i  a 9 2 9  

Date of Data: 2000 In 5 m i  r a d i u s  1429 ; 50 m i  ?,071,f;o~, 
Nearest C i t y  of 50,000 Populat ion:  Richmond, Va. 

D i s t .  from s i t e  40 Miles, D i r e c t i o n  SSE , Popula t ion  249.430 

Land Use i n  5 Nile Radius: Wooded - 70% - Agricultural - 25% 

Meteorology: P r e v a i l i n g  wind d i r e c t i o n  NNE Avg. speed -3mDh 
S t a b i l i t y  Data - Pasquill F SSW 

Misce l laneous  I t e m s  Close t o  t h e  S i t e :  Most of the land surrounding 
the site is wooded. 
residential area. 
ways are closeby with US 64 about 20 min SW and US 95 about 18 mi E. 
Fredericksburg, Md. is about 25 miles NE. 

The town of Mineral 7 1/2 miles WSW is the nearest 
The nearest residence is about 1 mile. Good high- 

r J 
H. CIRCULATING WATER SYSTEM 

Type of S y s e :  One through. 

I n t a k e  S t r u c t u r e :  Each unit has a structure with 4 bays, 4 pmps, and 
equipped with a trash rack and traveling screen. Intake flows will 
be 1 f p s  or less. 

Water Body Temperatures: Winter minimum 32 OF Summer maximum &OF 
--- (cf  s )  average River  Flow 375 ( c f s )  minimum; 

Serv ice  Water Q u a n t i t y  20.344 gpmlreactor  

Flow Thru Condenser 9l2.000 (gpm)/reactor  Temp. R i s e  14 O F  

Heat Diss ipa ted  t o  Environment --_ ( B t u / h r ) / r e a c t o r  

Heat Removal Capaci ty  of Condenser ( B t u / h r ) / r e a c t o r  --- 

Water Taken From: North Anna Reservoir I 

Discharge S t r u c t u r e :  Water discharged to a cooling pond called the 
Waste Heat Treatment Facility consisting of 3400 acres. 
charges into the main reservoir as a submerged jet at 8 fps.  

It dis- 

Cooling Tower(s): Descr ip t ion  ti Number - None 
Blowdown - gpmlreactor  Evaporat ive l o s s  gpmlreactor  
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Page 1 (BC!R) 

LA CROSS BOILING WATER REACTOR 50-409 
Former ly  115-5 

' r o j e c t  Name: La C r o s s  B o i l i n g  Water R e a c t o r  

. o c a t i o n :  cenoa, w i s e  Vessel Vendor:  Not s p e c i f i e d  

'wner: D a i r y l a n d  Power Coop 

j .  THERMAL-HYDRAULIC B .  NUCLEAR 

A-E: S e r g e n t  & Lundy 

NSS Vendor:  A l l i s  Chalmers  
Containment  

~ ====== 
C o n s t r u c t o r :  M a g o n T .  co. 

Much o f  t h e  d a t a  r e q u e s t e d  on  t h i s  are n o t  p r e s e n t e d  i n  t h e  
"Opera t ing  S a f e g u a r d s  R e p o r t , "  and so numerous o m i s s i o n s  o c c u r .  

Compiled by :  
ORNL,  N u c l e a r  S a f e t y  I n f o r m a t i o n  C e n t e r  

F r e d  Heddleson,  May 1973 



Exclusion D i s t a n c e ,  
Miles 0.21 r a d i u s  
Low P o p u l a t i o n  Zone 
Dis tance ,  Miles radius 
Metropol i s  Dis tance  Popula t ion  

La  Cross ,  W i s .  20 51,153 
Design Basis Earthquake 
A c c e l e r a t i o n ,  g 
Opera t ing  Basis Earthquake 
A c c e l e r a t i o n ,  g --- 
Earthquake V e r t i c a l  Shock, 
% of H o r i z o n t a l  --- 

--- 

P r o t e c t i v e  System: 

Design Winds kwtprbr: 

A t  0 - 50 f t  e l e v  20 psf 

50 - 150 f t  --- 

150 - 400 f t--- 

Tornado 

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 ?  --- 

--- 

D. ENGINEERED SAFETY FEATURES 

P r e s s u r e ,  p s i g  52 

P r e s s u r e ,  p s i g  --- 
Suppression Chamber Design 

C a l c u l a t e d  Max I n t e r n a l  
P r e s s u i  e ,  p s i g  48.5 

D 1 .  CONTAINMENT 

R a t e ,  %/day 0.1 
Second Containment Design 
P r e s s u r e ,  p s i g  --- 
Second Containment Leak 
Rate, %/day --- 

Drywell Design IPrirnary Containment Leak 

A r i g h t  c i r c u l a r  c y l i n d e r  w i t h  a hemispher ica l  dome and s e m i - e l i p t i c a l  
bottom. S h e l l  t h i c k n e s s  of s i d e  w a l l s  i s  1 . 1 6  i n .  covered on t h e  
i n s i d e  w i t h  9" of c o n c r e t e  f o r  s h i e l d i n g ,  and 0.60 i n .  t h i c k  f o r  t h e  
dome. The s t r u c t u r e  i s  set on p i l e s  d r i v e n  deeply  and covered w i t h  
c o n c r e t e .  F r e e  a i r  volume i s  264,160 cu.  f t .  

Design Bas is  : 

Designed f o r  MCA where a 20" c i r c u l a t i o n  p i p e  r u p t u r e s  and containment  
p r e s s u r e  rises t o  48.5 p s i g  s o  t h a t  containment  i n t e g r i t y  w i l l  be  he ld  
and l e a k a g e  of containment  atmosphere w i l l  n o t  exceed 0.1% of v o l .  per  
day. It is  assumed t h a t  35% of f u e l  r o d s  would s u f f e r  p a r t i a l  m e l t i n g .  

Vacuum Keliet C a p a b i l i t y  
Two vacuum b r e a k e r s  begin  t o  open when i n t e r n a l  vacuum exceeds 0.3 
p s i g .  

a g e  and found t o  b e  l e a k t i g h t .  Tests w e r e  r u n  a t  60 p s i g .  A p r e s s u r e  
test w a s  conducted i n  increments  up t o  59.8 p s i g .  

Post-Construction Testing: Containment s t r u c t u r e  w a s  t e s t e d  f o r  leak-  

Penetrations: No r e f e r e n c e  found on whether 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 .  
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I 1 No r e f e r e n c e  found. 

Page 3 .  BWR 
~~~~ 

Reactor :  LA CROSS D 2 .  EMERGENCY CORE COOLING SYSTEMS 

Core System: Water i s  taken  from a 42,000 g a l  overhead 
s t o r a g e  tank  by 2 pumps r a t e d  5 0  gpm each a t  1 4 5 0  p s i g ,  o r  supply can 
be  by g r a v i t y  f e e d .  
t o  t h e  r e a c t o r  w i t h  t h e  spray  water .  Spray s p a r g e r  n o z z l e s  are l o c a t e d  
above t h e  f u e l  e lements  and spray  down on them. 1 5 , 0 0 0  g a l  of water  
are r e s e r v e d  i n  t h e  t a n k  f o r  c o r e  spray .  

Boron from t h e  boron i n j e c t i o n  tank  i s  pumped in-  

Auto-Depressurizat ion System: 

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

Residual-Heat-Removal System (RHRS): 
are t h e  shutdown consenser  which d i s s i p a t e s  decay h e a t  a f t e r  t h e  reac-  
t o r  s h u t s  down u n t i l  t h e  r e a c t o r  w a t e r  t empera ture  drops  t o  470°F. 
Another system, t h e  Decay Heat Cooling System, c o o l s  the r e a c t o r  from 
470’F t o  120’F and main ta ins  t h e  r e a c t o r  water temperature  a t  120°F 

Components usually in t h e  RHRS 

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

High-pressure Coolant - In jec t ion  System: 1 

t On page 2-8 i t  states t h a t  “ I f  t h e  r e a c t o r  c o r e  becomes uncovered, emer 
gency c o o l i n g  water w i l l  b e  provided a u t o m a t i c a l l y  a t  e i t h e r  h igh  o r  
low pressure.’ ’  However, no f u r t h e r  in format ion  on t h e  system o r  
equipment was found. 

Low-Pressure C o o l a n t - I n j e c t i o n  System: 

See above. 

SAFETY-RELATED FEATURES 

Main-Steam-Line Flow R e s t r i c t o r s :  

Control-Rod V e l o c i t y  L i m i t e r s :  
No r e f e r e n c e  found. 

- Control-Rod-Drive-Housing Supports :  

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

Standby Liquid-Control  System: 
A manual boron i n j e c t i o n  system can b e  used t o  s h u t  down t h e  r e a c t o r .  
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I Detection Systems: F a i l e d  f u e l  i s  f i r s t  d e t e c t e d  from thl 
v e n t  and waste-gas d i s p o s a l  system r a d i a t i o n  monitors .  The f a i l e d  f u e  
element i s  l o c a t e d  by t h e  system t h a t  samples steam and water t h a t  pas  
through each i n d i v i d u a l  f u e l  element. 

Page 4 ,  BWR 
t 

E .  OTHER SAFETY-RELATED FEATURES (cont 'd )  Reactor: 
Standby Coolant System: 

LA CROSS 

Found no r e f e r e n c e ;  however, i t  i s  c e r t a i n  t h a t  water can be pumped I from t h e  M i s s i s s i p p i  River  f o r  emergency cool ing .  

Containment Atmospheric Control  System: ~w~ 3 0 - ~  air coolers maintail 
temp of about  800F. 
r e q u i r e d .  Each u n i t  c i r c u l a t e s  12,000 cfm. A i r  i s  exhausted from t h e  
b u i l d i n g  and passed through f i l t e r s  b e f o r e  v e n t i n g  t o  t h e  s t a c k .  Also 

The u n i t s  have h e a t i n g  c o i l s  f o r  h e a t i n g  as 

a b u i l d i n g  s p r a y  system is  a v a i l a b l e  us ing  water  from t h e  42,000 g a l  
s t o r a g e  t a n k  i n  t h e  dome. 
Reactor Core I s o l a t i o n  Cooling System (RCICS): 
A shutdown condenser system i s  a v a i l a b l e  t o  condense r e a c t o r  steam 
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 by c l o s u r e  of t h e  
r e a c t o r  b u i l d i n g  steam i s o l a t i n g  v a l v e  on t u r b i n e  b u i l d i n g  i s o l a t i o n  
v a l v e .  S h e l l  s i d e  of condenser can be cooled by demineral ized water 
o r  by t h e  h igh  p r e s s u r e  s e r v i c e  water system. 

Reactor  Vessel F a i l u r e :  

No r e f e r e n c e  found. 
Containment F l o o d a b i l i t y :  
No r e f e r e n c e  found. 

Reactor-Coolant Leak-Detection System: 

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

A rod  withdrawal  c i r c u i t  p rovides  a system similar  t o  rod block.  

-- 

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

Page 5 ,  Bm 

Reactor :  LA CROSS F. GENERAL 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: 
A r e c o r d i n g  anemometer was i n s t a l l e d  on roof of nearby steam p l a n t .  
No r e f e r e n c e  t o  seismographs w a s  found. 

Environmental Monitor ing P l a n s :  The program e s t a b l i s h e d  i s  coord ina ted  
by t h e  S t a t e  of Wisconsin Department of Heal th .  Samples a r e  taken  f o r  
a n a l y s i s  of r a d i a t i o n  levels i n  t h e  a i r ,  r i v e r  water and s i l t ,  w e l l  and 
t a p  water, r a i n  and snow, f i s h  and s m a l l  an imals ,  m i l k ,  v e g e t a t i o n ,  and 
s o i l .  Program w a s  designed t o  measure p r e o p e r a t i o n a l  l e v e l s  and then  
t o  compare pos t -opera t ion  l e v e l s  f o r  de te rmina t ion  of r a d i a t i o n  e f f e c t s  

Treatment: 
h r  of ful l -power o p e r a t i o n  may be  he ld  i n  s t o r a g e  tanks ;  o therwise  gases 
w i l l  be  vented up t h e  s t a c k .  
method, w i t h  l i q u i d s  i n  containment  c o l l e c t e d  i n  two 6000-gal tanks  and 
l i q u i d s  i n  t h e  t u r b i n e  b u i l d i n g  c o l l e c t e d  i n  two smaller tanks .  Demin- 
e r a l i z e r s  may be  used t o  p r o c e s s  was tes  f o r  release t o  t h e  condenser 
c i r c u l a t i n g  water d i s c h a r g e  l i n e .  
i f  a n a l y s i s  i n d i c a t e s  t h a t  a c t i v i t y  l e v e l s  do n o t  exceed 10 CFR 20 
l i m i t s .  L iquid  wastes t o o  a c t i v e  f o r  release may b e  t r a n s f e r r e d  t o  t h e  
waste t rea tment  b u i l d i n g  where f o r  c o n c e n t r a t i o n  by evapora t ion  o r  i o n  
exchange f o r  e v e n t u a l  o f f - s i t e  shipment i n  concre te - l ined  drums. S o l i d  
wastes a r e  packaged i n  drums f o r  o f f - s i t e  shipment. 

I f  a c t i v i t y  l e v e l s  are  too  h i g h ,  of f -gases  from 72 

Liquid  wastes are handled by t h e  b a t c h  

Release i s  p e r m i t t e d ,  however, on ly  

Pint Vent: 
w i t h  an aluminum n o z z l e  a t  t h e  top .  

S t a c k  i s  350 f t  h igh  of r e i n f o r c e d  c o n c r e t e  c o n s t r u c t i o n  

.. 

f o r  load  fo l lowing .  

Site Description: Located on t h e  east bank of t h e  M i s s i s s i p p i  River  i n  
a v a l l e y  about  2-314 m i l e s  wide w i t h  b l u f f s  r i s i n g  up from t h e  v a l l e y  
about  500 f t  h igh .  The immediate p l a n t  s i t e  was formed a long  t h e  r i v e r  
by f i l l  material  dredged from t h e  r i v e r  channel .  
s i t e  s t a r t s r i s i n g  up about  1000 f t  east of t h e  r e a c t o r .  

Bluff  east  of t h e  

Turbine O r i e n t a t i o n :  Turbine w a s  suppl ied  by A l l i s  Chalmers. It is  
on t h e  same c e n t e r l i n e  w i t h  t h e  containment  s t r u c t u r e .  
- Emergency P l a n s  : D e t a i l e d  emergency procedures  are conta ined  i n  t h e  
r e a c t o r  o p e r a t i n g  manual d e s i g n a t i n g  employee r e s p o n s i b i l i t y  and a c t i o n  
t o  be  taken  i n  cases of emergency. Evacuat ion of t h e  s t a t i o n  and areas 
around t h e  s t a t i o n  are descr ibed .  Loca l ,  county,  s ta te ,  and f e d e r a l  
a g e n c i e s  w i l l  be c a l l e d  f o r  h e l p  as  needed. 
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G .  SITE DATA 

Nearby Body of Water: 
Reactor: LA CROSS 

Normal Level 67n1 (MSLJ 

I S i z e  of S i t e  --- Acres S i t e  Grade Eleva t ion  639' (MSL! 

Topography of S i t e :  level 

of Surrounding Area (5 mi rad): l e v e l  w e s t e r l y ,  h i l l y  t o  east 
T o t a l  Permanent Popula t ion :  I n  2 m i  r a d i u s  ; 10 m i  7,420 

Date of Data: 1960 I n  5 m i  r a d i u s  1 ,076 ; WB m i  114,900 

Nearest C i t y  of 50,000 Populat ion:  

D i s t .  from s i t e  20 Miles, D i r e c t i o n  N , Popula t ion  51,153 

Land Use i n  5 Nile Radius: 
of p l a n t  f o r  about  3 m i l e s  wherever p l a i n  i s  marshy. 
wooded. 
Meteorology: P r e v a i l i n 8  wind d i r e c t i o n  SSE Avg. speed a 
S t a b i l i t y  Data - 
Misce l laneous  Items Close t o  t h e  S i t e :  
n o r t h ,  and La Cross  20 m i l e s  n o r t h .  
RR i s  475'west of t h e  r e a c t o r  running along p a r a l l e l  w i t h  Wisconsin 
highway #35. The n e a r e s t  house i s  1192 f t  from t h e  r e a c t o r .  U . S .  
Lock 18 is 3/4 miles n o r t h .  
a d j a c e n t  t o  t h e  nuc lear  p l a n t .  

H. CIRCULATING WATER SYSTEM 

1 c  L> 

La Cross 

Mostly a g r i c u l t u r a l  except  f o r  area w e s t  
Some areas are 

NNW i n  w i n t e r .  
aver- ?fl-15Y nf t i m e  

Genoa (pop. 320) i s  about  1 m j  
The Chicago Burl ington and Quincy 

A c o a l  f i r e d  steam p l a n t  (14,000 kwe) i s  

M i s s i s s i p p i  River  I 
There i s  an  i n t a k e  s ' ructure  (not  descr ibed)  t h a t  

has 2 pumps f o r  condenser cool ing  water. 

Water Body Temperatures: Winter minimum -- O F  Summer maximum 

River  Flow snnn ( c f s )  minimum; 27,970 

Serv ice  Water Q u a n t i t y  --- gpm/ react o r  

Flow Thru Condenser 30,000 (gpm)/reactor  Temp. R i s e  -- 
Heat D i s s i p a t e d  t o  Environment -- ( B t u / h r ) / r e a c t o r  

Heat Removal Capac i ty  of Condenser -- ( B t u / h r ) / r e a c t o r  

Discharge Structure: N o  d e s c r i p t i o n  g iven .  

( c f s )  averag 

Descr ip t ion  & Number - None 

Blowdown - g p d r e a c t o r  Evaporat ive loss gpm/reactor  
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P r o j e c t  N a m e :  Nine Mile Point Nuclear Station Unit 2 

Locat ion:  Oswego CO., N.Y. 
A-E: Stone 8~ Webster 

185 - Rods 
Number of P a r t -  ' 

! Length Rods (PLR) None 

DATA FROM PSAR 

Compiled by :  Heddleson, September 1972 
ORNL, Nuclear  S a f e t y  Informat ion  Center 
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Lxclusion Distance,  
Miles 1 m i l e  rxliiis 

Low Population Zone 
Distance,  Miles 4 mile  r ad ius  
Metropolis Distance Population 

Design Winds i n  mph: 

A t  0 - 50 f t  e l ev  90 

50 - 150 f t  105 
Syracuse, N.Y. 34 mile 197.208 
Design Rasis Earthquake 150 - 400 f t  125 

7 of Horizontal  66 I C r i t e r i a  S a t i s f i e d ?  Yes 
__- Reci rcu la t ion  Pumping System ti MCHFR: Controls t he  va r i ab le  p o s i t i o n  
of t h e  flow con t ro l  discharge value. By changing the  flow r a t e  t h e  
core  power l e v e l  and MCHFR i s  changed. System a d j u s t s  automatically 
t o  r eac to r  output and load demand. 
P ro tec t ive  System: I n i t i a t e s  an automatic r e a c t x  shutdown i f  nuclear 
system va r i ab le s  exceed prees tab l i shed  l i m i t s ;  i n  time t o  prevent 
r e l e a s e  of r ad ioac t iv i ty .  This system over r ides  a l l  o ther  cont ro ls .  

Acce lera t ion ,  g 0.10 

Accelera t ion ,  g 0.05 
Ooerating Basis Earthquake 

Earthquake Ver t i ca l  Shock, 

D.  ENGINEERED SAFETY FEATURES 

Tornado 300 mph + 60 t r ans .  

h P  = 3 p s i l  3sec  
Is I n t e n t  of 70 Design 

Drywell Design 

Suppression Chamber Design 
Pressure ,  p s ig  45 
Calculated Max I n t e r n a l  

Pressure ,  p s ig  45 

Pressure ,  ps ig  37 

Vacuum ~- IKeliet Capability: Uesigned Sor > ps i  ex terna l .  110 vacuum 
r e l i e f  devices a r e  provided. 

___ Post-Construction Testing: W i l l  be pressure t e s t e d  a t  52 ps ig .  Leakagt 
r a t e  t e s t s  w i l l  be conducted pe r  specs published i n  t h e  Federal  Regist6 
Volume 36, Number 167, August 27, 1971, pages 17053 t o  17056. 

Penet ra t ions :  S ingle  b a r r i e r  pene t r a t ions  t h a t  a r e  not t e s t ab le .  

Primary Containment Leak 

Second Containment Design 
Pressure ,  p s ig  0.25 
Second Cuntainment Leak 

Rate,  %/day 1.1 

Rate, %/day 100 

. 

, 
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Page 3, HWR 

Reactor: Nine Mile Point 2 
D2. EMERGENCY CORE COOLING SYSTEMS 

Core Spray Cooling System: There is a high pressure and a low pressure 
core spray system. 
level drops to a specified level. 
The low pressure system has one pump rated 6250 gpm@l22 psid. 
systems take suction from suppression pool, however, the high pressure 
system takes suction also from the condensate storage tank. 

Auto-Depressurization System: If high pressure coolant systems cannot 
supply enough water to the reactor vessel, this system automatically 
lowers the pressure by venting thru pressure relief valves down to a 
level where low pressure coolant systems start operating. 

Residual-Heat-Removal System (RHRS): A combination of 4 subsystems 
consisting of 3 closed piping loops, 2 heat exchangers, 3 main system 
pumps, and service water pumps with controls and instrumentation. Modes 
of operation are (1) shut down cooling to dump steam from the reactor 
and/or circulate reactor water thru heat exchangers for cooling, (2) 
containment cooling to limit temp of water in suppression pool, ( 3 )  stt 
condensing mode using RHRS heat exchangers to condense steam using 
service water for cooling, and (4) low pressure coolant injection dis- 
cussed below. 

The high pressure system starts when reactor water 
One pump supplies 1650 gpm 1110. 

Both 

Low-Pressure Coolant-Injection System: A part of the Residual Heat 
Removal System whose purpose is to keep water in the reactor after a 
LOW. This system operates automatically when differential pressure 
between the reactor and containment is 20 psid or less. The 3 pumps 
take suction from the suppression pool and pump 7,450 gpm each at 
20 psid. - 
E. OTHER SAFETY-RELATED FEATURES 

High-pressure Coolant-Injection System: The high-pressure core spray 
system is the only high pressure injection system. (See above 'Core 
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E .  OTHER SAFETY-RELATED FEATURES ( c o n t ' d )  Reactor: N.n . e .nt 

Coolan t  System: Service water piping is cross-connected to 
the discharge from the RHRS heat exchanger. 

Containment  Atmospher i c  C o n t r o l  System: Designed to hold drywell temp 
below l5ToF during normal operation using fan-coil coolers. 
can be inerted with nitrogen. Drywell can be vented thru the standby 
gas treatment system. Hydrogen and oxygen buildup can be monitored. 
Nitrogen purge will keep O2 and & from reaching high levels. 

Containment 

___-__ R e a c t o r  Con .  I s o l a t i o n  Coo l ing  System (RCICS) : provides makeup water 
to reactor vessel when vessel is isolated. The systems uses a steam- 
driven turbine-pump unit and operates automatically in time and with 
sufficient coolant flow to maintain adequate water level in the reactor 
vessel. h m p  capacity is 616 gpm. 

R e a c t o r  Vessel F a i l u r e :  If fabricated and operated within design limits, 
there is low probability of failure from any known failure mechanism. 

Containment  F l o o d a b i l i t y :  Containment can be flooded by the Residual 
Heat Removal System. 

Reac to r -Coo lan t  Leak-De tec t ion  System: Will be detected by monitoring 
pressure, temperature, fillup rates of equipment, temperature differential 
on cooling water for equipment coolers, increased flows of condensate 
fram coolers, water levels in equipment and higher than usual radio- 
activity measurements. Unidentified leakage limit rate has been set 
zt 5 gpm flowing into the drywell drain tanks. 

F a i l e d - F u e l  D e t e c t i o n  Systems: Consists of four gamma radiation monitors 
located externally to main steam lines just outside primary containment. 
~ylonitors are designed to detect a gross release of fission products from 
;he fuel. On detection of high radiation, the trip signals generated 
3y monitors initiate a reactor scram and isolation of containment. 

2 units can carry all emergency loads with the 3rd unit serving as 
alternate or standby. Fuel capacity will be maintained for operation 
of all 3 units for 7 days. Starting time is 10 seconds. 

Rod-Block M o n i x :  prevents fuel damage resulting from rod-withdrawal nor. 
Provides a warning signal to the operator. 
channels. each of which uses input signals from a number of LPRM channe s. 

The RBM subsystem has 2 RBM 

mergency ow_e_: There are  3 diesel-generating sets each independently b" oused with independent auxiliaries. Diesel-generators are rated SO any 

- 
trip signal from either R M  channel can initiate a rod block. 

Rod-Worth Min imize r :  .- A computer function that help the operator in -I 
I startup, shut down, and low power control-rod procedures. Prevents I operator from establishing patterns not consistent with preplanned 



R e a c t o r :  Nine Mile Point 2 F. GENERAL 

Windspeed, D i r e c t i o n  Recorde r s ,  and Seismographs : 
started in 1963 for Unit 1. A 204' tower used to measure wind speed, 
direction, and temp at 50' and 200'. No reference found to seismo- 
graphs. 

P l a n t  O p e r a t i o n  Mode: Designed for automatic load following. 

Data collection 

S i t e  D e s c r i p t i o n :  Located on the southeast shore of Lake Ontario about 
I5 feet above normal lake level. The site is relatively flat with a 
few swamps and bogs. Oswego sandstone under the site is essentially 
impermeable. 
site. 

U.S. Highway 104 runs E-W about 3 miles south of the 

Turb ine  O r i e n t a t i o n :  GE will supply turbine. Reactor and turbine a r e  
on same centerline. 
- Emergency P l a n s :  Detailed written procedures for Unit 1 will be ex- 
panded to include Unit 2. These procedures will treat Units 1 and 
?2 and the FitzPatrick Plant jointiy. Appropriate personnel are trained 
in these procedures, and periodic drills and reviews are conducted. 
A procedure is established to cover emergencies at the site. It 
includes liaison with local fire and police departments, state police, 
public health authorities, local hospitals, and the AEC. 

Envi ronmen ta l  M o n i t o r i n g  P l a n s :  A program was established for the oper 
ating Nine Mile Point Unit I, and the FitzPatrick Plant, presently 
under construction. This program will also cover Nine Mile Point 
Unit 2. Reference levels of radiation that have been established for 
the areas surrounding the site will form the basis of comparison for 
future measurements. The program covers fish, underwater plants, and 
milk. 

Radwaste Trea tmen t :  Liquid waste will be collected, treated, stored, 

and processed. All liquids that can be reused will be returned to the 
system. Liquids not reuseable will be discharged through the circulat 
water system (-10,000 gal per day). Solid wastes will be collected an 
packaged for off-site disposal. Gases, most of which come from the ma 
condenser air removal system will be held for 20 days for xenon decay. 
Gases will be processed including condensing of vapors, use of catalyt 
recombiner for control of hydrogen, chiller-condenser moisture separat 
and filtering (charcoal and HEPA). 

Vent: A reinforced concrete stack, or a steel tower supporting 
the vent will be provided. Design is not complete. 
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, 
G .  SITE DATA 

Nearby Body of Water: Normal Level 246' (MSL) 
Reactor :  ~i~~ ~ i l ~  point 2 

Lake Ontario Max Prob Flood Level  253' (MSLJ 

S i t e  Grade Eleva t ion  261' (MSLJ S i z e  of S i t e  900 Acres 

I f 
of Surrounding Area (5 m i  r a d ) :  Rolling 

T o t a l  Permanent Popula t ion :  In  2 m i  r a d i u s  279 ; 10 m i  3 5 3 2 ,  
Date of Data: 1970 I n  5 m i  r a d i u s  4487 ; 50 m i  930,798 

Nearest C i t y  of 50,000 Populat ion:  Syracuse, N.Y. 

S t a b i l i t y  Data - Large scale  tropospheric mixing throughout the year. 
Miscel laneous I t e m s  Close t o  t h e  S i t e :  Located adjacent t o  Nine Mile 
?oint #1 and about 2400 f ee t  west of F i t zPa t r i ck  plant .  
3ible Conference operates a sLmer camp j u s t  west of u t i l i t y ' s  property 
Iswego i s  t he  nearest  population center.  It i s  about 7 miles SW. The 
iearest  residence i s  about 1 mile away. 
niles. 
H. CIRCULATING WATER SYSTEM 

Type of S y s ~ :  
Once through. 

Water Taken From: 
Lake Ontario 

I n t a k e  S t r u c t u r e :  Located 1650 f t  off  shore on the  lake bottom i n  
?4 f t .  of water. Deicing equipment i s  provided. Water i s  drawn i n t o  
;he screenwall where the re  w i l l  be t r a s h  racks and t r ave l ing  screens. 
Cntake ve loc i ty  i s  1.0 f p s .  
Water Body Temperatures: Winter minimum 32 OF Summer maximum 7 1 ' 1  

NA ( c f s )  minimum; NA ( c f s )  averagc River  Flow 
Serv ice  Water Q u a n t i t y  45,000 gpmlreactor  

Flow Thru Condenser 500,000 (gpm)/reactor  Temp. R i s e  32 O 1  

Heat D i s s i p a t e d  t o  Environment --- (Btu lhr )  / r e a c t o r  

Heat Removal Capaci ty  of Condenser 8,152 x lo6 ( B t u / h r ) / r e a c t o r  

Discharge S t r u c t u r e :  A d i f fuse r  type discharge w i l l  be used fo r  com- 
lined Unit 1 and 2 discharge. A d i f f u s e r  pipe 555 f t  long w i l l  have 24 
lo r t s  each 2.5 ft i n  diameter. 

Cool ing Tower(s): 

The Ontario 

The nearest  school i s  6 112 

Descr ip t ion  & Number - None 

D i s t .  from s i t e  34 Miles, D i r e c t i o n  SSE, Popula t ion  197,208 

Land Use i n  5 Nile Radius: 
Land. 

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

Farming and Residential ,  mostly pasture  

Blowdown - gpmlreactor  Evapora t ive  l o s s  gpm/reactor  



49 





51 

P r o j e c t  N a m e , :  Catawba Nuclear  S t a t i o n ,  U n i t s  1 and 2 

1.ocation: York Co., S.C. Vessel Vendor:  Not s p e c i f i e d  
A-E:  Duke 

NSS Vendor:  Westinghouse 

r form 

. 
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Miles 0.47 radius 
Low Popula t ion  Zone 
D i s t a n c e ,  Miles 3.80 radius 
Metropol i s  Dis tance  Popula t ion  

Charlotte, N.C. 19 241,178 (70 
Design Bas is  Earthquake 
A c c e l e r a t i o n ,  g 0.15 
Opera t ing  Basis Earthquake 

Page 2 ,  PWR 

Design Winds i n  mph: 

A t  0 - 50 f t  e l e v  95 

50 - 150 f t  110 

150 - 400 f t  125 

1 Tornado 300 mph r o t . +  60 mph 
A c c e l e r a t i o n ,  g 0.08 
Earthquake V e r t i c a l  Shock, 
% of H o r i z o n t a l  66 

t rans .  
p s i /  3 sec Ap = 3 

D 1 .  CONTAINMENT 

Max Leak Rate a t  Design 0 .2  1 s t  d a j ~  
P r e s s u r e ,  %/day then 0.5 

Design P r e s s u r e ,  

C a l c u l a t e d  Max I n t e r -  
n a l  P r e s s u r e ,  p s i g  9 

DSi 0 15 

- 
Design Basis: Designed t o  withstand peak pressure and temperature 
r e su l t i ng  from a LOCA. Also designed for  wind loads and seismic 
loads, a s  l i s t e d  above, without l o s s  of i n t e g r i t y  and with leakage 
with i n  specified l i m i t s .  

______ Vacuum Rel ie f  C a p a b i l i t y :  
a l l  calculated external  pressures and vacuum breakers w i l l  not be 
required. 
Pos t -Cons t ruc t ion  T e s t i n g :  Standard leakage r a t e  t e s t s  w i l l  be con- 
ducted before operation and per iodical ly  the rea f t e r .  Part  of these 
t e s t s  will be run a t  peak calculated accident pressure. 

Containment vessel  i s  designed t o  r e s i s t  

P e n e t r a t i o n s :  E l e c t r i c a l  penetrations a r e  double sealed and individue 
t e s t ab le .  Other penetrations appear t o  be s ingle  sealed. 

-Weld Channels: Found no reference. 

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

Accumulator Tanks: Four tanks a r e  provided, each holding about 6400 
ga l lons  of borated water under n i t rogen  gas pressure  of 660 ps ig .  
Check valves w i l l  open when r eac to r  coolant system pressure drops t o  
about 600-650 p s i g  and each accumulator w i l l  discharge in to  a loop, 
f looding the  r eac to r  cavi ty .  

High-head Safety Tiiject-: There a r e  2 s a f e t y  i n j e c t i o n  pumps and 2 
cen t r i fuga l  charging pumps t h a t  pump i n t o  t h e  loops a f t e r  small breaks 
( 6  i n  diam o r  l e s s ) .  Safe ty  i n j e c t i o n  pumps a r e  r a t ed  425 gpm a t  1500 
psig,  and t h e  cen t r i fuga l  charging pumps a r e  r a t ed  150 gpm a t  2800. 
Both pumps take  suc t ion  from t h e  r e fue l ing  water s torage  tank (borated 
water) and pump it i n t o  t h e  cold l egs .  The charging pumps sweep the  
concentrated bo r i c  ac id  from the  boron i n j e c t i o n  tank. 

Low-head SaEety In j ec t ion :  Two r e s i d u a l  hea t  removal system pumps flooc 
t h e  core through cold l e g s  when the  pressure  i n  the  system drops t o  
where t h e  pumps will opera te .  
Water Storage Tank u n t i l  t h a t  supply i s  exhausted. Water i s  then re- 
c i r cu la t ed  from t h e  sump. Capacity of t hese  pumps could not be found. 

Suction i s  taken from t h e  Refueling 

Reactor: Catawba D 2 .  CONTAINMENT SAFETY FEATURES 

Spray System: Two redundant systems a r e  provided, e i t h e r  
capable o f  f u l l  cooling load a f t e r  LOCA. 
v ide  cooling s u f f i c i e n t  t o  hold pressures  below 15 ps ig .  Each 
system has one pump ra t ed  3400 gpm a t  300 psig.  
s e t s  of  spray headers. A containment spray hea t  exchanger has 86 x 
lo6 Btu/hr capacity.  

System i s  designed t o  pro- 

Each system has two 

Containment Cooling: Temperatures a r e  maintained between 6 0 ' ~  and 
120 F. A l l  vent systems a r e  r e c i r c u l a t i o n  type except t h e  purge 
system. Upper compartment has 4 f ree-s tanding  f an -co i l  u n i t s  ( 3  
reg 'd  f o r  normal opera t ion) .  
units.  Capac i t ies  o f  u n i t s  could not be found. 

Lower compartment has same number of 

I s o l a t i o n  System: Valves w i l l  be on a l l  f l u i d  pene t ra t ions  
both in s ide  and outs ide  containment t o  provide a double b a r r i e r  
aga ins t  leakage. Containment i s o l a t i o n  s igna l  w i l l  automatically 
c lose  valves, except fo r  valves on l i n e s  serving Engineered Safe ty  , Containment Air F i l t r a t i o n :  The annulus has 2 f i l t e r  t r a i n s  where 

f i s s i o n  products a r e  f i l t e r e d  out by charcoal f i l t e r s .  E i the r  f i l t e r  
system can handle t h e  f u l l  LOCA load. 

I 

Penetration-: E l e c t r i c a l  pene t r a t ion  room shown on sketches. I 
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Page 4 ,  PWR 
E. OTHER SAFETY-RELATED FEATURES 

Reactor: Catawba 
heactor Vessel Failure: No reference  t o  f a i l u r e  was found. 

Conta inment -Floodabi l i ty :  No re ference  found. 

Reactor-Coolant Leak-Detection System: Primary method of' de t ec t ion  i s  
measurement of containment sump water l e v e l  and pump opera t ion  a s  read 
out  i n  t h e  con t ro l  room. A l eak  of 1 g p m  i s  de t ec t ab le  wi th in  40 m i n .  
A backup method i s  measurement of  flow through t h e  volume con t ro l  tank 
and i t s  water l e v e l .  Other l eak  de tec t ion  methods a r e  p a r t i c u l a t e  a i r  
a c t i v i t i y  monitor. Allowable leakage r a t e  l i m i t s  a r e  10 and 2 gpm for 
i d e n t i f i a b l e  and un iden t i f i ab le  r e spec t ive ly .  

Failed-Fuel-Detection System: A gross  f a i l e d - f u e l  de t ec to r  i s  providec 
as a developmental instrument system which continuously passes  a 
coolant sample through a neutron de tec to r .  
t e c t o r  i s  about 60 seconds. 

Response time of t h e  de- 

Emergency Power: Four d i e se l -gene ra t s r  s e t s  each r ea t ed  a t  5000 kw for 
continuous opera t ion  a r e  arranged 2 u n i t s  f o r  each r eac to r .  One u n i t  
can supply power required t o  shutdown one r eac to r  un i t .  Diesel-  
genera tors  a r e  independently housed and have independent systems fo r  
s t a r t i n g ,  e t c .  Each d i e s e l  has a day tank  wi th  1 hr .  of f u e l  supply 
and an underground s torage  tank  wi th  f u e l  capac i ty  fo r  7 days of  
continuous d i e s e l  operation. 

Control of Axial Xenon Oscillations By _Burnable Shims, Part-Length 
Control Rods, In-Core Instrumentation: I n  core ins t rumenta t ion  g ives  
information on r a d i a l ,  ax i a l ,  and azimuthal core c h a r a c t e r i s t i c s  
g iv ing  f i s s i o n  power d i s t r i b u t i o n .  Burnable poison provide p a r t i a l  
con t ro l  of excess r e a c t i v i t i y  a v a i l a b l e  dur ing  f i r s t  f u e l  cycle.  
Boron Dilution Cont-: I n  e i t h e r  automatic cont ro l ,  or i n  manual 
cont ro l ,  boron d i l u t i o n  cannot proceed so r ap id ly  t h a t  opera tors  do 
not have s u f f i c i e n t  time f s r  cor rec t ion .  There i s  a leeway of a t  
least 15 minutes f o r  cor rec t ion .  I f  no a c t i o n  i s  taken, power and 
temperature r i s e  w i l l  cause t h e  r eac to r  t o  reach  overtemperature 
a t  t r i p  se tpo in t .  

Long-Term Cooling: Containment spray can be run for  long per iods  t o  
provide containment cooling. 
r e c i r c u l a t e  borated water from t h e  s u p ,  through t h e  RHRS heat  ex- 
changers for cooling. 

Also t h e  r e s i d u a l  heat removal pumps car 

Organic-Iodide Filter: No reference  found. 

Hydrogen Recombiner: Has e l e c t r i c a l  hydrogen recombiner t o  l i m i t  
hydrogen t o  l e s s  than  45 a f t e r  LOCA. 
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- Reactor: Catawba F. GENERAL 

Windspeed, Di rec t ion  Recorders, and Seismographs: Meteorological da ta  
c o l l e c t i o n  s t a r t e d  June 1971 and include wind speed and d i r e c t i o n  and 
temperatures a l l  recorded. Tower i s  130 f t  high. Data w i l l  eventual1 
be recorded i n  t h e  con t ro l  room. Two s t rong  motion t r i a x i a l  accelero- 

r a  hs w i l l  be i n s t a l l e d .  
-tion Mode: Load frequency con t ro l  from a Duke Cent ra l  Systf 
Operation Center w i l l  be used. 

S i t e  Descr ip t ion :  Located on Lake Wylie of t h e  Catawba River Svstem 
dams and hvdro s t a t i o n s .  The s i t e  i s  on a peninsula extending out i n t  
t he  l a k e  so cooling water can be taken i n  on one s ide  of t he  peninsula 
and discharged from t h e  o ther  side.  The area has good foundation 
geology wi th  favorable seismic h is tory .  Meteorology f a c t o r s  provide 
reasonable d i f fus ion .  Transportation aspec ts  a r e  good. 

Turbine Or ien ta t ion :  Reactor and tu rb ine  on d i f f e r e n t  cen te r l ines .  E j f  
blades could not s t r i k e  containment. GE w i l l  supply turbine-generator 
- Emergency Plans :  Established fo r  p ro tec t ion  of' l i f e  and property i n  
a l l  emergency and accident s i t ua t ions .  P a r t i c u l a r l y  applying t o  
r a d i a t i o n  and contamination where the  hea l th  and s a f e t y  of s t a t i o n  
personnel and t h e  genera l  pub l i c  may be involved, including o ther  
general  i n d u s t r i a l  emergency and accident conditions.  The Plan w i l l  b 
a coordinated e f f o r t  involving s t a t i o n  personnel, f a c i l i t i e s  and equil: 
ment; emergency resources and c a p a b i l i t i e s  of Duke Power Company; out- 
s ide  emergency serv ices ;  and various loca l ,  s t a t e  and f ede ra l  agencies 
having j u r i s d i c t i o n  o r  concern for t h e  pub l i c  hea l th  and safe ty .  
Environmental Monitoring P lans :  One f u l l  year of da ta  w i l l  be 
co l l ec t ed  p r i o r  t o  p l a n t  operation. Survey w i l l  provide background 
da ta  on numbers and kinds of organisms i n  t h e  lake  p lus  da ta  on chem- 
i c a l  and phys ica l  c h a r a c t e r i s t i c s .  When p lan t  operation s t a r t s ,  Lake 
Wylie w i l l  be monitored t o  de t ec t  any de t r imenta l  e f f e c t s .  Adequate 
plans w i l l  be made t o  assure  t h a t  opera t iona l  data can be compared 
with pre-opera t iona l  data t o  de t ec t  s ign i f i can t  changes, including 
any i n t e r a c t i o n  between Allen Steam S ta t ion  and Catawba Nuclear Sta- 
t i on .  Supplemental sampling w i l l  be undertaken io determine the  i m -  
pact of  p l an t  cons t ruc t ion  i n  the  immediate s i t e  a rea .  

Radwaste Treatment: Liquid wastes w i l l  be co l lec ted ,  processed, and 
re leased  i n t o  t h e  c i r c u l a t i n g  water discharge system a t  concentrations 
lower than  spec i f i ed  i n  10CFR20 and a s  low a s  p r a c t i c a l .  Gaseous wast 
w i l l  be co l l ec t ed  and s tored  for l i f e  time of t h e  p l an t  holdup. No 
r e l eases  of  f i s s i o n  gases w i l l  be made. Gases a r e  compressed and run 
through c a t a l y t i c  hydrogen recombiners. Solid wastes w i l l  be co l l ec t e  
and s tored  fo r  l a t e r  shipment t o  an o f f  s i t e  AEC l i censed  d isposa l  s i t  

P l m t  Vent: Could not f ind  d e f i n i t e  information. 

S 

t ed  

S 
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G .  SITE DATA 

Nearby Body of Water: Normal Level 569.4' (MSLJ 
Lake Wylie Max Prob Flood Level 591.8' (MSL) 

Reactor: Catawba 

Size  of S i t e  --- Acres S i t e  Grade Elevation 593.5' (MSL) 

Topography of S i t e :  Rolling 

of Surrounding Area (5 m i  r ad) :  Rol l ing  

To ta l  Permanent Population: I n  2 m i  r ad ius  495 ; 10 m i  a 2 2 0  

Date of Data: 1970 I n  5 m i  r a d i u s  5620 ; 50 m i  

Nearest  Ci ty  of 50,000 Population: Char lo t te ,  N.C.  

D i s t .  from s i t e  19 14iles, Di rec t ion  NE , Population 241.178 

Land Use i n  5 N i l e  Radius: Wooded wi th  r e c r e a t i o n a l  and permanent 
homes along t h e  lake.  

. 25.600 ac res  along t h e  l ake  

Meteorology: Prevail inp,  wind d i r e c t i o n  SW Avg. speed -7 mDh 

S t a b i l i t y  Data - Monthly average 113 each for Pasqu i l l  C, D, F 
Miscellaneous Items Close t o  the  S i t e :  Generally, t he  s i t e  i s  remote, 
but c loseness  of many th ings  inc luding  Duke e l e c t r i c a l  load centers  i s  
unusual. 
m i ,  neares t  d a i r y  - 5.3 m i ,  neares t  indus t ry  - 3 1/2 m i ,  neares t  hos- 
p i t a l  - 7 m i .  Rock H i l l  i s  t h e  neares t  population center  having about 
34,000 population 5 miles away. 

Distances a r e  -- t o  neares t  house - 2/3 m i  neares t  school - 4 

-. 
H. CIRCULATING WATER SYSTEM 

Type of S y s E :  Once through 

In take  S t ruc tu re :  A skimmer wal l  i s  l oca t ed  a t  the  entrance t o  the  
in t ake  cove. Water flowing i n t o  t h e  cove i s  drawn through the  in t ake  
channel t o  t h e  in t ake  s t r u c t u r e  where c i r c u l a t i n g  water pumps a r e  
loca ted .  
Water Body Temperatures: Winter minimum 43 O F  Summer maximum 8 3 ° F  

( c f s )  minimum; 4400 ( c f s )  average River Flow 490 
Service Watgr Quan t i ty  --- gpmfreactor 

Flow Thru Condenser 1,000,0004' (gpm)/reactor Temp. Rise 16 O F  

Heat Diss ipa ted  t o  Environment (B tu /h r ) / r eac to r  

Heat Removal Capacity of Condenser *summer ODer - atio-(Btu/hr)/reactor 

Discharge S t ruc tu re :  Water i s  discharged on t h e  sur face  i n t o  Big Al l i son  
Creek i n l e t  so the  heated e f f luen t  w i l l  flow out over t he  sur face  of 
t h e  l a k e  for heat  d i s s i p a t i o n  t o  t h e  atmosphere. 

--- 

Water Taken From: Lake Wylie Y 

Cooling Tower(s): 

Blowdown - gpmfreactor Evaporative l o s s  gpmfreactor 

Description & Number - None 



. . 
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Data from PsAR Page 1 (BWR) 

GFAND GTTTR, 50-416, 50-417 

' r o j e c t  Name: Grand Gulf Nuclear Station 1 and 2 

.ocation: Claiborne Co., Miss. Vessel Vendor: 

) m e r :  Mississippi Power and Light Containment 

L. THERMAL 

A-E: Bechtel 

NSS Vendor: General Electric 

Constructor: Bechtel 

rota1 Heat I 

Compiled by:  Fred Heddleson - February 19' 
ORNL, Nuclear Safety Information Center 
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- 
Acceleration, g 0.08 
Earthquake Vertical Shock, 
% of  Horizontal 67 

Page 2, BWR 

AP = 3 
Is Intent of 70 Design 
Criteria Satisfied? Yes 

psi/ 1 sec 

C .  SAVETY-RELATED DESIGN CRITERIA 
Reactor: Grand Gulf 

Exclusi.on Distance, I 

Drywell Design 
Pressure, psig 23 
Suppression Chamber Design 
Pressure, psig 15 
Calculated Max Internal Drywell 
Pressur e, psig 25 

Miles Design Winds in mph: 

At 0 - 50 ft elev 90 

50 - 150 ft 105 Jackson, Miss. 55 m i .  153,968 

Primary Containment Leak 

Second Containment Design 
Pressure, Dsig 15 
Second Containment Leak 

Rate, %/day --- 

Rate, %/day 0.1 

Design Basis Earthquake I150 - 400 ft 125 

Acceleration, g O . l 5  {Tornado 300 mph tang  + 60 t ra  OperatinR Basis Earthquake 

D. ENGINEERED SAFETY FEATURES 

pressure  for  s t r eng th  wi th  l o c a l  t e s t  

Penetrations: Type I penet ra t ions  a r e  double sealed, all others  a r e  
s ing le  sealed.  
t e s t a b l e .  

E l e c t r i c a l  pene t ra t ions  a r e  c l a s s  I and a r e  ind iv idua l  
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High-pressure Coolant-Injection System: One pump with e l e c t r i c  motor 
pumps water i n t o  the  pressure vessel  i n  case of small breaks o r  leaks 
so water l e v e l  and high pressure can be maintenance. 
i s  1500 gpm@ 1130 psid. Pump motor runs of f  emergency power bus i n  
case of main e l e c t r i c a l  f a i lu re .  This i s  a high pressure -ore spray 
system. 

Pump capacity 

LOW-PreSsure COOlant-InjeCtiOn System: An operating mode of the Resid. 
ua l  Heat Removal System t o  reflood the  core a f t e r  LOCA. System uses 
3 pumps each rated a t  7450 gpm@ 20 psid.  System operates a f t e r  pres. 
sure drops t o  i t ' s  operating l eve l  i n  time t o  prevent f u e l  cladding 
damage. Suppression pool i s  the source of water for  these pumps. 

D - 
E. OTHER SAFETY-RELATED FEATURES 

Main-Steam-Line Flow Restrictors: Limits l o s s  of coolant fr3m the 
reactor  vessel  before main steam l i n e  i s o l a t i o n  values close. 

Control-Rod Velocity Limiters: L i m i t s  veloci ty  a t  which a r3d can f a l .  
out.  Designed s3 t h a t  veloci ty  i s  l imited i n  one direct ion only. 
Scram ve loc i ty  not effected.  

- Control-Rod-Drive-Housing Supports: Beams i n s t a l l e d  under the housing 
prevent the housing and rod from dropping more than about 2" i n  case 
of  housing fai lure .  Thus, rod t r a v e l  would be l imited t o  a safe valu, 

6 1  
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D2. EMERGENCY CORE COOLING SYSTEMS 

Core Spray Cooling System: There i s  a high pressure core spray and a 
low pressure core spray system. High pressure c3re spray i s  describe( 
below under HPCI system. The low pressure core spray operates a f t e r  
t he  pressure drops. 
spray sparger. 
storage tank and the suppression pool. The low pressure system takes 
suction from the sumression pool. 
Auto-Depressurization System: Rapidly reduces reactor vessel  pressure 
i n  a LOCA when HPCS system cannot maintain vessel  water l eve l .  Pres- 
sure i s  vented through r e l i e f  values so low pressure pumps w i l l  s t a r t  
and pump water i n t o  the vessel .  

Residual-Heat-Removal System (RHRS) : The residual  heat removal (RHR) 

Reactor: Grand Gulf 

One pump del ivers  7000 g p m  a t  122 psid t o  the 
High pressure system takes suction from condensate 

system includes a number of  pumps and heat exchangers t h a t  can be use( 
t o  cool t he  nuclear system under a var ie ty  of s i tuat ions.  During 
normal shutdown and reactor servicing, the RHR system removes residua. 
and decay heat. 
main heat sink (main condenser) i s  not available.  Another operationa: 
mode of the RHR system i s  low pressure coolant inject ion,  which i s  
described below. 

Also the  RHR system removes decay heat whenever the 

Standby Liquid-Control System: A redundant system &r shut t ing down t h e  
reactor  using boron i n  the reactor  coolant. 
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E .  OTHER SAFETY-RELATED FEATURES ( c o n t ' d )  Reactor: Grand Gulf 
-S tandby  Coo lan t  System: Water from the Mississippi is available 
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through the service water intake and pipes to the-river so that water 
is available for cooling the reactor after shutdown. 

Containment  Atmospheric  C o n t r o l  System: Consists of fresh-air supply 
fans, exhaust fans, two full-capacity charcoal filter trains, and the 
associated ducting, dampers, and controls required to provide a reliab 
source of fresh air for the comfort and safety of personnel. 

R e a c t o r  Core I s o l a t i o n  Coo l ing  System (RCICS): Provides makeup water 
for reactor vessel when it becomes isolated. A steam-driven turbine 
pump rated 800 g p m  at 1120 psid operates automatically to maintain 
adequate water level in the reactor vessel. 

R e a c t o r  Vessel F a i l u r e :  No reference found 

Containment  F l o o d a b i l i t Y :  
above the reactor core. 

Reac to r -Coo lan t  Leak-De tec t ion  System: Leaks are detected by tempera- 
ture, pressure, flow, and fission product sensors. Small leaks will b 
detected by temperature and pressure changes, fillup of sumps, and 
fission product concentrations. Large leaks are detected by changes 
in reactor water level and flow rates in process lines. 

Drywell can be filled with water to a level 

F a i l e d - F u e l  D e t e c t i o n  Systems:  Four gamma radiation monitors located 
external to the main steam lines are just outside containment. The 
monitors detect a gross release of fission products from failed fuel. 
On detection, the reactor is automatically shut down. 

Emergency PoKeL: Each reactor has 3 diesel-generator sets available t 
supply emergency power when the off-site source of power fails. Each 
diesel-generator is rated at 5000 Kw continuous. Generator sets will 
start automatically when normal electrical power is lost. Starting 
time is 10 seconds. Each diesel has a day tank with 2 hr supply and 
each unit is connected to a storage tank with 7 days supply for full 
load operation. 

Rod-Block Moni to r :  .- Supplies a trip signal to the reactor manual con- 
trol system to prevent control rod removal. There are 2 RBM channels 
with each channel receiving imput from several LPRM channels. A trip 
signal from either RBM channel can initiate a rod block. 
Rod-Worth Min imize r :  .___ Enforces startup, shutdown, and low power level 
control rod procedures. Prevents operator from establishing control 
rod patterns not consistent with prestored sequences. 
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Reactor: Grand Gulf - F. GENERAL 

Windspeed, Direction Recorders, and Seismographs: Two temporary tower: 
were installed in March 1972, each m e  33 ft high with HRI 1071 
Mechanical Weather Stations. 
installed later. No reference found to seismographs. 

Plant Operation Mode: Designed for load following. 

A permanent tower 162 ft high will be 

- 
Site Description: Site is SW Miss. on the east side of the Miss. Rive] 
The site area is on higher ground (150') overlooking the river and its 
broad flood plains. Two lakes exist onthe western portion of the site. 
The plant is about 8000 feet from the river bank. 
bility of the plant site being flooded. 

There is no possi- 

I cooEdinated with state and local disaster-conirol organizations includ- 
ing local community officials. Federal, state, and local personnel wil 
be given radiological training. Evacuation routes will be considered 
and site emergency drills will be held. 

8 

Turbine Orientation: Ejected turbine blades could strike the contain- 
ment structure. Centerlines are 175'-6" aDart. Mfn bv G.E. 
Emergency Plans: Will be developed pri?r to startup for organization 
ofpersonnel to deal with emergencies at the Dlant. The wlan will be 

Environmental Monitoring Plans: The important pathways to man will be 
monitored by radiological measurements, including surveys, passive dosi 
meters, and samples collected for laboratory analyses. These will in- 
clude airborne, aquatic, and terrestrial pathways. The radiological 
monitoring program will start at least one year prior to reactor start- 
up. The program is designed t? document background levels of direct 
radiation and concentrations of radionuclides that exist in aquatic anc 
terrestrial ecosystems before and after plant operation and document tk 
concentrations of radionuclides that could be attributable to plant 
operation. 

Radwaste Treat-: Liquid wastes will be collected, processed, re- 
cycled. Some treated wastes will discharge to the condensate storage 
tank, some to a drain collection tank, and some liquid will be dis- 
charged to the environment after treatment. Total whole body dose fron 
liquids discharged is estimated at 1.5 X lo-* mr/yr. Gaseous wastes ar 
dried, cooled to 45°F and passed through NEPA filters and charcoal beds 
which are maintained at 0°F. Hydrogen and oxygen are catalytically re- 
combined. Gases are held up for 30 minute decay. Dose from gaseous 
releases is 1.6 man-rem/yr. whole body. Solid wastes will be compacted 
into 55 gal containers and shipped off-site for disposal. 

P i z n t  Vent: Gases vented from roof vents. 
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G .  SITE DATA 

Normal Level  -55' (MSLI Nearby Body of Water: 
Miss i s s ipp i  River Max Prob Flood Level  96 .2  (MSL: 

Reactor :  Grand Gulf 

S i z e  of S i t e  2200 Acres S i t e  Grade Eleva t ion  132.5' (MSL: 

Topography of S i t e :  

of Surrounding Area (5 m i  r a d ) :  F l a t  t o  t h e  west, r o l l i n g  t o  t h e  e a s t  

T o t a l  Permanent Popula t ion :  In 2 m i  r a d i u s  190 ; 10 m i  7245 

Date of Data: 1970 I n  5 m i  r a d i u s  7086 ; 50 m i  -14- 

Nearest C i t y  of 50,000 Populat ion:  Jackson, Miss. 
D i s t .  from s i t e  55 14iles, D i r e c t i o n  E N E ,  Popula t ion  153,968 

Land Use i n  5 Nile Radius: Wooded and Recrea t iona l  

F l a t  t o  Ro l l ing  

1-g~: P r e v a i l i n g  wind d i r e c t i o n  N-NW Avg. speed 8 mph 

S t a b i l i t y  Data - Pasquill-Turney c l a s s  E occurs 39.6% of  time 
Misce l laneous  I t e m s  Close t o  t h e  S i t e : S i t e  i s  25 miles  S of  Vicksburg 
and 37 mi l e s  NNE of Natchez. Por t  Gibson, a small  town,is 6 mi les  SE. 
The Grand Gulf M i l i t a r y  Park borders a p o r t i o n  of  t h e  no r th  s ide  o f  
t h e  s i t e .  
about 110 boys dur ing  t h e  summer. There a r e  numerous hunting lodges 

Grand Gulf v i l l a g e  i s  about near t h e  s i t e .  mi from t , h p  n l a+  

H .  CIRCULATING WATER SYSTEM 

The Warner YMCA Camp i s  about 3 1/2 miles  NE and c a t e r s  t o  

Type of S y s x :  Closed system us ing  cool ing  towers 

Water Taken From: Miss i s s ipp i  River for makeup 

I n t a k e  S t r u c t u r e :  Gravity flow from r i v e r  through 2 in t ake  c r i b  
s t ruc tu res ,  through 2 f ive- foot  d i a .  p ipes  t o  t h e  in t ake  s t ruc tu re .  
Serv ice  water pumps a r e  i n  t h e  in t ake  s t r u c t u r e .  

Water Body Temperatures: Winter minimum 33 OF Summer maximum 82' 
River  Flow 73,000 ( c f s )  minimum; - C ; O O , O ~ O  ( c f s )  averag  

S e r v i c e  Water Q u a n t i t y  42,000 g p d r e a c t o r  max 
Flow Thru Condenser 548,000 (gpm)/reactor  Temp. R i s e  31 ' 
Heat D i s s i p a t e d  t o  Environment --- (Btu /hr )  / r e a c t o r  

Heat Removal Capaci ty  of Condenser --- ( B t u / h r ) / r e a c t o r  

Discharge S t r u c t u r e :  Service water and cool ing  tower blow down w i l l  be 
discharged t o  t h e  waste water basin, and conveyed from t h e r e  t o  t h e  
r i v e r .  

Descr ip t ion  & Number - 1 n a t u r a l  d r a f t  u n i t  pe r  
r eac to r  - 410' d i a  x 492' high I Blowdown ~0,000 gpm/reactor Evaporat ive l o s s  18,000 gpm/reactor 

8 
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MILLSTONE, 50-423 

Project N a m :  Millstone Nuclear Power Station, # 3  

Location: Waterford, Conn. Vessel Vendor: Combustion 

&mer: The Millstone Point Co. Containment 

A-E:  Stone & Webster 

NSS Vendor: Westinghouse 
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D 1 .  CONTAINMENT 

Max I.eak Rate  a t  Design 
P r e s s u r e ,  %/day 0.25 
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C.  SAFETY-RELATED D E S I G N  C R I T E R I A  

45 
Design P r e s s u r e ,  

C a l c u l a t e d  Max I n t e r -  
n a l  P r e s s u r e ,  p s i g  40.3 

D S l u  

Exclus ion  Dis tance .  

_____ Vacuum R e l i c f  C a p a b i l i t y :  

Found no r e f e r e n c e .  
Pos t -Cons t ruc t ion  T e s t i n g :  

W i l l  be  s t r u c t u r a l  t e s t e d  a t  4 i n t e r v a l s  up t o  1 .15 d e s i g n  p r e s s u r e .  
W i l l  b e  he ld  a t  each p r e s s u r e  f o r  1 hr. 
a t  40.3 p s i g  and a t  o t h e r  p r e s s u r e s  i n  accordance w i t h  appendix J of 

Leakage rate tests w i l l  b e  rc 

-i%E&%'fions : 

Sketches  do n o t  i n d i c a t e  double  s e a l e d  p e n e t r a t i o n s .  Electr ical  pene- 
t r a t i o n s  have a tap 

Weld Channels: 
W i l l  b e  p laced  over  a l l  l i n e r  seam welds t h a t  w i l l  be  i n a c c e s s i b l e  
a f t e r  c o n s t r u c t i o n ,  w i t h  p r o v i s i o n s  f o r  p r e s s u r i z i n g  t o  check f o r  leal 

f o r  halogen t e s t i n g .  

- 

I 

Miles  0.34 r a d i u s  
Low Povula t ion  Zone 
Dis tance ,  Miles 2.4 r a d i u s  
Metropol i s  Dis tance  Popula t ion  

Reactor :  M i l l s t o n e  113 

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 

AP = 3 p s i /  3 s e c  

300 mph r o t .  + 60 
trans. 

a 
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12 .  CONTAINMENT SAFETY FEATURES Reactor :  M i l l s t o n e  13 

zontainment SYraY System: Two systems w i l l  o p e r a t e  - t h e  quench spray 
system starts 60 seconds a f t e r  CDA s i g n a l ,  pumping 2200 gpm of borated 
water, and t h e  r e c i r c u l a t i o n  spray  system a f t e r  300 seconds. Each sy-  
s t e m  h a s  two 100% c a p a c i t y  subsystems. 
pumps h a s  3,750 gpm c a p a c i t y  and u s u a l l y  2 would r u n  a t  t h e  same t i m e ,  
pumping through a h e a t  exchanger t o  c o o l  t h e  water. 

Containment Cooling: 
d e s c r i b e d  above. For  normal o p e r a t i o n ,  3 f a n - c o i l  u n i t s ,  each w i t h  
2 x lo6  b t u l h r  c a p a c i t y  w i l l  o p e r a t e  t o  hold containment tempera ture  
under 135F. A purge system, a l s o ,  i s  a v a i l a b l e  t o  exhaus t  a i r  and l e t  
new a i r  e n t e r  f o r  one a i r  change per  hour. 

Each of 4 r e c i r c u l a t i o n  s p r a y  

- 
Cooling a f t e r  LOCA i s  provided by two systems 

. 

. 

Containment I s o l a t i o n  System: Valves on each s i d e  of p e n e t r a t i o n s  run-  
n ing  through t h e  containment  s t r u c t u r e  w i l l  c l o s e  a u t o m a t i c a l l y  t o  
prevent  leakage  of r a d i o a c t i v i t y  through t h e s e  l i n e s .  Valves c l o s e  
a u t o m a t i c a l l y  on SIS s i g n a l .  

Containment A i r  F i l t r a t i o n :  C o n s i s t s  of 2 100% c a p a c i t y  systems each 
w i t h  a 2000 cfm €an  and a f i l t e r  bank w i t h  p r e f i l t e r ,  carbon a b s o r b e r ,  
and HEPA f i l t e r .  Containment a i r  i s  r e c i r c u l a t e d  through the f i l t e r s  
t o  remove r a d i o a c t i v i t v .  

Penet ra t ion=:  
Sketches show p e n e t r a t i o n  areas. 

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

Accumulator Tanks: There are 4 accumulator  t a n k s  each holding 6400 g a l  
of bora ted  water under n i t r o g e n  p r e s s u r e  of 660 p s i g .  Each accumulato 
i s  connected t o  one c o l d  l e g  of t h e  r e a c t o r  v e s s e l  and as such automat 
i c a l l y  dumprtheir  c o n t e n t s  i n t o  t h e  r e a c t o r  t o  f l o o d  t h e  c o r e  when 
system p r e s s u r e  drops  below 660 p s i g .  

High-head S a f e t y  I n j e c t i o n :  There are 3 charg ing  pumps and 2 s a f e t y  
i n j e c t i o n  pumps that o p e r a t e  t o  supply  bora ted  water t o  t h e  r e a c t o r  
v e s s e l  when the i n j e c t i o n  s i g n a l  i s  r e c e i v e d .  
r a t e d  425 gprn a t  1500 p s i g  and s a f e t y  i n j e c t i o n  pumps 150 gpm a t  
2800 p s i g .  
The charg ing  pumps i n j e c t  through t h e  boron i n j e c t i o n  tank  t o  f o r c e  
12% concent ra ted  b o r i c  a c i d  s o l u t i o n  from t h e  tank  i n t o  t h e  r e a c t o r  
core .  

Charging pumps are 

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 .  

- 
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 serve as low-head pumps f o r  c o r e  f l o o d i n g .  
3000 gpm a t  600 p s i g .  
of 55F, s u c t i o n  t a k e 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 .  

Pumps are r a t e d  
After  LOCA, t h e  water pumped w i l l  b e  a maximum 
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E. OTHER SAFETY-RELATED FEATURES R ~ ~ ~ ~ ~ ~ :  M i l l s t o n e  83  
Reactor  Vessel F a i l u r e :  

I Found no r e f e r e n c e .  

Containment F l o o d a b i l i t y  : 
Found no r e f e r e n c e .  

Reactor-Coolant Leak-Detection System: 
g a s  and p a r t i c u l a t e  r a d i a t i o n  moni tors  (0 .1  gpm i n  1 . 5  min) ,  conta in-  
ment a i r  r e c i r c u l a t i o n  f a n  c o o l e r s  ( 3  gpm i n  40 min) ,  d r a i n  sump, 
r e a c t o r  coolan t  makeup ra te ,  humidity measurements, and temperature  
measurements. 

Leakage can be determined by 

Fai led-Fuel-Detect ion System: 
No r e f e r e n c e  found t o  such a system. 

Emergency Power: Two d iese l -genera tor  sets w i l l  supply emergency 
power as  needed. Each se t  w i l l  b e  independent of t h e  o t h e r ,  s e p a r a t e 1  
housed, and w i t h  s e p a r a t e  a u x i l i a r i e s .  U n i t s  are  r a t e d ,  4,300 kW 
cont inuous.  Fue l  w i l l  b e  a v a i l a b l e  t o  run  a u n i t  a t  f u l l  load f o r  7 
days.  
s t a r t  r e c e i v i n g  load a f t e r  1 0  seconds. 

U n i t s  are s t a r t e d  w i t h  compressed a i r  and should be ready  t o  

Cont ro l  of Axia l  Xenon O s c i l l a t i o n s  By _Burnable Shims, Part-Length 
Control  Rods, In-Core Ins t rumenta t ion :  
p r e s s  xenon induced o s c i l l a t i o n s  and in-core ins t rumenta t ion  w i l l  b e  
used f o r  f l u x  monitor ing and/or  t h e  checking of out-of-core instrument  

Boron D i l u t i o n  Cont ro l :  
about  1 h r  t o  c o r r e c t  boron d i l u t i o n .  During o p e r a t i o n ,  alarms w i l l  
a lert  t h e  o p e r a t o r  t o  d i l u t i o n  c o n d i t i o n - p r o v i d i n g  him about  15 minute 
i n  which he has  ample t i m e  t o  c o r r e c t  t h e  s i t u a t i o n .  

part length rods he lp  to sup- 

During r e f u e l i n g  and s t a r t u p  o p e r a t o r  has  

Long-Term Cooling: Long-term cool ing  (PSAR p , 1.2-6) accomplished by 
containment r e c i r c u l a t i o n  pumps - 3750 gpm each,  and by Res idua l  H e a t  
Removal System (RESAR p.  5.5-30) where 2 pumps each have 3000 gpm cap- 
a c i t y .  Sump w a t e r  i s  cooled i n  h e a t  exchangers. 

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

Recombiner : A c a t a l y t i c  recombiner w i l l  b e  opera ted  a f t e r  
LOCA t o  hold hydrogen below 4% of volume. 

. 
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Reactor :  M i l l s t o n e  #3 F. GENERAL 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: A tower 1401 h i g h  
has been used s i n c e  1965 t o  make m e t e o r o l o g i c a l  measurements. A tower 
450' h i g h  i s  planned.  S t rong  motion a c c e l e r o m e t e r s  w i l l  b e  i n s t a l l e d  
i n  3 l o c a t i o n s  t o  measure and r e c o r d  se i smic  d i s t u r b a n c e s .  

eration Mode: P l a n t  Op Designed f o r  au tomat ic  load  programming from a 
c e n t r a l  d i s p a t c h  system from 50% t o  100% of f u l l  power. 

Site Description: Located a long  the s o u t h e r n  c o a s t  of Connect icut  
on a p e n i n s u l a  where t h e  N i a n t i c  River f lows  i n t o  N i a n t i c  Bay. Long 
I s l a n d  Sound i s  j u s t  s o u t h  of the si te.  
f l a t  l a n d ,  a n  ocean s h o r e  climate,  and a q u a r r y  on t h e  s i t e  i n t o  which 
heated water from t h e  condensers  are piped.  
350' x 1200' .  

The s i t e  i s  c h a r a c t e r i z e d  by 

The quar ry  is about  

- Turbine O r i e n t a t i o n :  S u f f i c i e n t  in format ion  i s  not  g iven  i n  PSAR. 

-: - Organized t o  cope w i t h  emergencies ,  to  c l a s s i f y  sevei 
i t y ,  t o  d e f i n e  and a s s i g n  r e s p o n s i b i l i t i e s ,  and t o  c l e a r l y  o u t l i n e  COUI 
of a c t i o n  r e q u i r e d  t o  safeguard  t h e  p u b l i c  and s t a t i o n  personnel .  De- 
t a i l e d  procedures  w i l l  be developed f o r  t h e  s i t e .  Procedures  w i l l  con. 
s i d e r  r a d i a t i o n  hazards ,  weather  c o n d i t i o n s ,  and a v a i l a b i l i t y  of per-  
sonnel .  W r i t t e n  agreements  have been reached w i t h  l o c a l ,  s t a t e ,  and 
f e d e r a l  a g e n c i e s ,  and p r i v a t e  medica l  suppor t  f a c i l i t i e s  f o r  suppor t  
i n  event  of a n  emergency. 

c w i l l  f u r  n i s h  t u r b i n e .  

These agreements  e n s u r e  proper  c o o r d i n a t i o n  
pf act iv-  f o r  a n  p n ~ ~ p n c v .  
Environmental Honi tor ing  P l a n s :  

'1r.e i nv i ro i . i , i en t a l  .j.epcrt is n o t  , i va i l a l , l e  a t  t h i s  t i i r e  so 
i n f o r n a t i o n  on tliis s u l j j e c t  das noL i n  t.ie l2/11<.  A l s ~ ,  
tricre was n o  i n f  orr ia t ior i  oii co:itien:;er j l o w  a i c !  iruter tar . : ) -  
e r a t u r e s  f c r  p r e s e n t t i t i o r .  a t  b 0 t t o 3  of ;-'age b. 

Radwaste  Treatment:  L iquid  wastes w i l l  b e  evaporated t o  o b t a i n  d ispos .  
a b l e  o r  r e u s a b l e  pr imary grade  water and concent ra ted  r e s i d u e s .  Evapoi 
a t o r  r e s i d u e s  and s o l i d  wastes w i l l  b e  drummed and shipped o f f 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 (hydrogen streams and a i r  streams w: 
r a d i o a c t i v i t y )  w i l l  b e  t r e a t e d  b e f o r e  release t o  t h e  environment. By c( 
t inuous  d e g a s i f i c a t i o n  and p u r i f i c a t i o n  of c o o l a n t  letdown, t h e  conse- 
quences of c o o l a n t  l e a k a g e  w i l l  be  minimized. Hydrogen waste g a s  stre; 
produced w i l l  be  passed through c h a r c o a l  decay beds. Decayed g a s  w i l l  
r ecyc led  back t o  t h e  RCS. Aerated waste g a s  streams w i l l  be  passed 
through carbon a d s o r b e r s  f o r  i o d i n e  removal and,  when needed, through 
c h a r c o a l  decay beds t o  provide  holdup time f o r  decay of noble  gases .  
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EJater Body Temperatures: Winter minimum O F  Summer maximum -"F 

i i v e r  Flow NA ( c f s )  minimum; NA ( c f s )  average 

Serv ice  Water Quant i ty  68,000 gpmlreactor  

Flow Thru Condenser 900,000 (gpm)/reactor  Temp. R i s e  18  O F  

Heat D i s s i p a t e d  t o  Environment ( B t u / h r ) / r e a c t o r  

Heat Removal Capaci ty  of Condenser ( B t u / h r ) / r e a c t o r  

Discharge Structure:  
d i s c h a r g e s  through a c a n a l  t o  t h e  bay. 

Cooling water i s  discharged t o  a quar ry  which 

;. SITE DATA 

learby Body of Water: 

i a n t i c  Bay of f  Long I s l a n d  Sound 

Reactor :  M i l l s t o n e  #3 
Normal Level 0 (MSL 

Max Prob Flood Level  22' (MSL 

; i z e  of S i t e  500 Acres S i t e  Grade E l e v a t i o n  24' (MSL 

:opography of S i t e :  flat 

)f Surrounding Area (5 m i  r a d ) :  

: o t a l  Permanent Popula t ion :  I n  2 m i  r a d i u s  4776 ; 10 n i  98,784 

)ate of Data: 1970 I n  5 m i  r a d i u s  46.550 ; 50 m i  2.481.518 

iearest C i t y  of 50,000 Popula t ion :  New Haven, Connect icut  

Pist. from s i t e  35 !4iles, D i r e c t i o n  W , Popula t ion  137.707 

.and Use i n  5 Nile Radius: 

ideveloped, r e s i d e n t i a l ,  and r e c r e a t i o n a l  

le teorology:  P r e v a i l i n g  wind d i r e c t i o n  E-NE Avg. speed 5mph 

flat to rolling 

5 m i .  NW and New London (31,630 pop) i s  3.2 m i  ENE. There i s  a 
? s i d e n t i a l  area 1 / 2  m i  NE of t h e  s i t e .  The Penn C e n t r d  RR runs E-W 
:ross tne northern-boundary. kiarkness Memorial Park  i s  3 m i  E. The 
mnecticut Yankee Power r e a c t o r  i s  20 m i  W. 

___. 

1 .  CIRCULATING WATER SYSTEM 

Cype O f  Once through. 

dater Taken From: 
N i a n t i c  Bay 

Intake Structure: Reinforced c o n c r e t e  s t r u c t u r e  w i t h  s i x  bays,  each 
wing t r a s h  r a c k s ,  t r a v e l i n g  s c r e e n ,  and c i r c u l a t i n g  pump. 

None Cooling Tower(s): Descr ip t ion  & Number - 
Blowdown - gpmlreactor  Evaporat ive l o s s  gpmlreactor  
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driifi FtiCill I h i  & nLSn:: Page 1 (PWR) 

VOGTLE, 50-424 THRU -427 

P r o j e c t  Name: V o g t l e  Nuc lea r  P l a n t .  U n i t s  1, 2 ,  3, and 4 

L o c a t i o n :  Burke Co., Georg ia  

Owner : Georg ia  Power Company 

A .  THERMAL-HYDRAULIC 

Thermal O u t p u t ,  1 
MWt I 3411 
E l e c t r i c a l  O u t p u t ,  I 

I MWP I 1172 

A-E: B e c h t e l  
Vessel Vendor: n o t  s p e c i f i e d  
NSS Vendor: West inghouse 
Containment 

C o n s t r u c t o r :  Georg ia  Power 

B. NUCLEAR 

H , O / U ,  1 

T o t a l  HFat O u t p u t ,  
S a f e t y  Des ign ,  M W t  3565 
T o t a l  Heat O u t p u t ,  
B t u f h r  1 1 , 6 4 1 ~ 1 0 ~  
Sys tem P r e s s u r e ,  
p s i a  2235 
DNBR, 
Nominal 2.03 I 
T o t a l  F l o w r a t e .  I 

Mw e 1172 
T o t a l  Heat O u t p u t ,  
S a f e t y  Des ign ,  M W t  3565 
T o t a l  Heat O u t p u t ,  
B t u f h r  1 1 , 6 4 1 ~ 1 0 ~  
Sys tem P r e s s u r e ,  
p s i a  2235 
DNBR, 
Nominal 2.03 
T o t a l  F l o w r a t e ,  
l b / h r  1 4 2 . 1 ~ 1 0 ~  
Eff F l o w r a t e  f o r  
Heat  T r a n s ,  l b / h r  135.8x106 
Eff Flow Area f o r  
Heat T r a n s ,  :I2 1 
Avg Vel Along 
F u e l  Rods,  f t f s e c  16*9 
Avg Mass V e l o c i t y ,  
lbfhr-1.1 "- 2 . 6 5 ~ 1 0 ~  
Nominal Core 
I n l e t  Temp, 

Avg Filii1 Temp 

52,200 

B t u f h r  f t '  217,200 

B t u f h r  f t 2  ' 1 521,300 
Ave Thermal 

Loops 

Cold I ,4.0 
h e  1s t -Cyc le  I I 
Burnup, MWD/MTU 14 ,000  
F i r s t  Core Avg 
Burnu MWD MTU 33,000 
Maximum Burnup, 

50,000 
Reei  on-1 v 

Enr ichmen t ,  % 2.25 
Region-2 
Enr i chmen t ,  % 2.80 

iz:iz;int, % 1 3 .30  I 
k e f f ,  Co ld ,  N O  

k , f f ,  Hot, F u l l  
Power Clean <1.60 

Power X e  and Sm a . 2 5  
T o t a l  Rod 

iz:iz;int, % 1 3 .30  I 
k e f f ,  Co ld ,  N O  

k , f f ,  Hot, F u l l  
Power Clean <1.60 

Power X e  and Sm a . 2 5  
T o t a l  Rod 
Worth,  % I 4.15 
Shutdown Boron. No I I 
Rods-Clean-Cold. mrn '1500 
Shutdown Boron, No 
R o d s - C l ~ - H o t .  g ~ m  <1500 
Boron Worth,  Ho t ,  
% Ak/k/ppm 
Boron Worth,  Co ld ,  
X dk/k/ppm 
F u l l  Power Moderator  _ _  
Temv Coef f .  Ak/k/OF 

-- 
-- 

(+3 x 10-6 R o d e r a t o r  P r e s s u r e  
Coef f .  A k f k l v s i  - 
Moderator  Void C o e f f .  -Ea; 

Ak/k/% Void ( p .  4 . 3  - 133 RESAR) 
Doppler  C o e f f i c i e n t ,  t 
Akjkf OF -- 
Shutdown Margin,  Hot I - 
1 rod s t u c k ,  %Ak/k 1 
Burnable  P o i s o n s ,  B o r o s i l i c a t e  glar is  
IType and Form 
Number of C o n t r o l  
Rods 1 nho 
Number o f  P a r t -  
Length Rods (PLR) 1 6 0  
Compiled by:  
Nuc lea r  S a f e t y  I n f o r m a t i o n  C e n t e r  

Crvs- i n  tuhu;.ar form 

Fred  Heddleson March 1973 



Exclusion D i s t a n c e ,  
Miles 0.68 r a d i u s  
Low Popula t ion  Zone 

A t  0 - 50 f t  e l e v  105 

50 - 150 f t  130 

2 r a d i u s  

Columbia, S.C. 75 m i .  100,000 
Design Bas is  Earthquake 150 - 400 f t  

Design Winds i n  mph: 

160 
A c c e l e r a t i o n ,  g 0.20 
Opera t ing  Basis Earthquake 
A c c e l e r a t i o n ,  g 0.12 
Earthquake V e r t i c a l  Shock, 

Tornado 300 mph 

AP = -- p s i / - -  s e c  
% of H o r i z o n t a l  67 1 
Is I n t e n t  of 70 Design 

D 1 .  CONTAINMENT 

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

Design P r e s s u r e ,  
Ul& 
C a l c u l a t e d  Max I n t e r -  55 
n a l  P r e s s u r e ,  psig F i g .  6.2-6 

47 

- 
Design  Basis : 

Designed t o  w i t h s t a n d  t h e  i n t e r n a l  p r e s s u r e  and c o i n c i d e n t  tempera ture  
r e s u l t i n g  from LOCA w i t h  release of r a d i o a c t i v i t y  l i m i t e d  t o  AEC regu- 
l a t i o n 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. 
Pos t -Cons t ruc t ion  T e s t i n g :  
Tes ted  f o r  s t r e n g t h  a t  1.15 d e s i g n  p r e s s u r e .  Leakage ra te  tests w i l l  
be  r u n  a t  100% and 50% of des ign  p r e s s u r e  and he ld  f o r  24 h r s .  Per iod  
l e a k  r a t e  tests w i l l  be  r u n  a t  50% of d e s i g n  p r e s s u r e .  

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

Electr ical  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 .  
P i p i n g  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 s .  

Weld Channels: 
Vacuum box f o r  soap bubble  t e s t i n g  w i l l  be  used f o r  checking welds .  

_____ 
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Page 3 ,  PWR 

Reactor :  VOGTLE 

There are 2 spray  t r a i n s  each w i t h  100% c a p a c i t y  f o r  c o o l i n g  a f t e r  
LOCA. Spray n o z z l e s  are l o c a t e d  h igh  above t h e  o p e r a t i n g  deck. One 
pump i n  each s p r a y  t r a i n  h a s  2600 gpm c a p a c i t y  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.  I n  r e c i r c u l a t i o n  phase,  water i s  
drawn from t h e  containment sump and cooled i n  h e a t  exchangers .  - 

Containment Cooling: 

During normal o p e r a t i o n ,  fan-cooler  u n i t s  (4)  remove s u f f i c i e n t  h e a t  
t o  hold containment  tempera ture  a t  120°F o r  lower.  Containment s p r a y  
and fan-coolers  can  remove energy t o  m a i n t a i n  p r e s s u r e  and temperaturi 
below d e s i g n  l i m i t s  a f t e r  LOCA. Each u n i t  h a s  0 .45 F l o 6  Btu /hr  

normal o p e r a t i o n ,  o r  9 .4  x l o 6  Btu /hr  f o r  emergencies. 

Minimizes leakage  of r a d i o a c t i v e  materials through p i p e s  p e n e t r a t i n g  
t h e  r e a c t o r  b u i l d i n g  w a l l s ,  i n  c a s e  of LOCA. Double b a r r i e r  pro tec-  
t i o n  i s  provided on l i n e s  t h a t  are p a r t  of t h e  r e a c t o r  c o o l a n t  pres-  

t o  t h e  containment atmosphere. 

Leakage from containment  c o l l e c t s  i n  t h e  e n c l o s u r e  b u i l d i n g  and i s  
passed through a f i l t e r i n g  system which i n c l u d e s  c h a r c o a l  f i l t e r s .  
System o p e r a t e s  cont inuous ly .  t-- Penet ra t ion=:  
There a r e  p i p i n g  and e l e c t r i c a l  p e n e t r a t i o n  rooms w i t h  f i l t e r i n g  

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

Accumul.ator Tanks : 
Four t a n k s  are  provided ,  each hold ing  about  6400 g a l l o n s  of bora ted  
water under n i t r o g e n  g a s  p r e s s u r e  of 660 p s i g .  
when r e a c t o r  c o o l a n t  system p r e s s u r e  drops  t o  about  600-650 p s i g  and 
each accumulator  w i l l  d i s c h a r g e  i n t o  a loop,  f l o o d i n g  t h e  r e a c t o r  

Check v a l u e s  w i l l  oper 

There are 2 s a f e t y  i n j e c t i o n  pumps and 2 c e n t r i f u g a l  charging pumps 
t h a t  pump i n t o  t h e  loops  a f t e r  small breaks  (6  i n .  diam o r  l e s s ) .  
S a f e t y  i n j e c t i o n  pumps are r a t e d  425 gpm a t  1500 p s i g ,  and t h e  cen- 
t r i f u g a l  charg ing  pumps a r e  r a t e d  150 gpm a t  2800. Both 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  (bora ted  water )  and puml 
i t  i n t o  t h e  co ld  l e g s .  The charg ing  pumps sweep t h e  concent ra ted  
b o r i c  a c i d  from t h e  boron i n j e c t i o n  tank .  

- 
Low-head SaEety 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 f l o o d  t h e  c o r e  through co ld  leg 
when t h e  p r e s s u r e  i n  t h e  system drops  t o  where t h e  pumps w i l l  o p e r a t e ,  
S u c t i o n  i s  taken  from t h e  Refue l ing  Water S torage  Tank u n t i l  t h a t  
supply  i s  exhausted.  
Capac i ty  of t h e s e  pumps could n o t  b e  found. 

Water i s  t h e n  r e c i r c u l a t e d  from t h e  sump. 
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Paee 4 .  PWR 

E. OTHER SAFETY-RELATED FEATURES 
Reactor :  VOGTLE 

Reactor  Vessel F a i l u r e :  

N o  r e f e r e n c e  found. 
Containment- F l o o d a b i l i t y :  

No r e f e r e n c e  found. 
Reactor-Coolant Leak-Detection Sys tem:Var ia t ions  i n  p a r t i c u l a t e  a c t i v -  
i t y ,  gaseous a c t i v i t y  and s p e c i f i c  humidity of containment atmosphere 
above a p r e s e t  l e v e l  g i v e  i n d i c a t i o n  of leakage  i n  t h e  c o n t r o l  room. 
P a r t i c u l a t e  and gaseous a c t i v i t y  are monitored by containment a i r  par- 
t i c u l a t e  and rad iogas  monitors .  S p e c i f i c  humidity i s  monitored by con- 
d e n s a t e  measuring system and dew p o i n t  temperature  system. Maximum 
p e r m i s s i b l e  leakage  from u n i d e n t i f i a b l e  sources  w i l l  be  1 gpm. 

Fai led-Fuel-Detect ion System: 

An ins t rument  system has  been developed and marketed by Westinghouse. 
I n s e r v i c e  c o r r e l a t i o n  between instrument  readings  and a c t u a l  f u e l  con- 
d i t i o n s  are being s t u d i e d .  Up t o  3 y e a r s  of o p e r a t i o n a l  exper ience  
may be r e q u i r e d  b e f o r e  t h i s  program can be te rmina ted ,  

~ ~ ~~~~ 

Emergency Power: 
Four d i e s e l - g e n e r a t o r  sets each r a t e d  a t  6000 kw f o r  cont inuous opera- 
t i o n  are ar ranged  2 u n i t s  f o r  each r e a c t o r .  One u n i t  can supply power 
r e q u i r e d  t o  shutdown one r e a c t o r  u n i t .  Diese l -genera tors  are indepen- 
d e n t l y  housed and have independent systems f o r  s t a r t i n g ,  e tc .  Each 
d i e s e l  has  a day tank  w i t h  3 h r .  of f u e l  supply and an  underground 
s t o r a g e  tank  w i t h  f u e l  c a p a c i t y  f o r  7 days of cont inuous d i e s e l  opera-  
t ion.  

Control  of Axia l  Xenon O s c i l l a t i o n s  By _Burnable Shims, Part-Length 
Control  Rods, In-Core Ins t rumenta t ion :  In-core instrumentation gives 
informat ion  on r a d i a l ,  a x i a l ,  and az imutha l  c o r e  c h a r a c t e r i s t i c s  g iv ing  
f i s s i o n  power d i s t r i b u t i o n .  Burnable poison provide  p a r t i a l  c o n t r o l  of 
p x r e s s  r e a r t i w i t "  s w p  ~ . r r i n n  f l r s t  f u e l  d e .  
Boron D i l u t i o n  cont&: 
I n  e i t h e r  au tomat ic  c o n t r o l ,  o r  i n  manual c o n t r o l ,  boron d i l u a t i o n  can- 
not  proceed so r a p i d l y  t h a t  o p e r a t o r s  d o ' n o t  have s u f f i c i e n t  t i m e  f o r  
c o r r e c t i o n .  There i s  a leeway of a t  least  15  minutes  f o r  c o r r e c t i o n .  
I f  no a c t i o n  i s  taken,  power and temperature  r i s e  w i l l  cause  t h e  reac- 
t o r  t o  reach  overtemperature  a t  t r i p  s e t p o i n t .  

Long-Term Cooling: 
Res idua l  h e a t  removal system can c i r c u l a t e  water through r e a c t o r  and 
c o o l  i t  i n  RHRS h e a t  exchangers. A l so ,  water i s  a v a i l a b l e  from t h e  
cool ing  tower sumps o r  from back-up w e l l s .  River  w a t e r  i s  a v a i l a b l e  
as  backup supply f o r  o t h e r  cool ing  systems. 

Organic-Iodide F i l t e r :  

Hydrogen Recombiner : 
E l e c t r i c a l  hydrogen recombiners provided t o  reduce hydrogen i n  post-  

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

* 
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Page 5 ,  PWR 

Reactor :  F. GENERAL 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: 
Data a v a i l a b l e  from Augusta a i r p o r t  and from USAEC Savannah River  
p l a n t .  
high tower. 1 4 0  rererer ice  I oilrid t o  seisiwgrapiis. 

P l a n t  Operat ion Mode: 
Designed f o r  load  fo l lowing  i f  r e q u i r e d .  

S i t e  D e s c r i p t i o n :  
S i t e  i s  on a b l u f f  overlooking t h e  f l o o d  p l a i n  of t h e  Savannah River  
a t  about  r i v e r  m i l e  151. There i s  an e x i s t i n g  Combustion Turbine P lan  
The foundat ion  geology i s  good a s  i s  se i smic  h i s t o r y .  T r a n s p o r t a t i o n  
i s  adequate  w i t h  access t o  both  r a i l  l i n e s  and r i v e r  t r a f f i c .  The 
r i v e r  f low w i l l  suppor t  a c losed  c y c l e  cool ing  system. 

I n  A p r i l  1972 ins t ruments  w e r e  i n s t a l l e d  a t  t h e  s i t e  on a 150' 

- 

and South Caro l ina  S t a t e  Highway P a t r o l s ,  and Savannah River  AEC. 

Environmental Monitor ing P l a n s :  
An environmental  r a d i a t i o n  monitor ing program w i l l  be  i n i t i a t e d  a few 
months b e f o r e  s t a r t u p  of Unit  1. 
water, and s e l e c t e d  b i o t a  w i l l  be  made. Background measurements a t  
l o c a t i o n s  least  a f f e c t e d  by t h e  p l a n t  w i l l  be  made concurren t ly  w i t h  
measurements a t  l o c a t i o n s  t h a t  are  more l i k e l y  t o  be a f f e c t e d  by 
releases from t h e  p l a n t .  

Measurements of a c t i v i t y  i n  a i r ,  

. Radwaste Treatment: 
Liquid was tes  w i l l  be  c o l l e c t e d ,  processed,  and recyc led  s o  very  l i t t l e  
waste i s  r e l e a s e d  t o  t h e  environment. 
w i l l  be  5 c u r i e s f y r f u n i t .  
be  from equipment leakage  dur ing  normal o p e r a t i o n .  Gaseous wastes w i l l  
b e  c o l l e c t e d ,  as  much as p o s s i b l e ,  and s t o r e d  f o r  t h e  l i f e  of t h e  p lan t  
A f t e r  c o l l e c t i o n ,  g a s e s  w i l l  be  compressed and run  through c a t a l y t i c  
hydrogen recombiners. Sol id  wastes w i l l  be  e i t h e r  from f i l t e r i n g  and 
deminera l izer  o p e r a t i o n ,  o r  from low-radiat ion l e v e l  paper ,  c l o t h i n g ,  
r a g s ,  towels ,  e tc .  S o l i d s  w i l l  be packed i n t o  55 g a l .  drums and shippe 
o f f s i t e  f o r  d i s p o s a l .  

Waste d ischarged  t o  t h e  r i v e r  
The only release of r a d i o a c t i v e  gases  w i l l  

P l e n t  Vent: 
Vent i s  a t t a c h e d  t o  o u t s i d e  of containment s t r u c t u r e  and p r o j e c t s  10' 
above n f  dnme 
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1 
Topography of S i t e :  Rolling 

Of Surrounding Area (5 m i  r a d ) :  

T o t a l  Permanent Popula t ion :  I n  2 m i  r a d i u s  2 ; 10 m i  4365 
R o l l i n g ,  r i v e r  f lood  p l a i n  

Date of Data: 1977 I n  5 m i  r a d i u s  354 ; 50 m i  572,780 

Nearest C i t y  of 50,000 Populat ion:  

D i s t .  from s i t e  26 Miles, D i r e c t i o n  NNW , Popula t ion  59,864 

Land Use i n  5 Mile Radius: 

A ~ ~ ~ ~ ~ ~ ,  ceorgia 

50% USAEC l a n d s ,  of t h e  remaining land ,  30% i s  farmed t h e  rest be ing  
~ wooded. 

Meteorology: P r e v a i l i n c  wind d i r e c t i o n  NW Avg. speed 6.5 mph 

Page 6 ,  PWR 

G .  SITE DATA 

Nearby Body of Water: 
Reactor: VOGTLE 

Normal Level 80' (MSL: 
Savannah River Max Prob Flood Level 168.2 (MSL: 

S i z e  of S i t e  3177 Acres S i t e  Grade Eleva t ion  220' (MSL: 

Type O f  sys-!.!Z!!: 

Water Taken From: Savannah River 

Intake 
f u r n i s h  makeup water f o r  t h e  cool ing  system. There i s  a t r a s h  r a c k  
w i t h  a mechanical r a k e  and a l s o  v e r t i c a l  t r a v e l i n g  s c r e e n s .  

Water Body Temperatures: Winter minimum 39 "F Summer maximum _8h' 

River  F l o w  5800 ( c f s )  minimum; 10150 ( c f s )  averag 

Serv ice  Water Quant i ty  56,500 gpmlreactor  

Flow Thru Condenser 460,800 (gpm)/reactor  Temp. R i s e  _ _  
Heat D i s s i p a t e d  t o  Environment 7942 x l o 6  ( B t u / h r ) / r e a c t o r  

Heat Removal Capaci ty  of Condenser 7942 x l o 6  ( B t u / h r ) / r e a c t o r  

Discharge Structure: There i s  a 200-ft long o u t f a l l  c a n a l  w i t h  an  

Closed c y c l e ,  n a t u r a l  d r a f t  cool ing  towers. 

W i l l  be b u i l t  on t h e  bank of t h e  Savannah River  t o  

Veloc i ty .  
through t r a v e l i n g  s c r e e n s  - 0.9 fDS -. 

energy d i s s i p a t o r  s o  t h a t  t h e  v e l o c i t y  of t h e  water e n t e r i n g  t h e  r i v e r  
t h e  v e l o c i t y  of t h e  r i v e r .  
P 1s -e 

FLOW ra te  - 160,000 

c r i p t i o n  & Number - n a t u r a l  d r a f t  - 4 t o t a l  

1 Blowdown -1.4000 gpmlreactor  Evaporat ive loss- gpmlreactor 

. 
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Data from PSAR Page 1 (PWR) 

SUFiRY, 50-434, 50-435 

P r o j e c t  Namc,: S u r r y  Power S t a t i o n  U n i t s  3 & 4 

L o c a t i o n : S u r r y  Co., V i r g i n i a  Vessel Vendor:  

Owner: V i r g i n i a  E l e c t r i c  Containment  

A-E: S t o n e  & Webster 

NSS Vendor:  B & W 

& Power Company C o n s t r u c t o r :  S t o n e  & Webster  

A .  THERMAL-HYDRAULIC B .  NUCLEAR 
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Page 2 ,  PWR 

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

E x c l u s i o n  D i s t a n c e  , I 
R e a c t o r :  Surry 3 & 4 

D i s t a n c e ,  Miles 3 
M e t r o p o l i s  D i s t a n c e  P o p u l a t i o n  
Tewport News, 5 m i .  t o  292,159 

Miles 0 . 3 1  I Design Winds i n  mph: 
Low P o p u l a t i o n  Zone I 

A t  0 - 50 f t  e l e v  105 

50 - 150 f t  130  
Iamuton. Va. c i t v  limits 
Design Basis Ear thquake  
A c c e l e r a t i o n ,  g 0 .15 
O p e r a t i n g  Basis Ea r thquake  
A c c e l e r a t i o n ,  g --- 
E a r t h q u a k e  Vert ical  Shock,  
% of H o r i z o n t a l  66 

150  - 400 f t  13 3 

Tornado 

AP = 3 p s i 1  3 sec 

300 mph + 60 t r a n s .  

- 
D e s i g n  Basis: Designed t o  withstand DBA, Safe Shutdown and 112 Safe 
jhutdown Earthquake, severe weather phenomena, and t o  meet b io log ica l  
;h ie ld ing  requirements.  
1 subatmospheric) . 

Operating pressure w i l l  be 9 .5  t o  1 1 . 5  p s i a  

D 1 .  CONTAINMENT 

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

_ _ _ ~  Vacuum R e l i e f  C a p a b i l i t y :  
5 p s i  below atmospheric, no vacuum r e l i e f  valves a re  requi red .  

P o s t - C o n s t r u c t i o n  T e s t i n g :  
A leakage monitoring system w i l l  monitor f o r  leakage r a t e s  l e s s  than 
0.10% of volume i n  24 hours. 
p ressure .  

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

Since opera t ing  pressure  w i l l  be about 3 t o  

Leakage r a t e  t e s t s  w i l l  be run pe r iod ica l ly  

W i l l  be pressure t e s t e d  a t  115% of design 

Only e l e c t r i c a l  pene t ra t ions  have provision f o r  leak  

Design P r e s s u r e ,  

C a l c u l a t e d  Max I n t e r -  
n a l  P r e s s u r e ,  psig 39.8 

DSlE 45 

Channe!?: A l l  l i n e r  p l a t e  seams w i l l  b e  covered with small 
s t e e l  channels and zoned f o r  separa te  t e s t i n g  a reas .  

. 
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Page 3 ,  PWR 

Reac tor :  SurrY 3 & 4 D 2 .  CONTAINMENT SAFETY FEATURES 

Zontainment Spray S y s t e m :  Two spray systems a re  ava i l ab le  -Quench 
Spray with NaOH add i t ive  and Reci rcu la t ion  Spray. Quench Spray con- 
s i s t s  of two 100% capac i ty  systems, each wi th  2 pumps, tak ing  suc t ion  
from the  550,000-gal r e fue l ing  water s torage  tank .  The r ec i r cu la t ion  
spray pumps from the  containment sump. The systems can reduce contain- 
ment pressure  a f t e r  LOCA t o  subatmospheric i n  45 minutes. 

Zontainment Cooling: 
m l y  f o r  normal cooling - not s ized  fo r  LOCA requirements. 
cons i s t s  of 3 banks of cooling c o i l s  each with a fan  t h a t  discharges 
cooled a i r  i n t o  a common v e n t i l a t i o n  duct.  

Containment a i r  r e c i r c u l a t i o n  system i s  used 
System 

Zontainment I s o l a t i o n  System: Provides 2 b a r r i e r s  between outside 
ztmosphere and (1) containment atmosphere and ( 2 )  r eac to r  coolant 
system. 
Zated i n  t h e  con t ro l  room. 

A l l  valves operate au tomat ica l ly ,  and pos i t i ons  a r e  ind i -  
Leak t i gh tness  of valves can be monitored. 

:Ontainment Air F i l t r a t i o n :  Consists of 2 separa te  banks of f i l t e r s  
with f an .  A f i l t e r  bank w i l l  have a p r e f i l t e r ,  charcoal f i l t e r ,  and 
HEPA f i l t e r .  Designed t o  r e c i r c u l a t e  containment air  and remove 
r a d i o a c w - .  i f  r e o u e d .  . .  

Found no re ference  on sketches i n  PSAR. 

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

4ccumulator Tanks: 
of borated water discharge t h e i r  contents i n t o  t h e  r eac to r  when the  
system pressure  drops t o  600 ps ig .  
and operate automatically through check va lves .  Tanks a r e  connected 
t o  t h e  r eac to r  core f looding  nozzle. 

ligh-head S a f e t y  I n j e c t i o n :  Consists of 3 makeup pumps fo r  normal 
opera t ion ;  which opera te  during emergency, s t a r t i n g  on low reac tor  
coolant pressure  (1600 p s i g )  or high containment pressure .  Pumps 
a re  r a t ed  250 gpm a t  2500 ps ig .  They take  suc t ion  from t h e  re fue l ing  
water s torage  tank .  A l l  switching, valve s e t t i n g s  a re  automatic but 
can be cont ro l led  manually from the  con t ro l  room. 

TWO core flooding tanks each containing 7800 g a l  

Tanks a r e  under nitrogen pressure  

- 
Low-head Inject ion:  Two decay hea t  removal pumps each r a t ed  3001 
gpm a t  400 ps ig  de l ive r  borated water from the  r e fue l ing  water s torage  
tank i n t o  t h e  core flooding nozzle.  
i s  reached, 2 of t he  r e c i r c u l a t i o n  spray pumps s t a r t  and begin t o  
c i r c u l a t e  water from t h e  containment sump through t h e  r ec i r cu la t ion  
spray coo le r s .  

When low water l e v e l  i n  t h e  RWST 
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Page 4 ,  PWR 

E .  OTHER SAFETY-RELATED FEATURES 
R e a c t o r :  sllrrv 3 R. 4 

R e a c t o r  Vessel F a i l u r e :  Found no r e f e r e n c e .  

Containment-  F l o o d a b i l i t y :  Found no r e f e r e n c e .  

Reac to r -Coo lan t  Leak-De tec t ion  System: S e v e r a l  systems as f o l l o w s :  
( a )  Containment r a d i o a c t i v i t y  moni tor ing;  ( b )  Makeup water f o r  pres -  
s u r i z e r ;  ( c )  Containment sump l e v e l ;  ( d )  R e c i r c u l a t i o n  f a n  c o o l e r  
h e a t  l o a d ,  and ( e )  Containment p r e s s u r e ,  t empera ture ,  and humidi ty .  
Normally expected leakage  from a l l  s o u r c e s  i s  expected t o  be  0 .11 gpm. 
A leakage  of  5 gpm would be  d e t e c t e d  i n  about  15 minutes by changes 
i n  p r e s s u r e ,  t empera ture ,  and humidi ty .  

Emergency Power: Three d i e s e l - g e n e r a t o r  s e t s  w i l l  be  a v a i l a b l e ,  one 
f o r  u n i t  3 ,  one f o r  u n i t  4 ,  and t h e  3rd  a backup f o r  e i t h e r  u n i t .  
g e n e r a t o r  w i l l  b e  a b l e  t o  supply t h e  t o t a l  emergency l o a d  f o r  one reac-  
t o r .  
a ca tegory  I b u i l d i n g .  
supply f o r  3 hours .  
s i z e d  for 7 days cont inuous o p e r a t i o n  of 2 d i e s e l s .  

One 

Each g e n e r a t i n g  s e t  w i l l  be  l o c a t e d  i n  a s e p a r a t e  c u b i c l e  w i t h i n  
Each d i e s e l  w i l l  have a f u e l  o i l  day t a n k  w i t h  

Two underground f u e l  t a n k s  w i l l  be  a v a i l a b l e ,  

C o n t r o l  of A x i a l  Xenon O s c i l l a t i o n s  By Burnab le  Shims,  Pa r t -Leng th  
C o n t r o l  Rods,  In-Core I n s t r u m e n t a t i o n :  Yes, b o t h  burnable  shims and 

p a r t  l e n g t h  r o d s  (APSRA) w i l l  be  used.  Out-of-core d e t e c t o r s  w i l l  
monitor  t h e  f l u x .  In-core d e t e c t o r  can be  used f o r  checking out-of- 
sQre d e t e c t o r s .  

Boron D i l u t i o n  C o n t g :  System has  s e v e r a l  i n t e r l o c k s  and a l a r m s  t o  
prevent  improper o p e r a t i o n .  A l a r m s  a r e  provided  t o  annuncia te  t h a t  
i n t e r l o c k  s e t p o i n t s  have been reached .  Flow of d i l u t i o n  water  i s  
a u t o m a t i c a l l y  t e r m i n a t e d  by t h e  ICs when f low has  i n t e g r a t e d  t o  a 
p r e s e t  v a l u e .  

Long-Term Coo l ing :  R e c i r c u l a t i o n  spray  pumps are used for long-term 
c o o l i n g ,  pumping through r e c i r c u l a t i o n  c o o l e r s .  Pumps a r e  r a t e d  3500 
a t  120 p s i g .  Heat exchangers a r e  r a t e d  3 x l o 6  Btu /hr .  

Organ ic - Iod ide  F i l t e r :  No reference found. 

Hydrogen Recombiner:  TWO u n i t s  draw a i r  from containment and d i s -  
charge back i n t o  containment. 
H? c o n t r o l .  

Can a l s o  use  subatmospheric purge f o r  
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Reactor :  S u r r v  3 & 4 F. GENERAZ. 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: 
Windspeeds measured w i t h  l 5 O - f t  tower s t a r t i n g  i n  J a n .  1970. Strong 
motion t r i a x i a l  acce le rometers  w i l l  b e  i n s t a l l e d .  Two u n i t s  w i l l  be 
i n s t a l l e d  i n  containment ,  t h e  t h i r d  i n  t h e  a u x i l i a r y  b u i l d i n g .  

P l a n t  Opera t ion  Mode: 
Designed f o r  l o a d  f o l l o w i n g .  

S i t e  D e s c r i p t i o n :  
P l a n t  i s  l o c a t e d  on a p e n i n s u l a - l i k e  p i e c e  of  l a n d  surrounded on 3 
s i d e s  by  t h e  James River  which i s  about  3 m i l e s  wide a l l  around t h e  
s i t e  and has  a 25- f t  deep channel .  This  p o i n t  i n  t h e  r i v e r  i s  j u s t  
about  t h e  l i m i t  of  sa l t  i n t r u s i o n  from t h e  ocean. Area surrounding 
t h e  s i t e  i s  low and f l a t ,  much o f  which i s  h e a v i l y  wooded and 
marshy. Popula t ion  d e n s i t y  i s  low. 

- 

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  containment .  
C e n t e r l i n e s  a r e  about  300 f t  apart .  GE w i l l  supply t h e  t u r b i n e .  
Emergency Plans  : 
Objec t ive  i s  p r o t e c t i o n  of  h e a l t h  and s a f e t y  of t h e  p u b l i c  i n  t h e  
event  of  an a c c i d e n t  at  t h e  f a c i l i t y .  The Emergency Plan  f o r  Uni t s  3 
and 4 w i l l  be  t h e  U n i t s  1 and 2 Emergency P l a n ,  extended by r e v i s i o n  E 

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

Environmental Monitor ing P l a n s :  
A program h a s  been c a r r i e d  o u t  f o r  U n i t s  1 & 2 t o  v e r i f y  t h e  adequacy 
of r a d i a t i o n  c o n t r o l  and t o  provide  f i e l d  d a t a  f o r  e s t i m a t i n g  dose t o  
t h e  environment. A p r e o p e r a t i o n a l  s u r v e i l l a n c e  was underway f o r  some 
t i m e  w i t h  coopera t ion  from V i r g i n i a  I n s t i t u t e  of Marine Sc ience  t o  es- 
t a b l i s h  b a s e - l i n e  c o n d i t i o n s  f o r  e v a l u a t i o n  of o p e r a t i n g  d a t a .  Milk,  
s h e l l f i s h ,  and s i l t  w e r e  s e l e c t e d  as i n d i c a t o r  samples. S t u d i e s  w i l l  
be  cont inued  and expanded as r e q u i r e d  f o r  U n i t s  3 & 4. 

kadwas te  Treat-: 
Waste l i q u i d s  g e n e r a t e d  d u r i n g  p l a n t  o p e r a t i o n  and r e f u e l i n g  w i l l  be 
c o l l e c t e d ,  c l a s s i f i e d ,  and processed  e i t h e r  f o r  r e c y c l e  w i t h i n  t h e  
p l a n t  or f o r  d i scharge  o f f s i t e .  F i l t r a t i o n ,  e v a p o r a t i o n ,  deminera l iza  
tion, and c l a r i f i c a t i o n  p r o c e s s e s  w i l l  be used.  For  gaseous w a s t e ,  
t h e r e  w i l l  be  h i g h  e f f i c i e n c y  p a r t i c u l a t e  f i l t r a t i o n ,  c a t l y t i c  r e -  
combination of hydrogen and oxygen s t o r a g e  f o r  r a d i o a c t i v e  decay,  and 
d i l u t i o n  w i t h  a i r .  S o l i d  waste  system w i l l  p rovide  holdup,  packaging 
and s t o r a g e  for o f f s i t e  shipment and d i s p o s a l .  

Plant Vent: Process  v e n t  i s  3 i n .  i n  d iameter  and extends 1 0  f t .  above 
t h e  containment b u i l d i n g .  A v e n t i l a t i o n  a i r  v e n t  w i l l  ex tend  above 
t h e  t u r b i n e  b u i l d i n g  r o o f .  
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G.  SITE DATA 

Nearby Body of Water: 
James River  Max Prob Flood Level  28.2' (MSL) 

Reactor: Sur ry  3 & 4 
Normal Level 0 '  (MSL ;r 

I n t a k e  S t r u c t u r e :  

down w i l l  be  1180 gpm. 

Water Body Temperatures: Winter minimum 15 O F  Summer maximum &OF 

River  F l o w  T i d a l  flow ( c f s )  minimum; @hn  ( c f s )  average 
Serv ice  Water Q u a n t i t y  10.500 gpmlreactor  

Flow Thru Condenser I.n?2_nnn (gpm)/reactor  Temp. R i s e  ?li li O F  

Heat D i s s i p a t e d  t o  Environment --- ( B t u / h r ) / r e a c t o r  

Heat Removal Capaci ty  of Condenser --- (Btufhr )  / r e a c t o r  

Discharge S t r u c t u r e :  Blowdown from spray  c a n a l  d i scharged  t o  
c i r c u l a t i n g  water  c a n a l  f o r  U n i t s  1 and 2.  

Makeup i n t a k e  from d i s c h a r g e  c a n a l  for Uni ts  1 and 
circulating water - t o t a l  makeup for e v a p o r a t i o n ,  seepage,  and blow- 

1 S i z e  of S i t e  840 Acres S i t e  Grade Eleva t ion  26.5 '  

T o t a l  Permanent Popula t ion :  I n  2 m i  r a d i u s  7 ; 10 m i  

Date of Data: I n  5 m i  r a d i u s  659 ; 50 m i  1970 

D i s t .  from s i t e l o  avg Miles, D i r e c t i o n  SE , Popula t ion  1 1 8 . 1 7 7  

Misce l laneous  Items Close t o  t h e  S i t e :  Jamestown Island, a Federal 
. Chippokes P l a n t a t i o n ,  a S t a t e  p a r k ,  i s  3-mi WSW. 

H i s t o r i c a l  Park i s  5 - m i  WNW and Colonia l  Williams- 

These numerous a t t r a c t i o n s  b r i n g  thousands of 
N W .  Adjacent t o  t h e  s i t e  on t h e  n o r t h  i s  Hog I s l a n d ,  

H.  CIRCULATING WATER SYSTEM 

Type O f  S Y S s :  Closed 

Makeup from James River. 

Cooling Tower(s): 
water used  f o r  cool ing  a f t e r  LOCA. 
Blowdown ____ gpmfreactor  Evaporat ive l o s s  --- gpm/reactor 

Descr ip t ion  & Number - 2 u n i t s  t o  cool  s e r v i c e  
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Data from PSAR Page 1 (PWR) 

BELLEFONTE, 50-438,  50-439 

P r o j e c t  N a m e :  B e l l e f o n t e  h c l e a r  P l a n t  
Un i t s  1 & 2 

L o c a t i o n :  J ackson  CO. (NE A l a - )  Vessel Vendor:  Babcock & Wilcox 
7 mi, ENE of S c o t t s b o r o ,  A l a .  NSS Vendor:  Babcock & Wilcox 

owner:  TVA Containment  . 

A-E: TVA 

C o n s t r u c t o r :  TVA 

A. THERMAL-.HYDRAULIC B .  NUCLEAR 

Thermal O u t p u t ,  I 3413 
E l e c t r i c a l  O u t p u t ,  1 
MWe 

' T o t a l  Heat ( G t p u t  , 
S a f e t y  Des ipn .  MWt 3763 Burnup, MWD/M'?U 
T o t a l  Heat O u t p u t ,  Maximum Burnup, 55,000 l l ,GLIYxlO~ R t i i / h r  MwTl /MTII ( h q i  Pn 
Sys t e m  P r e s s u r e ,  

Nominal 

l b / h r  
E f f  F l o w r a t e  f o r  
Heat T r a n s ,  l b / h r  
E f f  Flow Area f o r  
Heat T r a n s ,  f t 2  
Avg Vel Along 
F u e l  Rods,  f t / s e c  
Avg Mass V e l o c i t y ,  
l b / h r - f t 2 .  
Nominal Core 

-- 

2.42 

2.80 

Region-1 
Enr i chmen t .  % 
Regi on-2 
Enr ichmen t ,  % 

2250 

1 . 7 3  

(IRods 68x16 108 8 
Number o f  P a r t -  

I/. 61 1 
Leng th  Rods (PLR) 128 I 657 - . .  ~~ - Temp, OF 

No. Coo lan t  
Loops 

Compiled by:  F red  Heddleson,  S e p t .  ' 7 3  
2 N u c l e a r  S a f e t y  I n f o r m a t i o n  C e n t e r  
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Exclus ion  D i s t a n c e ,  
Miles 0.57 
Low Popula t ion  Zone 
Dis tance ,  Miles  2 
Metropol i s  Dis tance  Popula t ion  

H u n t s v i l l e ,  A l a .  38 m i  228,239 
Design Bas is  Earthquake 

Design Winds i n  mph: 

A t  0 - 50 f t  e l e v  105 

50 - 150 f t  130 

150 - 400 f t  150 
A c c e l e r a t i o n ,  g n 18 
Opera t ing  Basis Earthquake 
A c c e l e r a t i o n ,  g 
Earthquake V e r t i c a l  Shock, 

n.n9 

% of H o r i z o n t a l  I 
Is Intent O f  70 Design W i l l  conform t o  t h e  55 a p p l i c a b l e  as 
C r i t e r i a  S a t i s f i e d ?  - 
D.  ENGINEEREC SAFETY FFATURES 

Tornado 

AP = 3 p s i /  --sec 

300 mph r o t  + 60 
t r a n s .  

D 1 .  CONTAINMENT 
Max Leak Rate  a t  Design 
P r e s s u r e ,  %/day  0 .2  I n a l  P r e s s u r e ,  p s i g  64.7 
Type of Cons t ruc t ion :  A pos t - tens ioned  c o n c r e t e  s t r u c t u r e  of r i g h t  
c y l i n d r i c a l  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 ,  having 1 /4- - in .  

Design P r e s s u r e ,  

C a l c u l a t e d  Max I n t e r -  
D S l P  50 

s t ee l  l i n e r .  Primary s t r u c t u r e  surrounded by a f r e e - s t a n d i n g  
secondary containment  of a t h i n  r e i n f o r c e d  c o n c r e t e  s h e l l  designed 
t o  m a i n t a i n  s l i g h t  vacuum f o r  in leakage  i n  t h e  10- f t  annulus .  N e t  
f r e e  pr imary volume i s  3 . 8  X l o 6  cu f t .  The secondary containment 
has  a volume of 1 . 5  X lo6 cu f t .  

Design Basis: P,eactor b u i l d i n g  d e s i g n  e n s u r e s  no r i s k  from h o r i -  I z o n t a l  ground a c c e l e r a t i o n  of 0.18g p l u s  v e r t i c a l  a c c e l e r a t i o n  of 
0.12g. Secondary containment designed t o  resist  v a r i o u s  combina- 
t i o n s  of winds,  tornado f o r c e s ,  e x t e r n a l  missi les ,  snow l o a d s ,  and 
e x t e r n a l  water p r e s s u r e  f o r  normal and a c c i d e n t  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 :  <eniote, manual  va lves  r e l i e v e  p r i m r y  
con ta in r i e i i t .  On i s o l a t i o n ,  t h e s e  va lves  close automatically. 

Post -Cons t ruc t ion  T e s t i n g :  P e r i o d i c  leakage  r a t e  tests w i l l  be  r u n  
d u r i n g  t h e  l i f e  of t h e  p l a n t .  A s t r u c t u r a l  acceptance  t e s t  w i l l  be  
r u n  a t  1 .15  x 50 p s i g  and measurements made of deformations.  

P e n e t r a t i o n s :  Type I V  (co ld  p i p i n g  p e n e t r a t i o n )  i s  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 .  A l l  o t h e r s  are s i n g l e  s e a l e d .  Type 111 
has  a test  connec t ion .  This  i s  t h e  emergency sump v a l v e  room pene- 
trat  i o n .  

Weld Channels :  Some seam welds w i l l  be covered w i t h  channels .  A l l  
welds w i l l  b e  soap-bubble t e s t e d  w i t h  a vacuum box. 
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D 2 .  CONTAINMENT SAFETY FEATURES Reactor :  BELLEFONTE 
Containment Spray System: Cal led  Reactor Bui lding Spray System, which 
c o n s i s t s  of 2 pumps (2000 gpm a t  240 p s i g ) ,  2 spray  headers  and assoc i  
a t e d  p i p i n g ,  v a l v e s ,  e t c .  Both spray  p a t h s  o p e r a t i n g  f u r n i s h e s  100% 
c a p a c i t y  a f t e r  LOCA. Suct ion i s  taken from BWST. Emergency opera- 
t i o n  i s  i n i t i a t e d  by high p r e s s u r e  s i g n a l .  

- 
Containment Cooling: Three f a n - c o i l  c i r c u l a t i o n  u n i t s  provide  normal 
c o o l i n g  d u r i n g  o p e r a t i o n  and emergency cool ing  a f t e r  LOCA. Each cool-  
ing  u n i t  has  50% cool ing  c a p a c i t y .  On high containment p r e s s u r e ,  f a n  
speeds slow down, f u l l  f low of cool ing  water begins  t h r u  c o i l s  and the 
3rd s tandby u n i t  s tarts.  T o t a l  h e a t  removal r a t e  p e r  u n i t  i s  
132.7 X l o 6  Btu/hr .  

Containment I s o l a t i o n  System: 
l i n e s ,  a t  least  2 b a r r i e r s  t o  prevent  release of r a d i o a c t i v i t y  from 
containment. An i s o l a t i o n  b a r r i e r  i s  e i t h e r  a c losed  system, a check 
v a l v e  on an  incoming l i n e ,  a v a l v e  t h a t  i s  a u t o m a t i c a l l y  c l o s e d ,  or  a 
remote manual o r  a locked c losed  va lve .  
Containment A i r  F i l t r a t i o n :  AU a i r  l e a v i n g  primary containment passes  
t h r u  HEPA f i l t e r s  and c h a r c o a l  absorbers .  Flow i s  i n t o  secondary con 

I n  case of a LOCA, w i l l  p rovide ,  i n  some 

P e n e t r a t i o n  Room: None shown on ske tches .  
~~ ~~ 

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

Accumulatoranks: Two tanks  each conta in ing  10,875 g a l  of bora ted  
water a u t o m a t i c a l l y  d ischarge  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  v e s s e l  
when system p r e s s u r e  drops t o  600 p s i g .  
i n t o  t h e  r e a c t o r  p r e s s u r e  v e s s e l .  

Tanks d ischarge  d i r e c t l y  

High-head Safety inject*: Two makeup pumps (700 gpm a t  1040 p s i g )  
supply bora ted  w a t e r  from t h e  bora ted  water s t o r a g e  tank i n  case of 
small breaks .  
t o  t h e  r e a c t o r .  Pumps s tar t  a u t o m a t i c a l l y  on t h e  engineered s a f e t y  
f e a t u r e  a c t u a t i o n  s i g n a l .  

Normally, one pump i s  i n  o p e r a t i o n  provid ing  makeup 

- 
Injection: Two pumps (5000 gpm a t  165 p s i g )  supply 

water t o  t h e  r e a c t o r  vessel a f t e r  LOCA. Suc t ion  i s  taken from t h e  
bora ted  w a t e r  s t o r a g e  tank .  
s u c t i o n  i s  switched t o  t h e  containment sump. 
decay h e a t  removal pumps. 

When supply i n  t h i s  tank i s  exhausted,  
These pumps are c a l l e d  

. 
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~~~~ 

Emergency Power: Two d i e s e l - g e n e r a t o r s  w i l l  b e  provided t o  f u r n i s h  
emergency power f o r  each r e a c t o r  u n i t .  
independent s t r u c t u r e s ,  each engine having independent a i r  s t a r t i n g  
systems. Each d i e s e l  h a s  i t s  own f u e l  supply s u f f i c i e n t  f o r  7 days 
of cont inuous  running a t  f u l l  power. 

Diesels w i l l  be  housed i n  

Page 4 ,  PWR 
I 

E. OTHER SAFETY-RELATED FEATURES 
Reactor :  BELLEFONTE 

Reactor  Vessel F a i l u r e :  The thoroughness of des ign ,  e v a l u a t i o n ,  and 
I t e s t i n g  prec ludes  f a i l u r e .  

Containment-Floodability: No r e f e r e n c e  found. 

Reactor-Coolant Leak-Detection System: 
(1) Radia t ion  monitor ing,  (2 )  humidity monitor ing,  (3) cool ing  c o i l  
condensate  monitor ing,  and ( 4 )  g r o s s  leakage  monitor ing (excess ive  
makeup f o r  p r e s s u r i z e r  and containment sump moni tor ing) .  Allowable 
leakage i s  1 gpm f o r  12 hours  o r  10 gpm. 
air  p a r t i c u l a t e  monitor ing which could d e t e c t  a l e a k  of 1 gpm i n  10 
minutes  i f  t h e r e  w a s  no f a i l e d  f u e l .  

Leakage can be determined by: 

Best s e n s i t i v i t y  i s  i n  t h e  

Fai led-Fuel-Detect ion System: 
a s u s p e c t  leaky  f u e l  assembly can be placed i n  a f l u s h i n g  loop and 
checked f o r  leakage of r a d i o a c t i v i t y .  

A t e s t  f a c i l i t y  w i l l  be  provided where 
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F. GENEFLU Reactor :  BELLEFONTE 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: Temporary 130-f t  
tower 2 m i  NNE of s i t e  e r e c t e d  ini.lay 1972. A permanent 300-ft tower 
w i l l  b e  i n s t a l l e d  b e f o r e  f u e l  loading.  Found no r e f e r e n c e  t o  seismo- 
graphs. 

'Iant Operation 'Ode: Base loaded,  b u t  designed f o r  load fol lowing.  

- 
Site Description: 

i n  t h e  G u n t e r s v i l l e  Reservoir  on t h e  Tennessee River  a t  r i v e r  m i l e  392. 
S i t e  i s  on t h e  w e s t  shore  of t h e  l a k e  on t h e  SE s i d e  of Browns Val ley .  
The s i t e  i s  moderately wooded w i t h  s t e e p  h i l l s  on t h e  e a s t e r n  s i d e .  
Across t h e  l a k e ,  f o o t h i l l s  of Sand Mountain r ise  up t o  1400 f t  (MSL). 
S i t e  l ies  i n  a NE-SW v a l l e y .  

S i t e  c o n s i s t s  of about 1500 acres on a peninsula  

- 
Turbine O r i e n t a t i o n :  Ejec ted  b lades  could n o t  s t r i k e  containment. 

- Emergency Plans  : Plan sets  f o r t h  p o l i c i e s  I purposes  , d e l e g a t i o n s  , 
s t a n d a r d s ,  and i n s t r u c t i o n s  necessary  t o  handle  emergencies s o  as t o  
p r o t e c t  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  and TVA employees. 
R e s p o n s i b i l i t i e s  of o f f - s i t e  agencies  are def ined .  The State  Dept. of 
Heal th  i n  A l a .  and surrounding s ta tes  have been consul ted .  AEC and 
EPA have been consul ted .  Plans inc lude  evacuat ion  and feeding  of 
e f f e c t e d  popula t ions .  

Environmental Monitor ing P l a n s :  
f i n a l  p l a n t  des ign ,  s o  monitor ing programs are t e n t a t i v e .  A s  d e t a i l s  
are completed, monitor ing programs w i l l  be  reeva lua ted  and modified. 
When completed, proposed monitor ing w i l l  b e  coord ina ted  wi th  appro- 
p r i a t e  F e d e r a l s t a t e ,  and l o c a l  agencies  as r e q u i r e d  by Executive Order 
11514. The p r e o p e r a t i o n a l  program w i l l  e s t a b l i s h  a b a s e l i n e  of d a t a  or 
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  environment 
near  t h e  p l a n t  s i t e .  With t h i s  background, i t  w i l l  then  be p o s s i b l e  
t o  determine t h e  ear l ies t  p o s s i b l e  bui ldup  of r a d i o n u c l i d e s .  

D e t a i l s  of programs are r e l a t e d  t o  

Radwas te Treat-: High-ac t iv i ty  l i q u i d  waste  i s  c o l l e c t e d  and pro- 
cessed by d e m i n e r a l i z a t i o n  o r  evapora t ion .  Low-activity waste may be 
discharged wi thout  process ing .  Evaporator d i s t i l l a t e  may b e  reused as 
r e a c t o r  p l a n t  makeup water o r  disposed of i n  accordance wi th  appl icablc  
Federa l  and s t a t e  s tandards .  Evaporator r e s i d u e s  and s o l i d  wastes are 
s t o r e d ,  packaged, and shipped from t h e  s i te  f o r  u l t i m a t e  d i s p o s a l  a t  
an au thor ized  l o c a t i o n .  T r i t i a t e d  wastes are k e p t  separa ted  and re- 
cyc led .  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  i s  low enough f o r  d i scharge  i n  accordance w i t h  appl ica-  
b l e  F e d e r a l  and s t a t e  s tandards .  
provided wi th  a c a p a c i t y  f o r  a 60-day decay holdup p e r i o d .  

Two waste gas  decay tanks  are 

P l a n t  Vent: 
t e r m i n a t i n g  near  t h e  top of t h e  s t r u c t u r e .  

S t ee l  v e n t  r u n s  up t h e  s i d e  of t h e  containment s t r u c t u r e  
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Max Prob Flood Level  632' (MSLJ G u n t e r s v i l l e  Reservoir  of 
t h e  Tennessee River  

Page 6, pwR 

S i z e  of S i t e  Acres S i t e  Grade Eleva t ion  646'  (MSL) 

Topography of S i t e :  F l a t  v a l l e y  

of Surrounding Area (5 m i  r a d ) :  

T o t a l  Permanent Populat ion:  I n  2 m i  r a d i u s  115 ; 10 m i  ~ 4 1 0  1. 
Date of Data: 19 70 I n  5 m i  r a d i u s  2775 ; 50 m i  

Nearest C i t y  of 50,000 Populat ion:  

D i s t .  from s i t e  38 Miles, D i r e c t i o n  w , Popula t ion  146.565 
Land U s e  i n  5 Mle  Radius: 

H i l l y  o u t  of t h e  valley 

H u n t s v i l l e ,  Alabama 

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

- d 
H. CIRCULATING WATER SYSTEM 

TYPe O f  sYs&E: Closed system u s i n g  cool ing  towers. 

I n t a k e  S t r u c t u r e :  Located a t  end of i n t a k e  channel  which w i l l  have 
S t r u c t u r e  w i l l  have 4 openings 8 '  x 

V e l o c i t y  
max water v e l o c i t y  of 0.2 f p s .  
15 ' .  
t h r u  t r a v e l i  srrc=Pn will he Ll fnc 

--?'minimum 4 1  OF Summer maximum LOF 
River  Flow ?qnn ( c f s )  minimum; 38,3nn ( c f s )  average 

Serv ice  Water Q u a n t i t y  1 2 , m  g p d r e a c t o r  max (normal o p e r a t i o n )  
Flow Thru Condenser 466,000 (gpm)/reactor  Temp. R i s e  36 O F  

H e a t  D i s s i p a t e d  t o  Environment 8000 x 106 ( B t u / h r ) / r e a c t o r  
Heat Removal Capaci ty  of Condenser 7787 x 1 0 6  ( B t u / h r ) / r e a c t o r  

Max f low v e l o c i t y  t h r u  openings w i l l  b e  0.42 f p s .  

'1. 

Water Taken From: G u n t e r s v i l l e  Reservoi r  f o r  makeup. 

~ 

Discharge S t ruc ture :A nozzle- type j e t  d i f f u s e r  p i p e  w i l l  d i s c h a r g e  e f -  
f l u e n t s  i n t o  t h e  f low t h r u  t h e  r e s e r v o i r .  
diam nozz les  spaced 50' a p a r t  i s  sugges ted .  

A 4' diam pipe  w i t h  two 2' 

Cooling Tower(s): Descr ip t ion  L Number - Two n a t u r a l  d r a f t  towers  
about  500 f t  i n  diameter  and 500 f t  h i a h  I Blowdown 3 3 . 3 0 0  gpm/reactor Evaporat ive l o s s  16.650 gpm/reactor - 1  
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a t a  f rom PSAR Page 1 (BVR)  

PERRY, 50-440, 50-441 

P r o j e c t  N a m e :  P e r r y  Nuclear  Power 

Loca t ion :  Lake Co., Ohio Vessel Vendor: 

Owner : J o i n t  ownership* Containment 

P l a n t  U n i t s  1 & 2 A-E: G i l b e r t  A s s o c i a t e s  

35 m i  NE of C l e v e l a n d ,  Ohio NSS Vendor: G e n e r a l  E l e c t r i c  

Penn. Povar 
Cleve land  E l  

Compiled by:  F. A. Heddleson,  O c t .  ' 7 3  
O W ,  Nuc lea r  S a f e t y  I n f o r m a t i o n  Cen te r  

. 
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(1970) 
Design Basis Earthquake 
A c c e l e r a t i o n ,  e 0.15 
Opera t ing  Basis Earthquake 
A c c e l e r a t i o n ,  g 0.075 
Earthquake Vertical  Shock, 
% of H o r i z o n t a l  --- 

C .  SAFETY-RELATED DE,SIGN C R I T E R I A  Reactor :  PERRY 
Exclusion D i s  t znce ,  
Niles 0.57 r a d i u s  
Low Popula t ion  Zone 
Dis tance ,  Miles 5 
Metropol is  Distance Popula t ion  
Cleveland,  0.  33 m i .  2,064,194 

150 - 400 f t  11 8 
Tornado: 300 mph tang .  + 60 

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

t r a n s .  

Design Winds i n  mFh: 

A t  0 - 50 f t  e l e v  97 

50 - 150 f t  113 

Drywell Cesign 
P r e s s u r e ,  p s i g  23'0 
Suppression C'namber Design 

0.2 Primary Containment Leak 
R a t e ,  %Ida? 
Second Containment Design 

~~ - - 
P r e s s u r e ,  p s i g  15 I p r e s s u r e  , i n .  w a t e r  0.25 
Calcula ted  Max I n t e r n a l  I Second Containment Leak 
P r e s s u r e ,  p s i g  17 .8  IRate,  %/day 100 
Type Of Cons t ruc t ion :  The s h i e l d  b u i l d i n g ,  containment v e s s e l ,  and 
d r y w e l l  are a l l  e r e c t e d  on a common r e i n f o r c e d  concre te  m a t  8 . 5 '  t h i c k  
and 136 '  i n  d iameter .  The s h i e l d  b u i l d i n g  i s  a c y l i n d r i c a l  c o n c r e t e  
s t r u c t u r e  w i t h  3'-0" t h i c k  w a l l s  and a domed r o o f .  The containment 
v e s s e l  i s  a s t ee l  s t r u c t u r e  1'' t o  1 1/2"  t h i c k  j u s t  i n s i d e  t h e  s h i e l d  
b u i l d i n g .  A suppress ion  pool  surrounds t h e  drywel l .  T o t a l  f r e e  volume 
i n  containment v e s s e l  i s  1 . 2  x l o 6  cu f t .  

Design Basis: D r y w e l l  suppress ion  pool ,  and t h e  containment v e s s e l  are 
designed t o  condense steam and c o n t a i n  f i s s i o n  product  releases from a 
LOCA. 
of f i s s i o n  products  t o  t h e  environment. 
t o  provide  r a d i a t i o n  s h i e l d i n g  and t o  p r o t e c t  t h e  containment v e s s e l  
from t h e  weather  and e x t e r n a l  missi les .  

Purge v a l v e s  are r e q u i r e d  as p a r t  of t n e  
annulus  exhaust  gas t reatment  system. Vacuum breakers  are r e q u i r e d  for 

The l e a k - t i g h t  containment v e s s e l  i s  designed t o  prevent  release 
The s h i e l d  b u i l d i n g  i s  des ign€  

vacuum Kellet  CaDabi l i ty :  

t h e  containment v e s s e l .  
Post-Construction Testing: Leakage rate tests w i l l  be  r u n  a t  1 5  p s i g  - 
and 8 p s i g  r i g h t  a f t e r  c o n s t r u c t i o n .  
a f t e r .  

Penetrations: Most 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  

P e r i o d i c  tests w i l l  be  run  t h e r e -  

t e s t a b l e .  

, 
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Reactor :  PERRY 

One pump is  provided f o r  t h e  high-pressure system 

D 2 .  EMERGENCY CORE COOLING SYSTEMS 

Core Spray Cooling System: There i s  a high-pressure system and a low- 
pressure system. 
ra ted  1465 gpm at  1130 p s i .  One pump f o r  t h e  low p r e s s u r e  system is 
ra ted  a t  6110. Both systems t a k e  s u c t i o n  from t h e  suppress ion  pool ,  
3lthough t h e  primary source  f o r  high-pressure i s  t h e  condensate  s t o r a g e  
tank. 
r e a c t o r  water l e v e l .  
Auto-Depressurizat ion S y s t e m :  Safe ty  r e l i e f  v a l v e s  (8 i n  number) open 
t o  v e n t  s t e a m  and reduce r e a c t o r  v e s s e l  p r e s s u r e  i n  t h e  event  of LOCA 
dhen t h e  high-pressure cool ing  i n j e c t i o n  pumps cannot main ta in  water 
l e v e l .  Low-pressure pumps start  when p r e s s u r e  i s  s u f f i c i e n t l y  lowered. 

Residual-Heat-Removal System (RHRS) : 
fol lows:  1. Shutdown cool ing  & r e a c t o r  v e s s e l  head spray  can complete 
cooldown t o  125 F w i t h i n  20 h r s  a f t e r  c o n t r o l  r o d s  have been i n s e r t e d .  
2 .  Steam condensing mode t r a n s f e r s  decay h e a t  t o  XHR h e a t  exchangers 
i n s t e a d  of suppress ion  pool .  3 .  Low P r e s s u r e  Coolant I n j e c t i o n  Sys- 
t e m  i s  descr ibed  below. 4 .  
exchangers. The LCIS comprises t h e  major p a r t  of t h e  system which con- 
s is ts  of t h r e e  independent loops ,  two h e a t  exchangers ,  t h r e e  main sys- 
t e m  pumps, and service water pumps. 

Systems are i n i t i a t e d  by h i  drywel l  p r e s s u r e  and/or  low-low 

Cons is t s  of 4 subsystems as 

Suppression pool  cool ing  us ing  RHR h e a t  

High-pressure Coolant - In jec t ion  System: The high pressure coolant in- 
j e c t i o n  system f u n c t i o n  i s  provided by t h e  High-pressure Core Spray 
System d e s c r i b e d  above. 

LOW-PreSSUre COOlant-InjeCtiOn System: Three pumps each r a t e d  7100 gpn 
with a s s o c i a t e d  v a l v e s ,  p ip ing ,  and ins t rumenta t ion  make up t h i s  system 
Suct ion i s  taken from t h e  suppress ion  pool ,  i n i t i a t e d  by h igh  drywel l  
p r e s s u r e  and/or  low-low r e a c t o r  water l e v e l .  

- - 
E .  OTHER SAFETY-RELATED FEATURES 

Main-Steam-Line Flow R e s t r i c t o r s :  flow restrictors in- 
s t a l l e d  i n  each main steam l i n e  i n s i d e  containment .  Designed t o  l i m i t  
f low,  i n  case of a l i n e  break  o u t s i d e  containment so t h a t  i s o l a t i o n  
d- rln=’= h-fnT-0 wa+OT- 1pv’=l b n Q  hp’nw Q€ -cL: 
Control-Rod Veloc i ty  L i m i t e r s :  An attachment on the  end of each’con- 

t r o l  r o d  l i m i t s  v e l o c i t y  a t  which a rod can f a l l  ou t  of t h e  c o r e  shoulc 
i t  become detached from t h e  rod d r i v e .  Scram speed of rod i s  n o t  ef-  
f e r  .- 
- Control-Rod-Drive-Housing Supports :  ~~~~~~d under the  reactor vessel 
under t h e  c o n t r o l  rod  d r i v e  housings.  Supports  l i m i t  t h e  t r a v e l  of a 
c o n t r o l  rod  housing i f  t h e r e  i s  a r u p t u r e ,  max t r a v e l  i s  about 2”. 

Standby Liquid-Control System: Provides  a redundant ,  independent way 
t o  s h u t  down t h e  r e a c t o r  i n  case c o n t r o l  r o d s  cannot b e  i n s e r t e d .  
N a t u r a l  boron 600 ppm i s  used. 

e .  
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E .  OTHER SAFETI-RELATED FEATURES ( c o n t ' d )  Reactor: 
Standby Coolant  System: No r e f e r e n c e  found ,  b u t  i t  i s  expec ted  t h a t  
c o o l i n g  w a t e r  from Lake Er ie  can  b e  c ros s -connec ted  i n t o  a r e a c t o r  
c o o l i n g  system. 

PERRY 

Containment Atmospheric Con t ro l  System: Containment air  i s  coo led  by 
There i s  a pu rge  sys t em t o  e x h a u s t  a i r  and p a s s  i t  

th rough  t h e  Annulus Exhaust Gas Treatment  System. Also,  t h e r e  i s  a 
containment  s p r a y  sys t em which can s p r a y  5700 gpm of w a t e r  i n t o  t h e  
con ta inmen t  a i r  f o r  coo l ing .  

Reac to r  Core I s o l a t i o n  Cooling System (RCICS): The r e a c t o r  co re  isO- 
l a t i o n  c o o l i n g  sys t em (RCIC) p r o v i d e s  makeup water t o  t h e  r e a c t o r  v e s -  
se l  when t h e  v e s s e l  i s  i s o l a t e d .  The R C I C  u s e s  a s team-driven 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 w i t h  s u f f i c i e n t  coo l -  
a n t  f l o w  t o  m a i n t a i n  adequa te  water l e v e l  i n  t h e  r e a c t o r  v e s s e l .  

' f a n - c o i l  c o o l e r s .  

Reac to r  Vessel F a i l u r e :  N~ r e f e r e n c e  found. I 
Containment F l o o d a b i l i t y :  I n  p o s t  LOCA c o n d i t i o n s ,  t h e  containment  
v e s s e l  w i l l  b e  f l o o d e d  t o  a d e p t h  of 66 f t  above t h e  b a s e  m a t .  

Reactor-Coolant  Leak-Detect ion System: Leaks are deteeted by monitor- 
i n g  f o r  abnorma l ly  h i g h  p r e s s u r e  and t e m p e r a t u r e  i n  t h e  d r y w e l l ,  h i g h  
f i l l u p  rates f o r  sumps,excessive t e m p e r a t u r e  d i f f e r e n c e  between i n l e t  
and o u t  water f o r  d r y w e l l  c o o l e r s ,  i n c r e a s e d  f low of condensa te  f rom 
c o o l e r s ,  d e c r e a s e  i n  r e a c t o r  v e s s e l  water l e v e l ,  and h i g h  l e v e l s  of 
f i s s i o n  p r o d u c t s  i n  t h e  d r y w e l l  a tmosphere.  Leakage r a t e  l i m i t  f o r  
u n i d e n t i f i a b l e  l e a k a g e  i s  50 gpm. 

Fa i l ed -Fue l  D e t e c t i o n  Systems: Four gamma r a d i a t i o n  m o n i t o r s  l o c a t e d  
e x t e r n a l l y  t o  t h e  main steam l i n e s  j u s t  o u t s i d e  containment  w i l l  
d e t e c t  a g r o s s  release of f i s s i o n  p r o d u c t s  f rom t h e  f u e l .  O n  d e t e c -  
t i o n ,  t r i p  s i g n a l s  w i l l  i n i t i a t e  a r e a c t o r  scram and c l o s e  i s o l a t i o n  
v a l v e s  on t h e  steam l i n e s .  

Emergency Power: Engineered s a f e t y  f e a t u r e  l o a d s  are d e s i g n a t e d  I ,  11, 
and 111. A d i e s e l - g e n e r a t o r  se t  i s  p rov ided  f o r  each d i v i s i o n .  Each 
d i e s e l - g e n e r a t o r  i s  housed i n d e p e n d e n t l y  i n  seismic c a t e g o r y  I s t r u c -  
t u r e s  w i t h  a l l  a c c e s s o r i e s  p rov ided  i n d e p e n d e n t l y .  Each u n i t  h a s  a da  
t a n k  w i t h  f u e l  f o r  3 hour s  w i t h  a s t o r a g e  t a n k  hav ing  f u e l  f o r  7 days '  
o p e r a t i o n .  D i v i s i o n  I and I1 g e n e r a t o r s  are r a t e d  4250 kw. D i v i s i o n  
111 d i e s e l - g e n e r a t o r  h a n d l e s  h i g h  p r e s s u r e  c o r e  s p r a y  equipment l o a d s .  

f u e l  damage due  t o  i n c o r r e c t  r o d  withdrawa 
Rod b l o c k  mon i to r  channe l s  w i l l  s t o p  r o d  wi thd rawa l  by s i g n a l i n g  r o d  
b l o c k s  t o  s t o p  movement a t  t h e  n e x t  no tch .  Used d u r i n g  manual c o n t r o l  

o p e r a t i n g  p rocedures  t h a t  p r e v e n t  
w i thd rawa l  of r o d  inc remen t s  w i t h  w o r t h s  h i g h e r  t h a n  0.01 Ak. 
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Reactor :  PERRY F. GENERAL 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: A p r i l  1972, a 
200 f t  tower w a s  e r e c t e d  w i t h  i n s t r u m e n t a t i o n  for meteoro logica l  
monitor ing.  One seismograph w i l l  be  i n s t a l l e d  on containment v e s s e l  
foundat ion  m a t  and a second one on t h e  o u t s i d e  w a l l  of containment 
about  150 '  above t h e  mat. 
P l a n t  Opera t ion  Mode: Designed f o r  load  fo l lowing .  

- 
Site S i t e  i s  on Lake Erie about  50 f t  above t h e  l a k e .  

The s i t e  s l o p e s  toward t h e  l a k e  w i t h  a b l u f f  about  40 f t  h igh  a t  t h e  
water s u r f a c e .  Two s m a l l  streams d r a i n  a c r o s s  the s i t e  t o  t h e  l a k e .  
Half of t h e  s i t e  area is  wooded and t h e  o t h e r  h a l f  i s  farm land and 
n u r s e r y  s t o c k .  A 16" g a s  l i n e  c r o s s e s  t h e  p r o p e r t y .  Also,  t h e r e  are 
right-of-ways f o r  some county and township r o a d s .  Except f o r  Parmly 
Road, t h e s e  r o a d s  w i l l  be  c losed .  

Turbine O r i e n t a t i o n :  

- EmerPencY P l a n s :  W i l l  be  developed p r i o r  t o  o p e r a t i o n  t o  provide  pre-  
arrangement and o r g a n i z a t i o n  of personnel  t o  d e a l  w i t h  f o r e s e e a b l e  
emergencies. P lan  w i l l  cover  f i r e ,  i n j u r y  and 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 ,  n a t u r a l  d i s a s t e r s ,  and c i v i l  d i s t u r b a n c e s .  
A s  much as p o s s i b l e ,  p l a n t  w i l l  be s e l f - s u f f i c i e n t ,  b u t  o u t s i d e  
agencies  w i l l  be  c a l l e d  f o r  a s s i s t a n c e .  Some of t h e s e  agencies  are 
AEC, Coast  Guard, State  Highway P a t r o l ,  p o l i c e  departments ,  f i r e  
departments ,  l o c a l  and county agencies  as r e q u i r e d ,  and two h o s p i t a l s  
as needed. 
Environmental Monitor ing P l a n s :  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  i n v e s t i -  

g a t e  p h y s i c a l  and chemical  parameters  of t h e  l a k e ,  s t u d i e s  on water 
c u r r e n t s ,  and e c o l o g i c a l  parameters  r e l a t i v e  t o  p lankton ,  benthos ,  and 
f i s h .  A i r  p o l l u t a n t s  w i l l  be  s t u d i e d  as w e l l  as s u r f a c e  water, bottom 
sediments ,  v e g e t a t i o n ,  s o i l ,  mi lk ,  domest ic  meat and wi ld  l i f e .  Resul t  
of t h e s e  s t u d i e s  w i l l  d i c t a t e  p o s t - o p e r a t i o n a l  p l a n s .  

E jec ted  t u r b i n e  b l a d e s  could n o t  s t r i k e  

Radwaste Trea-: Gaseous Radwaste System uses  Low-Temperature Con- 
denser  Off-gas System, which c a t a l y t i c a l l y  recombines hydrogen and 
oxygen. Gases are t h e n  d r i e d ,  cooled t o  45 F and passed through HEPA 
filters and c h a r c o a l  beds.  Charcoal  beds are maintained a t  0 F t o  in-  
crease a d s o r p t i o n  of gases .  
u n i t s ,  c o l l e c t s ,  moni tors ,  t rea t s ,  s t o r e s ,  and r e c y c l e s  or  releases t h e  
wastes. 
r e t u r n e d  t o  t h e  condensa te  system. Processed chemical  and d e t e r g e n t  
wastes are normally r e l e a s e d  through t h e  c i r c u l a t i n g  w a t e r  system. 
S o l i d  wastes are c o l l e c t e d ,  p rocessed  and packaged f o r  s t o r a g e  i n  
s h i e l d e d  compartments p r i o r  t o  o f f - s i t e  shipment. 

Liquid Radwaste System, common t o  both  

Wastes are processed  on a b a t c h  b a s i s ,  most of which are 

'Isnt Vent: Vent from roof  s t a c k .  
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Reactor :  PERRY G .  SITE DATA 

Normal Level 571' (MSL' Nearby Body of Water: 
Lake Erie Max Prob Flood Level  589' (MSL 

S i z e  of S i t e  1065 Acres S i t e  Grade Eleva t ion  620' (MSL 

Topography of  S i t e :  R e l a t i v e l y  f l a t .  

of Surrounding Area (5 m i  rad) :  

T o t a l  Permanent Populat ion:  I n  2 mi r a d i u s  11qn ; 10 n i  4% 
Date of Data: 1970 I n  5 m i  r a d i u s  7676 ; 50 m i  2_.513.54( 

Nearest C i t y  of 50,000 Populat ion:  Eucl id ,  Ohio. 

D i s t .  from s i t e  25 Miles, D i r e c t i o n  sw , Popula t ion  71,552 

Land Use i n  5 Xile Radius: 90% is  a g r i c u l t u r a l  ( n u r s e r i e s )  o r  vacant .  
Ornamental h o r t i c u l t u r e  produces 80% of t h e  a g r i c u l t u r a l  income. The 
l a k e  shore  i s  used f o r  r e c r e a t i o n .  
Meteorology: P r e v a i l i n g  wind d i r e c t i o n  SE Avg. speed 6.5 mph 

S t a b i l i t y  Data - S l i g h t l y  s t a b l e  - 60%. 
Misce l laneous  Items Close t o  t h e  S i t e :  
P a i n e s v i l l e  and about  33 m i l e s  NE of  Cleveland,  0.  
cen t  t o  t h e  s m a l l  v i l l a g e  of North Per ry  (popula t ion  851) .  Penn 
C e n t r a l  R.R. i s  about 3 m i  SSE, and US hwy 20 i s  about 1 m i  SSE. 
schools  i n  Per ry  are w i t h i n  2 o r  3 m i .  
of  t h e  site. 

H.  CIRCULATING WATER SYSTEM 

Rol l ing .  

w i n t e r ,  NW i n  summer. 

The s i t e  i s  7 m i l e s  ME OF 
The s i t e  i s  ad ja-  

Four 
There are parks  both E and W 

There i s  one d a i r y  farm about  4 112 m i  E. 

~~ ~~ 

Once through . Type of System: 

Water Taken From: Lake E r i e  

I n t a k e  S t ruc ture :Loca ted  1.3500' o f f s h o r e  i n  24' of water .  D i a m  of i n -  

River  Flow NA ( c f s )  minimum; NA 

Service  Water Q u a n t i t y  26,000 gpmlreactor  

Flow Thru Condenser 549,000 (gpm)/reactor  Temp. R i s e  32 

t 

gpmlreactor  Evaporat ive l o s s  gpmlreactor  Blowdown - 
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Data from PSAR & RESAR Page 1 (PWR) 

SEABROOK 50-443,  50-444 

Project Name : Seabrook S t a t i o n ,  Uni t s  1&2 

L o c a t i o n :  Rockingham Co. ,  N.H.  

owner : S e v e r a l  U t i l i t i e s  
11 m i  S of Por t smou th ,  N . H .  

A .  THERMAL-HYDRAULIC 

Thermal O u t p u t ,  

T o t a l  Heat O u t p u t ,  
S a f e t y  Des inn ,  M W t  3579 
T o t a l  Heat O u t p u t ,  
B t u f h r  11,642X1O6 
S y s  t e m  P r e s s u r e ,  
p s i a  2250 
DNBR , 

2 . 0 3  Nominal 
T o t a l  F l o w r a t e ,  
l b  I h r  1 4 2 .  2X1O6 
Eff  F l o w r a t e  f o r  
Heat Trans,  l b / h r  135-8x106 
Eff  Flow Area f o r  _ _  , 

31.4 

Avg Mass V e l o c i t y ,  
l b / h r - f t 2  __ 
Nominal Core 
I n l e t  Temp, 
Avg F i s t ,  
Core,  "E' 
Nom H o t  Charinel 

Avg F i lm C o e f f ,  

Avg Fi lm Temp 
n2 r r  

A c t i v e  Heat T r a n s  
Sur f  Area, f t 2  52,200 
avp Heat F l u x ,  
B t u / h r  f t 2  217,200 
Max Heat F l u x ,  

521,300 B t u / h r  f t 2  
Avg Thermal 
O u t p u t ,  kw/f t 7.05  
Rax Thermal  
O u t p u t ,  kw/f t 1 6 . 9  
Max Clad  S u r f a c e  
Temp, "F Q660 
No. Coo lan t  
Loons 4 

A-E: U n i t e d  E n g i n e e r s  and C o n s t r u c t 0  
Vessel Vendor:  
NSS Vendor:  West inghouse 
Containment  

C o n s t r u c t o r :  U n i t e d  Eng. & Cons t .  

B .  NUCLEAR YRESAR 3 

Burnup, MWD/M?U 33.000 
Maximum Burnup, 
MWD/MTU 50.000 
Region-1 
Enr i chmen t ,  % 
Region-2 
Enr i chmen t ,  % 
Region-3 
Enr i chmen t ,  % 
k e f f ,  Co ld ,  N O  
Power,  Clean 
k e f f ,  H o t ,  F u l l  
Power,  X e  and Sm 
T o t a l  Rod 
Worth,  % 
Shutdown Boron,  No 
Rods-Clean-Cold. DDm 
Shutdown Boron,  No 
Rods-Clean-- . 

2.25  

2.80 

3.30 

1 .225 t o  1.60 

< 1 . 2 5  

Q 9 . 7 4  

< 1500 

< 1200 

1%/12O ppm 

1 % / 6 0  ppm 

Boron Worth,  Hot, 
% Ak k )m 
Boron Worth,  Co ld ,  

-4.0 x 
F u l l  Power Modera to r  
Temp C o e f f .  Ak/k/OF 
X o d e r a t o r  P r e s s u r e  ( - 0 . 0 4  t o  +3.0) 

Moderator  Void C o e f f .  
Coe f f .  Ak /k /us i  x 10-6 

Ak/k/% Void N e g a t i v e  
Doppler  Coeff ic ient  3 

Akfk/ 'F nnwm- 1 0 1 7 0 1  0 

Shutdown Margin.  Hot 

N e g a t i v e  at a l l  

,1 r o d  s tuck,-%Ak/k I 1 

I B o r o s i l i c a t e  i n  Burnab le  P o i s o n s ,  
IType and Form sst t i ihpn 
Number of C o n t r o l  
Rods 1060 53 
Number o f  P a r t -  
Length Rods (PLR) 8 
Compiled by:  F red  Heddleson 1 1 / 7 3  
INuclear S a f e t y  I n f o r m a t i o n  C e n t e r -  
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A c c e l e r a t i o n ,  g 0.70  
Opera t ing  Bas is  Earthquake 
A c c e l e r a t i o n ,  g None 
Earthquake V e r t i c a l  Shock, 
% of H o r i z o n t a l  66 

C.  SAFETY-RELATED D E S I G N  C R I T E R I A  

Exclus ion  D i s t a n c e ,  I 
Reactor :  SEABROOK 

Tornado 300 mph r o t  i- 60 t r a n s  

AP = 3 p s i /  3 s e c  

Miles  0 .61  I Design Winds i n  mph: 
Low Popula t ion  Zone 1 

D 1 .  CONTAINMENT 

Max Leak Rate a t  Design 
P r e s s u r e ,  %/day 0 . 2  

A t  0 - 50 f t  e l e v  110 Dis tance ,  Miles  1 .50 
Metropol i s  Dis tance  Popula t ion  

Design P r e s s u r e ,  48 

n a l  P r e s s u r e ,  p s i g  43 

D U E  
C a l c u l a t e d  Max I n t e r -  

135 

150 - 400 f t  165 

Lawrence, Mass. 20 m i  

Design Bas is  Earthquake 

Vacuum Relief C a p a b i l i t y :  
Normal o p e r a t i n g  containment  p r e s s u r e  i s  0 . 5  p s i g .  
~ _ _  

Post -Cons t ruc t ion  T e s t i n g :  
Two l e a k a g e - r a t e s  tests w i l l  be  r u n  - o n e  a t  22 p s i g  and one a t  42.9 
p s i g .  P e r i o d i c  tests w i l l  b e  r u n  t h e r e a f t e r .  
s u r e  t e s t e d  a t  115% of des ign  p r e s s u r e .  

P e n e t r a t i o n s :  
Found no r e f e r e n c e  on d e s i g n  c h a r a c t e r i s t i c s  of 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  be  pres -  

Weld Channels :  
F igures  3.8-12 and 3.8-13 show channels  over  seam welds a t  base  of 
l i n e r  t o  be  used f o r  l e a k  t e s t i n g .  



109 

Page 3 ,  PWR 

D 2 .  CONTAINMENT SAFETY FEATURES Reactor :  SEABROOK 
Containment Spray System: 
hydroxide i n t o  containment a f t e r  a LOCA t o  c o o l  i t  and remove i o d i n e .  
Pumps i n i t i a l l y  t a k e  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  tank  and 
pump through spray  h e a d e r s  i n  the containment  dome. 
t h e  water i s  removed from t h e  t a n k ,  s u c t i o n  i s  t r a n s f e r r e d  t o  t h e  con- 
ta inment  sump, and c o o l i n g  cont inues  by r e c i r c u l a t i n g  sump water. 

Containment 
LOCA. 
c o i l  u n i t s  are provided (one i s  s tandby)  t o  main ta in  containment 
tempera tures  w i t h i n  50 F t o  120 F l i m i t s  d u r i n g  normal o p e r a t i o n  
and/or  shutdown. 

Sprays w a t e r  c o n t a i n i n g  boron and sodium 

A f t e r  a p a r t  of 

- 
There are no f a n - c o i l  c o o l e r s  f o r  c o o l i n g  a f t e r  

A l l  p o s t  LOCA cool ing  i s  done by containment  spray .  S i x  fan-  

Containment- I s o l a t i o n  S y s t e m :  Double-barr ier  p r o t e c t i o n  i s  provided 
on a l l  l i n e s  t h a t  p e n e t r a t e  containment and can be  a v a l v e ,  diaphram, 
o r  c l o s e d  system. 
d i f f e r e n t  k i n d s  of s i g n a l s  (Phase A and Phase B ) .  
Containment v a l v e s  i s  a l s o  p o s s i b l e .  

Containment A i r  F i l t r a t i o n :  
containment leakage.  
of LOCA it s t a r t s  and main ta ins  n e g a t i v e  p r e s s u r e  i n  t h e  annulus .  
and c h a r c o a l  f i l t e r s  are used. 

Penet ra t ion=:  None found on s k e t c h e s ,  b u t  Table  1.3-1, s h e e t  6 ,  
d i s c u s s e s  v e n t i l a t i o n  of t h e  p e n e t r a t i o n  area. 

S e v e r a l  c a t e g o r i e s  of i s o l a t i o n  e x i s t  c l o s i n g  on 
Manual o p e r a t i o n  of 

System c o l l e c t s  , f i l t e r s ,  and d i s c h a r g e s  
System does n o t  o p e r a t e  normally,  b u t  i n  event  

HEP 

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

Accumulator Tanks: There are 4 t a n k s ,  each c o n t a i n i n g  6360 g a l .  of 
bora ted  water under n i t r o g e n  gas  p r e s s u r e  of 660 p s i g .  When system 
p r e s s u r e  drops  t o  660 p s i g  o r  a minimum of 600, t a n k s '  c o n t e n t s  are 
d ischarged  i n t o  each of t h e  4 cold  l e g s  of t h e  r e a c t o r  v e s s e l  - i n  
time and of s u f f i c i e n t  q u a n t i t y  t o  cover  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 :  There are 2 pumps each r a t e d  425 gpm a t  
1080 p s i g  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  w a t e r  s t o r a g e  tank .  These 
pumps can supply  water l o s t  by b r e a k s  up t o  6-in. d i m  p ipes .  I n i -  
t i a l l y ,  t h e  high-head pumps sweep t h e  concent ra ted  b o r i c  a c i d  from 
t h e  boron i n j e c t i o n  tank .  Also ,  t h e r e  are 2 c e n t r i f u g a l  charg ing  
pumps t h a t  o p e r a t e  i n  t h e  same manner. They are r a t e d  150 gpm a t  
2800 p s i g .  

- 
Low-head SaEety I n j e c t i o n :  
f l o o d  t h e  c o r e  through co ld  l e g s  when t h e  p r e s s u r e  i n  t h e  system drops 
t o  where t h e  pumps w i l l  o p e r a t e .  
Water Storage  Tank u n t i l  t h a t  supply  i s  exhausted.  
c i r c u l a t e d  from t h e  sump. 
found . 

Two r e s i d u a l  h e a t  removal system pumps 

Suct ion  i s  taken  from t h e  Refuel ing 
Water i s  then  re- 

Capaci ty  of  t h e s e  pumps could n o t  be  
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E. OTHER SAFETY-RELATED FEATURES 
Reactor :  SEABROOK 

Reactor Vessel F a i l u r e :  
io  r e f e r e n c e  found. 

Containment F l o o d a b i l i t y  : 
i o  r e f e r e n c e  found. 

Reactor-Coolant Leak-Detection System: 
I a r i a t i o n s  i n  p a r t i c u l a t e  a c t i v i t y ,  gaseous a c t i v i t y  and s p e c i f i c  
lumidity of containment atmosphere above a p r e s e t  l e v e l  g i v e  ind ica-  
:ion of leakage i n  t h e  c o n t r o l  room. P a r t i c u l a t e  and gaseous a c t i v i t y  
are monitored by containment a i r  p a r t i c u l a t e  and rad iogas  monitors .  
j p e c i f i c  humidi ty  i s  monitored by condensate  measuring system and dew 
) o i n t  temperature  system. 
i b l e  sources  w i l l  be  1 gpm. 

Maximum permiss ib le  leakage from u n i d e n t i f i -  

Fai led-Fuel-Detect ion System: 

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

Emergency Power: 
lour d iese l -genera tor  sets each r a t e d  4500 kW f o r  cont inuous o p e r a t i o n  
ire ar ranged  2 u n i t s  f o r  each r e a c t o r .  
mgineered s a f e t y  f e a t u r e  loads  having t h e  o t h e r  u n i t  f o r  backup. 
h g i n e s  are s t a r t e d  by independent compressed a i r  s u p p l i e s .  
ias a s k i d  mounted day tank wi th  f u e l  f o r  3 h r s  o p e r a t i o n  and a s torage  
:ank w i t h  7 d a y s '  supply of f u e l .  

One u n i t  can supply a l l  

Each u n i t  

Cont ro l  of Axial Xenon O s c i l l a t i o n s  By Burnable Shims, Part-Length 
Control  Rods, In-Core Ins t rumenta t ion :  In-core ins t rumenta t ion  g i v e s  
n f o r m a t i o n  on r a d i a l ,  a x i a l ,  and az imutha l  c o r e  c h a r a c t e r i s t i c s  giv-  
ing f i s s i o n  power d i s t r i b u t i o n .  
:t f l i p 1  r y r l p  
Boron D i l u t i o n  Cont ro l :  I n  e i t h e r  automatic  c o n t r o l ,  o r  i n  manual 
' o n t r o l ,  boron d i l u a t i o n  cannot proceed s o  r a p i d l y  t h a t  o p e r a t o r s  do 
l o t  have s u f f i c i e n t  t i m e  f o r  cor rec t ion . .  There i s  a leeway of a t  
Least 15 minutes f o r  c o r r e c t i o n .  
x m p e r a t u r e  r ise w i l l  cause t h e  r e a c t o r  t o  reach  overtemperature  a t  
: r i p  s e t p o i n t .  

Burnable poison provides  p a r t i a l  con- 

If no a c t i o n  i s  taken,  power and 

Long-Term Cooling: Res idua l  h e a t  removal system can c i r c u l a t e  water 
chrough t h e  r e a c t o r  and cool  i t  i n  t h e  RHRS h e a t  exchangers f o r  long  
Jer iods .  
sater should be r e q u i r e d .  

Water from t h e  ocean i s  probably a v a i l a b l e  i f  a d d i t i o n a l  

Organic-Iodide F i l t e r  : 

Hydrogen Recombiner: 
t i o n  i n  post-LOCA atmosphere. 

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

C a t a l y t i c  recombiners reduce hydrogen concentra-  
Emergency purge supplements recombiner. 
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R 
F. GENERAL Reactor :  SEABROOK 
Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: 
A 30' tower w a s  i n s t a l l e d  i n  March 1972 f o r  dewpoint measurements. 
Wind d a t a  h a s  been c o l l e c t e d  s i n c e  Nov. 1971 a t  30' above grade and 
130 ' .  Found no r e f e r e n c e  t o  seismographs. 

. 

P l a n t  Operat ion Mode: 
Designed f o r  load  fo l lowing  i f  t h a t  method of o p e r a t i o n  i s  r e q u i r e d .  

- 
S i t e  D e s c r i p t i o n :  
S i t e  is a d j a c e n t  t o  Hampton Harbor, N . H . ,  on t h e  south  bank of t h e  
Brown River. Almost a l l  of t h e  land  w i t h i n  compass r e a d i n g s  of 0" t o  
180" is  salt-water marshes. The r e s o r t  areas along t h e  ocean cause a 
high i n f l u x  of summer r e s i d e n t s  and t o u r i s t s  t o  t h e  area. 
of t h e  p l a n t  i s  most ly  undeveloped w i t h  second growth s c r u b .  

Area w e s t  

- 
Turbine O r i e n t a t i o n :  

- Emergency Plans  : 
Plans  and procedures  w i l l  be  developed i n  accordance w i t h  AEC guide 
l i n e s .  
s e v e r i t y ,  a s s i g n  r e s p o n s i b i l i t i e s ,  and t o  o u t l i n e  b e s t  course of ac- 
t i o n .  Plan covers  3 b a s i c  a c t i v i t i e s :  (1) d i r e c t i o n  of a c t i v i t i e s ,  
(2) o r g a n i z a t i o n  of o f f - s i t e  s u r v e i l l a n c e ,  and (3) n o t i f i c a t i o n  of 
o f f s i t e  a u t h o r i t i e s  such as l o c a l  o r  s ta te  agencies  involved,  p a r t i -  
c u l a r l y  t h e  N.H.  Radia t ion  Cont ro l  Agency. 

Environmental Monitor ing P lans :  
P r e o p e r a t i o n a l  monitor ing s t a r t e d  i n  t h e  s p r i n g  of 1973 t o  s tudy  
p h y s i c a l  and chemical parameters  of t h e  e s t u a r i n e  waters and t h e  
ocean. Also ,  b e n t h i c  organisms w i l l  b e  s t u d i e d .  S ince  clams are 
t h e  dominant organism i n  t h e  e s t u a r y ,  t h e i r  au tecology w i l l  be 
monitored. L o b s t e r s ,  c r a b s ,  f i n f i s h ,  p lankton ,  and phytoplankton 
w i l l  be  s t u d i e d .  Included i n  monitor ing programs w i l l  be  ground- 
water, a i r ,  and r a d i o l o g i c a l  parameters .  

Ejected t u r b i n e  b lades  could n o t  m k e  co n t u m t .  * 

Plan  purpose w i l l  be  t o  c l a s s i f y  emergencies accord ing  t o  

R W - :  
Gases are compressed and s t o r e d  i n  waste gas  decay tanks  f o r  pre-  
s c r i b e d  per iods  of t i m e  t o  a l low r a d i o a c t i v i t y  t o  decay p r i o r  t o  be ing  
r e l e a s e d .  Liquids  are processed i n  evapora tors ,  and can be recyc led  
back i n t o  t h e  p l a n t  o r  r e l e a s e d  if low enough i n  a c t i v i t y .  
are s o l i d i f i e d  i n  drums o r  c o n t a i n e r s  and s t o r e d  o n s i t e  f o r  decay 
p r i o r  t o  shipment o f f s i t e  f o r  b u r i a l .  

S o l i d s  

P l a n t  Vent: 
A v e n t  s t a c k  r u n s  up the  o u s t i d e  of t h e  containment  s t r u c t u r e .  
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Reactor :  SEABROOK G .  SITE DATA 

Nearby Body of Water: 
Hampton Harbor and Max Prob Flood Level 19.6' (MSLJ 

Normal Level 0 (MSL 1 
A t l a n t i c  Ocean 

S i z e  of S i t e  715 Acres 

Topography of  S i t e :  F l a t  

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

T o t a l  Permanent Populat ion:  I n  2 m i  r a d i u s  3.183 ; 10 m i 7 u Q 7  

Date of Data: I n  5 m i  r a d i u s 2 1 , 3 5 1  ; 50 m i  

Nearest C i t y  of 50,000 Populat ion:  Lawrence, Mass. 

D i s t .  from s i t e  20 Miles, D i r e c t i o n  Sw , Popula t ion  h8,nnn 

Land Use i n  5 Nile Radius: E a s t e r l y  salt-water nlarshes except  f o r  
r e s i d e n t i a l  a long t h e  ocean. 
undeveloped o r  low d e n s i t y  r e s i d e n t i a l .  
Meteorology: P r e v a i l i n 8  wind d i r e c t i o n  WNW Avg. speed ?.4muh 

NW t h e r e  are some i n d u s t r i e s ,  and SW i s  

S i t e  Grade Eleva t ion  20' (MSLj 

S t a b i l i t y  Data - 
Misce l laneous  Items Close t o  t h e  S i t e :  
The n e a r e s t  s c h o o l  i s  1 114 m i  S w i t h  650 p u p i l s .  
i s  1 112 m i  NW w i t h  150. Hampton 
Beach Park i s  2 m i  E .  U . S .  Hwy #1 passes  1 m i  W of s i t e  and 1-95 i s  
1.6 m i  W. The n e a r e s t  a i r p o r t  i s  4 112 m i  NE. Center  of Boston 
met ropol i tan  area i s  about 40 m i  SW. 

S t a b i l i t y  Index D t o  E 

Another c l o s e  school  
Amesbury H o s p i t a l  i s  5 112 m i  SW. 

H.  CIRCULATING WATER SYSTEM 
~~ ~~ 

TYPe Of S Y S e :  Once through 

Water Taken From: A t l a n t i c  ocean 

Intake Structure: I n  t h e  ocean about  3000' o f f - shore .  S t r u c t u r e  i s  
Flow t o  p l a n t  i s  t h r u  a n  c i r c u l a r  wi th  water e n t e r i n g  a t  per imeter .  

18 '  diam tunnel  about 240' below t h e  ocean, i n t o  t h e  pump house f o r  
c i r c u l a t i o n .  Max . - w i n o  v ~ l n r ~ t ~  7 -  1 1. F t I r n n  
Water Body Temperatures:-Winter mfnirnum-'3j-''p-' Summer maximum 

. .  

(c f  s )  average River  Flow --- ( c f s )  minimum; --- 
Service  Water Q u a n t i t y  18,500 gpmlreactor  

Flow Thru Condenser 374,000 (gpm)/reactor  Temp. R i s e  44 *I 

Heat Diss ipa ted  t o  Environment 8000 X l o 6  (Btu /hr )  / r e a c t o r  

Heat Removal Capaci ty  of Condenser --- (Btufhr )  / r e a c t o r  

Discharge S t r u c t u r e :  Discharged t o  ocean t h r u  18 '  diam t u n n e l  about  
200' below t h e  ocean. A s i n g l e  p o r t  d i s c h a r g e  or  a m u l t i p o r t  d i f f u -  
s i o n  system w i l l  be  used. F i n a l  d e c i s i o n  has  n o t  been made. 

1 Cooling Tower(s): Descr ip t ion  & Number - None 

Blowdown - --- gpmfreactor  Evaporat ive loss --- gpm/reactor 
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Avp Heat  F l u x ,  
B t u / h r  f t 2  
Max Heat F l u x ,  
B t u / h r  f t 2  
Avg Thermal 
O u t p u t ,  k w / f t  
Max Thermal 

. 

217 , 200 

521,300 

7.05 

. 

L i h / " / , O  ""LU 

Doppler  C o e f f i c i e n t ,  Nega t ive  a t  a l l  
Ak/k/OF power l e v e l s  
Shutdown Margin,  H o t  
1 rod s t u c k ,  %&/k 
Burnab le  P o i s o n s ,  B o r o s i l i c a t e  i n  
Type and Form s s t  t u b e s  
Number of C o n t r o l  
Rods 5 3  
Number o f  P a r t -  
Length Rods (PLR) 8 
Compiled by: F r e d  Heddleson 1 1 / 7 3  
Nuc lea r  S a f e t y  I n f o r m a t i o n  C e n t e r  

1060 

160 

Data from PSAR & RESAR Page 1 (PWR) 

COMANCHE PEAK. 50-445. 50-446 

Temp, OF 
30. Coolan t  
Loops 

P r o j e c t  Name: Comanche Peak Steam Electr ic  S t a t i o n ,  

s 6 6 0  

4 

U n i t s  1 & 2 
L o c a t i o n :  S o m e r v i l l e  County,  

Owner: Texas U t i l i t i e s  
65 m i  SW o f  D a l l a s / F o r t  Worth 

A .  THERMAL-HYDRAULIC 

3411 Thermal O u t p u t ,  
MWt 

T o t a l  Heat  O u t p u t ,  3579 
S a f e t y  D e s i r n .  MWt 
T o t a l  Heat  O u t p u t ,  1 1 , 6 4 2 ~ 1 0 6  
B t u / h r  
System P r e s s u r e ,  2250 
p s i a  
DNBR, 2.03 
Nominal 
T o t a l  F l o w r a t e ,  1 4 2 . 2 ~ 1 0 6  
l b / h r  I 
cc f  F l o w r a t e  f o r  I L L  

Heat  T r a n s ,  l b / h r  I 135.8x106 
Eff  Flow Area f o r  I 
Heat T r a n s  
Avg V e l  Along 
p e l  Rods,  fTlo6 
l b / h r - f t  
Nominal C O G  
I n l e t  Temp,  

vg Mass V e l o c i t y ,  

162.3 
Avg Fisc: i n  
Core, 'E' 
Nom Hot Charinel 
O u t l e t  Temp, 

"F  ~~~~~ 

Avg F i lm C.ot=ff, 
B t u / h r  f t '- I; 
Avg Fi lm Temp 
D i f f .  "F 1.L36.2 

O u t p u t ,  k w / f t  (16.9 
Max Clad S u r f a c e  

A-E: Gibbs and H i l l  
V e s s e l  Vendor: --- 
NSS Vendor: West inghouse 
Containment 

C o n s t r u c t o r :  Brown and Root 

B.  NUCLEAR 

Inoae raco r  v o l a  L o e r r ,  
AI,  lb IT 11-4  d I Nega t ive  
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C .  SAFETY-RELATED DESIGN C R I T E R I A  
R e a c t o r :  COMANCHE PEAK 

Design Winds in mph: 

A t  0 - 50 f t  e l e v  80 

50 - 150 f t  95 

150 - 400 f t  110 

Tornado 300 mph r o t .  + 60 
T r a n s .  

: A s t e e l  l i n e d  (1 /4"  t o  3/8 ' t h k . ) ,  r e i n f o r c e d  

h e m i s p h e r i c a l  dome 2 '  6" t h k .  suppo t e d  on a f l a t  f o u n d a t i o n  m a t .  
Containment f r e e  volume i s  2 . 5  X 1 0  cu .  f t .  1; 

c o i n c i d e n t  t e m p e r a t u r e  i s  280 F .  

.f Capab i l i t y :  Found no  r e f e r e n c e .  

ments  up t o  1 .15  d e s i g n  p r e s s u r e .  D e f l e c t i o n s  and l e a k a g e  w i l l  be 

s i n g l e  s e a l e d .  

Channe&: Leak chase  c h a n n e l s  w i l l  b e  p rov ided  a t  seams i n  t h e  
con ta inmen t  m a t  l i n e r  t h a t  are i n a c c e s s i b l e  f o r  o t h e r  means of  
i n s p e c t i o n .  

t 
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D 2 .  CONTAINMENT SAFETY FEATURES R e a c t o r :  COMANCHE PEAK 
C o n t a i n m e n t S p r a y  System: 

zach w i t h  c a p a c i t y  f o r  100% c o o l i n g  a f t e r  LOCA. Each sys t em h a s  2 
pumps, each  r a t e d  2900 gpm a t  275 p s i g ,  one h e a t  exchange r  (200 X 10 
BTUfhr), a s p r a y  h e a d e r  and a s s o c i a t e d  p i p i n g ,  v a l v e s ,  and n o z z l e 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  w a t e r  s t o r a g e  t a n k .  When t h a t  
supp ly  i s  used  u p ,  w a t e r  i s  r e c i r c u l a t e d  from t h e  con ta inmen t  sump. 

Containment  Coo l ing :  A l l  c o o l i n g  a f t e r  LOCA i s  accomplished by t h e  
containment  s p r a y  sys t em which a l s o  s p r a y s  sodium h y d r o x i d e  - b o r a t e  
s o l u t i o n  f o r  f i s s i o n  p roduc t  removal .  Four Ean-co i l  u n i t s  remove 
g e n e r a t e d  h e a t  f rom normal  o p e r a t i o n  t o  h o l d  t e m p e r a t u r e  below 120 F .  
Three g n i t s  have 100% c a p a c i t y  t o t a l .  
2 X 1 0  BTUfhr. 

Two s e p a r a t e  s p r a y  sys t ems  a r e  a v a i l a b l e ,  

6 

- 

Each u n i t  h a s  a c a p a c i t y  o f  

Containment  ISOkit iOn System: 
t a inmen t  a tmosphere have 2 i s o l a t i o n  v a l v e  b a r r i e r s  i n  s e r i e s  where 
t h e y  p e n e t r a t e  c o n t a i n m e n t ,  so  t h a t  f a i l u r e  o f  one does  n o t  p r e v e n t  
i s o l a t i o n ,  t h u s  p r o v i d i n g  g r e a t e r  r e l i a b i l i t y .  Valve c l o s i n g  i s  
au tomat i c  on t h e  i s o l a t i o n  s i g n a l  and v a l v e s  a r e  d e s i m e d  t o  f a i l  s a f e  
Containment A i r  F i l t r a t i o n :  A i r  e x h a u s t e d  from con ta inmen t  i s  passed  

t h r u  HEPA and c h a r c o a l  f i l t e r s  and on t o  t h e  d i s c h a r g e  d u c t .  A f i l -  
t r a t i o n  i n s i d e  con ta inmen t  c l e a n s  up t h e  a i r ,  r e d u c i n g  f i s s i o n  p roduc t  
a c t i v i t y  t o  a s a f e  l e v e l  f o r  p e r s o n n e l  a c c e s s .  
P e n e t r a t i o n % :  E l e c t r i c a l  p e n e t r a t i o n  a r e a  i s  shown on drawings.  

L i n e s  c o n n e c t i n g  d i r e c t l y  t o  t h e  con- 

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

Accumulator Tanks:  Four  t a n k s  e a c h  w i t h  6400 g a l .  o f  b o r a t e d  w a t e r  an  
p r e s s u r i z e d  t o  650 p s i  o p e r a t i n g  p r e s s u r e  w i t h  n i t r o g e n  g a s  a r e  r eady  t 
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  when r e a c t o r  p r e s s u r e  d r o p s  below 
650 p s i g .  Two check v a l v e s  i n  series a r e  t h e  o n l y  o p e r a t i n g  p a r t s .  
Each t ank  d i s c h a r g e s  i n t o  one of t h e  r e a c t o r - c o o l a n t  sys t em c o l d  l e g s .  

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  System i s  s t a r t e d  au to -  
n a t i c a l l y  from an  abnormal c o n d i t i o n  i n  t h e  p r e s s u r i z e r  p r e s s u r e  o r  
l e v e l ,  T a v g . ,  main steam 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 . ,  an 
t h e  con ta inmen t  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 i v e n ,  3 sets of 
Jumps s t a r t  - 2 e a c h  o f  c e n t r i f u g a l  c h a r g i n g  pumps, s a f e t y  i n j e c t i o n  
pumps, and r e s idua l -hea t - r emova l  pumps. Charging pumps i n j e c t  concen- 
t r a t e d  b o r i c  a c i d  f i r s t  and t h e n  b o r a t e d  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 a n k  (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 r  400 
spm @ 1700 p s i g  from r e f u e l i n g  w a t e r  s t o r a g e  t a n k  i n t o  t h e  4 h o t  l e g s .  

W 

W - 

- - 
Low-head S a f e t y  I n j e c t i o n :  

leat-Removal pumps, which s tar t  t o  d e l i v e r  b o r a t e d  water from t h e  re- 
Eue l ing  w a t e r  s t o r a g e  t a n k  when r e a c t o r  p r e s s u r e  d rops  t o  abou t  170 p s i  
Chese pumps are r a t e d  4500 gpm @ 600 p s i g .  A f t e r  an  i n c i d e n t  when t h e  
j 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  w a t e r  i n  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 a n k  i s  u s e d ,  t h e  r e s idua l -hea t - r emova l  pumps a r e  t h e n  s w i t c h e d  
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  i s  c i r c u l a t e d  th rough  t h e  r e a c t o r  
Erom t h e  con ta inmen t  sump. 

T h i s  s e r v i c e  i s  s u p p l i e d  by t h e  Res idua l -  

W - 
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Page 4 .  PWR 

Reactor :  COMANCHE PEAK E .  OTHER SAFETY-RELATED FEATURES 

Reactor  Vessel F a i l u r e :  

Found no r e f e r e n c e .  
Containment . Floodab ili t y  : 

Found no r e f e r e n c e .  
Reactor-Coolant Leak-Detection System: 

Leakage i s  monitored and i n d i c a t e d  i n  t h e  c o n t r o l  room by a i r  p a r t i c u -  
1 la te  monitors ,  r a d i o a c t i v e  gas monitors  and s p e c i f i c  humidity monitors  

Levels  of a i r b o r n e  c o r r o s i o n  products ,  gaseous a c t i v i t y ,  and s p e c i f i c  
humidity above normal l e v e l s  i n d i c a t e  leakage.  L i m i t  of u n i d e n t i f i -  
a b l e  leakage i s  15 gpm. The a i r  p a r t i c u l a t e  monitor has  a s e n s i t i v i t y  
of 1 gpm. 

Emergency Power: 

Three 100% c a p a c i t y  d iese l -genera tor  sets provide  emergency power t o  
both  u n i t s ,  one genera tor  set f o r  each u n i t ,  and one set t h a t  can sup- 
p l y  power t o  e i t h e r  r e a c t o r  u n i t  as backup. Diesel-generator  sets a r e  
r a t e d  4300 KW (cont inuous r a t i n g ) .  U n i t s  are housed s e p a r a t e l y  and 
have independent a u x i l i a r i e s .  
3 hours  of opera t ion .  
f o r  7 days.  
Cont ro l  of Axia l  Xenon O s c i l l a t i o n s  By Burnable Shims, Part-Length 
Control  Rods, In-Core Ins t rumenta t ion :  In-core ins t rumenta t ion  g i v e s  
informat ion  on r a d i a l ,  a x i a l ,  and az imutha l  core  c h a r a c t e r i s t i c s  giv-  
i n g  f i s s i o n  power d i s t r i b u t i o n .  
c o n t r o l  of excess  r e a c t i v i t y  a v a i l a b l e  dur ing  f i r s t  f u e l  cvc le .  

A day tank on each d i e s e l  has  f u e l  f o r  
An underground s t o r a g e  tank  has  f u e l  c a p a c i t y  

Burnable poison provides  p a r t i a l  

I n  e i t h e r  au tomat ic  c o n t r o l ,  o r  i n  manual c o n t r o l ,  boron d i l u t i o n  
cannot  proceed s o  r a p i d l y  t h a t  o p e r a t o r s  do n o t  have s u f f i c i e n t  t i m e  
f o r  c o r r e c t i o n .  There i s  a leeway of a t  least  15  minutes  f o r  correc-  
t i o n .  I f  no a c t i o n  i s  taken,  power and temperature  rise w i l l  cause 
t h e  r e a c t o r  t o  reach  overtemperature  a t  t r i p  s e t p o i n t .  

Long-Term Cooling: 

The r e s i d u a l  h e a t  removal system provides  long-term cool ing  by re- 
c i r c u l a t i o n  of coolan t  from t h e  containment sump, be ing  cooled by 
t h e  RHRS h e a t  exchangers. 

Found no r e f e r e n c e .  Organic-Iodide F i l t e r :  

Hydrogen Recombiner: 
u n i t .  

Two recombiners are provided f o r  each r e a c t o r  
A hydrogen purge system i s  a v a i l a b l e  as backup. 
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Reactor :  COMANCHE PEAK - F. G E N E W  

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: 

Weather d a t a  c o l l e c t i o n  w a s  s t a r t e d  a t  t h e  s i te  i n  May 1972 w i t h  a 
200-ft tower. T r i a x i a l  s t r o n g  motion acce lerometers  w i l l  be  in-  
s t a l l e d  on containment and a u x i l i a r y  b u i l d i n g  s t r u c t u r e s .  
P l a n t  Opera t ion  Mode: 

Load fo l lowing  c a p a b i l i t i e s  provided.  
S i t e  D e s c r i p t i o n :  

S i t u a t e d  a long  Squaw Creek a d j a c e n t  t o  t h e  proposed Squaw Creek 
Reservoi r  which i s  proposed f o r  s t a t i o n  cool ing .  The s i te  i s  a t  t h e  
base  of a p e n i n s u l a  which w i l l  p r o j e c t  o u t  i n t o  t h e  r e s e r v o i r  about  
3500 f t .  Cool ing water i n t a k e  i s  on south  s i d e  of t h e  p e n i n s u l a  and 
d i s c h a r g e  on t h e  n o r t h .  
s m a l l  number of i n h a b i t a n t s .  

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  containment 
C e n t e r l i n e s  are about  225 f t  apar t .  
- Emergency P l a n s :  

A p r e l i m i n a r y  p lan  h a s  been prepared  and t h e  f i n a l  p l a n  w i l l  be  pre- 
sen ted  i n  t h e  FSAR. The p l a n  i s  concerned w i t h  4 main a c t i v i t i e s  - 
(1) I d e n t i f i c a t i o n  and e v a l u a t i o n  of t h e  magnitude of t h e  a c c i d e n t ;  
(2) d i r e c t i o n  of ac t iv i t i e s  t o  l i m i t  consequences of a c c i d e n t ;  
(3) o r g a n i z a t i o n  and c o n t r o l  of o f f s i t e  r e g u l a t i o n s  e f f e c t e d  by 
a c c i d e n t a l  release; and ( 4 )  p r o t e c t i v e  measures t o  safeguard  t h e  
p u b l i c .  

- 

- 

The area around t h e  p l a n t  i s  r u r a l  w i t h  a 

Environmental Monitor ing P l a n s :  

To measure whole-body dose from gaseous e f f l u e n t  and o n - s i t e  sources ,  
t o  measure 1-131 i n  a i r ;  and t o  measure r a d i o n u c l i d e s  ( e s p e c i a l l y  
1-131) i n  mi lk .  
c u l a t e ,  s u r f a c e  w a t e r ,  w e l l  water,  f o r a g e ,  b e e f ,  f i s h ,  sediment ,  
b e n t h i c  fauna ,  and a q u a t i c  p l a n t s .  
l o c a t i o n  of measurements have been determined t o  maximize t h e  d a t a  
r e l a t i n g  t o  t h e  dose t o  humans. 

Radionucl ides  w i l l  a l s o  b e  measured i n  a i r b o r n e  p a r t i  

Frequency of measurements and 

Radwaste T r e a g z e s :  

F a c i l i t i e s  are designed s o  d i s c h a r g e  of e f f l u e n t s  and o f f - s i t e  sh ip-  
ments are i n  accordance w i t h  AEC r e g u l a t i o n s .  Radioac t ive  gases  are 
pumped by compressors t o  a gas  decay tank  where they  are h e l d  f o r  de- 
cay. 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 normal o p e r a t i o n ,  gases  are d ischarged  a t  a 
c o n t r o l l e d  rate through t h e  monitored p l a n t  v e n t .  L iquid  w a s t e s  are 
processed  t o  remove most r a d i o a c t i v e  materials.  S o l i d  wastes w i l l  be  
e i t h e r  from f i l t e r i n g  and d e m i n e r a l i z e r  o p e r a t i o n ,  o r  from low- 
r a d i a t i o n  level paper ,  c l o t h i n g ,  r a g s ,  towers ,  e tc .  S o l i d s  w i l l  be  
packed i n t o  55-gal. drums and shipped o f f s i t e  f o r  d i s p o s a l .  

P l a n t  Vent: Stack runs  up t h e  s i d e  of each containment s t r u c t u r e .  
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(MSL) S i t e  Grade Eleva t ion  810' 

Page 6 ,  PwR 

Topography of S i t e :  F l a t  wi th  h i l l s  r i s i n g  from t h e  r e s e r v o i r .  

of Surrounding Area (5 m i  r a d ) :  R o l l i n g  t o  h i l l y .  
T o t a l  Permanent Popula t ion :  I n  2 m i  r a d i u s  41 ; 10 n i  6554 ~ 

Date of Data: 1970 In 5 m i  r a d i u s  1983 ; 50 m i  
Nearest C i t y  of 50,000 Populat ion:  F o r t  Worth, Texas 

D i s t .  from s i t e  40 Miles, D i r e c t i o n  NE , Popula t ion  360.000 

Land Use i n  5 Xile Radius: 
Lgr icu l tura l ,  r u r a l  farmlranch l a n d ,  most of which i s  range land .  

Meteorology: Preva i l inp ,  wind d i r e c t i o n  s s ~  Avg. speed 11 e 
S t a b i l i t y  Data - 
Misce l laneous  I t e m s  Close t o  t h e  S i t e :  
Zose which i s  SSE about  4 1 1 2  m i l e s .  
NW and U.S.  highway 67 i s  about  4 m i  SW. 
2 314 m i  E. 
i n .  n a t u r a l  gas l i n e  r u n s  w i t h i n  2 1 1 2  m i  of t h e  s i te .  The n e a r e s t  
school  i s  5 112  m i  SSE. 

H.  CIRCULATING WATER SYSTEM 

- 

P a s q u i l l  D 55% of t i m e  
The n e a r e s t  community i s  Glen 

U.S .  highway 377 is  about 9 m i  
State  highway 144 i s  about  

A 26-in. o i l  p ipe  l i n e  runs  v e r y  near  t h e  s i te  and a 36- 

~~~~~~~~ ~ 

Type Of S Y S e :  Once through 

Water Taken From: 

I n t a k e  S t r u c t u r e :  
,ocated south  of t h e  p l a n t  on Squaw Creek Reservoi r  c o n s i s t i n g  of t r a s h  
.acks, t r a v e l i n g  s c r e e n s  and pumps. Enter ing  v e l o c i t y  i s  0.8 f p s .  
pproach  v e l o c i t y  t o  sc reens  i s  1 f p s .  
Water Body Temperatures: Winter minimum --- OF Summer maximum ---'I 

River  Flow --- ( c f s )  minimum; --- (c f  s )  averagc 

Serv ice  Water Quant i ty  11.500 gpm/reactor  

Flow Thru Condenser 1,100,000 (gpm)/reactor  Temp. R i s e  15  '1 

Heat D i s s i p a t e d  t o  Environment --- (Btu /hr )  / r e a c t o r  

Heat Removal Capaci ty  of Condenser --- ( B t u / h r ) / r e a c t o r  

Discharge S t r u c t u r e :  

Squaw Creek Reservoi r  (143,200 a c r e - f e e t )  
( % U S  arT-cas) , 

Discharged water f lowsthrough a cana l  t o  t h e  
r e s e r v o i r  where i t  widens o u t  t o  spread t h e  d ischarge  i n  a wide, 
t h i n  l a y e r  on t h e  s u r f a c e .  

S i z e  of S i t e  +5000 Acres 

Reactor: COMANCHE PEAK G .  SITE DATA 

Nearby Body of Water: 
;quaw Creek Reservoir  Max Prob Flood Level  790' (MSL) 
Jurouosed) 

Normal Level 773' (MSL 1 

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

Blowdown - --- gpmfreactor Evaporat ive loss --- gpmlreactor  
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Data from PSAR Page 1 ( B V R )  

DOUGLAS POINT, 50-448, 50-449 

P r o j e c t  N a m e :  Douglas P o i n t  Nuclear Genera t ing  
S t a t i o n ,  1 & 2 A-E: Ebasco Services, Inc .  

' Locat ion:  Char les  Co., Md." Vessel Vendor: 
NSS Vendor:General  E l e c t r i c  

Owner: Potomic E l e c t r i c  Power Containment * 30 m i  SSW of Wash., D . C .  Cons t ruc tor :  Ebasco Services =c _ _ _ _ _ ~ ~ ~  - 

A .  THERMAI,-HYDRAULIC B .  NUCLEAR 

Compiled by: Fred Heddleson - Dec. 1973 
ORNL, Nuclear  S a f e t y  Informat ion  Center  

1 

. 



1 2 4  

E x c l u s i o n  D i s t a n c e ,  
Miles 0.57 r a d i u s  
Low P o p u l a t i o n  Zone 
D i s t a n c e ,  Miles 3.0 
M e t r o p o l i s  D i s t a n c e  PoDula t ion  

Des ign  Winds i n  rnph: 

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

S a f e  Shutdown Ear thauake  150  - 400 f t  140 

T o r n a d o -  300 mph t a n g .  + 60 A c c e l e r a t i o n ,  g 
O p e r a t i n g  B a s i s  Ea r thquake  

AP = 3 p s i /  3.50-c A c c e l e r a t i o n ,  g 
Is I n t e n t  of 55 DEsign 
Cr i te r ia  S a t i s f i e d ?  Yes 

’ E a r t h q u a k e  V e r t i c a l  Shock, 
% of  H o r i z o n t a l  
R e c i r c u l a t i o n  Pumping System & MCHFR: The r e c i r c u l a t i o n  f low c o n t r o l  

0 .07 

t r a n s  --- 

I 67 

S a f e  Shutdown Ear thauake  150  - 400 f t  140 

T o r n a d o -  300 mph t a n g .  + 60 A c c e l e r a t i o n ,  g 
O p e r a t i n g  B a s i s  Ea r thquake  

AP = 3 p s i /  3.50-c A c c e l e r a t i o n ,  g 
Is I n t e n t  of 55 DEsign 
Cr i te r ia  S a t i s f i e d ?  Yes 

’ E a r t h q u a k e  V e r t i c a l  Shock, 
% of  H o r i z o n t a l  
R e c i r c u l a t i o n  Pumping System & MCHFR: The r e c i r c u l a t i o n  f low c o n t r o l  

0 .07 

t r a n s  --- 

I 67 

s y s t e m  c o n t r o l s  a v a r i a b l e - p o s i t i o n  f l o w  c o n t r o l  v a l v e .  The sys t em 
a u t o m a t i c a l l y  a d j u s t s  t h e  r e a c t o r  power o u t p u t  t o  t h e  l o a d  demand. 

D 1 .  CONTAINPENT 

25 
Drywell  Design 
P r e s s u r e ,  p s i g  
S u p p r e s s i o n  Chamber Design 

P r imary  Containment Leak 
R a t e ,  Z lday  
Second Containment  Design 

0 . 5  

_ _  
P r e s s u r e ,  p s i g  NA I P r e s s u r e ,  p s i g  1 5  
C a l c u l a t e d  Max I n t e r n a l  ISecond Containment  Leak - - -  P r e s s u r e ,  p s i g  38 IRate,  Xlday 

c o n s i s t  of a r e i n f o r c e d  c o n c r e t e  d r y w e l l  and a s t ee l  con ta inmen t  v e s s e l  
su r rounded  by a p r o t e c t i v 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 .  Con- 
t a i n m e n t  d e s i g n  i n c o r p o r a t e s  t h e  d r y w e l l / p r e s s u r e  s u p p r e s s i o n  f e a t u r e  
of p r e v i o u s  BWR con ta inmen t  d e s i g n s  i n t o  a d r y  con ta inmen t  t y p e  s t r u c -  
t u r e .  
a c t  as h e a t  s i n k  f o r  normal  and a c c i d e n t  c o n d i t i o n s .  F r e e  a i r  volume 

’Type o f  C o n s t r u c t i o n :  Containment s t r u c t u r e , d e s i g n a t e d  Mark 111, w i l l  

The p r e s s u r e  s u p p r e s s i o n  p o o l  w i l l  c o n t a i n  a d e q u a t e  water t o  

f l y  v a l v e .  
Post-Construction 
d e s i g n  p r e s s u r e  p e r  Appendix J o f  10 CFR 50 .  P e r i o d i c  l e a k - r a t e  tests 
w i l l  b e  r u n  t h e r e a f t e r .  

Penetrations: 

I n i t i a l  l e a k - r a t e  t e s t i n g  w i l l  b e  done a t  

A l l  p e n e t r a t i o n s  e x c e p t  c o l d  l i n e s  w i l l  b e  d o u b l e  
s e a l e d  w i t h  p r e s s u r e  t a p s  f o r  i n d i v i d u a l  t e s t i n g .  

. 

4 
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Page 3. BWR 

Reactor :  DOUGLAS POINT D 2 .  EMERGENCY CORE COOLING SYSTEMS 

Core Spray Cooling System: There are 2 c o r e  s p r a y  systems - t h e  high 
press .  core  s p r a y  system and t h e  low p r e s s . c o r e  spray  system, t h e  f i r s t  
of which i s  descr ibed  below under HPCI. The low p r e s s u r e  core  spray  
system c o n s i s t s  of a pump (6000 gpm a t  122 p s i d ) ,  a spray  s p a r g e r  i n  
the  r e a c t o r  v e s s e l  above t h e  c o r e ,  p i p i n g ,  v a l v e s ,  and c o n t r o l s .  This  
system starts automat ica l ly  on low water l e v e l  i n  t h e  r e a c t o r ,  o r  h igh  
drywel l  p r e s s u r e  - w i t h  low water l e v e l  i n  t h e  rearfpr. 
Auto-Depressurizat ion System: I f  t h e  high p r e s s u r e  c o r e  spray  system 
cannot main ta in  r e a c t o r  water l e v e l ,  t h e  ADS v e n t s  steam through t h e  
p r e s s u r e  r e l i e f  v a l v e s  t o  lower t h e  p r e s s u r e  s o  t h a t  f low from t h e  low 
p r e s s u r e  c o r e  spray  and low p r e s s u r e  coolan t  i n j e c t i o n  systems can 
f lood  t h e  core  i n  t i m e  t o  prevent  f u e l  damage. 
Residual-Heat-Removal System (MRS): Designed f o r  4 modes of opera-  
t i o n :  (1) s h u t  down cool ing;  (2 )  suppress ion  pool  cool ing;  ( 3 )  s t e a m  
condensing; and ( 4 )  low p r e s s u r e  coolan t  i n j e c t i o n .  System c o n s i s t s  
of 2 loops  each w i t h  2 h e a t  exchangers ,  1 main pump, and a s s o c i a t e d  
v a l v e s ,  p i p i n g ,  and c o n t r o l s .  Pumps are s i z e d  f o r  t h e  LPCI r e q u i r e -  
ments, 7100 gpm each a t  20 p s i d ,  and h e a t  exchangers are s i z e d  f o r  
containment cool ing  f u n c t i o n .  There i s  a t h i r d  s tandby loop housed i n  
the  Fuel  Handling Building provid ing  a d d i t i o n a l  p r o t e c t i o n  from one 
event  d e s t r o y i n g  a l l  c a p a b i l i t i e s .  

High-pressure Core Spray System: This  system has  one pump r a t e d  1650 
gpm a t  1100 p s i d  w i t h  necessary  p i p i n g , v a l v e s  and c o n t r o l s .  This  sys- 
t e m  o p e r a t e s  t o  provide  core  f looding  f o r  l a r g e  o r  small l e a k s  o r  
breaks .  It cont inues  t o  o p e r a t e  a f t e r  o t h e r  low p r e s s u r e  i n j e c t i o n  
system begins  o p e r a t i o n .  
tank o r  t h e  suppress ion  pool .  

Pump s u c t i o n  i s  from t h e  condensate s t o r a g e  
Two s e m i c i r c u l a r  s p a r g e r  r i n g s  w i t h  

w a t e r  r a d i a l l y  over  t h e  c o r e  and i n t o  t h e  f u e l  a s s e m b h  
Coolant - In iec t ion  System: This  system i s  p a r t  of t h e  

Res idua l  Heat Removal system and has  3 pumps each r a t e d  7100 gpm a t  20 
p s i d  which s tar t  a u t o m a t i c a l l y  a t  same t i m e  LPCS system starts.  
purpose i s  t o  f l o o d  t h e  c o r e  when r e a c t o r  p r e s s u r e  drops t o  a low 
v a l u e  along w i t h  low water l e v e l  i n  t h e  r e a c t o r .  
suppress ion  pool ,  p rovid ing  t h e  means f o r  long-term r e c i r c u l a t i o n .  

The 

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

- 
E .  OTHER SAFETY-RELATED FEATURES 

Main-Steam-Line Flow R e s t r i c t o r s :  
v e n t u r i  device  l i m i t s  flow from t h e  r e a c t o r  v e s s e l  t o  a v a l u e  of 200% 
rated l i n e  flow. 

Control-Rod Veloc i ty  L i m i t e r s :  
f a l l  o u t .  
Scram v e l o c i t y  not  e f f e c t e d .  

Control-Rod-Drive-Housing SuPPorts: Beams  i n s t a l l e d  under t h e  housings 
prevent  t h e  housing and rod from dropping more than  about 2-in. i n  cas 
of housing f a i l u r e .  Thus, rod t r a v e l  would be l i m i t e d  t o  a s a f e  v a l u e  

In t h e  case of a l i n e  break ,  t h i s  

- - 
L i m i t s  v e l o c i t y  a t  which a rod can 

Designed so t h a t  v e l o c i t y  i s  l i m i t e d  i n  one d i r e c t i o n  only.  

. .- 

' Standby Liquid-Control System: A manual system f o r  i n j e c t i n g  a boron 
neut ron  absorber  s o l u t i o n  i n t o  t h e  r e a c t o r  t o  e i t h e r  s h u t  i t  down o r  
keep i t  s h u t  down i n  case t h e  c o n t r o l  rods  w i l l  n o t  do i t .  I 
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t h e  suppress ion  pool .  

Reactor-Coolant Leak-Detection System: Leaks are d e t e c t e d  by monitor- 
i n g  f o r  abnormally h igh  p r e s s u r e  and temperature  i n  t h e  drywel l ,  h igh  
f i l l - u p  r a t e s  of equipment and f l o o r  d r a i n  sumps, excess ive  tempera- 
t u r e  d i f f e r e n c e  between i n l e t  and o u t l e t  c o o l i n g  water f o r  drywel l  
c o o l e r s ,  increased  flow rate of c o o l e r  condensate ,  a decrease  i n  
r e a c t o r  v e s s e l  water l e v e l ,  and h igh  l e v e l s  of f i s s i o n  products .  
T o t a l  l eakage  ra te  l i m i t  i s  set a t  25 gpm. 

' Failed-Fuel  Detec t ion  Systems: C o n s i s t s  of 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 l y  t o  t h e  main steam l i n e s  j u s t  o u t s i d e  con- 
ta inment .  Monitors  are designed t o  d e t e c t  a gross  release of f i s s i o n  
products  from t h e  f u e l .  On d e t e c t i o n  of h igh  r a d i a t i o n ,  t r i p  s i g n a l s  
genera ted  by monitors  i n i t i a t e  a r e a c t o r  scram and c l o s e  main steam 

I E .  OTHER SAFETY-RELATED FEATURES (cont  ' d )  Rpnr+nt! DOUGLAS POINT - ._ -. - - - - . 
Standby System: Long-term cool ing  can be accomplished wi th  
t h e  r e s i d u a l  h e a t  removal system by r e c i r c u l a t i o n  of bora ted  w a t e r  
from t h e  containment sump i f  necessary .  
a b l e  f o r  makeup i f  needed. 

Containment Atmospheric Control  System: 
System w i l l  reduce concent ra t ion  and q u a n t i t y  of f i s s i o n  products  
fo l lowing  LOCA by hold ing  a subatmospheric p r e s s u r e  w i t h i n  t h e  s h i e l d  
buialding t o  ensure  t h a t  any leakage of a c t i v i t y  p a s s e s  through t h e  
c h a r c o a l  f i l t e r s .  
a l s o  a hvd 
Reactor  Co-ng System (RCICS) : 
t o  t h e  r e a c t o r  v e s s e l  when v e s s e l  i s  i s o l a t e d .  The RCICS uses  a 
steam-driven t u r b i n e  pump 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  coolan t  flow t o  main ta in  adequate  water l e v e l  i n  t h e  reac- 
t o r  v e s s e l .  Pump is  r a t e d  700 gpm a t  1120 p s i d .  

River  water can b e  made a v a i l  

The Standby Gas Treatment 

There i s  a l s o  a system t o  recombine hydrogen and 

Provides  makeup w a t e r  

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

Containment F l o o d a b i l i t y :  Drywell can b e  flooded wi th  water  from 
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Reactor :  DOUGLAS POINT F. GENERAL 

Windspeed, D i r e c t i o n  Recorders ,  and Seismographs: 
Meteoro logica l  measurements s t a r t e d  i n  May 1972 u s i n g  a 340-f t  t a l l  
tower.  Data i s  recorded cont inuous ly  on s t r i p  c h a r t s .  Found no 
r e f e r e n c e  t o  seismographs.  

P l a n t  Opera t ion  Mode: Load fo l lowing ,  i f  r e q u i r e d ,  u s i n g  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  D e s c r i p t i o n :  Located on t h e  E. bank of  t h e  Potomac. The shore-  
l i n e  t h e r e  i s  a n a t u r a l  e a r t h  c l i f f  about  20- f t  h igh .  
g e n e r a l l y  marshy and swampy. About midway between t h e  r i v e r  and S t .  
R t .  224 a b l u f f  rises up t o  e l e v a t i o n  about  80-f t  MSL provid ing  a low 
p l a t e a u  a long  t h e  river and a h i g h e r  p l a t e a u  beyond. 
wooded w i t h  very  few i n h a b i t a n t s  w i t h i n  2 m i l e s .  The r i v e r  h e r e  i s  
about  3 m i l e s  wide and 12- f t  deep. 

- 
The a r e a  i s  

The area is  

Water i s  p a r t l y  s a l i n e .  

Turbine Orientat ion:  It  i s  u n l i k e l y  t h a t  e j e c t e d  t u r b i n e  b l a d e s  could 
s t r i k e  containment .  Turbine t o  be  SUD ' p d  hv W P q t .  
Emergency P l a n s :  
proposed o r g a n i z a t i o n  w i l l  be  designed t o  d e a l  w i t h  f o r e s e e a b l e  emer- 
gencies  a r i s i n g  from a c c i d e n t s ,  i l l n e s s e s ,  o r  n a t u r a l  causes .  F o r  a 
r a d i o l o g i c a l  release i n c i d e n t ,  t h e  p l a n  w i l l  b e  t o  c o n t r o l  and m i t i g a t  
t h e  consequences. Arrangements w i l l  b e  made w i t h  o u t s i d e  agencies  for  
a s s i s t a n c e  i n  d e a l i n g  w i t h  emergencies ,  such as p o l i c e ,  c o a s t  guard,  
h e a l t h  depar tments ,  c i v i l  d e f e n s e ,  AEC, f i r e  and r e s c u e  groups,  and 
medical  groups i n c l u d i n g  h o s p i t a l s .  

Environmental Monitor ing P l a n s :  E f f o r t s  are  b e i n g  made t o  monitor  
l a n d  areas and t h e  river t o  l e a r n  of t h e  c h a r a c t e r i s t i c s  of each.  
S o i l  e r o s i o n  i s  one such s t u d y .  The swamp land  on t h e  u t i l i t y  proper t  
p rovides  an e c o l o g i c a l  s t u d y  area. Water samples w i l l  be  taken 
r e g u l a r l y  as w e l l  as phytoplankton,  zooplankton,  benthos ,  f i s h ,  
i ch thyoplankton ,  a i r  samples, and o t h e r  c o n t r i b u t i n g  samples. Measurc 
ment of  r a d i o a c t i v i t y  around t h e  s i t e  has  s t a r t e d  t o  e s t a b l i s h  a pre-  
o p e r a t i o n  base  f o r  l a t e r  measurement. 

p l a n s  w i l l  b e  d e v e e p e d  b k f o r e  s t i o n .  A 
, 1 9 0  

Badwaste Treat-: Liquid radwastes  are c l a s s i f i e d ,  conta ined ,  and 
t r e a t e d  as h i g h  o r  low c o n d u c t i v i t y ,  chemical ,  d e t e r g e n t ,  s ludges  o r  
concent ra ted  wastes. Process ing  i n c l u d e s  f i l t r a t i o n ,  i o n  exchange, 
a n a l y s i s ,  and d i l u t i o n .  Liquid  wastes are a l s o  decanted and s ludge  
accumulated f o r  d i s p o s a l  as s o l i d  r a d w a s t e .  W e t  s o l i d  w a s t e s  are 
packaged i n  s h i e l d e d  s tee l  drums. 
s h i e l d e d  s tee l  o r  f i b e r  drums, c a r t o n s ,  o r  boxes. 
shipped o f f s i t e  f o r  d i s p o s a l .  Gaseous radwastes  are monitored,  pro- 
cessed ,  recorded ,  and vented  t o  t h e  atmosphere so r a d i a t i o n  doses  are 
below t h o s e  al lowed by a p p l i c a b l e  r e g u l a t i o n s .  
charged t o  t h e  c i r c u l a t i n g  water t u n n e l .  

Dry s o l i d  radwastes  are packaged i I  

S o l i d  wastes are 

Liquid  wastes are d i s -  

P l e n t  Vent: 149 f t  above a u x i l i a r y  b u i l d i n g ,  24 f t  below containment 
dome. 
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G .  SITE DATA 
Reac tor  : DOUGLAS POINT 

'Nearby Body of Water: Normal Level 0 .5 '  ( M S L ~  
Potomac River  Max Prob Flood Level  26.6' (MSL; 
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~~ 

S t a b i l i t y  Data - 
Misce l laneous  I t e m s  Close t o  t h e  S i t e :  The nearest 
Nanjemoy ( 3  m i  E) where t h e r e  i s  t h e  c l o s e s t  school  w i t h  215 elementary 
s t u d e n t s .  The n e a r e s t  d a i r y  cow i s  near  t h i s  town. Aqua Po Beach ( a  
county park)  i s  4 m i  SW. Quant ico  Marine S t a t i o n  i s  5 112 m i  NNW. The 
n e a r e s t  h o s p i t a l  i s  on t h i s  base .  S t a t e  Highway 224 passes  through t h e  
s i te ,  and State  Highway 6 runs  g e n e r a l l y  N-S about  3 m i  E.  

H.  CIRCULATING WATER SYSTEM 

High a i r  p o l l u t i o n  pote%al 

is 

=. 5 

Closed c y c l e  w i t h  cool ing  tower. 

Potomac f o r  makeup. Water Taken From: 

River  Plow 800* (cfs) minimum; 1 ~ . 0 0 0 *  ( c f s )  average 

S e r v i c e  Watsr Quant i ty  54,000 gpmlreactor  Est imated 

Flow Thru Condenser 619,000 

Heat D i s s i p a t e d  t o  Environment 

Heat Removal Capaci ty  of Condenser 

Discharge S r r u c t u r e :  An 8 - f t  diam conduct w i l l  d i s c h a r g e  i n t o  t h e  
r i v e r  2700 f t  from shore .  The d i f u s s e r  w i l l  b e  275 f t  long w i t h  184 
d i s c h a r g e  p o r t s  4 112 i n .  i n  diameter .  

Cool ing Tower(s): Descr ip t ion  &, Number - Two h y p e r b o l i c  towers ,  one 

Blowdown 6600 gpmlreactor  Evaporat ive l o s s  13.175 gpm/reactor  

* 
(gpm)/reactor  Temp. Rise 7 5 . 9  OF 

8000 x lo6 (Btu /hr )  / r e a c t o r  

( B t u / h r ) / r e a c t o r  8000 X lo6 

f o r  each u n i t .  

S i z e  of S i t e  1440 Acres S i t e  Grade Elevat ion57-51 (MSL) 

Topography of S i t e :  

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

T o t a l  Permanent Populat ion:  I n  2 m i  r a d i u s  159 ; 10 m i  21,832 

Date of Data: 1970 I n  5 m i  r a d i u s  2244 ; 50 m i  

F l a t  wi th  a r i s i n g  b l u f f  a t  c e n t e r  of s i te .  

Nearest C i t y  of 50,000 Populat ion:  Alexandr ia ,  V i r g i n i a  
D i s t .  from s i t e  25 14iles, D i r e c t i o n  m ~ ,  Popula t ion  JJJ.978 

Land Use in 
rugged, and wooded. 

N i l e  Radius: Potomac River ,  w i t h  land  area undeveloped, 

Meteorology: P r e v a i l i n g  wind d i r e c t i o n  ssw Avg. speed ' ~ 6  

I n t a k e  S t r u c t u r e :  An area w i l l  be  dredged back 600' from t h e  r i v e r  
shore  l i n e  t o  form a s m a l l  i n l e t  f o r  t h e  i n t a k e .  A concre te  s t r u c t u r e  
w i l l  house t r a s h  racks ,  t r a v e l i n g  s c r e e n s ,  and pumps. Approach ve lo-  I ~~ 

\ C i t y  t o  t r a v e l i n g  s c r p c n q  w i l l  he  fl 3 fnq 
Water BodyTemperatures:  Winter minimum' 35 O F  Summer maximum l p ° F  
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