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TABLE 2 

SHIPPING CASKS FOR TRANSPORT OF LWR SPENT FUEL 

NFS-4 
(NAG-I l a  

Legal Weight 
Truck 

NLI 10/24b 

Rai 1 

10 PWR 
24 BWR 

96.5 
a9 

70 

Lead & 
Steel 

Water l?i 
R i  corad 

He 

No Longer 
Licensed 

2 

TN-8 

Overweight 
Truck 

3 PWR 

39.3 

36.9 

35.5 

Lead I: 
Steel 

Borated 
Resin 
(Solid) 

Ai r 

Licensed 

4 

TN-9 NLI 1/2  I F-300 

Rai 1 

7 PWR 
18 BWR 

70 
65 

11.7 

Uranium 8. 
Steel 

Water & 
Antifreeze 

Water 

Licensed 

4 

Overweight 
Truck 

Legal Weight 
Truck 

7 BWR 1 PWR 
2 BWR 

1 PWR 
2 BWR 

Capacity ,dSSemblieS 

Weight (tons)' 

Loaded 

Empty 

39.1 

36.8 

24.5 

23 
22 

23.1 
22.3 

10.6 11.5 Design Heat Rejection (kW) 

S h i  el di ng 
id 

s3ma i e d d  L 
Steel 

Lead & 
Steel 

Lead, 
Uranium & 
Steel 

Water & 
Anti freeze 

Neutron Borated 
Resin 
(Sol i d )  

Ai r 

Licensed 

Borated 
Water & 
Anti freeze 

d He Air Cavity Cool a n t  

Licensi n g  Status No Longer 
Licensed 

Licensed 

2 7 5 No. Casks Available i n  U.S.  

'May be used for on-site transfers o f  spent fuel 

bNeeds new baskets 

'Weight does not  include impact l imiters,  yoke, etc. -- 
dAir i f  heat i s  less  t h a n  2.5 kw 

only bare cask 



CASTOR-IC ~- 

IYE Storage 
Manufacturer/Vendor GNS I 

I C a m  (assys) 
(a )  I n t a c t  SF 16  BUR 
( b )  Conso l ida ted  Fuel  Rods 21 BWR 

_I__ 

I weif i  ( t ons )  
( a )  Loaded 81.1 
(b )  Empty 76.6 
Thermal 
(a )  Design Heat R e j e c t l s n  (kY) 14.4 ( i n t a c t )  

( b )  Peak Clad Temperature (OC) 365 ( i n t a c t )  
15.6 ( conso l i da ted )  

348 ( conso l i da ted )  

S h a s  
Dimensions 
(a )  Overa l l  Length ( i n )  
( b )  Overa l l  Cross Sec t ion  ( i n ]  
( c )  C a v i t y  Length ( i n )  
(d )  C a v i t y  Cross Sec t ion  ( i n )  
( e )  
( f )  Coo l i ng  F i n  Length ( i n )  
( 9 )  L i d  Thickness ( i n )  
( h )  Bottom Thickness ( i n )  
( i )  Basket Length. ( i n )  
( j )  Basket Cross Sec t ion  ( i n )  
( k )  Thickness o f  Basket Spacers 
Neutron S h i e l d  
(a )  No. Rods 
( b )  Rod Diameter ( i n )  
( c )  S ide  Thickness ( i n )  
( d )  L i d  Thickness ( i n )  
( e )  Bottom Thickness ( I n )  

Wall Thickness, w/o f i n s  ( i n )  

I_ 

Rounded Square 

216.9 
68.1 

179.5 
26.2 
17.3 

4.7 
21.7 
17.6 

172.0 
25.2 

0.4 

80 
2.4 

2.4 
1.6 

M a t e r i a l s  of .  Cons t ruc t i on  
(a )  Cask Body Nodular Cast I ron  (N i -P la ted  I n s i d e )  
(b) Basket Borated S S  
( c )  Neutron S h i e l d  P o l  y e t h y l  enE 
t49, Cool i ng..FjE 48 
C a v i t y  Atmos.p& He 
C a v i t y  Press_uE (ps ia )  11.8 
Outs ide  Surface Dose (rnR/hr) 

I Maxtmum Leak Rate ( l / s l  
L t cens ing  S ta tus  
Coments  
TVA Browns F e r r y  P lan t .  

20 av./200 max 
_I____I_- 

NRC approved TSAR for storage Spr ing  1385 (10CFR71) 
A s i n g l e  CASTOR-IC cask i s  a v a i l a b l e  in t h e  U . S ,  and i s  c u r r e n t l y  a t  the 

References 
(1) 0. R. Rector e t  a l ,  Cas tor - lC  Spent {ve l  S t o r i g e  :a;: Decay Heat, Heat 

l_.... Transfer, and S h i e l d i n g x a l y s s a  PNL-5 7-m e r  9 

(2) a, R. Rector e t  a l .  COBRA-SFS Thermal - Hydrau l j c  Anal sif.-oP the  CASTOR-1C 
-..... and REA-2023 BUR Storage Casks Containin.q_Consol i d a t e d  :pent . C P N L - 5 8 0 2 ,  
December 1986 
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- Protection Piate 

Modeiator Rads - 
asket - 

Secondary Lid 

Primary Lid 

Cask Body 

551 .Q cm 
18.1 ft) 

- 

Cooling 
Fins I 

ELEVATION VIEW OF THE CASTOR-1C CASK 



--I --- 178.3 cm (5 .85  ft) +-.....- 

CROSS SECTION OF THE CASTOR-1G CASK 

66.6 crn 
(2.1 9 f t )  

1 
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PHOTOGRAPH OF CASTOR-1C CASK 
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CASTOR V-21 

w 
Manufacturer/Vendor 

Capacity (assys) 

( a )  I n t a c t  SF 
(b) Consolidated Fuel Rods 

Weight ( tons)  

( a )  Loaded 
(b) Empty 
Thermal 

( a )  Design Heat Rejection (kW) 

(b) Peak Clad Temperature (OC) 

Shape 
Dimensions 

(a)  Overall Length ( i n )  
(b)  Overall Diameter ( i n )  
( c )  Cavity Length ( i n )  
(d) Cavity Diameter ( in)  
( e )  Wall Thickness, w/o f i n s  ( i n )  
( f )  Cooling Fin Length ( i n )  
(9) Lid Thickness ( i n )  
(h)  Bottom Thickness ( i n )  
(1) Basket Length ( i n )  
( j )  Basket Diameter ( i n )  
(k)  Thickness of Basket Spacers 

Neutron Shield 

( a )  No. Rods 
( b )  Rod Diameter ( i n )  
(c)  Side Thickness ( i n )  
(d)  Lid Thickness ( i n )  
( e )  Bottom Thickness ( i n )  

Materials of Construction 

(a)  Cask Body 
(b) Basket 
(c)  Neutron Shield 

Storage 

GNS I 

21  PUR 
42 PWR 

117 
102 

28 ( i n t a c t )  
N / A  (consolidated) 
365 ( intact-horizontal)  
352 ( in tac t -ver t ica l )  

Cylindrical 

192.4 
93.9 

163.5 
60.1 
15.0 

N / A  
15.0 
18.1 

161.8 
60.0 

NIA 

N / A  

None 
None 

2.4 - . 

Nodular Cast Iron (Ni-Plated Inside) 
SSIBorated SS 
Polyethylene 

(10) No. Cooling Fins 73 
(11 ) Cavity Atmosphere 

(12) Cavity Pressure (ps ia )  N / A  
(13) Outsfde Surface Dose (mR/hr) 200 max. 

(14) Maximum Leak Rate ( l / s l  \ / A  
(15) Licensing Sta tus  NRC approved TSAR for  s torage i n  Fall 1985. 

(16) Comnents A CASTOR VI21 was successfully tes ted a t  INEL. Five (5)  casks ordered by 
GNSI 

tiel i urn 

Power Surry Stat ion (Independent Spent Fuel Storage I n s t a l l a t i o n ) .  
i s  pursuing t ransportat ion l icensing e f f o r t .  

References 

(1)  Elec t r ic  Power Research I n s t i t u t e ,  The Castor-VI21 PWR Spent-Fuel Storage 
Cask: Testing and Analyses, EPRI NP-4887, November 1986 

(2)  Robert T.  Anderson and Victor J .  Barnhart. Castor V Spent Fuel Cask 1985-1986 
Status  U date ,  INMM Spent Fuel Storage Seminar 111, Washington, D.C.,  January * 

N / A  means not avai lable .  
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Secondary Lid 

uel 

Fir 
K 

Moderator Rods Trunn/on Nodular Cast \ Iron 

CASTOR V/21 PWR SPENT FUEL STORAGE CASK 
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CASTOR V/21 CASK CROSS SECTION 
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TN-24P - 
( 1 )  
( 2 )  Manufacturer/Vendor 
( 3 )  Capac i ty  (assys) 

( a )  I n t a c t  SF 
( b )  Consol idated Fuel Rods 

( a )  Loaded 
( b )  Empty 

( a )  Design Heat R e j e c t i o n  (kw) 

( b )  Peak Clad Temperature (OC) 

( 4 )  Weight ( t ons )  

( 5 )  Thermal 

(6 )  Shqpe 
( 7 )  Dlmensions 

( a )  Overa l l  Length ( i n )  
( b )  Overa l l  Diameter ( i n )  
( c )  C a v i t y  Length ( i n )  
(d )  C a v i t y  Diameter ( i n )  
( e )  Wall Thickness ( i n )  
( f )  Cool ing  F i n  Length ( i n )  
(9 )  L i d  Thickness ( i n )  
( h )  Bottom Thickness ( i n )  
(i) Basket Length ( i n )  
(j) Basket Diameter ( i n )  
( k )  Thickness of  Basket Spacers 

(a )  No. Rods 
(b )  Rod Diameter ( i n )  
( c )  S ide  Thickness ( i n )  
(d )  L i d  Thfckness ( i n )  
(e )  Bottom Thickness ( i n )  

(8 )  Neutron S h i e l d  

(9 )  M a t e r i a l s  o f  Cons t ruc t i on  

Storage/Transport  
Transnuclear Inc .  

24 
48 

100 
82.3 

20.6 ( i n t a c t - v e r t i c a l  ) 
20.5 ( i n t a c t - h o r i z o n t a l )  

221 ( i n t a c t - v e r t i c a l )  
215 ( i n t a c t -  h o r i  zon ta l  ) 
C y l i n d r i c a l  

199.3 
89.8 

163.4 
57.3 
16.25 

15.4 (24.9 w /p ro tec t i ve  cover )  
11.0 

162.2 
N/A 

0.4 

- 

N/A 
N/A 

None 

4.2 
4.2 

- 

(a)  Cask Body Forged S tee l  
( b )  Basket A1 /B 
( c )  Neutron S h i e l d  Resin ( s i d e s  & bottom); g ranu la r  

po lypropy lene (1 i d )  
44 (IO) No. Coo l i ng  F i n s  

(11)  C a v i t y  Atmosphere 

(12)  C a v i t y  Pressure (ps ia )  N/A 
100 

(14)  Maximum Leak Rate ( l / s l  N/A 
(15 )  L i cens ing  S ta tus  TSAR submi t ted  t o  NRC. 
(16)  Comnents The cask i s  i n  ex i s tence  a t  INEL and has been success fu l l y  t e s t e d  the re  

References 

He 

(13)  Outs ide  Surface Dose (mR/hr) 

u s i n g r r y  spent f u e l .  

(1 )  E l e c t r l c  Power Research I n s t i t u t e ,  The TN-24P PWR Spent-Fuel Storage Cask: 
Tes t i ng  and Ana lys is ,  E P R I  NP-5128, A p r i l  1987 

N/A means n o t  ava i l ab le .  
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TN-24 

(1 )  IyJE Storage 
(2) Manufacturer/Vendor Transnuclear Inc .  

(3 )  Capac i ty  (assys) 
(a )  I n t a c t  SF 24 PWR, 52 BWR 
(b) Conso l ida ted  Fuel Rods 48 PWR, 104 BWR 

( 4 )  Weight ( t ons )  
(a )  Loaded 100 
(b) Empty 77 

( b )  Peak Clad Temperature ( C )  37 5 

( 5 )  Thermal 
(a )  Design Heat Re jec t i on  (SW) 24 

( 6 )  Shape C y l i n d r i c a l  

(7) Dimensions 
(a )  Overa l l  Length ( i n )  186.8 (198.5 w / p r o t e c t i v e  cover )  
( b )  Overa l l  Diameter ( i n )  92.4 a t  t runn ions ;  88.5 a t  ou te r  s h e l l  
( c )  C a v i t y  Length ( i n )  163.2 
(d )  C a v i t y  Diameter ( i n )  51.2 

( f )  Coo l ing  F i n  Length ( i n )  
(9 )  L i d  Thickness ( i n )  10.5 
( h )  Bottom Thickness ( i n )  10.25 
( i )  Basket Length ( i n )  162 

( k )  Thickness o f  Basket Spacers ( i n )  0.4 

(a )  No. Rods None 
(b) Rod Diameter ( i n )  None 

(e )  Bottom Thickness ( I n )  2.75 ( h o r i z o n t a l  s to rage)  

( a )  Cask Body SA350, Gr. LF I  
(b)  Basket Boron SS w/copper p l a t e  
( c )  Neutron S h i e l d  Po lyes te r  Res in  

(e )  Wall Thickness ( i n )  9.5 

( j )  Basket Diameter ( i n )  57 

(8)  Neutron S h i e l d  

I C )  S ide  Thickness ( i n )  5.38 
d) L i d  Thickness ( i n )  2.75 

(9) M a t e r i a l s  o f  Const ruc t ion  

(10)  No. Coo l i ng  F ins  None 
(11) Cavi t y  Atmosphere 
(12)  C a v i t y  Pressure ( p s i a )  
(13) Outs ide  Surface Dose (mR/hr) 

( 1 5 )  L i c e n s i n g  S ta tus  Top ica l  Report under review. 
References 

N i t rogen  or He 
33.9 ( i n i t i a l )  
60 

(14)  Maximum Leak Rate (atm-cc/sec) 6.5 

( 1 )  Comnunication C. Pennington (Transnuclear)  t o  E. Johnson (JAI). September 1, 
1987 
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( a )  Loaded 
($1 Empty 

( 5 )  Thermal 

( a )  Deslgn Heat ReJection ( $ W )  
(h$ Peal Clad Temperature ( C) 

(61 Shaps 
( 9 )  Dimensions 

( a )  Overall Leng th  ( i n )  
(b) Overall Diameter (In) 
( c )  Cavity Length (3n) 
(d )  Cavity Diacneter ( i n )  
! e )  Mall Thickness ( i n )  
(6 )  L f d  Thickness ( i n )  
(9) B o t t o m  Thickness ( i n )  
( h j  %dsket Length ( i n )  
( i )  hsket  Diameter ( i n )  
( k ]  Thickness o f  Basket Spacers 

Storage/Transport 

Transnuclear Xnc. 

40 PUR (R.E. Ginna); 85 BWR (Big Rock Point)  

R . E .  Giina Fuel B i g  Rock Paint Fuel 
-11111 

102.5 97.5 
77.1 77.7 

5 ( i n t a c t )  
375 ( i n t a c t )  

Cylindrical 

--_I__ R. E.  Ginna Fuel Big Rock Point Fuel 
180 190.5 
90.25 33.25 

16:8.25 171 
71 .?5 64 
5.25 9.62 
8 * 5  9.75 
8.25 9.75 

N / H  W A  
Nllr N f  A 
Nfli H/A 

(8) jwwrpn S h i e l d  Non2 

( 9 j a r l a x p - s t r u c  t f on 
( a )  C a s k  Body Forged Steel 

Boron SS ( b j  Basket 
( c )  RPlLtrora S h i e l d  - 

(SO) k L - @ $ j n g  F i n s  Nonpb 
( 11 1 Ca\iS$&gjpherc I n e r t  
(12 )  &f& PresSMPt? ( p S i a )  
(13) O u t s i d e r f a c e  Dose (mR/hr) 
(14)  Maxlmum Leak Rate {l/sJ 

(15 )  L.J.C?g Statids Currently under NRC review,  
(lei) Cements 

200 max. 
200 max. 

%/A 

Two of these casks current ly  exllst,  one f o r  R.E. Gtnna f u e l ,  and one for 
Ej3'iii3 Point f u e l ,   hey are  awaiting approval from NRC pr ior  t o  use f o r  
transport ing  spent Fuel from West Valley, N Y  t o  INEL a t  Idaho Falls,  IO. 
This I S  17 FOdfXIed v ~ ~ S { C J ~  o f  the TN-24 cask 

I References 

( 1 )  F. d .  Willlamr, J r ,  and K. Goldmann, Trins or t fStora  e o f  NFS Fuel In  TN-BRP 
and TM-REG Casks Proceedlngs o f  t h e X i r d P  Internataonal Spent Fuel Storage 
E % x o g y  ~ ~ p o 5 ~ u m l ~ o r ~ s h o p ,  S e a t t l e ,  WA, April 1986 

(2) 8. R, Teer e t  a l ,  Transportable Storage Casks for  NFS Spent Fuel, INMM Spent 
Fuel Storage Semfnar IV, Washington. D.C. January 1987 

# P A  means no? available. 
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LYE 
Manufacturer/Vendor 
Capac i ty  (assys) 
( a )  I n t a c t  SF 
( b )  Conso l ida ted  Fuel  Rods 
Weight ( t ons )  
(a )  Loaded 
(b )  Empty 
Thermal 
( a )  Design Heat R e j e c t i o n  (gw) 
( b )  Peak C lad  Temperature ( C )  

Dimensions 
(a )  Overa l l  Length  ( i n )  
( b )  Overa l l  Diameter ( i n )  
( c )  C a v i t y  Length  ( i n )  
(d )  C a v i t y  Diameter ( i n )  
( e )  Wall Thickness ( i n )  
( f )  Coo l ing  F i n  Length  ( i n )  
(9 )  L i d  Thickness ( i n )  
(h )  Bottom Thickness ( i n )  
( i )  Basket Length ( i n )  
(j) Basket Diameter ( i n )  
( k )  Thickness o f  Basket Spacers 
Neutron S h i e l d  
( a )  No. Rods 
(b )  Rod Diameter ( i n )  
( c )  Side Thickness ( i n )  
(d )  L i d  Thickness ( i n )  
(e )  Bottom Thickness ( i n )  
M a t e r i a l s  o f  Cons t ruc t i on  
( a )  Cask Body 
( b )  Basket 

Shape 

( c )  Neutron S h i e l d  

Storage 
Westinghouse 

24 PWR, 49 BUR 
W A ;  p r o t o t y p e  o n l y )  

119.8 
102.8 

13.5 ( i n t a c t )  
336 ( i n t a c t )  
C y l i n d r i c a l  

194.8 
107.9 
164.1 
68 
10.0 

13.5 
11.0 

( i n )  0.4 

N/A 
N/A 

None 
None 
3.0 
2.5 
2.5 

Low A l loy /Forged S tee l  
SS Grid/SS Storage C e l l /  
Bora1 P l a t e s  

B I S C O  NS-3 

(IO) No. Coo l ing  F i n s  24 
(11) Cav i t y  Atmosphere He 

(13) Outside Sur face  Dose (mR/hr) 

(15)  L i cens ing  S ta tus  TSAR submi t ted  t o  NRC. 
(16) Comnents One cask i s  i n  ex i s tence  a t  INEL and has been success fu l l y  t e s t e d  the re  

m u r r y  spent f u e l .  The major d i f f e rences  between t h i s  p ro to type  and t h e  
l i censed  v e r s i o n  a re  t h e  e x t e r i o r  c o o l i n g  f i n s  ( conso l i da ted  f u e l )  and aluminum 
basket. 

(12)  Cav i t y  Pressure ( p s i a )  35 

(14) Maximum Leak Rate ( l / s )  
100 max. 

10-10 
License approved September 1987. 

References 

(1) 

( 2 )  

E l e c t r i c  Power Research I n s t i t u t e .  The MC-10 PUR Spent Fuel  Storage Cask: 
Tes t i ng  and Analyses, E P R I  NP-5268, July 1987 
L e t t e r  P. I .  Fuhrman (E) t o  E. R. Johnson (JAI). February 4, 1988. 

N/A means no t  ava i l ab le .  
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(1) 
(2 )  Manufacturer/Vendor 
(3 )  Capactty (assys) 

I 

(a)  I n t a c t  SF 
(b) Consol idated Fuel  Rods 
Wetght ( tons)  
(a )  Loaded 
(b) Empty - Thermal 
(a )  Design Heat R e j e c t i o n  (kW) 

(b) Peak Clad Temperature ( O c )  

Shape 
Dimens tons 

( a )  Overa l l  Length  ( t n )  
(b)  Overa l l  Dtameter ( tn)  
(c )  C a v i t y  Length  ( i n )  
(d) Cav t t y  Oiameter ( tn)  
(e) Wall Thickness ( i n )  
( f )  Coo l ing  F t n  Length  ( i n )  
(9) L i d  Thtckness ( tn)  
(h) Bottom Thtckness ( t n )  
(1) Basket Length  ( tn)  
( j )  Basket Otameter ( in)  
(k )  Thtckness of  Basket Spacers 
Neutron Sh te ld  
(a )  No. dods  
(b) Rod Dtameter ( i n )  
( c )  Stde Thtckness ( t n )  
(d) L t d  Thickness ( i n )  
(e)  Bottom Thtckness ( t n )  
Mater ia ls  of  c o n s t r u c t i o n  
(a )  Cask Body 
(b) Basket 
( c )  Neutron S h t e l d  
lo. Cooltng F tns  
:avt ty Atmosphere 
: a v t t y  Pressure ( p s i a )  
lu ts lde  Surface Dose (mR/hr) 
laxtmum Leak Rate ( l / s )  

Storage 
M i t s u b t s h i  Heavy I n d u s t r t e s  

24 PUR; 52 BUR 
48 PUR; 104 BWR 

98 (w / tn tac t  BUR assembltes) 
84 

44.6 ( I n t a c t  BUR) 
41.6 (consol t da ted  BUR) 

304 ( t n t a c t  BUR) 
324 (consol t da ted  BUR) 
Cy1 t n d r i c a l  

BUR m. 6 
87.6 

177.2 
61 
13.25 

8 
7.25 

N/A 
61 

#! 
93 

166.7 
66 
13.5 

8 
7.25 

N/A 
66 

- 

None 
None 

6 (6.25 w/cover) 
None 
None 

Lead/SS 
SS w/Boral I n s e r t s  

G lyco l  /Water 
None 

He 

N/A 
20 max. 

N/A 
(15)  L tcens tng  S ta tus  TSAR submi t ted  t o  NRC by REA. NRC ques t ions  no t  answered as ye t .  
(16)  Comnents One cask was procured by DOE and used I n  a t e s t i n g  program a t  GE Mor r t s  m. Cask i s  now a t  INEL and may be used f o r  l a g  s to rage i n  connect ton  w t t h  

PCDP. 
References 

( 1 )  D. R. Rector e t  a1 , COBRA-SFS Thermal-Hydraul t c  Analyses o f  t he  CASTOR-IC and 
REA-2023 BUR Storage Casks Con ta in ing  Conso l ida ted  Spent Fuel  , PNL-5802, 
December 1986 

(2 )  Rtdthalgh, Eggers and Assoc ia tes ,  Inc., Top ica l  Report  f o r  t h e  2023 Dry 

( 3 )  W. J. Woaley Co., S p e c i f i c a t i o n s  f o r  t he  REA-2023, 1983 
Storage Cask f o r  BUR Spent Fuel ,  A p r i l  1983 

N/A means no t  ava l l ab le .  
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NAC S/T 

(1 )  
( 2 )  Manufacturer/Vendor 
( 3 )  Capaci ty (assys) 

(a )  I n t a c t  SF 
(b )  Conso l ida ted  Fuel  Rods 

(a )  Loaded 
(b )  Empty 

( 4 )  t l e igh t  ( t ons )  

(5 )  Thermal 
(a )  Design Heat R e j e c t i o n  ($W) 
( b )  Peak Clad Temperature ( C )  

(6 )  Shape 
( 7 )  Dimensions 

(a )  Overa l l  Length ( i n )  
(b )  Overa l l  Diameter ( i n )  
( c )  C a v i t y  Length ( i n )  
(d )  Cav i t y  Diameter ( i n )  
(e )  Wall Thickness ( i n )  
( f )  L i d  Thickness ( i n )  
(9 )  Bottom Thickness ( i n )  
(h )  Basket Length ( i n )  
( i )  Basket Diameter ( i n )  

(a )  No. Rods 
(b )  Rod Diameter ( i n )  
( c )  S ide  Thickness ( i n )  
(d )  L i d  Thickness ( i n )  
(e )  Bottom Thickness ( i n )  

( a )  Cask Body 
( b )  Basket 
( c )  Neutron S h i e l d  

(10) No. Cool ing  F i n s  
(11)  C a v i t y  Atmosphere 
(12)  C a v i t y  Pressure ( p s i a )  
(13) Outs ide  Surface Dose (mR/hr) 

(8) Neutron S h i e l d  

( 9 )  M a t e r i a l s  o f  Cons t ruc t i on  

StorageITranspor t  
Nuc lear  Assurance Corpora t ion  

26 PWR (31  PWR w/burnup c r e d i t )  
56 PUR; 122 BWR 

100 ( i n t a c t ) ;  124 ( conso l i da ted )  
81 

26 (16 for  burnup c r e d i t  ve rs ion )  
360 max. 
Cy1 i n d r i c a l  

181.3 
94 

164 
64.7 
15 
8.5 
8.8 

64.5 
155 

None 
None 

7 
None 
None 

Lead/SS 
A1 umi num 
BISCO NS4FR 
None 
He 

30 
100 max. 

(14)  L i cens ing  S ta tus  TSAR docketed 12/84. L icense approval  i s  expected i n  e a r l y  

(15)  Comnents One cask has been f a b r i c a t e d  by NAC for use a t  t he  Sur ry  r e a c t o r  s i t e ,  
References 

( 1 )  L e t t e r  W. J. Lee (NAC) t o  W. E tz  (JAI ) ,  J u l y  29, 1987 
( 2 )  Personal comnunicat ion w i t h  NAC, August 31, 1987 
(3 )  J. V. Houston, Jr., The NAC S I T  S ta tus :  

Seminar 111, Washington, D.C., January 1986 
( 4 )  L e t t e r  W. J. Lee (NAC) t o  E. R. Johnson (JA I ) ,  February 8, 1988. 

1988. 

An Update, INMM Spent Fuel Storage 
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C-E DRY CAP _l__..__ 

(1) w 
(2) MJnufacturer/Vendor 
( 3 )  (assysl 

(a) Intact SF 
(b )  Consolidated Fuel Rods 

(a) Loaded 
(4) klcight (tons) 

( b )  Empty 
(5) Therm], 

(a) Design Heat Rejection (kW) 
( b )  Peak Clad Temperature (OC) 

(6) S& 

( 7 )  Dimens:>c 
(a) Overall Length (in) 
( b )  Overall Diameter (In) 
(c) Cavity Length (in) 
(d) Cavity Diameter (in) 
(e) Wall Thickness (in) 
( f )  Lld Thickness (in) 
( 9 )  Bottom Thickness (in) 
(h) Basket Length (lo) 
( i )  Basket D i a m e t e r  (in) 
(j) 

(a) No. Rods 
( b )  Rod Diametrr (in) 
(c) Side Thickness (in) 
(d) Lid Thickness (in) 
(e) Bottom Thickness (in) 

(a) Cask Body 

Thickness o f  Gasket Spacers (in) 
(8) Neutron S h i e l i  

(9) kthtr-i-als o f  Construction 

Basket 
Neutron Shield 

(10) L L o o l i n g  Fins 
(11) -..Atmosphere 

(12) Cav!_ty.?ressure (psia) 
(13) @!de Surface Dose (mR/hr) 
( 1 4 )  &xjzgm Leak Rat.? ( l / s )  
(15) Licensing Statu? TSAR submitted to WRC. 
(16) @ r r m  None available at present. 

Engi neerl ng. 

Storage/Transpart 
Combustion ERgfneering/Sum~tom~ 

24 PWR; 60 BUR 
48 PWR; 100 BWR 

111 (PWR-intact); 113 (BWR-Intact) 
125 (consolidated) 
93.3 

24 (est.) 
355 max. 
Cy1 i ndr i cal 

196.9 
90 
178 .7 

64.6 
12.7 
9.5 
8.7 

N/A 
N/A 
M/A 

None 
None 

None 
None 

3.2 

Steel 
5s 
B I sco 
None 
ne 
N/A 
50 max. (PWR); 80 ma%. (BWR) 

N/A 
NRC license expected In 1988. 
but can be ordered f rom Combustion 

References ____....- 
(1) C. K. Anderson and W .  J. Burns. The C-E Dr -Cap Spent Fuel Storaqe/Transport 

Cask, TIS-8195. Presented at PATRM-86, Da$os Switzerland. June 1!%6--̂--"' 

N/A means not available. 
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NUPAC CP-9D 

( 1 )  I,YE Concrete Storage Cask 
( 2 )  &gfacturer/Vendor Nucl ear Packaging I nc. 

(3 )  &ac.l.tr (assys) 
(a )  I n t a c t  SF 9 PUR 
(b) Consol ldated Fuel  Rods 18 PUR 

(a)  Loaded 88 
(4 )  weight ( tons)  

(b) Empty 80 

( b )  Peak Clad Temperature ( C )  290 

(5 )  Thermal 
(a )  Design Heat Re jec t fon  ( b W )  5.4 

(6) shape C y l i n d r i c a l  

(a )  Overa l l  Length ( i n )  214.5 

( c )  Cav i t y  Length ( i n )  173 
(d) Cav i t y  Diameter ( i n )  35 (33 square) 

[ f )  L i d  Thickness ( i n )  15.8 
(9) Bottom Thickness ( i n )  27 
(h )  Basket Length ( i n )  173 

(7) OimE!!>i!?!!? 

( b )  Overa l l  Diameter ( i n )  102 

(e )  Wall Thickness ( i n )  34.5 

(1 )  Basket Diameter ( i n )  33 

(8) H a t e r i a l  s - o f  C o n s t r u c m  
(a )  Cask Body Re in fo rced Concrete 
(b )  Basket S tee l  
( c )  Neutron S h i e l d  Concrete/RX-277 

(9 )  K . J o o l i n g  F ins  None 
( l o )  Cav.i.ty Atmosphere I n e r t  
(11)  Cav i t y  Pressure (ps ia )  1 atm, 

20 max. (12)  Outslde Surface Dos!. (mR/hr) 
(13)  naxtmum Leak Rate ( 1 / s l  IO-' 
(14) L icens ing-Sta tus  Top ica l  Report submitted. 

(15) Th is  cask m i s t  be d r y  loaded and, t he re fo re ,  needs a t r a n s f e r  cask and 
s h i e l d  c o l l a r  for I t s  use. I t  conta lns  s h i e l d  p lugs  I n  t h e  t o p  of  each o f  t h e  
basket c a v i t i e s .  T h i s  cask may a lso  be unloaded underwater (CP-9W) and thus  needs 
no t r a n s f e r  cask, s h i e l d  c o l l a r ,  or s h l e l d  plugs. 
A t  present t h i s  i s  a design concept on ly ;  no casks have been manufactured as y e t .  
However, NUQAC i s  commercial ly b idd ing  on the use o f  these casks t o  meet u t i l i t y  
storage requlrements. 
A s i m i l a r  cask w l t h  a capac i t y  f o r  s t o r i n g  25 BMR asseniblBes i s  be ing  QeSigned. 

References l_l._.- 

(1) P h i l i p  A. Cra ig ,  At-Reactor Spent Fuel  Storage I n  Concrete Casks, INMM Spent 
Fuel Storage Technology Seminar I V ,  Washington, D.C., January 1987 

(2 )  

(3 )  Personal comun ica t i on ,  P h i l i p  A. Cradg, NUPAC, January 25, 1988. 

Topfcal  Sa fe ty  Ana lys ts  Report  f o r  t he  NUPAC CP-9 Concrete Storage Cask, TP- 
08, Rev. 1, November 1987 
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MUHOMS - 1708 

(1) & Concrete Storage Module 
(2) Manufacturer/Vendor NUTECH 
( 3 )  Dry Shielded Can is te r  (DSC) 

( a )  Capaci ty (assembl ies) 
(b )  Weight. Loaded ( t o n s )  
( c )  Operat ing Temperature (OC)  
(d )  Shape 
( e )  Dimensions 

Overa l l  Length ( i n )  
Cross Sec t ion  ( i n )  
C a v i t y  Diameter ( i n )  
Wall Thickness ( i n )  
Sh ie ld  Plug Thickness ( i n )  

( f )  Ma te r ia l s  o f  Const ruc t ion  
Can is te r  Body 
Basket 
S h i e l d  Plugs 

( 9 )  Cav i t y  Atmosphere 
(h )  Cav i t y  Pressure ( p s i a )  
( i )  Maximum Leak Rate (atm-cm3/sec) 
Hor izon ta l  Storage Module (HSM) 
(a )  Capaci ty (DSCS) 
(b )  Thermal 

Design Heat Re jec t iono(  kW) 
Ambient Temperature ( 6 )  
Concrete Temperature ( C )  

Length ( f t )  
He igh t  ( f t )  
Width ( f t )  

( c )  HSH Dimenslons 

(d )  M a t e r i a l s  o f  Const ruc t ion  

(e )  Outside Surface Dose (mR/hr) 

7 PWR ( i n t a c t )  
11 

234 max. 
Cy1 i n d r i c a l  

1?9 
3 7 
36 0.5 

N j A  

SS 
SS w/Al-8 sheet 
%/Lead 
He 14.8 ( 4 0  rnax.) 

10- 

1 (8 modules/uni t )  

7 
51.7 max. 
93 max. 

19.42 
12.00 
5.58 

Reinforced Concrete and 
Sf: r u  c t u  r a l  S t e e 1 
20 max. 

L i cens ing  Status Top ica l  r e p o r t  was approJed by  NRC du r ing  t h e  f i r s t  qua r te r  o f  
1986. CP&L s i t e  l i c e n s e  was approved dur ing  the  t h i r d  qua r te r  o f  1986, w i t h  a s i t e  
l i c e n s e  amendment be ing  approved du r ing  t h e  second quar te r  o f  1987. 
Comments One f a c i l i t y  i s  c u r r e n t l y  under cons t ruc t i on  a t  t h e  H.B. Robinson p l a n t  
o f i n a  Power and L i g h t  Co., the  NUHDMS-0708 system was t a i l o r e d  f o r  use a t  
t h i s  f a c i l i t y .  Another i s  scheduled t o  bt? b u i l t  by Duke Power Co.; no d e t a i l e d  
in fo rmat ion  i s  y e t  a v a i l a b l e  on t h i s  i n s t a l l a t i o n .  According t o  NUTECH, NUHOMS 
systems can be b u i l t  f o r  a v a r i e t y  o f  c a n i s t e r  s i zes  as fo l l ows :  

Capaci ty o f  

1 

Dimensions o f  DSC ( f t l  Dimensions o f  HSM ( f t )  DSC (Assys) 

7 14 0.94 4.55 

Width 
3.58 

12.00 5.58 19 

IO 20 1.14 4.56 12.67 6.25 
19 

12 24 1.22 4.52 12.92 6.50 
19 

21 42 1.51 4.20 13.87 7.46 
19 

24 48 1.69 4.57 14.46 8.04 
19 

- * * w PUR BWR D i  ame t e  r 
2 0.33 

- 

A mod i f i ed  IF-300 cask i s  used t o  t r a n s f e r  IISCs from the  reac to r  pool t o  the HSM. 
References 

(1) E l e c t r i c  Power Research I n s t i t u t e ,  @OMS Spent-Fuel Storage Demonstration: 
Program Overview, E P R I  NP-5174, A p r i l  I987 

( 2 )  John V. Massey, e t  a l ,  Design o f  a Hor i zon ta l  Concrete Module and a Dry 
Shielded Can is te r  f o r  Use i n  an I r r a d i e t e d  Fuel Storage System, NUTECH Inc. ,  
undated 

(3) John V. Massey, S ta tus  o f  NUHOMS T e c h n o l x ,  DOE Spent Fuel Storage Technical  
Exchange Meeting. May 1987 

N/A means n o t  ava i l ab le .  
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TN-8 - 

Manu facturer/Vendor 
Capacity 
( a )  Intact SF Assys 
( b )  Cans Consolidated Fuel Rods 
Weight (tons 1 
(a) Loaded 
(bl Empty 
Design Heat Rejection (kW) 
Shape 
Dimensions 
(a) Overall Length ( i n )  
(b) Overall Diameter (in) 
( c )  Cavity Length (in) 
(d) Cavity Diameter ( i n )  
(e) Lead Shield Thickness (in) 
( f )  Neutron Sh-feld Thickness (in) 
(g) Shell(s) Thickness (in) 
Materials o f  Construction 
(a) Cask Body 
( b )  Neutron Shield 

Sides 
End 

(c) Basket 
Cooling F i n s  

Overweight Truck Shi pp-ing Cask 
Transnuclear Inc. 

3 PWR 
3 PWR 

39.3 
36.9 
35.5 

Nearly Cy1 indrical 

192 

168 
67.5 

Irregular 
7.3 
6.0 
1.5 

Steel /Lead 

Borated Solid Resin 
None 
S5/BqC-Cu Plates 
Radial - Longitudinal (Cu-Ni Plated) 

( 1 0 )  Derating Temperature ( O C )  115 
(11) Operating Pressure (psia) 
(12) Outside Surface Dose (mR/hr) 

(13) Cavity Atmosphere Air 
(14) Licensing Status 
(15) Comments Two casks are available present'ly in U.S. (TN-8L); and two more are in 

use i n  Europe but licensed by NRC for use ii U.S. All are available for lease from 
TNI ~ 

14.7 (125 max.) 
2 ( @  zm.)  

Licensed by NRC. 

References 
(1) U, S. Department o f  Energy, Technolo for Commercial Radioactive Waste 

( 2 )  
Management, Yo1 . 4, D O E / E T - O 0 2 8 ~ i 9 ~ ~  
Transnuclear Inc., Commercial Brochure, ZM084 
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( 1 )  Iypg Overweight Truck Sh ipp ing  Cask 
( 2 )  Manufacturer/Vendor Transnuclear Inc .  
( 3 )  Capaci ty 

(a )  I n t a c t  SF Assys 7 BWR 
(b)  Cans Consol idated Fuel Rods 7 BWR 

( 4 )  Weight ( t ons )  

(a )  Loaded 39.1 
( b )  Empty 36.8 

( 5 )  Design Heat Re jec t i on  (kW) 24.5 
( 6 )  Shape Near ly  C y l i n d r i c a l  
( 7 )  Dimensions 

( a )  Overa l l  Length ( i n )  200 
(b )  Overa l l  Diameter ( i n )  66 
( c )  C a v i t y  Length ( i n )  178 
(d )  C a v i t y  Diameter ( i n )  I r r e g u l a r  
(e )  Lead S h i e l d  Thickness ( i n )  6.9 
( f )  Neutron S h i e l d  Thickness ( i n )  6.0 
(9) S h e l l ( s )  Thickness ( in)  1 .5 

(8)  M a t e r i a l s  o f  Const ruc t ion  
(a )  Cask Body Steel  /Lead 
(b )  Neutron Sh ie ld  

Sides Borated S o l i d  Resin 
End None 

( c )  Basket ss 
(9 )  Coo l ing  F i n s  Radial  - L o n g i t u d i n a l  (Cu-Ni P l a t e d )  

(11)  Operat inq Pressure ( p s i a )  
(12)  Outside Surface Dose (mR/hr) 
(13)  Cav i t y  Atmosphere A i  r 
(14)  L i cens ing  S ta tus  Licensed by NRC. 
(15) Comnents Two casks are  a v a i l a b l e  p r e s e n t l y  i n  U.S.; one i s  owned by Comnonwealth 

References 

(10)  Operat ing Temperature (OC)  115 
14.7 (125 max.) 

2 (@ 2m.) 

Edlson and the  o the r  by T N I .  Bo th  a re  ava i l ab le  for lease. 

(1 )  U. S. Department o f  Energy, Technology f o r  Comnercial Rad ioac t tve  Waste 
Management, Vol. 4, DOE/ET-0028. May 1979 

( 2 )  Transnuclear Inc . ,  Comnercial Brochure, 2M084 
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TN-8 STAIfvLESS STEEL 
PWR FUEL COhIPARTh!ENTS 

I 
I 64 C-CU POISON PLATES 

1 

STAINLESS STEEL 

OPPER PLATES 

1 BWR FUEL COMPARTMENTS 
TN-9 

CEMENT LAYER 
TEE1 OUTER SHELL 
ESlN NEUTRON SHlEL 

5.91” 

.D 

CROSS-SECTIONS OF TN-8 AND TN-9 OVERWEIGHT TRUCK SHIPPING CASKS 
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NFS-4 (NAC-11 

IYE 
Manu fac turer /Vendor  Nuclear Assurance Corpora t ion  
Capac i ty  
( a )  I n t a c t  SF (Assys) 1 PWR; 2 BUR 
(b)  Cans Conso l ida ted  Fuel Rods 1 PUR; 2 BWR 

Legal Weight Truck  Sh ipp ing  Cask 

Weight ( t ons )  
(a )  Loaded 

Design Heat R e j e c t i o n  (kW) 

Dimensions 
( a )  Overa l l  Length ( i n )  
( b )  O v e r a l l  Diameter ( i n )  
( c )  C a v i t y  Length ( i n )  
(d )  C a v i t y  Width ( i n )  
(e )  I n n e r  S h e l l  Wall Thickness ( i n )  
( f )  Lead S h i e l d  Wall Thickness ( i n )  
(9 )  Outer She l l  Wall Thickness ( i n )  
(h )  Neutron S h i e l d  Tank Thickness ( i n )  
M a t e r i a l s  o f  Cons t ruc t i on  
( a )  Cask Body 
(b )  Neut ron  S h i e l d  

S i  des 
Ends 

(c )  Basket  

( b )  Empty 

Shape 

23 
22 

11.5 
C y l i n d r i c a l  

214 
38 

178 
13.5  
0.31 
6.62 
1 . 2 5  
4.5 

SS/Lead 

Borated Wate r /An t i f reeze  
None 
ss 

Cool i ng F i n s  
Opera t ing  Temperature (OF) 345 max. 
Opera t ing  Pressure ( p s i g )  
Outs ide  Sur face  Dose (mR/hr) 200 max. 
C a v i t y  Atmosphere A i  r 
L i cens ing  S ta tus  O r i g i n a l l y  l i c e n s e d  by AEC and NRC. NRC would no t  r e c e r t i f y  t he  
cask due t o  the  f a c t  t h a t  t he  i n s i d e  c a v i t y  was cons t ruc ted  o f  5/16- inch SS p l a t e  
which was r o l l e d  and welded. There was some d i s t o r t i o n  i n  t h e  i nne r  c a v i t y  as a 
r e s u l t  o f  t h i s .  A f t e r  t he  cask had been used some t ime  NRC r e q u i r e d  documentation 
t o  show t h a t  t he  d i s t o r t i o n  wasn ' t  due t o  sh ipp ing  opera t ions ;  however, these types  
o f  records  were n o t  a v a i l a b l e .  Hence t h e  cask has had l i m i t e d  use i n  t r a n s p o r t i n g  
non-LWR f u e l  and can o n l y  be used f o r  o n - s i t e  t r a n s f e r s  o f  LWR fue l .  
C o n e n t s  NAC ob ta ined  l i c e n s e  for NFS-4 cask design - -  t o  have NAC-1 manufactured; 
NAC l a t e r  took  possession o f  NFS-4 casks and has r i g h t s  t o  l ease  them. 
A t o t a l  o f  seven casks are  i n  ex is tence,  one o f  which i s  owned by Duke Power t o .  and 
the  o the rs  a r e  a v a i l a b l e  f o r  lease from NAC. Casks have in te rchangeab le  baskets 
f o r  PWR and BUR f u e l .  

None - Smooth Sur face  

5 (984 max.) 
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NLI 1/2 

(1) 
(2 )  Manufacturer/Vendor 
(3 )  Capactty 

(a) I n t a c t  SF Assys 
(b)  Cans Consol idated Fuel Rods 

(a)  Loaded 
( b l  Empty 

(4 )  Weight ( tons)  

(5)  Destgn Heat Re jec t i on  (kW) 
( 6 )  Shape 
(7)  Dimensions 

(a)  Overa l l  Length ( I n )  
(b)  Overa l l  Diameter ( t n )  
( c )  Cav i t y  Length ( t  n)  
(d )  Cav i t y  Diameter ( i n )  
(e) I nne r  She l l  Wall Thtckness ( i n )  
( f)  Lead Sh ie ld  W a l l  Thickness ( i n )  
(9 )  Depleted 0 Wall Thickness ( i n )  
(h)  Outer She l l  Wall Thickness ( i n )  
(I) Neutron Sh ie ld  Tank Thickness ( i n )  
(j) Inner  Container Wall Thtckness ( i n )  

(8 )  Ma te r la l s  o f  Construct ion 
(a )  Cask Body 
(b )  Neutron S h l e l d  

Sides 
End 

( c )  Basket 
(9)  Cool fng F ins  
(10) Cavt t y  Atmosphere 
(11) Operat ing Temperature (OF) 
(12) Operat ing Pressure (ps tg )  
(13) Outside Surface Dose (mR/hr) 

Legal Weight Truck Shlpping Cask 
NL I n d u s t r l e s  Inc .  

1 PUR; 2 BUR 
2 PUR; 4 BUR 

23.1 
22.3 
10.6 

Cy1 t n d r i c a l  

195.25 
47.12 

178 
13.38 
0.5 
2.12 
2.75 
0.88 
5.25 
0.25 

SS/Lead/Depl e ted U 

Water & Ethy lene G lyco l  
None 
SS and Aluminum 
Yes 
He; a i r  t f  heat  i s  l e s s  than  2.5 kw 
900 (Fuel Clad) 
310 max. 
100 max. 

(14) L i cens ing  S ta tus  Licensed by NRC i n  1980; can be used t o  sh ip  e i t h e r  i n t a c t  o r  
consol idated LWR f u e l .  

(15)  Comnents Casks have separate baskets f o r  PUR and BUR f u e l .  There a re  a t o t a l  o f  5 
casks c u r r e n t l y  f n  existence. 
Casks are c u r r e n t l y  t n  the  possession o f  Nirclear Assurance Corpo ra t i on  who has the  
r i g h t s  t o  lease them. 

(1) USNRC C e r t l f i c a t e  o f  Complfance No. 9010, J u l y  16, 1980 
( 2 )  L e t t e r  W. J. Lee (NAC) t o  W. E t z  (JAI), J u l y  29, 1987 
(3 )  L e t t e r  W. J. Lee (NAC) t o  E. R. Johnson (JA I ) ,  February 8, 1988 
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a A c c u m  Vulva ( \“a)  -- fnnor c a v i t y  upper 
b,ecasrsr Vntva ( V I )  
-lor Coded Yellow 

LH 112 LEGAL WEIGHT TR 



R I  10/29 .... 

T T  
Ha n u f a  c t u r e e n d o 1  
- Capiaxtx 
(a )  I n t a c t  SF Assys 

(a )  Loaded 
(b) Empty 
- Des& Hrat.N$qt&r (kiil) 
- ShaT: 
Dimanslons 
(a )  Overa l l  Length ( i n )  
(b)  Overa l l  Diameter ( i n )  
( c )  Cav i t y  Length ( i n )  
(d )  Cav i t y  Diamrter ( in )  
(e )  Inner  Shell Thickness ( i n )  
( f )  Outer Shel l  Thickness ( I n )  
(9) Lead Sh fe ld  Wall Thickness ( i n )  
(h )  N e u t i ~ n  S h l c l d  Tank Thickness ( i n )  
( i )  Ou t r r  Cliosirrc Weid Thickness ( i n )  
?L"t&al s o f C o ~ t i ~ g ~ & n  
(a)  Cask Body 
(b) Neutron S h i e l d  

Sides 
Ends & S t r a t s g l c  k ' a l l  Locat fons  

( c )  Basket 
C a n e n s  

_, ueqfi ( t o n $ )  

_ ^ - ~  .- 

( 10 1 Drecj$z.!  
(a )  Atv!osp'lwP 
(b )  Cav i t y  Pressure (ps ig )  

(a )  Mediura 
(b )  Cav$ty Pressure (ps ig )  

(11) WShimqt 

RajI Shipp ing  Cask 
NL I n d u s t r i e s  Inc. 

10 PMW; 24 BY 

96.5 
89 
70 

Cy1 i ndr i cal 

204.5 

179.5 
45 

0.75 
2 
6 
9.75 
2.5 

ea 

SSiLead 

Water 
Ricorad 
Alumfnerm hdned w i t h  Ag-In-Cd p l a t e s  I n  SS 
Concentr ic ( f o r c e d  water c i r c u l a t i o n  
c o o l i n g  from separate c o o l l n g  c i r c u i t )  

He 
23.1 (normal]; 500 (mix . )  

Water 
500 (max.)  

(12 )  Noma7 Opeta t inLTem eeaturcs 
one o f  t w h - h i i i s t P r n s  opera t i ve )  

(a )  ~ u t s -  su r facg  [OF) 227 
(b) I nne r  Seal ( F) 268 
( c )  Basket ( F) 45: ( m a x , )  
( d )  Fuel Assenbly (OF) 690 (?+I.) 

(13)  outs& S u r S e - D o s e  (iiaRlh-) 200 p a x .  

(14) L i cens ing  S t a t u s  l i censed  by MRC f o r  s h i p a n t  us ing  Ag-In-Cd basket. C e r t l f i c a t e  has 
exp i red  and no renewal has been app l l ed  fo r .  

(15)  Cymm*s Cask has two separ3te baskets, one for BWR and one for BWR. Due t o  no demand 
f o r  t he  use o f  t h i s  cask, owner recovered s i l v e r  froan t h e  baskets i n  the late 1970s 
thus nn baskets e x i s t  f o r  t he  cask a t  present. There a re  a t o t a l  o f  2 casks C u r r e n t l y  
i n  ex ls tcnce.  
Casks are  c u r r e n t l y  i n  the poqsession o f  Nuclear Assurance Corporatdoq who has the  
r i g h t s  t o  lease tber .  
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INLET WAWE - 
INNER W S L R E  - 

M E A 0  . ir- 
WTER CLOSURE :p- - 

HEAO 

NLI 10/24 RAIL. CASK - 



IF- 3CO 

(1) UP: R a i l  Sh ipp ing  Cask 
( 2 )  !anufactuyer/Vendor General E l e c t r i c  Co. /Pac i f i c  Nuclear 

(3 )  Capacftx 
Systems, In& .  

(a )  I n t a c t  SF Assys 7 PWR; 18 BWR 
(b )  Cans Consal ldated Fuel Rods 7 PVR; 18 BWR 

(a)  Loaded 7Q 
(b )  Empty 65 

( 4 )  WgiS ( tons)  

( 5 )  E i - y n  H e a t  Reject- (kW) 11.9 

( 7 )  Dimenslonl 
(6) C y l i n d r i c a l  

(a )  Overa l l  Length ( i n )  208 
(b )  Overa l l  Diameter ( i n )  64 
( c )  Cav i t y  Length ( i n )  180.25 
(d )  Cav i t y  Diameter ( i n )  37.5 
(e )  Depleted U S h i e l d  Thickness ( i n )  a 
( f )  Neutron S h i e l d  Thickness ( i n )  4.5 
(g )  S h e l l ( s )  Thickness ( i n )  N/A 

( 8 )  Ma te r i a l . s_o f  Const ruc t  io!! 
( a )  Cask Body SS/Depl e ted  U 
(b )  Neutron S h i e l d  

Sides Water/Ethylene Glyco l  
End None 
C a v i t y  Water 

( c )  Basket SS/B,C 
( 9 )  Toollnq.& Rad ia l -Concent r l c  (na tu ra l  water c i r c u l a t i o n  

c o o l i n g  f rom separate c o o l i n g  c l r c u f t )  
(10) Opera ti-ngepempe-ature [OC) 

(13)  Cavity A t m o s p h E  Hater 

163 ( f u e l )  
200 max, 
200 (408 max. 1 

(11)  =id? Surface Dose (naR/hr) 

( 1 2 )  Opera.t_!ng P r e s s u i  ( p s i g )  

(14 )  I.l.nsing Statu! L icensed by NRC. 
(15)  Coments Four casks c u r r e n t l y  e x i s t .  One cask I s  owned by t a r o l l n a  Power and 

Casks have L i g h t  Co.; t he  o the rs  can be leased from P a c i f i c  Nuclear Systems, Inc .  
interchangeabl  f baskets f o r  PUR and BUR assernhl ies.  
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