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ABSTRACT 

T h i s  r e p o r t  p resen ts  an assessment o f  t h e  spent  f u e  s h i p p i n g  cask han- 

d l i n g  c a p a b i l i t i e s  o f  t hose  n u c l e a r  p l a n t s  c u r r e n t l y  p r o j e c t e d  t o  l o s e  f u l l  

co re  rese rve  c a p a b i l i t y  i n  t h e i r  spent f u e l  s to rage  bas ins  i n  t h e  near  

f u t u r e .  The purpose o f  t h i s  assessment i s  t o  de termine which cask types ,  i n  

t h e  c u r r e n t  f l e e t ,  each o f  t h e  s e l e c t e d  r e a c t o r s  can handle. Th is  i n f o r m a t i o n  

w i l l  t hen  be i n t e g r a t e d  i n t o  a subsequent r e p o r t ,  a s h i p p i n g  cask supply-demand 

a n a l y s i s ,  which c o n t a i n  t h e  r e s u l t s  o f  c a l c u l a t i o n s  o f  spent  f u e l  s h i p p i n g  cask 

requi rements.  

e x i  s t i n g  s h i  p p i  ng cask f l  e e t  ava i  1 ab i  1 i t y  . 
These p r o j e c t e d  requ i rements  can then  be compared w i t h  t h e  

casks t h a t  
a c r i t i c a l  

t o  be f i n a  

p a r t i  c u l  a r  

can be handled a t  each of  t h e  27 s e l e c t e d  nuc 
s t o r a g e  s i t u a t i o n .  The r e s u l t s  o f  t h i s  s tudy  

The cask h a n d l i n g  c a p a b i l i t y  o f  a n u c l e a r  p l a n t  depends upon bo th  e x t e r n a l  

and i n t e r n a l  c o n d i t i o n s  a t  t h e  p l a n t .  The a v a i l a b i l i t y  o f  a r a i l  spur ,  t h e  

l i f t i n g  c a p a c i t y  o f  t h e  crane,  t h e  adequacy o f  c learances  i n  t h e  cask r e c e i v -  

i n g ,  l oad ing ,  and decontaminat ion  areas and s i m i l a r  f a c t o r s  can l i m i t  t h e  t y p e s  

o f  casks t h a t  can be u t i l i z e d  a t  a p a r t i c u l a r  p l a n t .  Th is  r e p o r t  addresses t h e  

major  f a c i l i t y  c a p a b i l i t i e s  used i n  assess ing  t h e  t y p e s  o f  spent  f u e l  s h i p p i n g  

ear  p l  a n t s  approaching 
cannot  be cons ide red  

and a r e  n o t  i n tended  t o  be used t o  f o r c e  u t i  i t i e s  t o  s h i p  by a 

mode. I n  a d d i t i o n ,  many u t i l i t i e s  have never  sh ipped spent  f u e l .  

Readers a r e  cau t ioned  t h a t  t h e  r e s u l t s  o f  t h i s  s tudy r e f l e c t  t h e  c u r r e n t  s i t u -  

a t i o n  a t  t h e  s e l e c t e d  p l a n t s  and a r e  based on o p e r a t o r  p e r c e p t i o n s  and guidance 

f r o m  NRC r e l a t e d  t o  t h e  c o n t r o l  o f  heavy l o a d s  a t  n u c l e a r  power p l a n t s .  Thus, 

t h e  cask hand1 i n g  c a p a b i l i t i e s  e s s e n t i a l l y  rep resen t  "snap-shots" i n  t i m e  and 

c o u l d  be s u b j e c t  t o  change as p l a n t s  f u r t h e r  analyze t h e i r  c a p a b i l i t i e s ,  even 

i n  t h e  near-term. 

. 

A h i s t o r i c a l  background d e s c r i p t i o n  o f  t h e  heavy-load c o n t r o l  problem 

encountered by NRC l i c e n s e e s  i s  i n c l u d e d  i n  t h i s  r e p o r t .  

n i f i c a n t ,  o f  course, s i n c e  i t  may l i m i t  t h e  t y p e  o f  cask t h a t  can be used a t  

each s p e c i f i c  p l a n t .  

l i m i t s  must be e s t a b l i s h e d  o r  t h a t  a d d i t i o n a l  dev ices  must be i n s t a l l e d  t o  

assure  compl iance w i t h  t h e  r e g u l a t i o n s .  

Th is  problem i s  s i g -  

An a n a l y s i s  o f  t h i s  problem may a l s o  show t h a t  o p e r a t i n g  

As t h e  p lans  f o r  a s p e c i f i c  s h i p p i n g  

iii 



campaign a r e  developed, d e t a i l e d  analyses o f  cask h a n d l i n g  and cask suppor t  

equipment have t o  be cons ide red  f o r  n u c l e a r  p l a n t  compliance w i t h  g u i d e l i n e s  

and regu l  a t o r y  requ i  rements. 

From t h e  spent f u e l  t r a n s p o r t a t i o n  v iewpo in t ,  i d e n t i f y i n g  t h e  t y p e  o f  

c a s k ( s )  t h a t  can be handled a t  each f a c i l i t y  i s  paramount. 

m i n a t i o n  i s  made, t h e  cask - fac i l i t y - in t e r f ac ing  requi rements must be met. 

These requ i rements  i n v o l v e  n o t  o n l y  cask l i f t i n g  yokes and redundancy b u t  a l s o  

Once t h a t  d e t e r -  

ng f a c t o r s  such as s p e c i a l  suppor t  equipment, i n - p l a n t  c learances ,  and opera t  

r e s t r i c t i o n s .  Dry runs, checkout  ope ra t i ons ,  and crew t r a i n i n g  can assure  

read iness  f o r  spent  f u e l  t r a n s p o r t  o p e r a t i o n s  and t h e  es tab l i shmen t  o f  re1  

s h i  p p i  ng schedules. 

ab1 e 

The r e s u l t s  o f  t h i s  assessment i n d i c a t e  t h a t  48% of t h e  s e l e c t e d  p l a n t s  

have r a i l  access and 59% a r e  judged t o  be cand ida tes  f o r  overwe igh t  t r u c k  s h i p -  

ments ( w i t h  8 unknowns due t o  u n a v a i l a b i l i t y  o f  v e r i f i a b l e  d a t a ) .  
a1 1 o f  t h e  r e a c t o r s  can accommodate e x i  s t i n g  1 ega l  -weight  t r u c k  casks. 

E s s e n t i a l l y  
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1.0 INTRODUCTION 
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T h i s  assessment o f  cask hand1 i n g  c a p a b i l  i t i e s  a t  nuc l  ear  power p l 'ants  

n e a r i n g  t h e i r  maximum o n s i t e  spent f u e l  s to rage  c a p a c i t y  i s  b o t h  i m p o r t a n t  and 

t i m e l y .  The Commercial Spent Fuel Management (CSFM) Program, managed f o r  t h e  

DOE by P a c i f i c  Northwest Labora to ry  (PNL), has t h e  r e s p o n s i b i l i t y  f o r  imple-  

ment ing p r o v i s i o n s  o f  t h e  Nuclear Waste P o l i c y  Act  o f  1982 (NWPA; P.L. 97-425) 

r e g a r d i n g  research,  development, and demons t ra t i on  o f  concepts f o r  s to rage  o f  

spent f u e l .  Th i s  r e p o r t  was prepared i n  suppor t  o f  t h e  CSFM Program. It 

focuses on one aspect  o f  t h e  o v e r a l l  t r a n s p o r t a t i o n  system a s s o c i a t e d  w i t h  

t h e s e  concepts:  

water  r e a c t o r s  (LWRs) a s s o c i a t e d  w i t h  14 u t i l i t i e s  c u r r e n t l y  p r o j e c t e d  t o  l o s e  

f u l l  c o r e  r e s e r v e  i n  t h e i r  spent f u e l  s to rage  bas ins  i n  t h e  near  fu tu re .  The 

purpose o f  t h i s  assessment i s  t o  i d e n t i f y  which r e a c t o r s  can handle which t y p e s  

of  casks. 

t h e  spent  f u e l  cask h a n d l i n g  c a p a b i l i t i e s  a t  27 s e l e c t e d  l i g h t  

DOE i s  c u r r e n t l y  f o r m u l a t i n g  p l a n s  t o  ensure t h e  a v a i l a b i l i t y  o f  LWR spent 

f u e l  s h i p p i n g  casks when t h e y  a r e  needed. A l l  spent f u e l  shipments must use 

NRC-approved s h i p p i n g  casks o f  which t h e r e  a r e  o n l y  l i m i t e d  numbers. Thus, 

t h i s  assessment of  commercial u t i l i t y  c a p a b i l i t i e s  f o r  h a n d l i n g  t h e s e  spent 

f u e l  t r a n s p o r t  casks i s  an i n t e g r a l  s t e p  i n  t h e  DOE p l a n s  a s s o c i a t e d  w i t h  reac-  

t o r s  t h a t  have n e a r - f u t u r e  s t o r a g e  requi rements.  

Three t y p e s  o f  commercial spent f u e l  s h i p p i n g  casks a r e  a v a i l a b l e  f o r  

t r a n s p o r t - - 1 e g a l - w e i g h t  t r u c k  (LWT), overweight  t r u c k  (OWT), and r a i l  casks. 
The t h r e e  cask t y p e s  can be used i n  mixed t r a n s p o r t  modes. Some of t h e  reac-  

t o r s  examined i n  t h i s  s tudy  have t h e  c a p a b i l i t y  t o  r e c e i v e  and handle a l l  t h r e e  

types.  Many r e a c t o r s ,  however, a r e  n o t  equipped t o  handle t h e  l a r g e r  r a i l  o r  

OWT casks. If a l a r g e  f r a c t i o n  of r e a c t o r s  t h a t  c o u l d  s h i p  t h e i r  spent  f u e l  

a r e  n o t  capable o f  h a n d l i n g  r a i l  casks, t r a n s p o r t a t i o n  requ i remen ts  c o u l d  

s e v e r e l y  reduce t h e  a v a i l a b i l i t y  o f  t h e  e x i s t i n g  t r u c k  cask f l e e t  f o r  use i n  

o t h e r  s h i p p i n g  campaigns. Therefore,  spent  f u e l  cask h a n d l i n g  c a p a b i l i t i e s  can 

have an impact  on s h i p p i n g  cask f l e e t  requi rements.  

The r e s u l t s  o f  t h i s  assessment a r e  n o t  i n t e n d e d  t o  be used t o  f o r c e  u t i l i -  

t i e s  t o  s h i p  by a p a r t i c u l a r  mode n o r  can t h e  r e s u l t s  be cons ide red  f i n a l .  I n  

1.1 
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a d d i t i o n ,  many u t i l i t i e s  have never  sh ipped spent  f u e l .  

cau t i oned  t h a t  t h e  r e s u l t s  a r e  based on c u r r e n t  i n f o r m a t i o n  t h a t  may change i n  * 

coming yea rs  as u t i l i t i e s  f u r t h e r  analyze t h e i r  c a p a b i l i t i e s .  

The reader  i s  t h u s  

The i n f o r m a t i o n  ob ta ined  i n  t h i s  s tudy  w i l l  suppor t  a t r a n s p o r t a t i o n  

The l o g i s t i c s  and cask h a n d l i n g  

l o g i s t i c s  a n a l y s i s  ( s h i p p i n g  schedules,  cask a v a i l a b i l i t y ,  and cask r e q u i r e -  

ments) c u r r e n t l y  be ing  per formed a t  PNL. 
c a p a b i l i t y  i n f o r m a t i o n  w i l l  be used t o  e v a l u a t e  t h e  c a p a b i l i t y  o f  t h e  c u r r e n t  

cask f l e e t  t o  e f f e c t i v e l y  respond t o  needed spent  f u e l  shipments, i n c l u d i n g  

shipments f o r  Federa l  I n t e r i m  Storage (F IS ) ,  i n t r a - u t i 1  i t y  t ranssh ipments ,  

c o o p e r a t i v e  demonst ra t ions ,  d r y  s t o r a g e  t e s t s  and analyses,  removal o f  f u e l  

f rom West Va l l ey ,  and o t h e r  p o t e n t i a l  near - te rm planned movements o f  spent  

f ue l .  

9 

The remainder o f  t h i s  r e p o r t  i s  d i v i d e d  i n t o  f i v e  s e c t i o n s  and two appen- 

d i ces .  Sec t i on  2.0 p resen ts  a summary o f  t h e  r e s u l t s  and conc lus ions  f rom t h i s  

s tudy.  The approach i s  d iscussed i n  Sec t i on  3.0. The cask h a n d l i n g  c a p a b i l i t y  

assessment i s  p resented  i n  Sec t i on  4.0 and a d i s c u s s i o n  o f  o b s e r v a t i o n s  and 

comments concern ing  t h i s  s tudy  i s  i n c l u d e d  i n  Sec t i on  5.0. Appendix A c o n t a i n s  

summary d a t a  o f  cask h a n d l i n g  c a p a b i l i t i e s  and l i m i t a t i o n s  f o r  each r e a c t o r  

p l a n t  u t i l i z e d  i n  t h e  s tudy.  The number and t ypes  o f  e x i s t i n g  commercial spent 

f u e l  s h i p p i n g  casks was de termined t h r o u g h  d i s c u s s i o n s  w i t h  s u p p l i e r  

companies. Th is  i n f o r m a t i o n  i s  i n c l u d e d  i n  Appendix B. 

1.2 
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2.0 SUMMARY AND CONCLUSIONS 

A s i g n i f i c a n t  i n c r e a s e  i n  t h e  t r a n s p o r t a t i o n  o f  i r r a d i a t e d  f u e l  f rom com- 

m e r c i a l  n u c l e a r  r e a c t o r s  i s  a n t i c i p a t e d  i n  t h e  n e x t  seve ra l  years.  The g r e a t -  

e s t  p o r t i o n  o f  t h i s  i n c r e a s e  w i l l  be due t o  shipments t o  r e l i e v e  spent f u e l  

s to rage  problems. An assessment o f  t h e  cask h a n d l i n g  c a p a b i l i t i e s  o f  t h o s e  

r e a c t o r s  p r o j e c t e d  t o  have a p o t e n t i a l  need f o r  s h i p p i n g  spent fue l  i s  impor- 

t a n t  f o r  p l a n n i n g  and schedu l i ng  those  shipments. The purpose o f  t h i s  s tudy  i s  

t o  i d e n t i f y  which r e a c t o r s  can handle which t y p e s  o f  casks. T h i s  assessment i s  

t h e  f i r s t  phase o f  a two-phased spent f u e l  t r a n s p o r t a t i o n  a n a l y s i s  b e i n g  p e r -  

formed a t  P a c i f i c  Northwest Labora to ry  f o r  t h e  Department o f  Energy (DOE).  The 

o v e r a l l  purpose o f  t h e  c u r r e n t  s t u d i e s  i s  t o  e v a l u a t e  t h e  adequacy o f  t h e  

e x i s t i n g  commercial s h i p p i n g  cask f l e e t  t o  p r o v i d e  t h e  expected demand f o r  

spent f ue l  t r a n s p o r t a t i o n  s e r v i c e s .  

The approach t o  t h i s  Phase 1 s tudy  i n v o l v e s  an assessment of t h e  spent 

f u e l  s h i p p i n g  cask h a n d l i n g  c a p a b i l i t i e s  a t  r e a c t o r s  t h a t  a r e  p r o j e c t e d  t o  

exceed t h e i r  c a p a c i t i e s  f o r  s t o r i n g  f u e l  i n  t h e  near-term. The o b j e c t i v e  o f  

t h i s  phase was t o  de te rm ine  t h e  s h i p p i n g  cask t y p e s  t h a t  each of  t hese  r e a c t o r s  

can c u r r e n t l y  r e c e i v e  and hand le  a t  t h e i r  s i t e s .  T h i s  i n f o r m a t i o n  w i l l  be used 

i n  Phase 2 as t h e  b a s i s  f o r  d e t e r m i n i n g  a p r e f e r r e d  t r a n s p o r t  mode f o r  each o f  

t hese  r e a c t o r s .  These p r e f e r r e d  t r a n s p o r t  modes w i l l  t hen  be used i n  an 

a n a l y s i s  o f  t h e  s u p p l y  and demand f o r  spent f u e l  s h i p p i n g  casks. 

spent  f u e l  s h i p p i n g  cask f l e e t  s i z e s  and p r o j e c t e d  cask usage requ i remen ts  
t h r o u g h  1992 w i l l  t h e n  be deve loped i n  Phase 2. Separate s h i p p i n g  cask  usage 

r e q u i  rements w i  11 be developed f o r  each t r a n s p o r t  mode. 

w i l l  t hen  be compared w i t h  a range o f  p o t e n t i a l  cask a v a i l a b i l i t i e s  t o  d e t e r -  

A range o f  

These r e q u i  rements 

I mine, on a mode-spec i f i c  bas i s ,  i f  s u f f i c i e n t  numbers o f  commercial spent f u e l  

sh i  p p i  ng casks a r e  avai  1 ab1 e. 

t$ The cask h a n d l i n g  c a p a b i l i t i e s  o f  t h e  27 s e l e c t e d  LWRs examined i n  t h i s  

s tudy  ( i  .e., Phase 1) a r e  presented i n  Table 2.1. The r e s u l t s  o f  t h i s  assess- 

ment i n d i c a t e s  t h a t  48% of t h e  p l a n t s  have r a i l  access and 59% a r e  cons ide red  

t o  be cand ida tes  f o r  overweight  t r u c k  shipments. The cask h a n d l i n g  c a p a b i l -  

i t i e s  o f  8 p l a n t s  c o u l d  n o t  be determined because o f  t h e  u n a v a i l a b i l i t y  o f  
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TABLE 2.1. Summary o f  t h e  Cask Hand l ing  C a p a b i l i t i e s  o f  t h e  27 
Se lec ted  LWRs Examined i n  Th is  Study 

Cask Hand1 i n g  
Docket Capabi 1 i t y  t a l  

LWT OWT Rai 1 NO. 50- U t i l i t y  and P l a n t ( s )  - 
B a l t i m o r e  Gas and E l e c t r i c  Co. 

-317 & -318 Q C a l v e r t  C l i f f s  1 & 2 (Lusby, MD) X Unk(b) 

Boston Edison Co. 
-293 e P i l g r i m  1 (Plymouth, MA) X Unk 

C a r o l i n a  Power and L i g h t  
-325 & -324 e Brunswick 1 & 2 (Southpor t ,  NC) x x  X 
-261 (4 Robinson 2 ( H a r t s v i l l e ,  SC) x x  X 

Commonwealth Edison Company 
-454 & -455 $B Byron 1 & 2 (Byron, I L )  
-373 & -374 o L a S a l l e  1 & 2 (Seneca, I L )  

Consumers Power Co. 
-255 eb Pal isades  (South Haven, M I )  

Duke Power Co. 
- 287 9 Oconee 3 (Seneca, SC)  

x x  X 
x x  X 

X Unk 

X X 

( c  1 F l o r i d a  Power and L i g h t  Co. -- -250 & -251 I) Turkey P o i n t  3 & 4 ( F l o r i d a  C i t y ,  FL) X 

-219 8 Oyster  Creek (Forked R ive r ,  NJ) X X 

-245 & -336 a M i l l s t o n e  1 & 2 (Water fo rd ,  CT) x x  X 

-263 Q M o n t i c e l l o  ( M o n t i c e l l o ,  MN) x x  X 
-282 & -306 o P r a i r i e  I s l a n d  1 & 2 (Red Wing, MN) x Unk X 

-355 Q S t .  L u c i e  1 (Hutch inson I s l a n d ,  FL) X --w 
GPU Nuc lear  C o r p o r a t i o n  

Nor theas t  U t i l i t i e s  

Nor thern  S ta tes  Power Company 

Phi  1 adel  p h i  a E l e c t r i c  Company 
-277 & -278 o Peach Bot tom 2 & 3 (Peach Bottom, PA) X Unk 

Power A u t h o r i t y  o f  t h e  S t a t e  o f  New York 

Rochester  Gas and E l e c t r i c  C o r p o r a t i  on 

V i  r g i  n i  a E l e c t r i c  and Power Company 

-333 @ James A. F i t z p a t r i c k  ( S c r i b s ,  NY) x x  

-244 e Rober t  E. Ginna (On ta r io ,  NY) X X 

-280 & -281 B) Sur ry  1 & 2 (Gravel  Neck, VA) X X 

X 

( a )  LWT = Lega l -we igh t  t r u c k ;  OWT = Overweight t r u c k .  
( b )  Unk = Unknown due t o  u n a v a i l a b i l i t y  o f  v e r i f i a b l e  d a t a  a t  t h i s  t ime .  
( c )  The t e c h n i c a l  s p e c i f i c a t i o n s  c u r r e n t l y  l i m i t  t h e  cask t y p e  t o  a s i n g l e -  

element cask and t h e  cask we igh t  t o  a 25- ton  l i m i t .  
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v e r i f i a b l e  data. The reader  i s  cau t i oned  t h a t  these r e s u l t s  r e f l e c t  t h e  c u r -  

: r e n t  s i t u a t i o n  a t  t h e  s e l e c t e d  p l a n t s  and a r e  based on p l a n t  o p e r a t o r  percep-  

Some o f  t h e  cask h a n d l i n g  da ta  were ob ta ined  f rom u t i l i t y  

t i o n s  and guidance f rom NRC r e l a t e d  t o  t h e  c o n t r o l  o f  heavy l oads  a t  n u c l e a r  

power p l a n t s .  

responses t o  t h e  CSFM Program's spent  f u e l  da ta  c o l l e c t i o n  a c t i v i t i e s  and f rom 

f o l l o w - u p  te lephone c o n t a c t s  w i t h  knowledgeable persons a t  t h e  p l a n t s .  

many o f  t h e  p l a n t s  have never  shipped spent f u e l  and many may n o t  do so f o r  

many years ,  t h e  p l a n t  o p e r a t o r s  i n  some cases a r e  n o t  c e r t a i n  as t o  t h e i r  cask 

h a n d l i n g  c a p a b i l i t i e s .  

formed t o  i d e n t i f y  t h e  t y p e ( s )  o f  s h i p p i n g  c a s k ( s )  t h e i r  p l a n t s  can handle. 

Thus, t h e  r e s u l t s  a r e  s u b j e c t  t o  change i n  f u t u r e  yea rs  as more and more 

u t i l i t i e s  a r e  faced w i t h  t h e  need t o  s h i p  spent  f u e l .  

S ince 

These opera to rs  i n d i c a t e d  t h a t  ana lyses  must be per -  

The e x i s t i n g  commercial s h i p p i n g  cask f l e e t  i n c l u d e s  casks des igned f o r  

t h r e e  d i f f e r e n t  t r a n s p o r t  modes; l e g a l - w e i g h t  t r u c k  (LWT), overwe igh t  t r u c k  

(OWT), and r a i l .  
o f  r e c e i v i n g - a n d  h a n d l i n g  LWT casks. 

a b l e  o f  r e c e i v i n g  and h a n d l i n g  t h e  l a r g e r  and h e a v i e r  OWT and r a i l  casks. 

L i m i t a t i o n s  on t h e  c a p a b i l i t y  t o  hand le  r a i l  casks a re  due t o  e i t h e r  e x t e r n a l  

p l a n t  c o n d i t i o n s  (e.g., l a c k  o f  a r a i l  spur )  o r  i n t e r n a l  p l a n t  c o n d i t i o n s  

(e.g., a cask l o a d i n g  pool w i t h  inadequate  c lea rance ) .  

excess o f  demand f o r  LWT casks over  t h e  supp ly  represented  by t h e  e x i s t i n g  

f l e e t .  

f l e e t  depends t o  a l a r g e  e x t e n t  upon t h e  cask h a n d l i n g  c a p a b i l i t i e s  and l i m i t a -  
t ions a t  these selected r e a c t o r s .  

E s s e n t i a l l y  a l l  r e a c t o r s  examined i n  t h i s  s tudy  a r e  capab le  

However, some of t h e  p l a n t s  a r e  n o t  cap- 

Th is  c o u l d  cause an 

Consequently, t h e  adequacy o f  t h e  e x i s t i n g  spent  f u e l  s h i p p i n g  cask 

The pas t  exper iences  o f  t h e  l i c e n s e e s  i n  t h e  h a n d l i n g  and movement o f  

spent  f u e l  casks were a l s o  determined i n  t h i s  rev iew.  Ten o f  1 4  u t i l i t i e s  

(71%) ,  r e p r e s e n t i n g  15  r e a c t o r s ,  have p r e v i o u s l y  sh ipped spent  f u e l  f rom a t  

l e a s t  some of  t h e i r  r e a c t o r  p lan ts .  

i m p o r t a n t  aspec t  o f  t h e  p l a n t - s p e c i f i c  cask h a n d l i n g  c a p a b i l i t i e s .  

t i o n ,  i t  was determined t h a t  o n l y  12 o f  27  p l a n t s  (44%) may be capab le  o f  

i ntermodal spent  f u e l  shipments v i a  barge. 

Th is  t y p e  of exper ience i s  judged t o  be an 

"c I n  add i -  
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As p r e v i o u s l y  mentioned, t h e  guidance f rom NRC r e l a t e d  t o  t h e  c o n t r o l  o f  

heavy l o a d s  a t  n u c l e a r  power p l a n t s  must be cons idered by l i censees .  It 

appears t h a t  f u t u r e  cask h a n d l i n g  and movement o p e r a t i o n s  w i l l  be d i r e c t l y  t i e d  

t o  t h e s e  g u i d e l i n e s .  

NRC g u i d e l i n e s  ( N R C  1980) or,  as a minimum, t h e  i n t e r i m  c r i t e r i a  d e l i n e a t e d  i n  

NUREG-0612, i t  i s  assumed t h a t  h i s  cask h a n d l i n g  c a p a b i l i t i e s  c o u l d  be 

ques t ionab le .  Fo r  such l i c e n s e e s ,  any ques t i ons  about t h e i r  cask h a n d l i n g  

c a p a b i l i t i e s  would p robab ly  have t o  be r e s o l v e d  b e f o r e  a spent  f u e l  s h i p p i n g  

campaign c o u l d  commence. A p p r o p r i a t e  t e c h n i c a l  s p e c i f i c a t i o n  changes, as 

necessary, would a l s o  have t o  be made. 

s p e c i f i c a t i o n  changes/amendments assoc ia ted  w i t h  comply ing w i t h  t h e  r e q u i r e d  

c r i t e r i a  a t  some f u t u r e  d a t e  would d i r e c t l y  impact  t h e  f i n a l  assessment o f  t h e  

l i c e n s e e ' s  cask h a n d l i n g  c a p a b i l i t i e s  a t  t h a t  t ime.  

I f  a l i c e n s e e  does n o t  meet t h e  c r i t e r i a  e s t a b l i s h e d  i n  

It i s  judged f u r t h e r  t h a t  t e c h n i c a l  

i 
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3.0 OBJECTIVES. APPROACH AND STUDY BASES 

i 

T h i s  s e c t i o n  c o n t a i  ns b r i e f  d e s c r i  p t i  ons o f  t h e  s tudy  o b j e c t i  ves , 
approach, and bases. I n  r e g a r d  t o  t h e  bases, t h e  r e s u l t s  o b t a i n e d  i n  t h i s  

s tudy  a r e  s p e c i f i c  t o  t h e  major  bases desc r ibed  h e r e i n  and t o  t h e  s p e c i f i c  

assumptions t h a t  a r e  d e r i v e d  f rom them. 

a n a l y s i s  under taken a re  s t a t e d  i n  t h e  r e p o r t .  

Any assumptions made t o  f a c i l i t a t e  t h e  

3.1 STUDY OBJECTIVES 

The o b j e c t i v e  o f  t h i s  s tudy  was t o  assess t h e  spent  f u e l  cask h a n d l i n g  

c a p a b i l i t i e s  a t  s e l e c t e d  commercial n u c l e a r  power p l a n t s  t h a t  a r e  c u r r e n t l y  

p r o j e c t e d  t o  l o s e  f u l l  c o r e  rese rve  c a p a b i l i t y  i n  t h e i r  spent  f u e l  s to rage  

bas ins  and c o u l d  p o t e n t i a l l y  be r e q u i r e d  t o  s h i p  f u e l  o f f s i t e  t o  a v o i d  i n t e r -  

r u p t i o n  o f  ope ra t i ons .  The s tudy  was per formed t o  p r o v i d e  i n p u t  t o  DOE p lans  

t o  assure  t h a t  a p p r o p r i a t e  t ypes  and q u a n t i t i e s  o f  t r a n s p o r t a t i o n  equipment a r e  

a v a i l a b l e  when needed. Some of t h e  raw da ta  f o r  t h i s  s tudy  had been c o l l e c t e d  

c o n c u r r e n t l y  w i t h  t h e  CSFM Program surveys o f  u t i l i t y  spent  f u e l  s to rage  da ta .  

However, cask h a n d l i n g  d a t a  a p p l i c a b l e  t o  t h e  needs of t h i s  s tudy  had n o t  been 

t a b u l a t e d  i n  t h e  pas t .  Therefore, t h e  b u l k  o f  t h e  e f f o r t  i n  t h i s  s tudy  was 

d i r e c t e d  toward  t a b u l a t i n g  and pe r fo rm ing  q u a l i t y  assurance ( Q A )  checks and 

v e r i f i c a t i o n s  o f  t h e  e x i s t i n g  cask h a n d l i n g  data.  The QA checks i n c l u d e d  

te lephone  c o n t a c t s  w i t h  u t i  1 i t y  r e p r e s e n t a t i  ves t o  v e r i f y  and update pas t  and 

c u r r e n t  U t i l i t y  Spent Fuel  Data V e r i f i c a t i o n  Forms.(a) 

As ment ioned p r e v i o u s l y ,  t h e  i n f o r m a t i o n  ob ta ined  i n  t h i s  s tudy  w i l l  be 

i n t e g r a t e d  w i t h  t r a n s p o r t a t i o n  l o g i s t i c s  da ta  i n  a separa te  s tudy  t o  c a l c u l a t e  

s h i p p i n g  cask requi rements.  The o v e r a l l  phased-approach t o  bo th  of these 

s t u d i e s  i s  i l l u s t r a t e d  i n  F i g u r e  3.1. F u r t h e r  d e t a i l s  concern ing  t h e  o v e r a l l  

approach used on bo th  s t u d i e s  a r e  b r i e f l y  d iscussed below. 

( a )  The U t i l i t y  Spent Fuel  Data V e r i f i c a t i o n  Forms p r o v i d e  t h e  b a s i s  f o r  a 
comprehensive computer ized d a t a  management system on LWR spent  f u e l  
s t o r a g e  requi rements data.  Th is  system i s  opera ted  by P a c i f i c  Northwest 
Labora to ry  (PNL) f o r  t h e  Department o f  Energy 's  Commercial Spent Fuel  
Management Program t o  p r o v i d e  r a p i d  r e t r i e v a l  o f  any p o r t i o n s  o f  t h e  
u t i l i t y - s u p p l i e d  r e a c t o r  and spent  f u e l  data.  
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FIGURE 3.1. I l l u s t r a t i o n  o f  O v e r a l l  Phased-Approach U t i l i z e d  i n  Support  o f  t h e  
CSFM Program 

T h i s  study--an e v a l u a t i o n  o f  t h e  spent  f u e l  s h i p p i n g  cask h a n d l i n g  capa- 

b i l i t i e s  a t  r e a c t o r s  t h a t  may have t o  s h i p  spent  f u e l  f rom t h e i r  s i t e s - -  

c o n s t i t u t e s  t h e  f i r s t  phase as shown i n  F i g u r e  3.1. The purpose o f  t h i s  phase 

was t o  determine which cask t y p e s  i n  t h e  c u r r e n t  f l e e t  can be handled by which 

r e a c t o r s .  The r e a c t o r s  f o r  which t h i s  assessment i s  b e i n g  performed i n c l u d e  

o n l y  t h e  r e a c t o r s  t h a t  have p o t e n t i a l  near- term s to rage  problems, as determined 

f rom DOE/RL-83-1 (DOE 1983) . 
l a r g e s t  p o t e n t i a l  demand f o r  spent  f u e l  s h i p p i n g  casks over  t h e  n e x t  t e n  years.  

Shi pments f rom these r e a c t o r s  r e p r e s e n t  t h e  

t 
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3.2 STUDY APPROACH 

The i n f o r m a t i o n  used t o  determine t h e  cask h a n d l i n g  c a p a b i l i t i e s  was 

d e r i v e d  by c o l l e c t i o n ,  v e r i f i c a t i o n ,  and a n a l y s i s  o f  d a t a  r e l e v a n t  t o  t h e  

f a c i l i t i e s  s tud ied .  

p l e t e d  by n u c l e a r  u t i l i t i e s  f o r  t h e  CSFM Program's spent f u e l  d a t a  base were 

used as a s t a r t i n g  p o i n t .  

i n g  cask h a n d l i n g  c a p a b i l i t i e s  a t  each p l a n t .  A f t e r  t h e s e  d a t a  were reviewed, 

t h e  u t i l i t i e s  were c o n t a c t e d  by te lephone  t o  v e r i f y  t h e  d a t a  as w e l l  as recon- 

c i l e  m i s s i n g  o r  i ncomp le te  data.  Some a d d i t i o n a l  q u e s t i o n s  concern ing  t h e i r  

cask h a n d l i n g  c a p a b i l i t i e s  were a l s o  asked a t  t h i s  t ime.  

t i e s  c o n t a c t e d  i s  p resen ted  i n  S e c t i o n  3.3. 

d a t a  was assembled, i t  was examined t o  de te rm ine  t h e  t y p e s  o f  s h i p p i n g  casks 

t h a t  c o u l d  be handled a t  each p l a n t .  I n f o r m a t i o n  i n  t h e  open l i t e r a t u r e  was 

a l s o  used. 

The 1983 U t i l i t y  Spent Fuel Data V e r i f i c a t i o n  Forms com- 

b These forms con ta ined  a number o f  q u e s t i o n s  concern- 

.. 
'Z 

A l i s t  o f  t h e  u t i l i -  

Once a l l  o f  t h e  r e a c t o r - s p e c i f i c  

Phase 2 ( a l s o  shown i n  F i g u r e  3.1) c o n s i s t s  o f  a spent f u e l  s h i p p i n g  cask 

supply-demand a n a l y s i s ,  which i s  c o n c u r r e n t l y  b e i n g  developed by P a c i f i c  Nor th-  

west Laboratory .  The o b j e c t i v e  of  t h i s  second phase i s  t o  de te rm ine  if s u f f i -  

c i e n t  casks e x i s t  t o  p r o v i d e  t h e  needed s h i p p i n g  se rv i ces .  Th is  a n a l y s i s  w i l l  

be comprised o f  two p a r t s :  1)  d e t e r m i n a t i o n  o f  t h e  a v a i l a b i l i t y  o f  t h e  e x i s t -  

i n g  s h i p p i n g  cask f l e e t  and 2)  c a l c u l a t i o n  o f  s h i p p i n g  cask requi rements.  D is -  

cuss ions  w i t h  spent fue l  cask s u p p l i e r  companies t o  accompl ish P a r t  1 have been 

completed (see Appendix B f o r  d e t a i l s ) .  I n f o r m a t i o n  r e s u l t i n g  f rom comp le t i on  

o f  P a r t  1 r e p r e s e n t s  t h e  "supply"  o f  s h i p p i n g  casks. Due t o  f u t u r e  u n c e r t a i n t y  
i n  t h e  a v a i l a b i l i t y  of NRC-approved spent f u e l  s h i p p i n g  casks, two cask supp ly  

cases w i l l  be developed t h a t  r e p r e s e n t  l ower  and upper l i m i t s  o f  cask a v a i l a -  

b i l i t y .  

ments t o  de te rm ine  t h e  adequacy o f  t h e  e x i s t i n g  f l e e t .  

These d a t a  w i l l  t h e n  be compared w i t h  p r o j e c t e d  cask usage r e q u i r e -  
'1 J 

Resu l t s  o f  Phase 1 (i.e., t h i s  s tudy  on t h e  cask h a n d l i n g  c a p a b i l i t y  
CI 

assessment a t  s e l e c t e d  r e a c t o r s )  w i l l  be i n c o r p o r a t e d  i n t o  t h e  t r a n s p o r t a t  on 

network schemes developed i n  Phase 2 and w i l l  be used t o  a s s i g n  a s p e c i f i c  t y p e  

o f  cask (i.e., LWT, OWT, o r  r a i l )  t o  each shipment. For example, if t h e  c sk 

l o a d i n g  pool  a t  a p a r t i c u l a r  r e a c t o r  i s  t o o  smal l  t o  accommodate a l a r g e  r a i l  

cask, t h a t  r e a c t o r  can o n l y  be cons ide red  t o  be capable o f  u s i n g  l e g a l -  o r  

over-weight  t r u c k  s h i p p i n g  casks. 

E 
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3.3 STUDY BASES 

I 

The major  s tudy bases o f  t h i s  cask h a n d l i n g  c a p a b i l i t i e s  assessment s tudy 

a re  l i s t e d  below. 

0 The study must y i e l d  r e a l i s t i c  and up - to -da te  r e s u l t s  based on 

1) p l a n t - s p e c i f i c  responses p r o v i d e d  by l i c e n s e e s  v i a  DOE'S 1983 

U t i l i t y  Spent Fuel Data V e r i f i c a t i o n  Forms, 2) f o l l o w - u p  te lephone  
c o n t a c t s  w i t h  u t i l i t y  r e p r e s e n t a t i v e s ,  and 3) a p p l i c a b l e  i n f o r m a t i o n  

c o n t a i n e d  i n  t h e  open l i t e r a t u r e .  

The s tudy i s  conducted w i t h i n  t h e  framework o f  t h e  e x i s t i n g  r e g u l a -  

t i o n s  and r e g u l a t o r y  guidance. 

The s tudy e v a l u a t e s  o n l y  t h e  c u r r e n t  cask h a n d l i n g  c a p a b i l i t i e s  o f  

o 

8 

t h e  s e l e c t e d  LWRs g i ven  i n  Table 3.1. 

I n  a d d i t i o n ,  i t  should be recognized t h a t  t o  date,  v i r t u a l l y  a l l  U.S. LWR 

The t e r m  "wet cask 

spent f u e l  s h i p p i n g  has i n v o l  ved "wet"  hand1 i ng techn iques  , s i n c e  a1 1 i r r a d i  - 
a t e d  f u e l  i s  k e p t  under wa te r  a t  t h e  n u c l e a r  power p l a n t s .  

h a n d l i n g "  means t h a t  t h e  cask i s  submerged i n  a pool  o f  water  w h i l e  t h e  f u e l  

bundles a re  e i t h e r  loaded i n t o  t h e  cask o r  removed f rom t h e  cask p r i o r  t o  b e i n g  

p l a c e d  i n t o  t h e  underwater  s t o r a g e  system (Lambert e t  a l .  1981). The t e r m  does 

n o t  d e s c r i b e  t h e  s t a t u s  o f  t h e  cask c a v i t y  (i .e. , w a t e r - f i  l l e d  o r  d r y )  w h i l e  

t h e  cask i s  b e i n g  t r a n s p o r t e d  o r  unloaded. The wet f u e l  h a n d l i n g  procedure 

a l l o w s  v i s u a l  c o n t r o l  o f  o p e r a t i o n s  a t  a l l  t imes.  Th is  f e a t u r e  i s  i n s t r u m e n t a l  

i n  p roduc ing  a safe,  e f f i c i e n t  spent  f u e l  1 oadi  ng/unl  oadi  ng sequence. A1 1 

o p e r a t i n g  LWR r e a c t o r s  a r e  designed t o  use wet cask h a n d l i n g  techniques.  

TABLE 3.1. Se lec ted  LWRs U t i l i z e d  i n  This  S t u d y ( a )  

Docket 
NO. 50- U t i l i t y  and P l a n t ( s )  Net MWe Type 

-317 a C a l v e r t  C l i f f s  1 (Lusby, Md) 825 PW R 
-318 o C a l v e r t  C l i f f s  2 (Lusby, Md) 825 PW R 

B a l t i m o r e  Gas and E l e c t r i c  Co. 

Boston Edison Co 
-293 6 P i l g r i m  1 (Plymouth, MA) 
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TABLE 3.1. (Contd) 

Docket 
NO. 50- TY Pe U t i l i t y  and P l a n t ( s )  

C a r o l i n a  Power and L i g h t  
9 Brunswick 1 (Southpor t ,  NC) 
8 Brunswick 2 (Southpor t ,  NC) 
6) Robinson 2 ( H a r t s v i l l e ,  SC)  

Commonwealth Edi son Company 
a Byron 1 (Byron, I L )  
Q Byron 2 (Byron, I L )  
o L a S a l l e  1 (Seneca, I L )  
Q L a S a l l e  2 (Seneca, I L )  

Consumers Power Co. 
0 Pal i sades (South Haven, M I )  

Duke Power Co. 
e Oconee 3 (Seneca, SC) 

F l o r i d a  Power and L i g h t  Co. 
o Turkey P o i n t  3 ( F l o r i d a  City, FL) 
e Turkey P o i n t  4 ( F l o r i d a  City, FL) 
o S t .  L u c i e  1 (Hutch inson I s land ,  FL) 

GPU Nuclear Corpo ra t i on  
o Oyster  Creek (Forked R ive r ,  NJ) 

Nor theast  U t i 1  i t i e s  
o M i l l s t o n e  1 (Water ford,  CT) 
e M i l l s t o n e  2 (Waterford,  CT) 

Nor the rn  S t a t e s  Power Company 
e M o n t i c e l l o  ( M o n t i c e l l o ,  MN) 
0 P r a i f i e  I s l a n d  1 (Red Wing, MN) 
o P r a i r i e  I s l a n d  2 (Red Wing, MN) 
Phi 1 adel p h i a  Electric Company 
e Peach Bottom 2 (Peach Bottom, P A )  
e Peach Bottom 3 (Peach Bottom, PA) 

Power A u t h o r i t y  o f  t h e  S t a t e  of New York 
Q James A. F i t z P a t r i c k  ( S c r i b s ,  NY) 

Rochester Gas and E l e c t r i c  Corpo ra t i on  
o Robert  E. Ginna ( O n t a r i o ,  NY) 

V i r g i n i a  E l e c t r i c  and Power Company 
o Sur ry  1 (Gravel  Neck, VA) 
e Surry 2 (Gravel Neck, VA) 

Net MWe 

-325 
-324 
-261 

7 90 
790 
665 

BWR 
BWR 
PW R L 

-F 

-454 
-455 
-373 
-374 

1120 
1120 
1080 
1080 

PW R 
PW R 
BWR 
BWR 

-255 740 PW R 

-287 886 PW R 

-250 
-251 
-335 

646 
64 6 
890 

PW R 
PW R 
PW R 

-219 620 BWR 

-245 
-336 

652 
864 

BWR 
PW R 

-263 
-282 
-306 

52 5 
520 
52 0 

BW R 
PW R 
PW R 

-27 7 
-278 

1051 
1051 

BWR 
BWR 

-333 821 BWR 

-244 470 PW R 

-280 
-281 

775 
775 

PW R 
PW R 

(a )  Source: Spent Fuel Storage Requi rements, DOE/RL-83-1,  January 1983. 
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4.0 SPENT FUEL S H I P P I N G  CASK HANDLING CAPABILITY ASSESSMENT 

T h i s  s e c t i o n  p resen ts  t h e  r e s u l t s  o f  a rev iew  o f  t h e  c u r r e n t  cask h a n d l i n g  

c a p a b i l i t i e s  o f  27 s e l e c t e d  l i g h t  water  r e a c t o r s  (LWRs) a s s o c i a t e d  w i t h  1 4  

u t i l i t i e s  t h a t  a r e  c u r r e n t l y  p r o j e c t e d  t o  l o s e  f u l l  co re  r e s e r v e  i n  t h e i r  spent 

f u e l  s t o r a g e  b a s i n s  i n  t h e  near-term. As p r e v i o u s l y  d e s c r i b e d  i n  Sec t i on  3.0, 

t h e  p r imary  o b j e c t i v e  o f  t h e  s tudy was t o  assess t h e  spent f u e l  cask h a n d l i n g  

c a p a b i l i t i e s  a t  t h e  27 s e l e c t e d  n u c l e a r  power p l a n t s .  

spec i  f i c assessment s focused p r i m a r i  l y  on ons i  t e  p h y s i c a l  parameters ( i  .e., 

heavy l o a d  h a n d l i n g  systems),  and cask h a n d l i n g  l i m i t a t i o n s .  Lesser a t t e n t i o n  

was g i v e n  t o  a d m i n i s t r a t i v e / p r o c e d u r a l  aspects  and t o  o f f s i t e  cask t r a n s p o r t a -  

t i o n  concerns such as l i m i t a t i o n s  imposed on access rou tes .  

The subsequent p l a n t -  

As ment ioned p r e v i o u s l y ,  some o f  t h e  raw d a t a  f o r  t h i s  s tudy had been c o l -  

l e c t e d  c o n c u r r e n t l y  w i t h  t h e  CSFM Program surveys o f  u t i l i t y  spent f u e l  s t o r a g e  

data.  However, cask h a n d l i n g  da ta  a p p l i c a b l e  t o  t h e  needs o f  t h i s  s tudy had 

n o t  been t a b u l a t e d  i n  t h e  past .  Therefore,  t h e  b u l k  o f  t h e  e f f o r t  i n  t h i s  

s tudy was d i r e c t e d  toward t a b u l a t i n g  and pe r fo rm ing  q u a l i t y  assurance (QA) 
checks and v e r i f i c a t i o n s  of  t h e  e x i s t i n g  cask h a n d l i n g  data.  

i n c l u d e d  te lephone  c o n t a c t s  w i t h  u t i l i t y  r e p r e s e n t a t i v e s  t o  v e r i f y  and update 

t h e  d a t a  f rom p a s t  and c u r r e n t  U t i l i t y  Spent Fuel Data V e r i f i c a t i o n  Forms. 

The QA checks 

I n  n u c l e a r  power p l a n t s ,  heavy l oads  may be handled i n  seve ra l  p l a n t  

areas. If these  loads  were t o  drop i n  c e r t a i n  l o c a t i o n s  i n  t h e  p l a n t ,  t h e y  

c o u l d  a f f e c t  spent f u e l ,  f u e l  i n  t h e  core,  o r  t h e  equipment t h a t  m igh t  be 
r e q u i r e d  t o  achieve s a f e  shutdown and c o n t i n u e  decay hea t  removal. I f  s u f f i -  

c i e n t  spent f u e l  o r  f u e l  i n  t h e  c o r e  were damaged, and i f  t h e  f u e l  was h i g h l y  

r a d i o a c t i v e ,  t h e  p o t e n t i a l  re leases  o f  r a d i o a c t i v e  m a t e r i a l  c o u l d  r e s u l t  i n  

o f f s i t e  doses t h a t  exceed t h e  l i m i t s  e s t a b l i s h e d  i n  10 CFR P a r t  100. I f t h e  

damaged equipment was a s s o c i a t e d  w i t h  redundant s a f e  shutdown paths,  t h e  capa- 

B b i l i t y  t o  achieve s a f e  shutdown m igh t  be defeated.  A d d i t i o n a l l y ,  i f  a f u e l  o f  
s u f f i c i e n t  enr ichment  was dropped and t h e  c o n f i g u r a t i o n  was crushed, t h e  normal 

boron c o n c e n t r a t i o n s  t h a t  a r e  ma in ta ined  may n o t  be s u f f i c i e n t  t o  p reven t  

c r i t i c a l i t y  (NRC 1980). 
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The r e s u l t s  o f  a l i c e n s e e ' s  a n a l y s i s  o f  t h e  c o n t r o l  o f  heavy loads,  as 

d e l i n e a t e d  i n  NUREG-0554 (NRC 1979) and supplemented by t h e  i d e n t i f i e d  a l t e r n a -  

t i v e s  s p e c i f i e d  i n  NUREG-0612 (NRC 1980), can have a ma jo r  impact on t h e  cask 

h a n d l i n g  c a p a b i l i t i e s  a t  t h a t  r e a c t o r .  Because o f  t h e i r  r e l a t i v e  importance t o  

many o f  t h e  assessments reviewed i n  t h i s  s tudy,  a b r i e f  h i s t o r i c a l  summary o f  

t h e  g u i d e l i n e s  used i n  t h e s e  analyses i s  presented i n  Sec t i on  4.1. The r e s u l t s  1 

o f  t h e  d a t a  rev iew  and t h e  assessments o f  each r e a c t o r ' s  spent f u e l  s h i p p i n g  

cask h a n d l i n g  c a p a b i l i t i e s  a r e  p resen ted  i n  S e c t i o n  4.2. 
3 

4.1 HISTORICAL SUMMARY OF SELECTED GUIDELINES FOR THE CONTROL OF HEAVY 

LOADS BY NRC LICENSEE+) 

The c o n t r o l  o f  heavy l oads  such as spent f u e l  casks must be accompl ished 

i n  compl iance w i t h  a p p l i c a b l e  r e g u l a t i o n s ,  guides, and standards.  

s e c t i o n ,  a b r i e f  summary i s  presented on t h e  h i s t o r y  o f  t h e  c o n t r o l  o f  heavy 
l o a d s  a t  commercial n u c l e a r  power p l a n t s .  Regu la t i ons  and g u i d e l i n e s  f o r  t h e  

c o n t r o l  o f  heavy l oads  a r e  dynamic; t h e  Nuclear Regu la to ry  Commission (NRC) 
p o l i c y  r e l a t i n g  t o  t h e  c o n t r o l  o f  heavy l o a d s  a t  LWRs, f o r  example, has been 

e v o l v i n g  and changing i n  r e c e n t  years.  These changes have had and a re  hav ing  

an impact on a c t i v i t i e s  i n v o l v i n g  t h e  movement and c o n t r o l  o f  spent  f u e l  casks 

by NRC l i c e n s e e s .  I n  a d d i t i o n ,  as a r e s u l t  o f  requested r e g u l a t o r y  analyses,  
some u t i l i t i e s  have found t h a t  t h e y  must p e r f o r m  p l a n t - s p e c i f i c  m o d i f i c a t i o n s  

t o  t h e i  r heavy-1 oad handl i ng systems, i n c l  u d i  ng t h e i  r cask handl  i ng systems, 

and/or  t h e i r  o p e r a t i n g  procedures p r i o r  t o  use. 

I n  t h i s  sub- 

4.1.1 H i s t o r i c a l  Summary o f  t h e  G u i d e l i n e s  f o r  Analyses o f  P o s t u l a t e d  Heavy 

Load Drops f o r  NRC Licensees 

Both t h e  NRC and t h e  n u c l e a r  power u t i l i t i e s  a re  concerned about t h e  

p o t e n t i a l  consequences o f  a heavy l o a d  d rop  (e.g., a spent f u e l  cask )  a t  com- 

m e r c i a l  n u c l e a r  power p l a n t s .  

which t h e  p o t e n t i a l  f o r  a c c i d e n t a l  l o a d  drops had been cons ide red  v a r i e d  f rom 

p l a n t  t o  p l a n t ,  w i t h  p l a n t s  undergoing c u r r e n t  l i c e n s i n g  rev iews r e c e i v i n g  t h e  

I n  e a r l i e r  l i c e n s i n g  rev iews,  t h e  e x t e n t  t o  
L 

( a )  The b r i e f  h i s t o r y  d iscussed i n  t h i s  s e c t i o n  i s  based on i n f o r m a t i o n  
c o n t a i n e d  i n  NUREG-0612 (NRC 1980),  and NUREG-0828 (NRC 1983). 
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most thorough rev iews.  

l i s h e d  by t h e  NRC i n  1978 t o  s y s t e m a t i c a l l y  examine s t a f f  l i c e n s i n g  c r i t e r i a  

and t h e  adequacy o f  measures then  i n  e f f e c t  a t  o p e r a t i n g  p l a n t s ,  and t o  recom- 

mend necessary changes t o  assure t h e  s a f e  h a n d l i n g  o f  heavy l oads  once a p l a n t  

becomes o p e r a t i o n a l .  

Some o l d e r  p l a n t s  have r e c e i v e d  l i t t l e  a t t e n t i o n  i n  

* t h i s  area. I n  r e c o g n i t i o n  o f  t h i s ,  Generic Technica l  A c t i v i t y  A-36 was es tab -  

Wi th t h e  i nc reased  spent f u e l  s to rage  c a p a c i t i e s  a t  many o p e r a t i n g  p l a n t s  
( p r i m a r i l y  i n  t h e  form o f  i n c r e a s e d  d e n s i t y  o f  f u e l  s t o r a g e  w i t h i n  t h e  p o o l ) ,  

t h e  p o t e n t i a l  f o r  a g i v e n  l o a d  caus ing  damage t o  a l a r g e  number o f  f u e l  assem- 

b l i e s  has increased.  A d d i t i o n a l l y ,  when o f f s i t e  waste r e p o s i t o r i e s  a r e  e s t a b -  

l i s h e d ,  t h e  h a n d l i n g  o f  spent f u e l  casks ove r  t h e  spent f u e l  poo ls  and near 

spent f u e l  assembl ies w i l l  occu r  more f r e q u e n t l y .  Because o f  t h i s ,  t h e  need t o  

complete Task A-36 e x p e d i t i o u s l y  was i d e n t i f i e d  i n  1978 and cu lm ina ted  i n  

January 1980 w i t h  p u b l i c a t i o n  o f  NUREG-0612, which c o n t a i n s  g u i d e l i n e s  f o r  t h e  

c o n t r o l  o f  heavy l oads  a t  n u c l e a r  power p l a n t s .  The g u i d e l i n e s  proposed i n  

NUREG-0612 i n c l u d e  d e f i n i t i o n  o f  s a f e  l o a d  paths,  use o f  l o a d  h a n d l i n g  proce-  

dures,  t r a i n i n g  o f  crane o p e r a t o r s  , gui  d e l  i nes on s l  i ngs and speci  a1 1 i ft i ng 

dev ices ,  p e r i o d i c  i n s p e c t i o n  and maintenance f o r  t h e  crane, as w e l l  as v a r i o u s  

a l t e r n a t i v e s  t h a t  i n c l u d e  t h e  f o l l o w i n g :  

0 use o f  a s i n g l e - f a i l u r e - p r o o f  h a n d l i n g  system, 

o use o f  mechanical  s tops  o r  e l e c t r i c a l  i n t e r l o c k s  t o  keep heavy l oads  

away f rom f u e l  o r  s a f e  shutdown equipment, 

e a n a l y z i n g  t h e  consequences o f  p o s t u l a t e d  heavy load drops  t o  show 

t h e y  a r e  w i t h i n  accep tab le  l i m i t s .  

I n c l u d e d  i n  t h e  r e s o l u t i o n  o f  Task A-36 was an e v a l u a t i o n  of  t h e  e x i s t i n g  

c r i t e r i a  i n  Regu la to ry  Guides and Standard Review Plans t o  de te rm ine  t h e  

changes r e q u i r e d  t o  i n c o r p o r a t e  t h e  g u i d e l i n e s  developed i n  t h e  t a s k  s tudy t h a t  

would be a p p r o p r i a t e  f o r  new p l a n t s .  3 

C e r t a i n  o f  t h e  a l t e r n a t i v e  approaches suggested by t h e  g u i d e l i n e s  c a l l  f o r  

These analyses may analyses of  p o s t u l a t e d  l o a d  drops f o r  a s p e c i f i c  p l a n t .  
i n c l u d e  an a n a l y s i s  o f  a spent f u e l  s h i p p i n g  cask d rop  o r  t h e  d rop  o f  a r e a c t o r  

vessel  head. I n  those  cases where a l i c e n s e e  e l e c t e d  t o  pe r fo rm a heavy l o a d  
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a n a l y s i s  and t o  subsequent ly  implement a c t u a l  p h y s i c a l  changes t o  v a r i o u s  reac-  

t o r  systems, changes t o  t h e  p l a n t ' s  t e c h n i c a l  s p e c i f i c a t i o n s  a l s o  had t o  be 

considered.  

I n  summary, g u i d e l i n e s  developed i n  NUREG-0612 o f f e r  v a r i o u s  a l t e r n a t i v e s  

t o  l i c e n s e e s  t o  assure t h e  s a f e  h a n d l i n g  o f  heavy loads.  

t i a l  f o r  t h e  u n c o n t r o l l e d  movement o f  a l o a d  o r  a l o a d  d rop  by c a l l i n g  f o r :  

t h e  d e f i n i t i o n  o f  s a f e  l o a d  paths;  development o f  l o a d  h a n d l i n g  procedures,  

p e r i o d i c  i n s p e c t i o n  and t e s t i n g  o f  t h e  crane;  q u a l i f i c a t i o n s ,  t r a i n i n g  and spe- 

c i f i e d  conduct o f  t h e  c rane  o p e r a t o r ;  and use o f  g u i d e l i n e s  on r i g g i n g .  

g u i d e l  i n e s  a l s o  d e f i n e  v a r i o u s  accep tab le  a l t e r n a t i v e  approaches f o r  t h e  con- 

ta inmen t  b u i l d i n g ,  r e f u e l i n g  b u i l d i n g  and o t h e r  s a f e t y - r e l a t e d  areas. These 
a1 t e r n a t i v e s  may i n c l u d e  u s i n g  a s i  ng l  e - f a i  1 u re -p roo f  hand1 i n g  system, a n a l y z -  

i n g  t h e  e f f e c t s  o f  a l o a d  drop, o r  u s i n g  procedures and i n t e r l o c k s  t o  keep 
l o a d s  away f r o m  s p e n t  f u e l  and s a f e  shutdown equ i  pment. 

These "Recommended 
Guide1 ines ' l  i n c l u d e  genera l  g u i d e l  i n e s  f o r  a1 1 f a c i  1 i t i e s  t o  reduce t h e  poten-  4 

4 

The 

The NRC subsequent ly  recommended a program t o  rev iew  o p e r a t i n g  p l a n t s  

a l o n g  t h e  g u i d e l i n e s  d e l i n e a t e d  i n  NUREG-0554 (NRC 1979) and NUREG-0612. 

was i n i t i a t e d  v i a  two r e l a t e d  g e n e r i c  l e t t e r s  d i r e c t e d  t o  a l l  l i c e n s e e s .  The 

r e g u l  a t o r y  process t h a t  f o l  1 owed i ssuance  o f  t h e  g e n e r i c  1 e t t e r s  i s d i  scussed 

b r i e f l y  i n  t h e  f o l l o w i n g  subsect ion.  As p r e v i o u s l y  mentioned, t h e  impact o f  

t h e  NUREG-0612 g u i d e l i n e s  emerged as a ma jo r  f a c t o r  i n  l i c e n s e e s '  p l a n n i n g  f o r  

spent f u e l  s h i  pments . 

Th is  
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4.1.2 A d d i t i o n a l  Guidance on t h e  Con t ro l  o f  Heavy Loads v i a  Generic 

L e t t e r  81-07(a ) 

By Generic L e t t e r  81-07 (NRC 1981) dated December 22, 1980, t h e  NRC p r o -  

v ided  seve ra l  recommendations t o  be implemented by l i c e n s e e s  t o  ensure t h e  s a f e  

h a n d l i n g  o f  heavy loads. Generic L e t t e r  81-07, da ted  February 3, 1981, regard-  

i n g  c o n t r o l  o f  heavy l oads  p r o v i d e d  f u r t h e r  s t a f f  guidance on s u b m i t t a l  o f  sup- 

p l  emen t a1 i n f o  rmat i on. 

V e r i f i c a t i o n  by t h e  l i c e n s e e s  t h a t  t h e  r i s k  assoc ia ted  w i t h  l oad -hand l i ng  

f a i l u r e s  a t  t h e i r  n u c l e a r  power p l a n t s  i s  ex t reme ly  low r e q u i r e s  a sys temat i c  

e v a l u a t i o n  o f  a l l  l oad -hand l i ng  systems a t  each s i t e .  Not a l l  o f  t hese  evalua-  

t i o n s  have been completed. The f o l l o w i n g  genera l  i n f o r m a t i o n  was p r o v i d e d  t o  

a s s i s t  t h e  l i c e n s e e s  i n  t h e i r  e v a l u a t i o n  o f  r i s k  a s s o c i a t e d  w i t h  t h e  c o n t r o l  of 

heavy l o a d s  (NRC 1981). 

R isk  r e d u c t i o n  can be demonstrated by e i t h e r  of two approaches: 

0 The l i k e l i h o o d  of  f a i l u r e  i s  made ex t reme ly  l ow  th rough  enhanced 

handl ing-system des ign  fea tu res  (NUREG 0612, S e c t i o n  5.1.6). 

o The consequences of a f a i l u r e  can be shown t o  be accep tab le  

(NUREG 0612, S e c t i o n  5.1, C r i t e r i a  I - I V ) .  

Regardless o f  t h e  approach se lec ted ,  t h e  seven genera l  g u i d e l i n e s  o f  

NUREG 0612, Sec t i on  5.1.1., should be s a t i s f i e d  t o  p r o v i d e  maximum prac-  

t i c a l  defense- in-depth.  These g u i d e l i n e s  a r e  d iscussed i n  g r e a t e r  d e t a i  1 

i n  S e c t i o n  4.2.2 o f  t h i s  r e p o r t .  

* 
( a )  Gener ic l e t t e r s  a r e  i ssued  by t h e  U.S. NRC O f f i c e  o f  Nuclear Reactor Regu- 

l a t i o n ,  D i v i s i o n  o f  L icens ing.  They a r e  u t i l i z e d  t o  t r a n s m i t  i n f o r m a t i o n  
t o ,  and o b t a i n  i n f o r m a t i o n  from, r e a c t o r  l i c e n s e e s ,  a p p l i c a n t s ,  and/or 
equ i  pment suppl  i e r s  r e g a r d i  ng m a t t e r s  o f  sa fe ty ,  safeguards,  o r  env i  ron -  
mental  s i g n i f i c a n c e .  Generic l e t t e r s  u s u a l l y  e i t h e r  1 )  p r o v i d e  i n fo rma-  
t i o n  though t  t o  b e . i m p o r t a n t  i n  a s s u r i n g  c o n t i n u e d  s a f e  o p e r a t i o n  o f  
f a c i l i t i e s ,  o r  2)  request  i n f o r m a t i o n  on a s p e c i f i c  schedule t h a t  would 
enable r e g u l a t o r y  d e c i s i o n s  t o  be made r e g a r d i n g  t h e  c o n t i n u e d  s a f e  opera-  
t i o n  o f  f a c i l i t i e s .  They have been a s i g n i f i c a n t  means o f  communicating 
w i t h  l i c e n s e e s  on a number o f  i m p o r t a n t  i ssues ,  t h e  r e s o l u t i o n s  of  which 
have c o n t r i b u t e d  t o  improved q u a l i t y  o f  des ign  and opera t i on .  

T 
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A defense- in-depth approach was used t o  develop t h e  NRC g u i d e l i n e s  t o  

V e r i f i c a t i o n  o f  t h e  

ensure t h a t  a l l  heavy l o a d  h a n d l i n g  systems a r e  des igned and opera ted  so t h a t  

t h e i r  p r o b a b i l i t y  o f  f a i l u r e s  i s  a p p r o p r i a t e l y  smal l .  

e x t e n t  t o  which t h e s e  genera l  g u i d e l i n e s  have been s a t i s f i e d  by l i c e n s e e s  f o r  

t h e i r  cask h a n d l i n g  cranes form an i m p o r t a n t  aspect  i n  t h e  o v e r a l l  assessments 

rev iewed i n  t h i s  task.  D e t a i l s  a r e  p r o v i d e d  i n  S e c t i o n  4.2. 

The c o m p l e x i t i e s  t h a t  c o u l d  be faced by l i c e n s e e s  i n  complying w i t h  t h e  
requi rements of Gener ic L e t t e r  81-07 (NRC 1981) a r e  i n d i c a t e d  by t h e  f o l l o w i n g  

exampl e taken f rom NUREG-0828 (NRC 1981) : 

"By l e t t e r s  da ted  June 10, 1981, J u l y  1, 1981, and September 23, 
1981, t h e  l i c e n s e e  responded t o  t h e  g e n e r i c  l e t t e r s .  By l e t t e r  da ted  
J u l y  2, 1982, t h e  s t a f f  forwarded a d r a f t  Technica l  E v a l u a t i o n  Report  
(TER) on t h i s  i s s u e  t o  t h e  l i c e n s e e .  
l i n  Research Center (FRC) under c o n t r a c t  t o  t h e  s t a f f .  By l e t t e r  
da ted  January 28, 1983, t h e  l i c e n s e e  responded t o  t h e  TER and t h e  
responses a re  now under s t a f f  rev iew.  The r e v i e w  o f  c o n t r o l  o f  heavy 
l oads  was d i v i d e d  i n t o  two phases by t h e  s t a f f .  The f i r s t  phase 
i n c l u d e d  t h e  s t a f f  guidance d e a l i n g  w i t h  a d m i n i s t r a t i v e  c o n t r o l s  such 
as s a f e  l o a d  pa ths  and procedures, The TER d e a l t  w i t h  t h e  f i r s t -  
phase rev iew.  
on hardware m o d i f i c a t i o n s  t o  systems such as t h e  conta inment  crane. 
The i n f o r m a t i o n  a1 ready p r o v i d e d  by t h e  1 icensee addresses b o t h  
phases. 
j u s t  begun and i s  b e i n g  conducted by F R C  under s t a f f  c o n t r a c t .  As 
t h e  l i c e n s e e  i n d i c a t e d ,  r e s o l u t i o n  o f  t h e  a d m i n i s t r a t i v e  c o n t r o l  
aspects  of  t h i s  i s s u e  i s  n e a r l y  complete. However, as i n d i c a t e d  i n  
t h e  s u b m i t t a l  o f  June 1, 1983, t h e  l i c e n s e e  a n t i c i p a t e s  t h a t  t h e  
s t a f f  may r e q u i r e  hardware m o d i f i c a t i o n s  t o  t h e  conta inment  crane,  
such as i n t e r l o c k s ,  t o  p reven t  crane t r a v e l  ove r  c e r t a i n  areas. The 
l i c e n s e e  i n d i c a t e d  t h a t  seve ra l  c rane  m o d i f i c a t i o n s ,  i n c l u d i n g  i n t e r -  
l o c k s ,  have been considered.  None o f  t h e  m o d i f i c a t i o n s  were found t o  
be c o s t  e f f e c t i v e .  Acco rd ing l y ,  t h e  l i c e n s e e  w i l l  submi t  an evalua-  
t i o n  j u s t i f y i n g  t h i s  p o s i t i o n  i n  November 1983. 

The TER was prepared by Frank-  

Phase two o f  t h e  s t a f f  r e v i e w  i n c l u d e s  s t a f f  guidance 

Phase two o f  t h e  s t a f f ' s  rev iew  o f  t h e  l i c e n s e e ' s  p l a n t  has 

The s t a f f  cannot draw c o n c l u s i o n s  on a l l  p o s s i b l e  m o d i f i c a t i o n s  t h a t  
m igh t  be i d e n t i f i e d  i n  t h e  second phase o f  t h e  rev iew.  However, t h e  
c rane  must t r a v e l  t o  a l l  p a r t s  o f  t h e  r e a c t o r  deck and l o a d  area t o  
pe r fo rm v a r i o u s  necessary tasks .  Therefore,  i n t e r l o c k s  may be e l  abo- 
r a t e ,  and/or  f r e q u e n t  o v e r r i d e s  of  t h e  i n t e r l o c k s  m igh t  occu r  (accom- 
panied by e l a b o r a t e  p l a n t  procedures f o r  o v e r r i d e s ) .  
s t a f f  b e l i e v e s  t h a t  i n s t a l l a t i o n  o f  t r a v e l  i n t e r l o c k s  on t h e  c o n t a i n -  
ment c rane  may n o t  s i g n i f i c a n t l y  improve p l a n t  s a f e t y .  A f i n a l  
d e t e r m i n a t i o n  cannot be made u n t i l  t h e  second phase o f  t h e  r e v i e w  i s  
compl e t e d  . ' I  

Therefore,  t h e  

.L 
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No at tempt  i s  made t o  j udge  whether o r  n o t  t h e  e lapsed t i m e  f o r  rev iew  

i l l u s t r a t e d  i n  t h e  p reced ing  example i s  t y p i c a l .  I n  t h e  example case, however, 

i t  can be seen t h a t  t h e  rev iew  process has n o t  y e t  been completed a f t e r  n e a r l y  

t h r e e  years.  For those  r e s p o n s i b l e  f o r  t h e  p l a n n i n g  and p r e p a r a t i o n  phase o f  a 
spent f u e l  s h i p p i n g  campaign, cognizance o f  t h e  c o m p l e x i t i e s  o f  t h e  process f o r  

q u a l i f y i n g  heavy l o a d  h a n d l i n g  f a c i l i t i e s  i s  o b v i o u s l y  an i m p o r t a n t  

c o n s i d e r a t i o n .  Other c o n s i d e r a t i o n s  o f  i n t e r e s t  t o  t h e  p lanner  a re  presented 

i n  S e c t i o n  5.0 o f  t h i s  r e p o r t .  

I n  a d d i t i o n ,  i t  should be recognized t h a t  t h e  c r i t e r i a  i n  NUREG-0612 a l s o  

a p p l y  t o  a p p l i c a n t s  f o r  o p e r a t i n g  l i c e n s e s .  

p r o v i d e  t h e  i n f o r m a t i o n  requested by I tem 1 o f  Generic L e t t e r  81-07 and t o  meet 

t h e  same schedules o f  implementat ion as i n d i c a t e d  i n  I t em 2 o f  Generic 

L e t t e r  81-07. Furthermore, Gener ic L e t t e r  81-07 s t a t e s :  

Such a p p l i c a n t s  a r e  expected t o  

"Any i t e m  f o r  which t h e  implementat ion d a t e  i s  p r i o r  t o  t h e  expected 
d a t e  o f  issuance o f  an o p e r a t i n g  l i c e n s e  w i l l  be cons ide red  t o  be a 
p re requ i  s i t e  t o  o b t a i n i n g  t h a t  1 i c e n s e  .'I 

4.2 RESULTS OF THE DATA REVIEW OF CASK HANDLING CAPABILITIES 

I n  response t o  t h e  D O E ' S  1983 U t i l i t y  Spent Fuel Data V e r i f i c a t i o n  Forms 

(USFDVFs), l i c e n s e e s  s u b m i t t e d  v a r i o u s  d e t a i l s  r e l a t e d  t o  cask l o a d  h a n d l i n g  

o p e r a t i o n s  a t  t h e i r  f a c i l i t i e s .  Th i s  i n f o r m a t i o n  was t o  be p r o v i d e d  by t h e  

l i c e n s e e s  i n  t h e  form o f  answers t o  p l a n t - s p e c i f i c  q u e s t i o n s  c o n t a i n e d  i n  t h e  

f o l l o w i n g  s e c t i o n s  o f  t h e  USFDVFs: 
0 $3.0 Spent Fuel Storage Pool C h a r a c t e r i s t i c s  

e 57.0 Spent Fuel Shipments (Past  and F u t u r e )  

s) 58.0 Spent Fuel Shipp ing Cask Data 

Many o f  t h e  forms r e c e i v e d  d i d  n o t  p r o v i d e  s u f f i c i e n t  i n f o r m a t i o n  i n  these 

s e c t i o n s ,  t h u s  n e c e s s i t a t i n g  f o l l o w - u p  te lephone  c a l l s  t o  u t i l i t y  rep resen ta -  

t i v e s .  The purpose of  t h e  te lephone c a l l s  was b o t h  t o  v e r i f y  t h e  i n f o r m a t i o n  

r e c e i v e d  and t o  s o l i c i t  a d d i t i o n a l  i n f o r m a t i o n  a s s o c i a t e d  w i t h  cask hand1 i n g  

c a p a b i l i t i e s .  The cask h a n d l i n g  c a p a b i l i t i e s  o f  t h e  27 s e l e c t e d  LWRs examined 

i n  t h i s  s tudy  a r e  presented i n  Table 4.1. The r e s u l t s  o f  t h i s  assessment 

'd. d 
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TABLE 4.1. Summary o f  t h e  Cask Hand l ing  C a p a b i l i t i e s  of  t h e  
27 Se lec ted  LWRs Examined i n  Th is  Study 

Cask Hand l 'n  
Docket C a p a b i l i t y  1 a7 

Rai 1 - LWT OWT NO. 50- U t i l i t y  and P l a n t ( s )  - 

-317 & -318 

-293 

-325 & -324 
-26 1 

-454 & -455 
-373 & -374 

-255 

-287 

-250 & -251 
-335 

-21 9 

-245 & -336 

B a l t i m o r e  Gas and E l e c t r i c  Co. 
e C a l v e r t  C l i f f s  1 & 2 (Lusby, Md) 

Boston Edison Co 
@ P i l g r i m  1 (Plymouth, MA) 

C a r o l i n a  Power and L i g h t  
o Brunswick 1 & 2 (Southpor t ,  NC) 
o Robinson 2 ( H a r t s v i l l e ,  SC) 

Commonwealth Edison Company 
e Byron 1 & 2 (By ron ,  I L )  
o L a S a l l e  1 & 2 (Seneca, I L )  

Consumers Power Co. 
e Pal isades  (South Haven, MI)  

D u k e  Power Co. 
o Oconee 3 (Seneca, SC)  

F l o r i d a  Power and L i g h t  Co. 
8 Turkey P o i n t  3 & 4 ( F l o r i d a  Ci ty,  FL) 
o S t .  Luc ie  1 (Hutch inson I s l a n d ,  FL) 

GPU Nuc lear  Corpo ra t i on  
e Oyster  Creek (Forked R ive r ,  NJ) 
Nor theas t  U t i 1  i t i e s  
o M i l l s t o n e  1 & 2 (Water fo rd ,  CT) 

X 

X 

X 
X 

X 
X 

X 

X 

X 
X 

X 

X 

Unk(b) 

Unk 

X 
X 

X 
X 

Unk 

X 

X 

X 

Nor thern  Sta tes  Power Company 
-263 M o n t i c e l l o  ( M o n t i c e l l o ,  MN) x x  
-282 & -306 e P r a i r i e  I s l a n d  1 & 2 (Red Wing, MN) X Unk 

P h i l a d e l p h i a  E l e c t r i c  Company 
-277 & -278 a Peach Bottom 2 & 3 (Peach Bottom, PA) X Unk 

Power A u t h o r i t y  o f  t h e  S t a t e  o f  New York 

Rochester  Gas and E l e c t r i c  C o r p o r a t i o n  

V i r g i n i a  E l e c t r i c  and Power Company 

-333 o James A. F i t z P a t r i c k  (Sc r ibs ,  NY) x x  

-244 e Robert E. Ginna (On ta r io ,  NY) x x  

-280 & -281 o Surry  1 & 2 (Gravel Neck, VA) x x  

X 
X 

X 
X 

X 

X 
X 

X 

L. 

~~ ~~ 

( a )  LWT = Legal Weight t r u c k ;  OWT = Overweight t r u c k .  
( b )  
( c )  

Unk = Unknown due t o  u n a v a i l a b i l i t y  o f  v e r i f i a b l e  da ta  a t  t h i s  t ime.  
The t e c h n i c a l  s p e c i f i c a t i o n s  c u r r e n t l y  l i m i t  t h e  cask t y p e  t o  a s i n g l e -  
element cask and t h e  cask weight  t o  a 25- ton l i m i t .  
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i n d i c a t e  t h a t  48% o f  t h e  p l a n t s  have r a i l  access and 59% a r e  judged t o  be 

cand ida tes  f o r  overwe igh t  t r u c k  shipments ( w i t h  8 unknowns due t o  u n a v a i l a b i l -  

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

Summaries o f  t h e  p l a n t - s p e c i f i c  i n f o r m a t i o n  c o l l e c t e d  d u r i n g  t h i s  t a s k  

( f rom a l l  sources)  a r e  p resented  i n  subsec t i on  4.2.1. Assessments o f  t h e  cask 

h a n d l i n g  c a p a b i l i t i e s  o f  t h e  27 s e l e c t e d  r e a c t o r s  u t i l i z e d  i n  t h i s  s tudy were 

based on t h i s  i n f o r m a t i o n  and a r e  d iscussed i n  subsec t i on  4.2.2. 

4.2.1 Summaries o f  P l a n t - S o e c i f i c  I n f o r m a t i o n  

Summaries o f  t h e  p l a n t - s p e c i f i c  i n f o r m a t i o n  assoc ia ted  w i t h  t h e  cask 

h a n d l i n g  c a p a b i l i t i e s  o f  t h e  27 s e l e c t e d  r e a c t o r s  a r e  p resented  i n  m a t r i x  fo rm 

i n  Table 4.2. I n  a d d i t i o n  t o  t h e  l i c e n s e e  da ta  t h a t  were c o l l e c t e d  and v e r i -  

f i e d ,  da ta  were e x t r a c t e d  from a v a i l a b l e  Technica l  E v a l u a t i o n  Reports (TERs) on 

c o n t r o l  o f  heavy l oads  developed f o r  t h e  NRC by t h e  F r a n k l i n  Research Center. 

A d i s c u s s i o n  o f  t h e  assessment d a t a  shown i n  t h e  m a t r i x  f o l l o w s  

4.2.2 Cask Hand l ing  C a p a b i l i t i e s  Assessments 

Assessments o f  t h e  cask h a n d l i n g  c a p a b i l i t i e s  o f  t h e  27 se 

d iscussed i n  t h i s  subsec t ion .  These rev iews focus p r i m a r i l y  on 

parameters. 

The NRC has e s t a b l i s h e d  seven genera l  g u i d e l i n e s  t h a t  must 

ec ted  LWRs a r e  

o n s i  t e  p h y s i c a l  

be f o l l o w e d  t o  

p r o v i d e  a de fense- in -depth  approach f o r  t h e  h a n d l i n g  o f  heavy l oads  a t  n u c l e a r  

r e a c t o r  s i t e s .  

Sec t i on  5.1.1 o f  NUREG-0612: 

These guide1 i n e s  cons i  s t  o f  t h e  f o l  1 owing c r i t e r i a  f rom 

e G u i d e l i n e  1 - Safe Load Paths 

Q G u i d e l i n e  2 - Load Hand l ing  Procedures 

a G u i d e l i n e  3 - Crane Operator  T r a i n i n g  

0 G u i d e l i n e  4 - Spec ia l  L i f t i n g  Devices 

o G u i d e l i n e  5 - L i f t i n g  Devices (Not S p e c i a l l y  Designed) 

o G u i d e l i n e  6 - Cranes ( I n s p e c t i o n ,  Tes t i ng ,  and maintenance) 

a Guide1 i n e  7 - Crane Design. 
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NUKEG-0612 Compl i ance Mat r i x t' 9 L  

Spent LI cen jee  
Fuel  Substan- 
Cask Crane t i a l l y  
Weight o r  Spent Does o r  Exper ience - 
Capac i ty  , Fuel Guide- W i l l  Com- l l i s t o r -  

Lows Tons-- Cask Guide- Guide- Guide- l i n e  6 I n t e r i m  p l y  w i t h  i c a l  
rue1 O r i g i n a l  Weight l i n e  1 Guide- l i n e  3 l i n e  4 Crane Guide- Measure 1 I n t e r i m  NRC Mea- Spent 
Cow Name- L i m i t  o r  Safe l i n e  2 C r a w  Special  Guide- Tes t  l i n e  7 Technical  MPasure 6 sures f o r  Fuel Cask 

Net Reservo, p l a t e  Capaci ty Load Proce- Operator L i f t i n g  l i n e  5 and I n -  Crane S p e c i f i -  Special  I n t e r i m  Ship- Type 
U t i l i t y  and P l a n t s  MWe Qpe Yrar(aJ Rat iny  Tons Paths d u r a  T r a i n i y  Devices S l ings  s p e c t i o n  Design c a t i o n s  A t t e n t i o n  P r o t e c t i o n  merits Used(d) - 

y H a n d l i n g n s p o r t  F e e i l i t y ( e )  
Shares a 

Faci  
Current Spent By R 

Fuel C Mean 
statusfa!  R R  i 

None 
None 

__ 

_ _ _ _ _  

Pre- 
f e r r e d  
Cask 
Type(h) 

"0" 
"0" 

I' N *' 

"E"  
"E 'I 
"E" 

"N" 
"N" 
"N" 
"N" 

" C "  

I 8  ( 1  

_ _  

( n )  
( n )  
(0) 

"G"  _ _  

"N" 
" N" 

"E" 
"N" 
'I N I' 

38ri" 
"N" _ _  

"N" 

I.WT 

" F "  
"F" 

A, 
Docket 
No. 
50-xxx -- 

(a 
le ares t 
lnsi  t e )  

n 
0 ,. 
,. 
IO 

,O 

,. 
P) 

4 )  

,O 

i0 

,O 

i. 
i. 

[ r )  
I r )  

;o(S) 

4.2. -- 

Common 
Truck By Overweight (OWT) 
-__ 

Yes 
Ye5 

No 

Yes 
Yes 
Yes 

No 
No 
No 
No 

No 

Yes _ _  

Yes 
Yes 
No 

Yes _ _  

NO 
Yes 

Yes 
No 
No 

Yes 
No 
_-  

No 

Yes 

Yes 
Yes 

" C "  8 
"0" 

None 

"C" ."I)" 
I "t" 

None 
None 
None 
NonP 

None 

"C"b"D" _ _  

"C 
I "0" 
None 

~tCO3(lIl) 
_ _  

Notip 
"E " 

"C"b"0" 
None 
None 

" D " 
None _ -  

Nme 

"C" 

"r 
"F ' I  

Yes 
Yes 

Yes 

No 
No 
No 

No 
No 
Yes 
Yes 

Yes 

No _ _  

UNK 
UNK 
U NK 

Yes _ _  

IJNK 
UNK 

No 
Yes 
Yes 

No 
No 
.- 

Yes 

No 

Yes 
Yes 

B a l t i m o r e  Gas and E l e c t r i c  Company 
C a l v e r t  C l i f f s  1 (Lusby, MD) 

o C a l v e r t  C l i f f s  2 (Lusby, MD) 

Boston Edison Company 
P i l g r i m  1 (Plymouth, MA) 

C a r o l i n a  Power and L i g h t  . 
Brunswick 1 (Southport ,  NC) 
Rrunswick 2 (Southport ,  NC) 
Robinson 2 ( H a r t s v i l l e .  SC) 

Comonweal t h  Edi  son Company 
Byron 1 (Ryron, I L )  

o Byron 2 (Byron, IC)  
L a y a l l e  1 (Seneca, I L )  

o L a S a l l e  2 (Seneca, I L )  

Consumers Power Company 
Pa l isades  (South Haven, M I )  

Duke Power Company 
OOconee 3 (Seneca, S C )  

F l o r i d a  Power and L i g h t  Company 
Turkey Po in t  3 ( F l o r i d a  C i t y ,  FL) 
lu r (ey  Po in t  4 ( F l o r i d a  C i t y ,  FL) 
S t .  Luc ie  1 (Hutchinson Is land,  FL) 

CPU Nuclear Corpora t ion  
Oyster Creek (Forked River,  NJ) 

Northeast U t i l i t i e s  
M i l l s t o n e  1 (Watprford, CT) 
M i l l s t o n e  2 (Waterford,  CT) 

Nor thern  States Power Company 
M o n t i c e l l o  (Mont ice l lo ,  MN) 
P r a i r i e  I s l a n d  1 (Red Wing, MN) 

e P r a i r i e  I s l a n d  2 (Red Wing, MN) 

P h i l a d e l p h i a  E l e c t r i c  Company 
Peach Bottom 2 (Peach Bottom, PA) 
Peach Bottom 3 (Peach Bottom, PA) 

Power R u t h o r i t y  of the Sta te  of 

James A. F i t z P a t r i c k  (Scr iba,  NY) 

Rochester tias and E l e c t r i c  Corp. 
0 Robert  E. Ginna (Ontar io,  NY) 
V i r g i n i a  E l e c t r i c  and Power Company 

Sur ry  1 (Gravel Neck, VA) 
Surry 2 (Gravel Neck, VA) 

Spent 

Spent 

Spent 

New York 

a25 PWH 
825 PWR 

1993 
1993 

1991 

1991 
1990 
1990 

1994 
1994 
1990 
1990 

1987 

1937 -- 

1986 
1987 
1987 

1992 -- 

1987 
1993 

1990 
1992 
1992 

1990 
1990 
- -  

1991 

1990 

1987 
1987 

UNK 
IJNK 

-317 
-318 

None UNK NK SR -293 670 BWR 100 

125 
125 
125 

C C 
C C -- - -  

Company 
owns 
one "E" 

Yes 
Yes 
Yes 

-325 
-32a 
-261 

770 BUR 
790 BUR 
665 PWR 

Yes 
Yes 
YPS 
Yes 

UNK 

1120 PWR 
1120 PWR 
1080 BWR 
1080 BWR 

Leases 
two " R s , "  
owns one 
'I G I' 

None 

Company owns 
two " A " s  

-454 
-455 
-373 
-374 

Yes 
1 

Yes 

Yes _ _  

C C 
C C 

I 
I 

C -- -- C C C -255 740 PWR ion _-  
Yes -- 886 PWR 

Fuel Cask(9) 
100 
- -  

C 
29 C C 

-- -287 

None 
None 
None 

NK NO 

NK No 
NK No 

-750 
-251 
-335 

646 PWR 
646 PWR 
890 PWK 

105 
( h  1 
105 

25 R C 
25 R C 
25 

Yrs 
Yo5 

100 -- 
Yes 
Yes!') 

-219 620 BWR 
Fuel Cask(9) 

None _ _  Yes _ -  
_ _  -- 

30 C C 

-245 
-336 

652 BWR 
864 PWR 

110 
100 

C C C Yes None 
None 

Yes 
Yes 

-263 
-282 
-306 

525 BWR 
520 PWR 
520 - PWR 

85 
125 
( h )  

Yes 
Yes 
Yes 

None 
None 
None 

Yes 
UNK 
UNK 

125 
125 -- 

Yes 
Yes 
y e s ( ' )  

-271 
-278 

1051 BWR 
1051 -RWR 
Fuel Cask(g) 

None 
tione _ _  

UNK 
UNK _ _  _ _  

NK 

NK 

(dd 
(lld 

-333 

0,' -244 

R21 BWR 125 None Yes 

Yes 470 PWR 40 None Yes 5R 

775 PWK 
775 PWR 

125 
( h )  

-280 
-281 

Leases 
one "1" 

Yes 
Yes 

Yes 
YPS 

a NOIE: The foo tno tes  f o r  t h i s  t a b l e  are on t h e  next page. 

TABL __ I-leavy Load (Spent  F u e l  S h i p -  
p i n g  Cask)  Hand1 i ng Capabi  1 - 
i t y  Assessments Flat r i  x f o r  27 
S e l e c t e d  LWRs U t i l i z e d  i n  
t h i s  S tudy  
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TABLE 4.2. Contd 

(a )  Source: Spent Fuel Storage Requirements, OOE/RL 83-1, 1983. 
( h )  The m a j o r i t y  o f  t h i s  in fo rmat ion  was extracted from 1983 lechn ica l  Eva lua t ion  Reports (TERs) prepared by F rank l i n  Research Center f o r  the  U.S. NIfC. 

( c )  The symbols shown have the  fo l l ow ing  meanings: 
The TERs were conducted i n  accordance with c r i t e r i a  es tdh l i shed by the  NRC. 

C = Licensee ac t i o i i  i s  cons is ten t  w i t h  o r  complies NUREG-0612 Guidel ines.  
R = The Licensee has proposed rev is ions  or  mod i f i ca t i ons  which, when implemented, w i l l  r e s u l t  i n  load hand l ing  r e l i a b i l i t y  cons is ten t  w i th  NUREG-OfrlZ. 

T = Licensee has proposed act ions which are t e c h n i c a l l y  equ iva len t  t o  the  requirements o f  t he  NUREG-1IhIP Guide1 ii les. 
P = Licensee in fo rmat ion  ind ica tes  p a r t i a l  compliance w i t h  NUREG-0612 Guidel ine.  
I = I n s u f f i c i e n t  in fo rmat ion  provided by the  l i censee (Jensen 1983). 

_ _  - - Not app l i cab le .  

( d )  Symbols used t o  designate cask type fol low: 
"A"  I NAC-1 
"B" = NFS-4 
"C* = NAC-l/NFS-4 

"E" = IF-3U0 
"F" = TN-L  
"G" 3 TN-9 

"0" = NLl 1/2 

LWT = Legal-Weight Truck 
"N" = No preference ind i ca ted  a t  t h i s  time. 

( e )  UNK = unknown 

( f )  Storaqe pool symbols are designated as fo l lows: 
IIK = none known 

IPTC means two ind i v idua l  pools connected by a t r a n s f e r  canal .  
SR means a s ing le  reac tor  ons i te .  

S means shar ing i s  done w i th  o ther  reac tor (s )  ons i te ;  however, unconnected pools requ i re  the  use o f  casks f o r  f ue l  t rans fe rs .  
( 9 )  The in fo rmat ion  contai i ied i n  the  F rank l i n  Research Center TER f o r  t h i s  reac to r ' s  spent f u e l  cask crane ind i ca ted  two eva lua t ions  were conducted fo r  compliance w i t h  

( h )  Shares a common crane w i th  i t s  s i s t e r  un i t .  
( i )  Cur ren t ly  l i m i t e d  by FSAR cask drop analysis t o  25-ton c lass  casks. 
( j )  An app l i ca t i on  f o r  l i cense amendment was submit ted i n  ear ly-1984 t o  increase t h i s  crane's heavy-load l i m i t  t o  32 tons. 
( k )  Spent fue l  cask opera t ion  w i l l  be governed by a new procedure each t i m e  w i t h  spec id l  l i f t i n g  requirements app l i cab le  t o  t h a t  p a r t i c u l a r  cask. 
( I )  The fue l  cask yoke w i l l  be provided by the spent fue l  cask supp l i e r  and w i l l  be evaluated f o r  compliance w i t h  ASNl N14.6-1978 on a case-by-case basis.  
(m) It i s  an t i c ipa ted  tha t  a TN-9 cask w i l l  be u t i l i z e d  i n  the  near f u t u r e  t o  r e t u r n  f u e l  t o  the  reac to r  from the  West Va l ley  storage s i t e .  
(n )  These Turkey Point  u n i t s  a re  l i m i t e d  by l i cense t o  the  use o f  s i n g l e  assembly casks with a 25-ton cask weight l i m i t .  
( 0 )  The Technical Spec i f i ca t i ons  f o r  t h i s  reactor l i m i t  t he  cask type  t o  a s ingle-element cask and the  cask weight t o  a 25-ton l i m i t .  
( p )  The r a i l  spur i n t o  the  fue l  hand l ing  bu i l d ing  i s  covered w i th  aspha l t .  

( 9 )  The r a i l r o a d  spur has been abandoned by the r a i l r o a d  and the  t racks  have been removed from the  a i r l o c k  and the  s i t e  proper. 
( r )  The l icensee s ta tes  the r a i l r o a d  i s  cu r ren t l y  not s u i t a b l e  f o r  use. 
( s )  The r a i l r o a d  serv ing  t h i s  s i t e  has not been u s x f o r  some t ime (undef ined).  
( t )  Reactor b u i l d i n g  a i r l o c k  dimensions l i m i t  r a i l  cask car  length  t o  53 f t  8 i n .  
( u )  I n  order t o  move the  cask i n  and out of the f u e l  storage area, a r o o f  panel and a w a l l  panel must be removed. These panels must be i n  place du r ing  cask 

( v )  Main SFP crane capaci ty has been admin i s t ra t i ve l y  derated from 100 t o n  t o  25 ton  as a r e s u l t  o f  heavy ob jec t  drop ana lys is .  

( w )  The l i censee judges the  TN-8L cask t o  be the  l a rges t  spent f u e l  cask t h a t  cou ld  be handled a t  t h i s  p lan t .  
( x )  The f a c i l i t y  access doors must be closed dur ing  cask operat ions.  
( y )  I n te r l ock ing  access doors must be closed dur ing  cask operat ions.  
( 2 )  The access doors must be closed dur ing  cask operat ions.  

(aa)  The access doors must he closed du r ing  cask operat ions,  and a car  p u l l e r  i s  used t o  p o s i t i o n  the  cask. 
(bb)  From March 1 through A p r i l  30. there  a r e  t ruck  per ax le  weight r e s t r i c t i o n s  because o f  road frost-heave concerns. 
( cc )  A car  p u l l e r  i s  used t o  move cask t r a i l e r s  i n  the  fue l  hand l ing  f a c i l i t y .  
(dd )  Un i ts  1 and 2 have s ing le  access doors which must be closed du r ing  cask operat ions.  

NUREG-0612. The f i r s t  eva lua t i on  was associated w i th  eneral  use o f  the  crane a t  t he  i nd i ca ted  nameplate we igh t /capac i ty  ra t i ng .  The second eva lua t ion  concerned 
the s p e c i f i c  use of the  crane when handl ing a spent f u h m  the  weight l i m i t  g iven i n  the  tab le .  

Therefore, t h i s  u n i t  i s  considered not t o  have r a i l  access, al though i t  cou ld  be 
renovated i f  the  need arose. 

l oad i  nglunloadiny operat  ions.  

a t  25 ton. Also,  t h i s  25 ton  l i m i t  on main crane i s  t he  pr imary reason why the  NAC-1 25 ton  cask i s  p re fe r red .  
upgrade the  crane. This i s  being deferred u n t i l  a need i s  shown. 

The a u x i l i a r y  crane capac i ty  i s  ra ted  
I t  i s  est imated t o  take  about 1-1/2 years t o  



C r i t e r i a  s p e c i f i e d  i n  these  seven g u i d e l i n e s  shou ld  be s a t i s f  

overhead h a n d l i n g  systems and programs f o r  h a n d l i n g  heavy loads  i n  

o f  t h e  r e a c t o r  vesse l ,  near spent  f u e l  i n  t h e  spent  f u e l  poo l ,  o r  

areas where a l o a d  drop  may damage s a f e  shutdown systems. 

L 

ed by a l l  

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

n o t h e r  

The l i c e n s e e ' s  v e r i f i c a t i o n  o f  t h e  e x t e n t  t o  which t h e  seven genera l  

g u i d e l i n e s  have been s a t i s f i e d  f o r  t h e  p l a n t ' s  spent  f u e l  cask h a n d l i n g  

c r a n e ( s )  a r e  con ta ined  i n  independent t e c h n i c a l  e v a l u a t i o n s - - t h e  TERs. The 
a v a i l a b l e  TERs, were o b t a i n e d  and rev iewed f o r  t h e  p l a n t s  o f  i n t e r e s t  t o  t h i s  

s tudy .  They c o n t a i  ned a p o i  n t -by-po i  n t  e v a l u a t i o n  o f  t h e  heavy l o a d  hand1 i ng 

p r o v i s i o n s  o f  i n t e r e s t .  Conclus ions drawn as t o  t h e  e x t e n t  o f  t h e  l i c e n s e e s '  

compl iance a r e  g i ven  i n  Tab le  4.2, t o g e t h e r  w i t h  o t h e r  i n f o r m a t i o n  o f  i n t e r e s t  

t o  p l a n t  assessments. 

From t h e  d a t a  shown i n  Tab le  4.2 i t  can be seen t h a t  13 o f  27 p l a n t s  (48%) 

have r a i l  access, and 16 o f  27 p l a n t s  (59%)  a r e  judged cand ida tes  f o r  o v e r -  
we igh t  t r u c k  shipments ( w i t h  8 unknowns). Only 12 o f  27 p l a n t s  (44%) may be 

capab le .o f  i n te rmoda l  spent  f u e l  shipments v i a  barge. The p a s t  exper iences  o f  

t h e  l i c e n s e e s  i n  t h e  h a n d l i n g  and movement o f  spent  f u e l  casks were a l s o  d e t e r -  

mined i n  t h i s  rev iew.  Ten o f  14  u t i l i t i e s  ( 7 1 % ) ,  r e p r e s e n t i n g  1 5  r e a c t o r s ,  

have p r e v i o u s l y  made spent  f u e l  shipments f rom a t  l e a s t  some o f  t h e i r  r e a c t o r  

p l a n t s .  Th i s  exper ience w i t h  s p e c i f i c  cask t y p e s  i s  judged t o  be an i m p o r t a n t  

aspect  o f  t h e  p l a n t - s p e c i f i c  cask h a n d l i n g  c a p a b i l i t i e s .  

I n  summary, i t  appears t h a t  f u t u r e  cask h a n d l i n g  and movement o p e r a t i o n s  

w i l l  be d i r e c t l y  t i e d  t o  t h e  g u i d e l i n e s  p r e v i o u s l y  d iscussed i n  subsec t i on  4.1. 

I f  a l i c e n s e e  does n o t  meet these  c r i t e r i a  ( o r ,  as a minimum, t h e  i n t e r i m  c r i -  

t e r i a  d e l i n e a t e d  i n  NUREG-0612, i t  i s  assumed t h a t  t h e  p l a n t ' s  cask h a n d l i n g  

c a p a b i l i t i e s  c o u l d  be ques t i onab le .  L icensees t h a t  do n o t  meet t h e  c r i t e r i a  

would have t o  r e s o l  ve o u t s t a n d i n g  ques t i ons  and make approp r i  a t e  t e c h n i c a l  spe- 

c i  f i  c a t i  on changes/amendments be fore  a spent  f u e l  s h i  p p i  ng campai gn c o u l d  com- 

mence. I t  i s  assumed f u r t h e r  t h a t  t e c h n i c a l  s p e c i f i c a t i o n  changes/amendments 

r e q u i  r e d  f o r  compl i ance w i t h  these  c r i t e r i a  a t  some f u t u r e  d a t e  would d i  r e c t l y  

a f f e c t  t h e  f i n a l  assessment of t h e  l i c e n s e e ' s  cask h a n d l i n g  c a p a b i l i t i e s .  

.h 

5 

. 

L.. 
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4.2.3 In termodal  Spent Fuel Shipments v i a  Barge 

As p r e v i o u s l y  mentioned, o n l y  12 o f  27 p l a n t s  (44%) may be capable o f  

i n te rmoda l  spent f u e l  shipments v i a  barge. None o f  t h e  u t i l i t y  r e p r e s e n t a t i v e s  

con tac ted  i n d i c a t e d  t h a t  t h e y  a r e  s e r i o u s l y  c o n s i d e r i n g  t h i s  a1 t e r n a t i v e  a t  t h e  

p resen t  t ime.  Only one r e p r e s e n t a t i v e  i n d i c a t e d  a s tudy  o f  t h i s  shipment mode 

had been done, w h i l e  t h e  remain ing r e p r e s e n t a t i v e s  i n d i c a t e d  an i n - d e p t h  s tudy 

would be necessary. Thus, i t  i s  judged t h a t  more meaningfu l  i n f o r m a t i o n  c o u l d  

be o b t a i n e d  o n l y  by a comprehensive a n a l y s i s  o f  each r e a c t o r  w i t h  t h e  complete 

c o o p e r a t i o n  of t h e  owner. Such analyses were beyond t h e  scope o f  t h i s  s tudy .  

To da te ,  barge t r a n s p o r t  has n o t  been employed f o r  commercial spent  f u e l  

shipments i n  t h e  U.S. I n  genera l ,  t h e  p r imary  drawback t o  wa te r  shipment i s  

t h e  s low t r a n s i t  t ime.  

g r e a t e r  we igh t  t h a t  can be t r a n s p o r t e d .  Compared t o  b o t h  r a i l  and t r u c k  

t r a n s p o r t ,  we igh t  1 i m i t s  f o r  barge t r a n s p o r t a t i o n  a re  u n r e s t r i c t i v e .  Heavy 

h a u l ( a )  t echn iques  between t h e  r e a c t o r  s i t e  and t h e  barge l a n d i n g  can be 

simp1 i f i e d  over  what has been cons ide red  as conven t iona l  heavy haul  i n g  

approaches. 

s i t e ,  s i n c e  no commercial roads would be used. Consequently, t h e  c o s t -  
e f f e c t i v e n e s s  o f  t h e  i n te rmoda l  aspects  a t  b o t h  t h e  s h i p p i n g  and r e c e i v i n g  ends 

o f  t h e  t r a n s p o r t a t i o n  r o u t e  may have t o  be determined. The l i c e n s e e  would 
p r o b a b l y  be r e q u i r e d  t o  prepare a s a f e t y  e v a l u a t i o n  t h a t  would form t h e  b a s i s  

f o r  c o n c l u d i n g  t h a t  t h e  cask h a n d l i n g  can be c a r r i e d  ou t  i n  a s a f e  manner. It 

i s  a l s o  reasonable t o  expect  t h e  s a f e t y  e v a l u a t i o n  t o  i n c l u d e  t h e  same l e v e l  o f  

defense- in-depth de l  i n e a t e d  i n  NUREG-0612, i n c l u d i n g  r e t r i e v a l  p l a n s  should t h e  
barge s i n k .  Th is  l a t t e r  c o n s i d e r a t i o n  o f  course,  may become an i s s u e  o f  p u b l i c  

concern and debate i n  t h e  c u r r e n t  env i ronmenta l  c l i m a t e .  

The obv ious advantage o f  t h i s  shipment mode i s  t h e  

This  i s  e s p e c i a l l y  t r u e  i f  t h e  barge l a n d i n g  i s  on t h e  r e a c t o r  

f 

( a )  Heavy-haul i s  t h e  t r a n s p o r t  o f  o v e r s i z e  and/or overweight  o b j e c t s  by t r u c k  
where spec i  a1 equi  pment i s r e q u i  red. 
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A d d i t i o n a l  advanced p r e p a r a t i o n s  would be r e q u i r e d  a t  a r e a c t o r  s i t e  p r i o r  

t o  b e g i n n i n g  a spent f u e l  s h i p p i n g  campaign u t i l i z i n g  barge t r a n s p o r t a t i o n .  

I n d u s t r y  exper ience  has shown t h a t  w i t h o u t  e x c e p t i o n  b o t h  a s i t e  survey f o r  

i n t e r f a c e  c o m p a t i b i l i t y  and a d r y  r u n  o f  cask o p e r a t i o n s  a r e  a b s o l u t e  

n e c e s s i t i e s  b e f o r e  making any a t tempt  t o  hand1 e fue l .  
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5.0 OBSERVATIONS AND COMMENTS 

Because spent  f u e l  s h i p p i n g  campaigns encompass a c t i v i t i e s  t h a t  a r e  r e l a -  

t i v e l y  new t o  many u t i l i t i e s  o r  because t h e y  a re  n o t  f r e q u e n t  occurrences,  sub- 

s t a n t i a l  p r e p a r a t i o n  i s  requ i red .  I n  a d d i t i o n ,  even a f t e r  each campaign, 

o p e r a t i o n s  shou ld  be rev iewed t o  de termine i f  improvements i n  cask h a n d l i n g  

e f f i c i e n c y  can be made. 

Problems assoc ia ted  w i t h  cask i n t e r f a c i n g  c o u l d  p robab ly  be expected a t  
a lmost  every  r e a c t o r  f a c i l i t y  t h a t  does n o t  have p rev ious  spent  f u e l  cask han- 

d l i n g  exper ience.  For  example, o p e r a t i o n s  exper ience r e p o r t e d  by Nuclear  

Assurance Corpo ra t i on  (NAC 1978) i n d i c a t e s  t h a t  i n  many cases, t h e  f i r s t  e n t r y  

o f  t h e  cask i n t o  t h e  p l a n t  r e s u l t e d  i n  t h e  d i scove ry  of some unexpected problem 

o r  need. Therefore, l i c e n s e e s  a re  encouraged t o  engage i n  d r y  runs  and check- 

o u t  o p e r a t i o n s  des igned t o  i d e n t i f y  problems b e f o r e  t h e y  have an o p p o r t u n i t y  t o  

i n t e r f e r e  w i t h  a s h i p p i n g  campaign. The impor tance of  d r y  runs  i s  s t r e s s e d  by 

o t h e r s  as w e l l .  K u n i t a  and Wal lace (1978) adv i se  t h a t  even i f  no problems o r  

i n t e r f e r e n c e s  a r e  d iscovered,  t h e  hands-on t r a i n i n g  gained by p l a n t  personnel  

who w i l l  pe r fo rm t h e  cask-hand l ing  tasks  d u r i n g  shipments i s  w e l l  wo r th  t h e  

t i m e  spent  on t h e  d r y  run. Kun i ta  and Wallace concluded t h a t  a s i g n i f i c a n t  

1 e a r n i n g  cu rve  e x i s t s  f o r  f u e l  hand1 i n g  a c t i v i t i e s .  

I n  a d d i t i o n ,  some o f  t h e  u t i l i t i e s  a r e  i n  v a r i o u s  s tages  o f  assess ing  

and/or  implement ing v a r i o u s  p lans  des igned t o  expand t h e i r  spent  fue l  s to rage  

c a p a c i t i e s .  These p lans  may i n c l u d e  1) p h y s i c a l  changes assoc ia ted  w i t h  t h e  
spent  f u e l  s to rage  pool  i t s e l f ,  2) s t u d i e s  o f  spent  f u e l  rod  c o n s o l i d a t i o n ,  o r  

3) p r e p a r a t i o n s  f o r  p a r t i c i p a t i o n  i n  govecnment-sponsored r o d  c o n s o l i d a t i o n  o r  

d r y  cask s t o r a g e  demonst ra t ion  programs. Therefore,  i t  shou ld  be recogn ized 

t h a t  t h e  cask h a n d l i n g  c a p a b i l i t i e s  assessments p resented  p r e v i o u s l y  i n  t h i s  

r e p o r t  e s s e n t i a l l y  rep resen t  "snap-shots' ' i n  t i m e  and c o u l d  be s u b j e c t  t o  

change as p l a n t s  c o n t i n u e  t o  ana lyze  t h e i r  c a p a b i l i t i e s .  

recogn ized t h a t  f u t u r e  spent  fue l  s h i p p i n g  campaigns r e q u i r i n g  h a n d l i n g  and 

movement of  heavy loads,  such as t h e  c u r r e n t l y  a v a i l a b l e  s h i p p i n g  casks, a r e  

i n e x t r i c a b l y  t i e d  t o  t h e  g u i d e l i n e s  p r e v i o u s l y  d iscussed i n  Subsec t ion  4.1. It 

It shou ld  be f u r t h e r  
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appears t h a t  t h e  f u l l  impact  ( i  .e., i nc remen ta l  c o s t  and t i m e  e lements)  assoc i -  

a t e d  w i t h  implement ing many o f  t hese  g u i d e l i n e s  a r e  y e t  t o  be f e l t  by t h e  

i ndust  ry  . 
T h i s  r e p o r t  examined one end o f  t h e  cask h a n d l i n g  t r a n s p o r t a t i o n  f u n c t i o n  

a t  27 s e l e c t e d  r e a c t o r s .  These f a c i l i t i e s  w i l l  remain e s s e n t i a l l y  unchanged, 

s i n c e  t h e  way t h e y  a r e  des igned and c o n s t r u c t e d  l eaves  l i t t l e  room f o r  m o d i f i -  

c a t i o n  o r  i n t r o d u c t i o n  o f  new concepts. The s i z e  o f  t h e  i n v e s t e d  c a p i t a l ,  t h e  

r e l a t i v e l y  low p r i o r i t y  o f  f u e l  t r a n s p o r t ,  and t h e  1 i c e n s i n g  r i s k s  assoc ia ted  

w i t h  f a c i l i t y  m o d i f i c a t i o n  make i t  u n l i k e l y  t h a t  t hese  e x i s t i n g  p l a n t s  w i l l  

undergo a n y t h i n g  more than  e v o l u t i o n a r y - t y p e  changes. 

spent  f u e l  r e c e i v i n g  and h a n d l i n g  f a c i l i t i e s ,  which a re  y e t  t o  be b u i l t ,  

p resen t  an o p p o r t u n i t y  t o  implement new cask h a n d l i n g  concepts. 

On t h e  o t h e r  hand, t h e  

J 
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APPENDIX  A 

REACTOR S I T E  DATA FOR TWENTY-SEVEN SELECTED REACTORS 

Th is  appendix c o n t a i n s  summary d a t a  o f  cask h a n d l i n g  c a p a b i l i t i e s  and 

l i m i t a t i o n s  f o r  each r e a c t o r  p l a n t  u t i l i z e d  i n  t h i s  s tudy.  Data i s  a l s o  i n c l u -  

ded r e g a r d i n g  i d e n t i f i c a t i o n  o f  t h e  neares t  r a i l r o a d  and n a v i g a b l e  waterway f o r  
each s i t e ,  where a p p l i c a b l e .  It shou ld  be recogn ized t h a t  t h e  i n f o r m a t i o n  

a p p l i e s  t o  t h e  s i t e .  

inc luded.  I n  a d d i t i o n ,  where t h e  f e a s i b i l i t y  o f  a s p e c i f i c  t r a n s p o r t  mode i s  

s t a t e d  as unknown, i t  means e x a c t l y  t h a t .  

f e a s i b i l i t y  o r  i n f e a s i b i l i t y  i s  i m p l i e d ,  s ince ,  i n  most cases, t h e  u t i l i t y  

respondent  i n d i c a t e d  f u r t h e r  s tudy  was requ i red .  

O f f s i t e  t r a n s p o r t a t i o n  l i m i t a t i o n s  a r e  n o t  e x p l i c i t l y  

No judgment r e g a r d i n g  eventua l  
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UTILITY: B a l t i m o r e  Gas and E l e c t r i c  Company 

PLANT NAME(S): C a l v e r t  C l i f f s  1 & '2 

NRC DOCKET NUMBER(S): 50-317 and 50-318 
LOCATION: Lusby, Mary1 and 

REACTOR TYPE: PWR and PWR, r e s p e c t i v e l y  

RATING:(a) 8'25 & 825 MWe, r e s p e c t i v e l y  

NEAREST R.R.: 40 m i l e s  
R a i l  Spur on S i t e :  No 
R a i l  Spur Extends i n t o  Cask Loading Bay: 

Commen t s : 

CASK HANDLING CAPABILITY: 

Share Pool .  Yes--B 
P r e f e r r e d  Cask: 
Cask Crane Capaci t o n s :  150 
Crane He igh t ,  
Pool Depth, f t :  

NLI-1/2; exper ienced w i t h  NAC-l/NFS-4 & NLI-1/2 

35 
41 

Pool Width, f t  : ( 4  
Pool Length, f t :  ( d )  11 

g 

Legal  Truck:  Yes 
Overweight Truck:  Unknown 

Comments: C a l v e r t  C l i f f s  1 & 2 each had a cask w e l l  i n  t h e i r  r e s p e c t i v e  Spent 
Fuel  Pools b u t  used t h e  cask w e l l  space i n  one d u r i n g  r e r a c k i n g .  They judge t o  
o n l y  need one cask w e l l .  

CASK HANDLING LIMITATIONS: 
t o n  c l a s s  casks. 

C u r r e n t l y  l i m i t e d  by FSAR cask d r o p  a n a l y s i s  t o  25- 

NEAREST NAVIGABLE WATER: Chesapeake Bay 

Commen t s : 
Barge Access Feasi  b i  1 i ty :  Yes 

( a )  
( b )  A i n d i c a t e s  common pool  shared by two r e a c t o r s .  

Spent  Fuel  Storage Requi rements, DOE/RL-83-1, 1983. 

B i n d i c a t e s  p o o l s  connected by t r a n s f e r  canal .  
C i n d i c a t e s  p o o l s  connected by cask t r a n s f e r .  
The d i s t a n c e  f rom t h e  o p e r a t i n g  deck t o  t h e  bot tom o f  t h e  c rane  hook a t  
i t s uppermost pos i  t i  on . 
Refe rs  t o  t h e  r e s p e c t i v e  usab le  dimension (i.e., l e n g t h ,  w i d t h ,  o r  depth)  
o f  t h e  cask l o a d i n g  we1 1. 

( c )  

( d )  

A.2 
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' UTILITY: Boston Edison Company 

' PLANT NAME(S): P i l g r i m  1 

NRC DOCKET NUMBER(S): 50-293 
LOCATION: Plymouth, Massachusetts 

REACTOR TYPE: BWR 
RATING:  ( a )  670 MWe z - -  
NEAREST R.R.: 10 m i l e s  

R a i l  Spur on S i t e :  No 
Ra i l  Spur Extends i n t o  Cask Loading Bay: 

t 

Comments : 

CASK HANDLING CAPABILITY: 

C 

Share Pool: ( b )  No 
P r e f e r r e d  Cask: 
Cask Crane Capac i lg7  tons :  100 
Crane He igh t ,  23 
Pool Depth, f t: 
Pool Width, f t : ( d )  7 

Legal Truck: Yes 
Overweight Truck: Unknown 

No p re fe rence  i n d i c a t e d  a t  t h i s  t i m e  

Pool Length, f t :  ( d l  10 

mment s : 

CASK HANDLING LIMITATIONS: 

NEAREST NAVIGABLE WATER: Cape Cod Bay 

Comment s : 
Barge Access Feasi  b i  1 i t y :  Yes 

(a )  Spent Fuel Storage Requirements, DOE/RL-83-1, 1983. 
( b )  A i n d i c a t e s  common pool  shared by two r e a c t o r s .  < 

B i n d i c a t e s  poo ls  connected by t r a n s f e r  canal .  
C i n d i c a t e s  poo ls  connected by cask t r a n s f e r .  
The d i s t a n c e  f rom t h e  o p e r a t i n g  deck t o  t h e  bot tom o f  t h e  c rane  hook a t  

L, i t s  uppermost p o s i t i o n .  
Refers  t o  t h e  r e s p e c t i v e  usab le  d imension (i.e., l e n g t h ,  w id th ,  o r  depth)  
o f  t h e  cask l o a d i n g  w e l l .  

( c )  

( d )  



UTILITY: Carol  i n a  Power and L i g h t  Company 
PLANT NAME(S): Brunswick 1 & 2 

NRC DOCKET NUMBER(S): 50-325 & 50-324, r e s p e c t i v e l y  

LOCATION: Southport ,  Nor th Carol i n a  

REACTOR TYPE: BWR and BWR, r e s p e c t i v e l y  

RATING: ( a )  790 & 790MWe, r e s p e c t i v e l y  
4 - -  

NEAREST R.R.: Seaboard Coast1 i n e ,  U.S. Government RR 

t R a i l  Spur on S i t e :  Yes 
R a i l  Spur Extends i n t o  Cask Loading Bay: 

Comments: For each BWR, t h e  r e s p e c t i v e  r e a c t o r  b u i l d i n g  a i r l o c k  dimensions 
l i m i t  r a i l  cask c a r  l e n g t h  t o  53 f t  8 i n .  

Yes, f o r  each BWR. 

CASK HANDLING CAPABILITY: 
p l a n t s .  

The d a t a  g i v e n  below i s  t h e  same a t  each o f  t h e  BWR 

Share Pool .  . ( b )  No 
P r e f e r r e d  Cask: IF-300; exper ienced w i t h  NAC-l/NFS-4 & NLI-1/2 
Cask Crane Capaci t o n s :  125 
Crane Height ,  f 1'7 28.2 
Pool Depth, f t :  38.8 
Pool Width, f t : ( d )  10.3 
Pool Length, f t :  ( d )  10.3 
Legal  Truck:  Yes 
Overweight Truck: Yes 

Commen t s : 

CASK HANDLING LIMITATIONS: 

NEAREST NAVIGABLE WATER: Cape Fear R ive r ,  A t l a n t i c  Ocean 

Comment s : 
Barge Access F e a s i b i l i t y :  No 

(a )  Spent Fuel Storage Requi rernents , DOE/RL-83-1, 1983. 
( b )  A i n d i c a t e s  common pool  shared by two r e a c t o r s .  

B i n d i c a t e s  pool  s connected by t r a n s f e r  canal .  
C i n d i c a t e s  p o o l s  connected by cask t r a n s f e r .  
The d i s t a n c e  f rom t h e  o p e r a t i n g  deck t o  t h e  bot tom o f  t h e  c rane  hook a t  
i t s  uppermost pos i  t i  on . 
Refe rs  t o  t h e  r e s p e c t i v e  usab le  d imension (i.e., l e n g t h ,  w id th ,  o r  depth)  
o f  t h e  cask 1 oad i  ng we1 1. 

( c )  

( d )  

A.4 



UTILITY: C a r o l i n a  Power and L i g h t  Company 
PLANT NAME(S): Robinson 2 

NRC DOCKET NUMBER ( S )  : 50-261 

LOCATION: H a r t s v i l l e ,  South C a r o l i n a  

REACTOR TYPE: PWR 
R A T I N G :  ( a )  665 MWe 

NEAREST R.R.: Seaboard Coast1 i n e  
R a i l  Spur on S i t e :  Yes 
R a i l  Spur Extends i n t o  Cask Loading Bay: Yes 

Comments : 

CASK HANDLING CAPABILITY: 

Share Pool. . ( b )  No 
P r e f e r r e d  Cask: IF-300; exper ienced w i t h  t h e  IF-300 
Cask Crane Capaci t ons :  125 
Crane He igh t ,  
Pool Depth, ft: 
Pool Width, f t : ( d )  9.0 

Legal Truck: Yes 
Overweight Truck: Yes 

37.0 
‘12) 40.7 

Pool Length, f t :  ( d l  9.0 

Comments: I n  o r d e r  t o  move t h e  cask i n  and ou t  o f  t h e  f u e l  s t o r a g e  area, a 
r o o f  panel and a w a l l  panel must be removed. These pane ls  must be i n  p l a c e  
d u r i n g  cask l o a d i n g / u n l o a d i n g  opera t i ons .  

CASK HANDLING LIMITATIONS: 

NEAREST NAVIGABLE WATER: None 

Commen t s : 
Barge Access Feasi b i  1 i ty:  No 

(a )  Spent Fuel Storage Requirements, DOE/RL-83-1, 1983. 
( b )  A i n d i c a t e s  common pool  shared by two r e a c t o r s .  

B i n d i c a t e s  poo ls  connected by t r a n s f e r  cana l .  
C i n d i c a t e s  poo ls  connected by cask t r a n s f e r .  

( c )  The d i s t a n c e  f rom t h e  o p e r a t i n g  deck t o  t h e  bo t tom o f  t h e  c rane hook a t  
i t s  uppermost p o s i t i o n .  

( d )  Refers  t o  t h e  r e s p e c t i v e  usab le  d imension (i.e., l e n g t h ,  w id th ,  o r  depth)  
o f  t h e  cask l o a d i n g  we1 1. 

A. 5 



\I 

UTILITY: Commonwealth Edi son Company 

PLANT NAME(S): Byron 1 & 2 

LOCATION: Byron, I 1  1 i n o i  s 

REACTOR TYPE: PWR & PWR, r e s p e c t i v e l y  

NRC DOCKET NUMBER(S): 50-454 ti 50-455 

RATING:(a) 1120 & 1120 MWe, r e s p e c t i v e l y  
4 - -  

NEAREST R.R.: Chicago and Nor thwestern Trans. 
R a i l  Spur on S i t e :  Yes 
R a i l  Spur Extends i n t o  Cask Loading Bay: Yes 

Comment s : 

CASK HANDLING CAPABILITY: 

Share Pool. . ( b )  Yes--A 
P r e f e r r e d  Cask: NFS-4 
Cask Crane Capaci t ons :  125 
Crane He igh t  , 
Pool Depth, f t :  
Pool Width, f t : ( d )  Data Unava i l ab le  
Pool Length, f t: ( d )  
Legal Truck: Yes 
Overweight Truck:  Yes 

Data Unava i l ab le  f t i) 40 

Data Unavai 1 ab1 e 

Comments: 

CASK HANDLING LIMITATIONS: 

NEAREST NAVIGABLE WATER: Rock R i v e r  
Barge Access Feasi b i  1 i ty :  

Commen t s : 
No 

'v 

(a )  Spent Fuel Storage Requi rements, DOE/RL-83-1, 1983. 
( b )  A i n d i c a t e s  common pool  shared by two r e a c t o r s .  
I ,  

B i n d i c a t e s  poo ls  connected by t r a n s f e r  canal .  
C i n d i c a t e s  poo ls  connected by cask t r a n s f e r .  
The d i s t a n c e  f rom t h e  o p e r a t i n g  deck t o  t h e  bot tom o f  t h e  c rane hook a t  

Refers  t o  t h e  r e s p e c t i v e  usab le  d imension (i.e., l e n g t h ,  w i d t h ,  o r  depth)  
o f  t h e  cask l o a d i n g  w e l l .  

( c )  

( d )  
i t s  uppermost p o s i t i o n .  Y 

A.6 



- . - - . . - . - - . - - . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . - . - . . . - 

UTILITY: Commonwealth Edi son Company 

PLANT NAME(S): La S a l l e  1 & 2 

LOCATION: Seneca, I 1  1 i n o i  s 

REACTOR TYPE: BWR and BWR, r e s p e c t i v e l y  

RATING: ( a )  

NRC DOCKET NUMBER(S): 50-373 & 50-374 

1080 & 1080 MWe, r e s p e c t i v e l y  
- -  

NEAREST R.R.: A tch ison,  Topeka, Santa Fe 
R a i l  Spur on S i t e :  Yes 
R a i l  Spur Extends i n t o  Cask Loading Bay: Yes 

'i 

Commen t s : 

CASK HANDLING CAPABILITY: 

Share Pool. Yes--B 
P r e f e r r e d  Cask: NAC-l/NFS-4 
Cask Crane Capaci 
Crane He igh t  , 
Pool Depth, f t: 

125 I Z j  
ft6, 44 

Pool Width, f t :  ( d l  10 
Pool Length, .ft: ( d )  10  
Legal Truck: Yes 
Overweight Truck: Yes 

Comments : 

CASK HANDLING L IMITATIONS : 

NEAREST NAVIGABLE WATER: I l l i n o i s  R i v e r  
Barge Access Feasibility: Yes 

Comment s : 

(a )  Spent Fuel Storage Requirements, DOE/RL-83-1, 1983. 
( b )  A i n d i c a t e s  common pool  shared by two r e a c t o r s .  4 . ,  

B i n d i c a t e s  pool s connected by t i a n s f e r  cana l .  
C i n d i c a t e s  p o o l s  connected by cask t r a n s f e r .  
The d i s t a n c e  f rom t h e  o p e r a t i n g  deck t o  t h e  bot tom o f  t h e  c rane hook a t  ( c )  

- i t s  uppermost p o s i t i o n .  
( d )  Refers  t o  t h e  r e s p e c t i v e  usab le  dimens 

o f  t h e  cask l o a d i n g  w e l l .  
on ( i  .e., l e n g t h ,  w id th ,  o r  depth)  

A.7 



UTILITY: Consumers Power Company 

PLANT NAME ( S )  : 

LOCATION: South Haven, Mich igan 

REACTOR TYPE: PWR 

RATING: ( a )  740 MWe 

Pal i sades 

NRC DOCKET NUMBER(S): 50-255 

- -  
NEAREST R.R.: C&O 

R a i l  Spur on S i t e :  No 
R a i l  Spur Extends i n t o  Cask Loading Bay: 

Comments: The r a i l  spur i n t o  t h e  f u e l  h a n d l i n g  b u i l d i n g  i s  covered w i t h  
a s p h a l t ,  t h e r e f o r e ,  t h i s  u n i t  i s  cons ide red  - n o t  t o  have r a i l  access, a l t hough  
i t  c o u l d  be renovated  i f  t h e  need arose. 

CASK HANDLING CAPABILITY: 
- e -u 

Share Pool: ( b )  No 
P r e f e r r e d  Cask: NAC-1 
Cask Crane Capaci 
Crane Height  , 
Pool Depth, f t :  

100 t;;:; ft6) 40.6 
Pool Width, f t: ( d l  3.7 
Pool Length, f t :  ( d l  3 . 7  
Legal Truck: Yes 
Overweight Truck:  Unknown 

Commen t s : 
- -  

CASK HANDLING LIMITATIONS: Main SFP crane c a p a c i t y  has been a d m i n i s t r a t i v e l y  
d e r a t e d  f rom 100 t o n s  t o  25 t o n s  as a r e s u l t  o f  heavy o b j e c t  d rop  a n a l y s i s .  
The 25 t o n  l i m i t  on main c rane i s  t h e  p r i m a r y  reason why t h e  NAC-1.cask i s  
p r e f e r r e d .  It i s  e s t i m a t e d  t o  t a k e  about 1-1/2 yea rs  t o  upgrade t h e  crane. 
Th is  i s  b e i n g  d e f e r r e d  u n t i l  a need i s  shown. 

~~ 

NEAREST NAVIGABLE WATER: Lake Mich igan 

Commen t s : 
Barge Access Feasi b i  1 i t y  : Yes 

(a )  Spent Fuel Storage Requirements, DOE/RL-83-1, 1983. 
( b )  A i n d i c a t e s  common pool  shared by two r e a c t o r s .  

B i n d i c a t e s  poo ls  connected by t r a n s f e r  cana l .  
C i n d i c a t e s  poo ls  connected by cask t r a n s f e r .  
The d i s t a n c e  f rom t h e  o p e r a t i n g  deck t o  t h e  bo t tom o f  t h e  c rane hook a t  
i t s  uppermost p o s i t i o n .  
Refers  t o  t h e  r e s p e c t i v e  usab le  d imension (i.e., l e n g t h ,  w id th ,  o r  depth)  
o f  t h e  cask l o a d i n g  we1 1. 

( c )  

( d )  

A.8 

'v 



- UTILITY: Duke Power Company 

* PLANT NAME(S): Oconee 3 

NRC DOCKET NUMBER(S): 50-287 

LOCATION: Seneca, South C a r o l i n a  

REACTOR TYPE: PWR 

RATING:  ( a )  886 MWe 
- - I--- ) 

NEAREST R.R.: Southern ( 6  m i l e s )  
R a i l  Spur on S i t e :  No 
R a i l  Spur Extends i n t o  Cask Loading Bay: 

Comrnen t s : 
7 

CASK HANDLING CAPABILITY: 

Share Pool .  No 
P r e f e r r e d  Cask: TN-8L; exper ienced w i t h  NAC-l/NFS-4 & NLI-1/2 
Cask Crane Capac i l gJ  tons :  100 
Crane He igh t ,  23.8 
Pool Depth, f t :  
Pool Width, f t : ( d )  7.2 
Pool Length, f t :  ( d l  8.9 
Legal Truck: Yes 
Overweight Truck: Yes 

Comments: The l i c e n s e e  judges t h e  TN-8L cask t o  be t h e  l a r g e s t  spent  f u e l  cask 
t h a t  c o u l d  be handled a t  t h i s  p l a n t .  

CASK HANDLING LIMITATIONS: 
c u r r e n t l y  l i m i t e d  t o  29 tons .  

The spent  f u e l  cask we igh t  l i m i t  o r  c a p a c i t y  i s  

NEAREST NAVIGABLE WATER: None 

Comments : 
Barge Access Feasi b i  1 i t y :  No 

4 

(a )  Spent Fuel Storage Requi rements , DOE/RL-83-1, 1983. 
( b )  A i n d i c a t e s  common pool  shared by two r e a c t o r s .  

B i n d i c a t e s  poo ls  connected by t r a n s f e r  cana l .  
C i n d i c a t e s  poo ls  connected by cask t r a n s f e r .  
The d i s t a n c e  f rom t h e  o p e r a t i n g  deck t o  t h e  bo t tom o f  t h e  c rane hook a t  
i t s  uppermost p o s i t i o n  . 
Refers  t o  t h e  r e s p e c t i v e  usab le  d imension (i.e., l e n g t h ,  w i d t h ,  o r  depth)  
o f  t h e  cask l o a d i n g  w e l l .  

( c )  

( d )  

A.9 



UTILITY: F l o r i d a  Power and L i g h t  Company 

PLANT NAME(S): Turkey P o i n t  3 & 4 
NRC DOCKET NUMBER(S): 

LOCATION: F l o r i d a  City, F l o r i d a  

REACTOR TYPE: PWR & PWR, r e s p e c t i v e l y  

RATING:(a) 646 & 646 MWe, r e s p e c t i v e l y  

NEAREST R.R.: F l o r i d a  East Coast RR 

50-250 and 50-251 

* c - -  

R a i l  Spur on S i t e :  No Y 
R a i l  Spur Extends i n t o  Cask Loading Bay: 

Comment s : 
- -  

CASK HANDLING CAPABILITY: The d a t a  g i v e n  below i s  t h e  same a t  each o f  t h e  PWR 
p l  an ts  . 

Share Pool .  No 
P r e f e r r e d  Cask: Truck, s 

Cask Crane Capaci t o n s  
Crane Height ,  
Pool Depth, f t :  
Pool W i  d t h  , ft : ( d )  

Legal Truck: Yes 
Overweight Truck: Unknown 

NLI-1/2 

VJ 9.4 

Pool Length, ft: ( d l  10.1 

f16 )  40.4 
9.8 

Comment s : 

n g l e  assembly; exper ienced w i t h  NAC-l/NFS-4 & 

10 5 

. 

CASK HANDLING LIMITATIONS: 
t h e  use o f  s i n g l e  assembly casks w i t h  a 25-ton cask we igh t  l i m i t .  

NEAREST NAVIGABLE WATER: Biscayne Bay 

Comment s : 

These Turkey P o i n t  u n i t s  a r e  l i m i t e d  by l i c e n s e  t o  

- -  

Barge Access 'Feasi b i  1 i t y  : Unknown 

(a )  Spent Fuel Storage Requi rernents, DOE/RL-83-1, 1983. 
( b )  A i n d i c a t e s  common poo l  shared by two r e a c t o r s .  

B i n d i c a t e s  poo ls  connected by t r a n s f e r  canal  
C i n d i c a t e s  poo ls  connected by cask t r a n s f e r .  
The d i s t a n c e  f rom t h e  o p e r a t i n g  deck t o  t h e  bot tom o f  t h e  c rane hook a t  
i t s  uppermost p o s i t i o n .  
Re fe rs  t o  t h e  r e s p e c t i v e  usab le  d imension (i.e., l e n g t h ,  w id th ,  o r  depth)  
o f  t h e  cask l o a d i n g  we1 1. 

( c )  

( d )  

A.10 



- UTILITY: F l o r i d a  Power and L i g h t  Company 

* PLANT NAME(S): S t .  Luc ie  1 

NRC DOCKET NUMBER(S): 50-335 

LOCATION: Hutchinson Is land,  F l o r i d a  

REACTOR TYPE: PWR 

RATING: ( a )  890 MWe 
I - -  

NEAREST R.R.: 
7 R a i l  Spur on S i t e :  No 

R a i l  Spur Extends i n t o  Cask Loading Bay: 
Comments : 

- -  
CASK HANDLING CAPABILITY: 

Share Pool. No 
P r e f e r r e d  Cask: Truck; s i n g l e  f u e l  assembly 
Cask Crane Capaci tons :  105 
Crane Height ,  
Pool Depth, ft: 

46.0 
‘12) 41.2 

Pool Width, f t  : ( d )  
Pool Length, ft: ( d )  12.0 

10.0 

Legal Truck: Yes 
Overweight Truck: Unknown 

Comment s : 

CASK HANDLING LIMITATIONS: 
c u r r e n t l y  l i m i t e d  t o  25 tons .  

The spent  f u e l  cask we igh t  l i m i t  or c a p a c i t y  i s  

NEAREST NAVIGABLE WATER: I n t e r c o a s t a l  Waterway ( I n d i a n  R i v e r )  

Comments: 
Barge Access F e a s i b i l i t y :  Unknown 

d (a )  Spent Fuel Storage Requi rements, DOE/RL-83-1, 1983. 
( b )  A i n d i c a t e s  common pool  shared by two r e a c t o r s .  

( c )  

( d )  Re fe rs  t o  t h e  r e s p e c t i v e  usab le  d imension (i.e., l eng th ,  w id th ,  or  depth)  

B i n d i c a t e s  pool  s connected by t r a n s f e r  canal  . 
C i n d i c a t e s  poo ls  connected by cask t r a n s f e r .  
The d i s t a n c e  f r o m  t h e  o p e r a t i n g  deck t o  t h e  bo t tom o f  t h e  c rane hook a t  
i t s  uppermost p o s i t i o n .  

o f  t h e  cask l o a d i n g  w e l l .  

. 

A . l l  



UTILITY: Jersey Cen t ra l  Power and L i g h t  Company 

PLANT NAME(S): Oyster Creek 

LOCATION: Forked R iver ,  New Jersey 

REACTOR TYPE: BWR 

NRC DOCKET NUMBER(S): 50-219 

RATING: ( a )  620 MWe i' 

NEAREST R.R.: 
R a i l  Spur on S i t e :  No I 

R a i l  Spur Extends i n t o  Cask Loading Bay: 
Comments: 
have been removed f rom t h e  a i r l o c k  and t h e  s i t e  proper .  

The r a i l r o a d  spur  has been abandoned by t h e  r a i l r o a d  and t h e  t r a c k s  

CASK HANDLING CAPABILITY: 

Share Pool. . ( b )  No 
P r e f e r r e d  Cask: TN-9 & NAC-l/NFS-4; exper ienced w i t h  NAC-l/NFS-4 
Cask Crane Capaci tons :  100 
Crane He igh t ,  f : 24.0 
Pool Depth, f t :  I d )  96.0 
Pool Width, f t : ( d )  27.0 
Pool Length, f t :  ( d l  39.0 
Legal Truck: Yes 
Overweight Truck: Yes 

Comments: 
a s i d e  i n  t h e  SFP f o r  cask h a n d l i n g  opera t i ons .  

The Spent Fuel Pool (SFP) has no cask "wel l . "  A 153 f t 2  area i s  s e t  

CASK HANDLING LIMITATIONS: The spent  f u e l  cask we igh t  l i m i t  o r  c a p a c i t y  i s  
c u r r e n t l y  l i m i t e d  t o  30 tons .  

NEAREST NAVIGABLE WATER: At1 a n t i c  Ocean, Barnegat Bay 

Comments : 
Barge Access Feasi b i  1 i t y  : Yes 

(a )  Spent Fuel Storage Requi rements, DOE/RL-83-1, 1983. 
( b )  A i n d i c a t e s  common pool  shared by two r e a c t o r s .  

B i n d i c a t e s  poo ls  connected by t r a n s f e r  canal  . 
C i n d i c a t e s  poo ls  connected by cask t r a n s f e r .  

( c )  The d i s t a n c e  f rom t h e  o p e r a t i n g  deck t o  t h e  bot tom o f  t h e  c rane hook a t  
i t s  uppermost p o s i t i o n .  

( d )  Refers  t o  t h e  r e s p e c t i v e  usab le  d imension (i.e., l e n g t h ,  w i d t h ,  o r  depth)  
o f  t h e  cask l o a d i n g  we1 1. 

A. 12 



. 
UTILITY: Nor theas t  U t i l i t i e s  

PLANT NAME(S): M i l l s t o n e  1 

LOCAT ION : Water f o r d  , Connect i c u t  

REACTOR TYPE: BUR 
RATING: ( a )  652 MWe 

NRC DOCKET NUMBER ( S )  : 50-245 

NEAREST R.R.: CONRAIL 
R a i l  Spur on S i t e :  Yes 
R a i l  Spur Extends i n t o  Cask Loading Bay: Yes 

Commen t s : 

CASK HANDLING CAPABILITY: 

Share Pool: ( b )  No 
P r e f e r r e d  Cask: No pre ference i n d i c a t e d  a t  t h i s  t i m e  
Cask Crane Capaci t ons :  110 
Crane He igh t ,  
Pool Depth, f t :  
Pool Width, f t : ( d )  30.5 
Pool Length, f t: (d )  40.3 
Legal Truck: Yes 
Overweight Truck: Yes 

RJ  22 
38.8 

2 Comments: The Spent Fuel Pool (SFP) has no cask "we l l  . I '  A 53 f t  area  i s  s e t  
a s i d e  i n  t h e  SFP f o r  cask h a n d l i n g  opera t i ons .  

CASK HANDLING LIMITATIONS: 
cask opera t i ons .  

I n t e r 1  ock ing  access doors  must be c l o s e d  d u r i n g  

- -  
NEAREST NAVIGABLE WATER: Long I s l a n d  Sound ( N i a n t i c  Bay) o n s i  t e  

Commen t s : 
Barge Access Feasi b i  1 i ty:  Unknown . 

(a )  Spent Fuel Storage Requirements, DOE/RL-83-1, 1983. 
( b )  A i n d i c a t e s  common pool  shared by two r e a c t o r s .  

B i n d i c a t e s  poo ls  connected by t r a n s f e r  canal .  
C i n d i c a t e s  poo ls  connected by cask t r a n s f e r .  

( c )  The d i s t a n c e  f rom t h e  o p e r a t i n g  deck t o  t h e  bo t tom o f  t h e  c rane hook a t  
i t s  uppermost p o s i t i o n .  

( d )  Re fe rs  t o  t h e  r e s p e c t i v e  usab le  d imension (i.e., l e n g t h ,  w id th ,  o r  depth)  
o f  t h e  cask l o a d i n g  we1 1. 

A.13 



UTILITY: Nor theas t  U t i 1  i t i e s  

PLANT NAME(S): M i l l s t o n e  2 

LOCATION: Water ford,  Connect icu t  

REACTOR TYPE: PWR 
RATING: ( a )  864 MWe 

NRC DOCKET NUMBER ( S  ) : 50-336 

\ 

. 

P -  I 

NEAREST R.R.: CONRAIL 
R a i l  Spur on S i t e :  Yes 
R a i l  Spur Extends i n t o  Cask Loading Bay: Yes 

Comment s : 
- -  I 

I CASK HANDLING CAPABILITY: 

Share Pool: ( b )  No 
P r e f e r r e d  Cask: 
Cask Crane Capaci tons :  100 
Crane Height ,  
Pool Depth, f t :  
Pool Width, f t : ( d )  9 

Legal Truck: Yes 
Overweight Truck: Yes 

No p re fe rence  i n d i c a t e d  a t  t h i s  t i m e  

25 ‘Ii) 38.5 

Pool Length, f t: ( 4  g 

Comments: 

CASK HANDLING LIMITATIONS: 
o p e r a t i o n s  . The access doors must be  c losed  d u r i n g  cask 

I - -  
NEAREST NAVIGABLE WATER: Long I s1  and Sound (ons i  t e )  

Barge Access F e a s i b i l i t y :  Unknown 
1 Comments : 

( a )  Spent Fuel Storage Requi rements, DOE/RL-83-1, 1983. 
( b )  A i n d i c a t e s  common pool shared by two r e a c t o r s .  

B i n d i c a t e s  p o o l s  connected by t r a n s f e r  canal  . 
C i n d i c a t e s  poo ls  connected by cask t r a n s f e r .  
The d i s t a n c e  f rom t h e  o p e r a t i n g  deck t o  t h e  bot tom o f  t h e  c rane hook a t  
i t s  uppermost p o s i t i o n .  
Re fe rs  t o  t h e  r e s p e c t i v e  usab le  d imension (i.e., l e n g t h ,  w id th ,  or depth)  
o f  t h e  cask l o a d i n g  w e l l .  

( c )  

( d )  

Y 
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UTILITY: Nor thern  S ta tes  Power Company 

PLANT NAME(S): M o n t i c e l l o  

LOCATION: M o n t i c e l l o ,  Minnesota 

REACTOR TYPE: BWR 

RATING: ( a )  525 MWe 

NRC DOCKET NUMBER ( S )  : 50-263 

NEAREST R.R.: Great Nor thern  
R a i l  Spur on S i t e :  Yes 
R a i l  Spur Extends i n t o  Cask Loading Bay: Yes 

Comment s : 

CASK HANDLING CAPABILITY: 

Share Pool. . ( b )  No 
P r e f e r r e d  Cask: IF-300; exper ienced w i t h  NAC-l/NAC-4 & NLI-1/2 
Cask Crane Capaci t ons :  85 
Crane He igh t ,  f 24 
Pool Depth, f t :  39.0 
Pool Width, f t : ( d )  6.0 

Legal Truck: Yes 
Overweight Truck: Yes 

Pool Length, f t :  ( d l  9.0 

Comment s : 

CASK HANDLING LIMITATIONS: 
ope ra t i ons ,  and a c a r  p u l l e r  i s  used t o  p o s i t i o n  t h e  cask. 

The access doors must be c l o s e d  d u r i n g  cask 

NEAREST NAVIGABLE WATER: M i  s s i  s s i  p p i  R i v e r  

Comments : 
Barge Access F e a s i b i l i t y :  No 

(a )  Spent Fuel Storage Requirements, DOE/RL-83-1, 1983. 
(b) A i n d i c a t e s  common poo l  shared by two r e a c t o r s .  

B i n d i c a t e s  poo ls  connected by t r a n s f e r  cana l .  
C i n d i c a t e s  poo ls  connected by cask t r a n s f e r .  

( c )  The d i s t a n c e  f rom t h e  o p e r a t i n g  deck t o  t h e  bo t tom o f  t h e  c rane hook a t  
i t s  uppermost p o s i t i o n .  

(d )  Re fe rs  t o  t h e  r e s p e c t i v e  usab le  d imension (i.e., l e n g t h ,  w id th ,  o r  depth)  
o f  t h e  cask l o a d i n g  w e l l .  

A.15 



UTILITY: Nor thern  S ta tes  Power Company 

PLANT NAME(S): P r a i r i e  I s l a n d  1 & 2 

NRC DOCKET NUMBER(S): 

LOCATION: Red Wing, Minnesota 

REACTOR TYPE: PWR and PWR, r e s p e c t i v e l y  

RATING:(a) 

50-282 and 50-306 

520 & 520 MWe, r e s p e c t i v e l y  

NEAREST R.R.: Chicago, Milwaukee, and S t .  Paul 
R a i l  Spur on S i t e :  Yes 
R a i l  Spur Extends i n t o  Cask Loading Bay: Yes 

Commen t s : 
- -  

CASK HANDLING CAPABILITY: 

Share Pool: ( b )  Yes--A 
P r e f e r r e d  Cask: No p re fe rence  i n d i c a t e d  a t  t h i s  t i m e  
Cask Crane Capaci tons :  125 
Crane Height ,  
Pool Depth, ft: 

Pool Length, f t :  ( d l  13  
Legal Truck: Yes 
Overweight Truck: Unknown 

36 ‘IA) 41.5 
Pool Width, ft : ( d )  12  

Commen t s : 

CASK HANDLING LIMITATIONS: From March 1 th rough  A p r i l  30, t h e r e  a r e  t r u c k  p e r  
a x l e  we igh t  r e s t r i c t i o n s  because o f  road f ros t -heave  concerns. 

NEAREST NAVIGABLE WATER: 

Commen t s : 

M i  s s i  s s i  p p i  R i v e r  (dam downstream w i t h  1 ocks)  
Barge Access Feasi b i  1 i t y  : Yes 

~~ ~ ~~ 

( a )  Spent Fuel Storage Requi rements, DOE/RL-83-1, 1983. 
( b )  A i n d i c a t e s  common pool  shared by two r e a c t o r s .  

B i n d i c a t e s  poo ls  connected by t r a n s f e r  canal .  
C i n d i c a t e s  poo ls  connected by cask t r a n s f e r .  

( c )  The d i s t a n c e  f rom t h e  o p e r a t i n g  deck t o  t h e  bo t tom o f  t h e  c rane hook a t  
i t s  uppermost p o s i t i o n .  

( d )  Refers  t o  t h e  r e s p e c t i v e  usab le  d imension (i.e., l eng th ,  w i d t h ,  o r  depth)  
o f  t h e  cask l o a d i n g  we1 1 . 

A.16 

7 



- UTILITY: P h i l a d e l p h i a  E l e c t r i c  Company 

PLANT NAME(S): Peach Bottom 2 & 3 

NRC DOCKET NUMBER(S): 50-277 and 50-278 

LOCATION: Peach Bottom, Pennsyl vani  a 

REACTOR TYPE: BWR & BWR, r e s p e c t i v e l y  

RATING:(a) 1051 & 1035 MWe, r e s p e c t i v e l y  

NEAREST R.R.: 
R a i l  Spur on S i t e :  No 
R a i l  Spur Extends i n t o  Cask Loading Bay: No 

Comments: The l i c e n s e e  s t a t e s  t h e  r a i l r o a d  i s  c u r r e n t l y  n o t  s u i t a b l e  f o r  use. - 

CASK HANDLING CAPABILITY: 
p l a n t s .  

The d a t a  g i v e n  below i s  t h e  same a t  each o f  t h e  BWR 

Share Pool :  ( b )  No 
P r e f e r r e d  Cask: No p r e f e r e n c e  i n d i c a t e d  f o r  e i t h e r  r e a c t o r  a t  t h i s  t i m e  
Cask Crane Capaci 
Crane Height ,  

125 1x7 y"2; 
Pool Depth, f t :  'ti) 39.0 
Pool Width, f t  : ( d )  
Pool Length, f t :  ( d l  9.0 

9.0 

Legal Truck:  Yes 
Overweight Truck: Unknown 

Comments: A t  each r e a c t o r  p l a n t ,  a c a r  p u l l e r  i s  used t o  move cask t r a i l e r s  i n  
t h e  f u e l  h a n d l i n g  f a c i l i t y .  

CASK HANDLING LIMITATIONS: 

NEAREST NAVIGABLE WATER: Susquehanna R i v e r  
Barge Access F e a s i b i l i t y :  Unknown 

Comment s : 

( a )  Spent Fuel Storage Requi rements , DOE/RL-83-1, 1983. 
( b )  A i n d i c a t e s  common pool  shared by two r e a c t o r s .  

B i n d i c a t e s  poo ls  connected by t r a n s f e r  canal .  
C i n d i c a t e s  poo ls  connected by cask t r a n s f e r .  
The d i s t a n c e  f rom t h e  o p e r a t i n g  deck t o  t h e  bot tom o f  t h e  c rane  hook a t  
i t s  uppermost p o s i t i o n .  
Re fe rs  t o  t h e  r e s p e c t i v e  usab le  d imension (i.e., l e n g t h ,  w i d t h ,  o r  dep th )  
o f  t h e  cask 1 oad i  ng we1 1 . 

( c )  

( d )  
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UTILITY: 

PLANT NAME ( S ) : 

LOCATION: Scr ibs,  New York 

REACTOR TYPE: BWR 
R A T I N G :  ( a )  821 MWe 

Power A u t h o r i t y  o f  S t a t e  o f  New York 

F i  t zpa t r i c k 

NRC DOCKET NUMBER ( S )  : 50-333 

NEAREST R.R.: CONRAIL 
R a i l  Spur on S i t e :  Yes 
R a i l  Spur Extends i n t o  Cask Loading Bay: Yes 

Comments: 
(unde f ined )  . The r a i l r o a d  s e r v i n g  t h i s  s i t e  has n o t  been used f o r  some t i m e  

CASK HANDLING CAPABILITY: 

Share Pool .  No 
P r e f e r r e d  Cask: 
Cask Crane 
Crane Height ,  f 
Pool Depth, ft: 
Pool Width, f t : ( d )  12 
Pool Length, f t :  ( d )  1 4  
Legal  Truck:  Yes 
Overweight Truck: Yes 

No p r e f e r e n c e  i n d i c a t e d  a t  t h i s  t i m e  

Comments : 

CASK HANDLING LIMITATIONS: 

NEAREST NAVIGABLE WATER: Lake O n t a r i o  

Commen t s : 
Barge Access Feasi  b i  1 i t y  : Yes 

( a )  Spent Fuel Storage Requi rements, DOE/RL-83-1, 1983. 
( b )  A i n d i c a t e s  common pool  shared by two r e a c t o r s .  

B i n d i c a t e s  poo ls  connected by t r a n s f e r  canal .  
C i n d i c a t e s  poo ls  connected by cask t r a n s f e r .  
The d i s t a n c e  f rom t h e  o p e r a t i n g  deck t o  t h e  bot tom o f  t h e  crane hook a t  
i t s  uppermost p o s i t i o n .  
Re fe rs  t o  t h e  r e s p e c t i v e  usab le  dimension (i.e., l e n g t h ,  w i d t h ,  o r  depth)  
o f  t h e  cask l o a d i n g  we1 1. 

( c )  

( d )  
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UTILITY: Rochester Gas and E l e c t r i c  Corp. 

PLANT NAME ( S )  : 

LOCATION: Ontar io ,  New York 

REACTOR TYPE: PWR 

G i  nna 

NRC DOCKET NUMBER(S): 50-244 

R A T I N G :  ( a )  470 MWe 
f - -  

NEAREST R.K.: CONRAIL 
I R a i l  Spur on S i t e :  No 

R a i l  Spur Extends i n t o  Cask Loading Bay: No 
Commen t s : 

CASK HANDLING CAPABILITY: 

Share Pool .  . ( b )  No 
P r e f e r r e d  Cask: NLI-1/2; exper ienced  w i t h  NAC-l/NFS-4 
Cask Crane Capac i l g7  t o n s :  40 

“ii) 40 Crane He igh t  , 
Pool Depth, f t :  
Pool Width, f t :(d) 22.3 
Pool Length, f t :  ( d )  43.0 
Legal  Truck:  Yes 
Overweight Truck:  Yes 

Data unavai  1 ab1 e 

2 Comments: W i t h i n  t h e  spent f u e l  pool  area, a 153 f t  a rea  i s  s e t  a s i d e  f o r  
cask h a n d l i n g  o p e r a t i o n s .  

CASK HANDLING LIMITATIONS: 
c u r r e n t l y  l i m i t e d  t o  25  tons.  

The spent  f u e l  cask we igh t  l i m i t  o r  c a p a c i t y  i s  

- -  
NEAREST NAVIGABLE WATER: Lake O n t a r i o  

Commen t s : 
Barge Access Feasi  b i l  i ty:  No, t o o  expensi ve 

c 

( a )  Spent Fuel Storage Requirements, DOE/RL-83-1, 1983. 
( b )  A i n d i c a t e s  common pool shared by two r e a c t o r s .  

B i n d i c a t e s  p o o l s  connected by t r a n s f e r  canal .  
C i n d i c a t e s  poo ls  connected by cask t r a n s f e r .  

( c )  The d i s t a n c e  f rom t h e  o p e r a t i n g  deck t o  t h e  bo t tom o f  t h e  c rane  hook a t  
i t s  uppermost p o s i t i o n .  

( d )  Refers t o  t h e  r e s p e c t i v e  usab le  d imension (i.e., l e n g t h ,  w i d t h ,  o r  dep th )  
o f  t h e  cask l o a d i n g  w e l l .  

. 
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UTILITY: V i r g i n i a  E l e c t r i c  Power Company 

PLANT NAME(S): 

NRC DOCKET NUMBER(S): 

LOCATION: Gravel Neck, V i  r g i  n i  a 

REACTOR TYPE: PWR and PWR, r e s p e c t i v e l y  

RATING: ( a )  

Surry  1 & 2 

50-280 and 50-281 

775 8r 775 MWe, r e s p e c t i v e l y  

NEAREST R.R.: CSX 
R a i l  Spur on S i t e :  No 
R a i l  Spur Extends i n t o  Cask Loading Bay: No 

Commen t s : 

CASK HANDLING CAPABILITY: 

Share Pool. * ( b )  Yes--A 
P r e f e r r e d  Cask: 
Cask Crane Capaci t ons :  125 
Crane Height ,  
Pool Depth, f t :  

Pool Length, f t :  ( d )  21.3 
Legal Truck: Yes 
Overweight Truck: Yes 

TN-8L; exper ienced w i t h  TN-8L 

29.0 ‘ti) 40.5 
Pool Width, f t :  ( d )  12.0 

Commen t s : 

CASK HANDLING LIMITATIONS: U n i t s  1 and 2 have s i n g l e  access doors which must 
be c l o s e d  d u r i n g  cask opera t i ons .  

NEAREST NAVIGABLE WATER: James R i v e r  

Comment s : 
Barge Access Feasi  b i  1 i ty :  Yes 

(a )  Spent Fuel Storage Requi rements, DOE/RL-83-1, 1983. 
( b )  A i n d i c a t e s  common pool shared by two r e a c t o r s .  

B i n d i c a t e s  poo ls  connected by t r a n s f e r  cana l .  
C i n d i c a t e s  poo ls  connected by cask t r a n s f e r .  
The d i s t a n c e  f rom t h e  o p e r a t i n g  deck t o  t h e  bo t tom o f  t h e  c rane hook a t  
i t s  uppermost p o s i t i o n .  
Refers  t o  t h e  r e s p e c t i v e  usab le  d imension (i.e., l eng th ,  w id th ,  o r  depth)  
o f  t h e  cask l o a d i n g  we1 1. 

( c )  

( d )  
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APPENDIX B 

EXISTING COMMERCIAL S H I P P I N G  CASK FLEET 

This  appendix p resen ts  t h e  t o t a l  numbers o f  t h e  v a r i o u s  LWT, OWT, and r a i l  

s h i p p i n g  casks t h a t  have been f a b r i c a t e d  and t h e  number t h a t  a r e  c u r r e n t l y  

a v a i l a b l e  and/or  c e r t i f i e d  by t h e  NRC. Summaries o f  t h e  cask t y p e s  and a v a i l -  
a b i l i t y  i n f o r m a t i o n  a r e  d iscussed i n  t h e  f o l l o w i n g  subsec t i ons  f o r  each 

suppl  i e r .  

B . l  E X I S T I N G  COMMERCIAL S H I P P I N G  CASK TYPES 

The e x i s t i n g  f l e e t  can be  separated i n t o  t h r e e  t y p e s  o f  casks;  l e g a l -  

we igh t  t r u c k  (LWT), ove rwe igh t  t r u c k  (OWT) and r a i l  casks. LWT casks a r e  t h o s e  

which can be t r a n s p o r t e d  a t  a gross v e h i c l e  we igh t  (GVW)(a) l e s s  t h a n  36,400 kg 

(80,000 1 b).  

excess o f  t h i s  weight .  Except f o r  r e q u i r i n g  s p e c i a l  overweight  p e r m i t s  f o r  

each s t a t e  a shipment passes through,  OWT t r u c k  casks opera te  i n  much t h e  same 

manner as LWT shipments (e.g., p r e n o t i f i c a t i o n  o f  s t a t e  o f f i c i a l s ,  safeguards,  

and s e c u r i t y  requ i remen ts ) .  R a i l  casks a r e  more massive t h a n  t h e  t r u c k  v e r -  

s i o n s  and a r e  g e n e r a l l y  designed f o r  r a i l  s e r v i c e  o n l y .  However, p r o v i s i o n s  

can be made f o r  a s p e c i a l  s h o r t - d i s t a n c e ,  heavy-haul t r a n s f e r  o f  a r a i l  cask by 

t r u c k  t o  a r a i l  s i d i n g  where t h e  cask can be loaded on to  a r a i l c a r .  

o f  t r a n s f e r  has n o t  been performed i n  t h i s  c o u n t r y  f o r  spent  f u e l  shipments. 

OWT casks a r e  d e f i n e d  as casks t h a t  must be sh ipped a t  a GVW i n  

T h i s  t y p e  

B.2 EXISTING COMMERCIAL S H I P P I N G  CASK SUPPLIER COMPANIES 

The number o f  e x i s t i n g  commercial spent f ue l  s h i p p i n g  casks was determined 
c t h r o u g h  d i s c u s s i o n s  w i t h  s u p p l i e r  companies. The companies c u r r e n t l y  p r o v i d i n g  

spent f u e l  t r a n s p o r t a t i o n  casks are:  

( a )  Gross v e h i c l e  weight  i n c l u d e s  t h e  weight  o f  t h e  t r a c t o r ,  t r a i l e r  cask,  
cargo, and anc i  11 a r y  equi  pment . 

B . l  
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e Nuclear  Assurance Corp. (NAC) 

0 Transnuclear ,  Inc.  (TN) 

e General E l e c t r i c  Company (GE) 

B.2.1 Nuclear Assurance Corp. (NAC) 

NAC s u p p l i e s  a v a r i e t y  o f  l e g a l - w e i g h t  t r u c k  and r a i l  s h i p p i n g  casks. 

T h e i r  t r u c k  cask f l e e t  i n c l u d e s  t h e  NFS-4, NAC-1  (same des ign  as t h e  NFS-4), 

and N L I - l / 2  s h i p p i n g  casks. 
model. 

impor tan t  f e a t u r e s  a r e  presented  i n  Tab le  6.1. 

The r a i l  cask suppl i e d  by NAC i s  t h e  NLI-10/24 

The t o t a l  number of  comp le te l y  f a b r i c a t e d  casks and some o f  t h e i r  

NAC e i t h e r  owns o r  possesses l o n g  t e r m  leases  on a l l  o f  t h e i r  equipment 

Two o f  t h e  NAC-1 casks (one owned by 

l i s t e d  i n  t h e  t a b l e .  A l l  seven o f  t h e  NAC-1  and NFS-4 casks were t e m p o r a r i l y  

suspended f rom use by t h e  NRC i n  1979. 

NAC and one owned by a u t i l i t y )  were dec la red  n o t  l i c e n s e d  pending r e s u b m i t t a l  

o f  t h e i r  Safety Ana lys i s  Report f o r  Packaging (SARP). These casks were 

m o d i f i e d  s l i g h t l y  by t h e  a d d i t i o n  o f  some copper patches d u r i n g  the  

TABLE B . l .  E x i s t i n g  Commercial LWR Spent Fuel Sh ipp ing  Cask F l e e t  

Desi g n a t i  on 

NAC - 1 

NFS-4 

NLI-1/2 

NLI  - 1 O /  24 

TN-8L . 
TN-9 

IF-300 

P r  imary  

TransP:rt Mode 

LWT 

LW T 

LW T 

Rai 1 

OW T 

OW T 
Rai 1 

Ca pac i t y  
PW R / B  W R 

Assembl i es 

112 

1/2 
1 / 2  
10/24 

3/0 

o/ 7 
7/18 

Number 
Cur ren t  1 y 
C e r t i f i e d  

0 

0 

5 
0 

2 

2 
4 

(a )  LWT = Legal we igh t  t r u c k  and OWT = overwe igh t  t r u c k .  
( b )  I nc ludes  two casks t h a t  a r e  owned by a u t i l i t y  company 

and a r e  n o t  a v a i l a b l e  f o r  l e a s e  from NAC. 
( c )  There a r e  no i n t e r n a l  baskets  f o r  t hese  casks;  

t h e r e f o r e ,  t h e y  can n o t  be used u n t i l  new baskets  a r e  
f a b r i c a t e d .  

( d )  I nc ludes  one TN-9 cask owned by a u t i l i t y  company. 
( e )  I nc ludes  one IF-300 cask owned by a u t i l i t y  company. 

6.2 
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-' manu fac tu r ing  process and t h e  NRC had n o t  rev iewed and approved t h e  
m o d i f i c a t i o n .  As a r e s u l t ,  t h e s e  two casks can n o t  be used u n t i l  NRC has 

reviewed and approved updated SARP's. 

The rema in ing  NAC-1 and NFS-4 s h i p p i n g  casks cannot be used f o r  spent f u e l  

shipments because o f  an agreement between t h e  NRC and NAC. NAC has agreed n o t  

t o  use these  casks because t h e  NRC b e l i e v e s  t h e r e  i s  a p o t e n t i a l  f o r  b u c k l i n g  

o f  t h e  i n t e r n a l  c a v i t y  t h a t  c o u l d  cause t h e  l e a d  s h i e l d i n g  t o  change p o s i t i o n ,  

T h i s  c o u l d  cause t h e  r a d i a t i o n  s h i e l d i n g  t o  l o s e  e f f e c t i v e n e s s  a t  some l o c a -  

t i o n s  on t h e  casks. Subsequent i n s p e c t i o n s  o f  t h e  casks showed no ev idence o f  

b u c k l i n g  o r  loss o f  o v a l i t y .  However, because NRC b e l i e v e s  t h e r e  i s  p o t e n t i a l  

f o r  t h i s  t y p e  o f  f a u l t ,  t h e y  have asked NAC n o t  t o  use t h e s e  casks f o r  spent  

f u e l  shipments pending f u r t h e r  analyses. Accord ing t o  NAC, a l l  o f  t h e  NAC-1 

and NFS-4 s h i p p i n g  casks w i l l  u l t i m a t e l y  be r e c e r t i f i e d .  

NAC possesses l ong - te rm lease  agreements f o r  t h e  NLI-10/24 r a i l  casks and 

t h e  NLI-1/2 l e g a l - w e i g h t  t r u c k  casks. These casks were p r e v i o u s l y  s u p p l i e d  by  

NL I n d u s t r i e s  Inc., who leased  t h e  casks t o  NAC i n  1980. A l l  5 o f  t h e  NLI-1/2 

casks a r e  c e r t i f i e d  and o p e r a t i o n a l .  

a v a i l a b l e  because o f  a l a c k  o f  i n t e r n a l  baskets.  New baskets  would have t o  be 

f a b r i c a t e d  f o r  t h e s e  casks. I f  new baske ts  a r e  f a b r i c a t e d  u s i n g  t h e  o r i g i n a l  

des ign  approved by t h e  NRC, l i t t l e  d i f f i c u l t y  i s  expected i n  r e a c t i v a t i n g  t h e  

casks. 

t e s t i n g  o f  t h e  new des ign  w i l l  be r e q u i r e d .  

o f  a new baske t  des ign  and subsequent r e v i e w  and approval  by t h e  NRC i s  a l s o  
requ i red .  These casks a r e  c u r r e n t l y  cons ide red  t o  be u n a v a i l a b l e .  

Both completed NLI-10/24 casks a r e  n o t  

However, i f  t h e  new baske ts  a r e  des igned d i f f e r e n t l y ,  a n a l y s i s  and 

Submission o f  t h e  s a f e t y  a n a l y s i s  

8.2.2 Transnuclear ,  Inc.  

4 Transnuclear ,  Inc.  (TN) s u p p l i e s  t h e  TN-8L and TN-9 ove rwe igh t  t r u c k  s h i p -  
p i n g  casks. The TN-8L i s  designed t o  t r a n s p o r t  3 PWR assembl ies;  t h e  TN-9 has 

a d e s i g n  c a p a c i t y  o f  7 BWK assembl ies.  As shown on Table B . l ,  t h e r e  a r e  c u r -  

r e n t l y  2 TN-8Ls and 2 TN-9s i n  t h i s  c o u n t r y .  One o f  t h e  TN-9 casks has been 

s o l d  t o  Commonwealth Edison b u t  i s  assumed t o  be a v a i l a b l e  f o r  use by TN i f  i t  

i s  n o t  b e i n g  used by t h e  u t i l i t y .  

a r e  c e r t i f i e d  and o p e r a t i o n a l .  

'' 

The o t h e r  t h r e e  casks a r e  owned by TN and 
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5.2.3 General E l e c t r i c  Co. 

General E l e c t r i c  Co. (G.E.) s u p p l i e s  t h e  IF-300 r a i l  s h i p p i n g  system. 

C u r r e n t l y  t h e r e  a re  f o u r  completed IF-300 casks. 

t h r e e  a r e  owned by G.E. as shown i n  Table B.1. All o f  these  casks a r e  

c u r r e n t l y  o p e r a t i n g  o n l y  w i t h  d r y  i n t e r n a l  c a v i t i e s  a t  reduced thermal  

c a p a c i t i e s .  Consequently, o n l y  long-coo led  f u e l  may be sh ipped i n  t h e  IF-300 
as a f u l l  load.  Th is  reduces some o f  t h e  f l e x i b i l i t y  f o r  u s i n g  these  casks. 

However, s i n c e  most o f  t h e  f u e l  expected t o  be shipped i n  t h e  near  f u t u r e  i s  

r e l a t i v e l y  o l d ,  t h i s  l i m i t a t i o n  i s  n o t  a n t i c i p a t e d  t o  r e s t r i c t  t h e  use o f  t h e  

cask i n  most i ns tances .  

One i s  owned by a u t i l i t y  and 

Y 

t 
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