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This document is a compilation of data on casks used for the
storage and/or transport of commercially generated spent fuel in
the U.S. based on publicly available nformation.

In using the information contained in the following data
sheets, the reader should understand that the data have been
assembled from published informatior, which in some instances was
not internaily consistent. Moreover, it was sometimes necessary io
calculate or infer the values of some atiributes from available
information. Nor was there always a uniform method of reporting
the values of some attributes; for example, an outside surface dose
of the loaded cask was sometimes reported to be the maximum
acceplable by NRC, while in other cases the maximum actual dose
rate expected was reported, and in still other cases the expected
average dose rate was reported. In view of the foregeoing, and the
fact that in many cases the design of a cask/module can be modified
or tailored to meet a specific requirement, it is recommended that
the reader contact the cask/module vendor for his current advice on
the matter before making any final decision with respect to the
acceptability or unacceptability of a specific attribute.

A summary comparison of the arincipal atiributes of storage
and transportable storage casks is shown in Table 1: a similar
comparison for shipping casks is shown in Table 2. References to
source data are provided on the individual data sheets for each cask.
These data are current as of April 1988,



STORAGE AND STORAGE/TRANSPORT CASKS FOR SPENT FUEL

TABLE 1

CASTOR TN-REG/ REA~ C-E Dry NUPAQ‘ NUHOMS
CASTOR-1C ¥/21 TN-249 TN-24 BRP MC-10 2023 NAC S/T Cap €P-90 0708
Type Storage Storage Storage/  Storage Storage/ Storage  Storage Storage/ Storage/ Storage Storage
Transport Transport Transport Transport
Capacity (assys)
Intact SF 16 BWR 21 PWR 24 PWR 24 PWR 40 PWR b 24 PMR 24 PWR 26 PNRf 24 PWR 9 PWR 7 PWR
52 BHR 85 BWR 52 BWR 60 BWR
Consolidated Fuel Rods 21 BUR 42 PYR 48 PWR 48 PWR - 48 BWR 48 PWR 56 PWR 48 PWR 18 PWR -
104 BWR 104 BWR 122 8WR 100 BKR
Weight-loaded (tons)a 81 117 100 160 103/98 120 93 100 111/113 88 11¢
Design Heatl a
Rejection (kW) 14.4 28 20.5 24 5 13.5 44,6 269 24 5.4 7
Poak Clad Temp. °c)? 355 365 221 375 375 336 304 360 355 290 380
Mat'ls., of Construction
Cask Body Nodular Nodular  Forged SA350, Forged forged Pb/SS Pb/SS Steel Concrete Concreted
Cast Iron <Cast Iron Steel Gr. LFI  Steel Steel
Basket Borated 55/Bor-  Al/B Ss/8, 55/B SS Grid/ SS w/ At SS Steel $S/Pb
SS ated SS Cu Plate SS Cell  Boral in ends
vi/Boral Inserts
plates
Neutron Shield Polyethy- Polyethy- Resin- Polyes-  None BISCO Gylcol RISLO 81SCO Concrete/ Concreted
Yene tene Sides; ter Resin N-3 & Water NS4FR RX-277
Lid-Poly-
propyliene
Cavity Atmosphere He He He N or He Inert He He He He Inert He
Licensing Status Licenzed Licensed Applied Applied Applied Licensed Applied Applied  Applied Appiied Licensed
For- For For- For For- For For
Storage Transport Storage
No. in Existence in U.S. i 6 1 0 2 1 1 1 0 0 3
“Tor on order)
3r5r intact fuel assembiies
YShort assemblies, double stacked
Cweight of canister only -- not concrete storage module
dRefers t0 NUHOMS concrets storage module
CRefers to NUKOMS canister

f31 PYR w/burnup credit

916 kw for burnup credit version

happ11es for (P-94



Type
Capacity (assemblies)

Weight (tons)®
Loaded
Empty

Design Heat Rejection (kW)

Shielding
Gamma

Neutron

Cavity Coolant

Licensing Status

No. Casks Available in U.S.

TABLE 2
SHIPPING CASKS FOR TRANSPORT OF LWR SPENT FUEL

TN-8

Overweight
Truck

3 PWR

Borated
Resin
(Solid)
Air

Licensed

4

NFS-4
TN-9 (NAC-1)2
Overweight Legal Weight
Truck Truck
7 BWR 1 PWR
2 BWR
39.1 23
36.8 22
24.5 11.5
Lead & Lead &
Steel Steel
Borated Borated
Resin Water &
(Solid) Antifreeze
Air Air
Licensed No Longer
Licensed
2 7

aMay be used for on-site transfers of spent fuel

bNeeds new baskets

cweight does not include impact limiters, yoke, etc. -- only bare cask

d

Air if heat is less than 2.5 kw

NLT 1/2 NLI 10/24° IF-300
Legal Weight Rail Rail
Truck
1 PWR 10 PWR 7 PWR
2 BWR 24 BWR 18 BWR
23.1 96.5 70
22.3 89 65
10.6 70 11.7
Lead, Lead & Uranium &
Uranium & Steel Steel
Steel
Water & Water & Water &
Antifreeze Ricorad Antifreeze
Hed He Water
Licensed No Longer Licensed

Licensed
5 2 4



(1)
(2)
(3)

(8)

(9)

CASTOR-1C

Type
Manufacturer/Vendor
Capacity (assys)

(a) Intact SF
(b} Consolidated Fuel Rods

Weight (tons)

{a) Loaded
{b) Empty

Thermal
(a) Design Heat Rejection (kW)

(b) Peak Clad Temperature (°C)

Shape
Dimensions

(a) Overall Length (in)

(b) Overall Cross Section (in})
(¢} Cavity Length (in)

(d} Cavity Cross Section (in)

y Wall Thickness, w/o fins (in)
) Cooling Fin Length (in)

) Lid Thickness (in)

) Bottom Thickness (in)

) Basket Length.(in)

) Basket Cross Section {in)

} Thickness of Basket Spacers
u

tron Shield

} No. Rods

) Rod Diameter (in)

) Side Thickness (in)

) Lid Thickness (in)

} Bottom Thickness (in)

Materials of Construction

(a) Cask Body

(b) Basket

{c) Neutren Shield

Mo, Cooling Fins

Cavity Atmosphere

Cavity Pressure (psia)
Outside Surface Dose (mR/hr)

Maximum Leak Rate (1/s)

Storage
GNST

16 BWR
21 BYR

81.1
76.6

14.4 {intact)

15.6 (consolidated)
365 (intact)
348 (consolidated)

Rounded Square

216.9
68.1
179.5
26.2
17.3

.

2
1
17
2

O NN~ = O
.
LNOOYNN

- DO
.

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

48
He

11.8

20 av./200 max
10°

Licensing Status NRC approved TSAR for storage Spring 1985 (10CFR71)

TVA Browns Ferry Plant.

References

(1} D. R. Rector et al, Castor-1C Spent Fuel Storage Cask Decay Heat, Heat

fomments A single CASTOR-IC cask is available in the U.S. and is currently at the

Transfer, and Shielding Analyses, PNL-5374, December 1986

{2) D, R, Rector et al, COBRA-SFS Thermal -~ Hydraulic Analysis of the CASTOR-1C

and REA-2023 BWR Storage Casks tontaining Consolidated Spent Fuel, PNL-5802,

December 1986
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CASTOR V-21

(1) Type
(2) Manufacturer/Vendor
(3) Capacity (assys)

(a) Intact SF
(b) Consolidated Fuel Rods

(4) MWeight (tons)

(a) Loaded
{(b) Empty

(5) Thermal
(a) Design Heat Rejection (kW)

(b) Peak Clad Temperature (°C)

(6) Shape
(7} Dimensions

(a) Overall Length (in)

(b) Overall Diameter (in)

(c) Cavity Length (in)

(d) Cavity Diameter (in)

(e) Wall Thickness, w/o fins (in)
(f) Cooling Fin Length (in)

(g) Lid Thickness (in)

(h) Bottom Thickness (in)

(1) Basket Length (in)

(J) Basket Diameter (in)

(k) Thickness of Basket Spacers

(8) Neutron Shield

(a) No. Rods

(b) Rod Diameter (in)

(c) Side Thickness (in)
(d) Lid Thickness (in)
(e) Bottom Thickness (in)

(9) Materials of Construction

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

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

(12) Cavity Pressure (psia)
(13) Outside Surface Dose {(mR/hr)
(14) Maximum Leak Rate (1/s)

Storage
GNSI

21 PWR
42 PWR

117
102

28 (intact)
N/A (consolidated)

365 {intact-horizontal)
352 (intact-vertical)

Cylindrical

192.4
93.9
163.5
60.1
15.0
N/A
15.0
18.1
161.8
60.0
N/A

N/A
2.4

None
None

Nodular Cast Iron (Ni-Plated Inside)
S$S/Borated SS
Polyethylene

73
Helium
N/A
200 max.
N/A

(15) Licensing Status NRC approved TSAR for storage in Fall 1985.

(16) Comments A CASTOR V/21 was successfully tested at INEL. Five (5) casks ordered by
Virginia Power Surry Station (Independent Spent Fuel Storage Installation). GNSI
is pursuing transportation licensing effort,

References

(1) Electric Power Research Institute, The Castor-V/21 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 Update, INMM Spent Fuel Storage Seminar III, Washington, D.C., January

N/A means not available.
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(1)
(2)
(3)

Type
Manufacturer/Vendor

Capacity (assys)

(a) Intact SF
(b) Consolidated Fuel Rods

Weight (tons)

(a) Loaded
(b) Empty

Thermal
(a) Design Heat Rejection (kW)

(b) Peak Clad Temperature (°C)

(4)

(5)

(6)
(7)

Shape
Dimensions

Overall Length (in)
Overall Diameter {in)
Cavity Length (in)
Cavity Diameter (in)
Wall Thickness (in)
Cooling Fin Length (in)
Lid Thickness (in)
Bottom Thickness (in)
Basket Length (in)
Basket Diameter (in)
Thickness of Basket Spacers

Neutron Shield

No. Rods

Rod Diameter (in)
Side Thickness (in)
Lid Thickness (in)
Bottom Thickness (in)

Materials of Construction

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

(8)

(9)

(10} No. Cooling Fins
{11) Cavity Atmosphere

(12) Cavity Pressure (psia)
(13) Outside Surface Dose {mR/hr)

(14) Maximum Leak Rate (1/s)

TN-24pP

(15) Licensing Status TSAR submitted to NRC.
(16) Comments The cask is in existence at INEL and has been successfully tested there

using
References

urry spent fuel,

Storage/Transport
Transnuclear Inc.

24
48

100
82.3

20.6 (intact-vertical)
20.5 (intact-horizontal)
221 (intact-vertical)
215 {intact-horizontal)

Cylindrical

199.3
89.8

163.4
57.3
16.25

15.4 (24.9 w/protective cover)
11.0

162.2

N/A
0.4

N/A

N/A
4.2
4.2

None

Forged Steel

A1/8

Resin (sides & bottom); granular
polypropylene {1id)

44
He
N/A
100
N/A

(1) Electric Power Research Institute, The TN-24P PWR Spent-Fuel Storage Cask:
Testing and Analysis, EPRI NP-5128, April 1987

N/A means not available.
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TN-24

(1) Type Storage
(2) Manufacturer/Vendor Transnuclear Inc.
{3) Capacity (assys)
(a) Intact SF 24 PWR, 52 BWR
{b) Consolidated Fuel Rods 48 PWR, 104 BWR
{4) Weight (tons)
(a) Loaded 100
(b) Empty 77
(5) Thermal
(a) Design Heat Rejection (gu) 24
(b) Peak Clad Temperature (°C) 375
(6) Shape Cylindrical
{(7) Dimensions
(a) Overall Length (in) 186.8 (198.5 w/protective cover)
(b} Overall Diameter (in) 92.4 at trunnions; 88.5 at outer shell
(c) Cavity Length (in) 163.2
(d) Cavity Diameter (in) 51.2
(e) Wall Thickness {(in) 9.5
(f) Cooling Fin Length (in) -
{g) Lid Thickness (in) 10.5
(h) Bottom Thickness (in) 10.25
(i) Basket Length (in) 162
(§) Basket Diameter (in) 57
(k) Thickness of Basket Spacers (in) 0.4
(8) Neutron Shield
(a) No. Rods None
(b) Rod Diameter (in) None
%c) Side Thickness (in) 5.38
d) Lid Thickness (in) 2.75
(e) Bottom Thickness (in) 2.75 {(horizontal storage)
(9) Materials of Construction
(a) Cask Body SA350, Gr. LFI
(b) Basket Boron SS w/copper plate
(c) Neutron Shield Polyester Resin
(10) No. Cooling Fins None
(11) Cavity Atmosphere Nitrogen or He
(12) Cavity Pressure (psia) 33.9 (initial)
{13) Outside Surface Dose (mR/hr) 60
(14) Maximum Leak Rate (atm-cc/sec) 6.5 x 107/
(15) Licensing Status Topical Report under review.
References
(1) Communication C. Pennington (Transnuclear) to E. Johnson (JAI}, September 1,
1987
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TN-REG/BRP

(1) Type ' Storage/Transport

(2) Manufacturer/Yendor Transnuclear Inc.

(3) Capacity (assys)
(a) Intact SF 40 PWR (R.E. Ginna); 85 BWR (Big Rock Point)

(4) Weight (tons)

R.E. Gina Fuel Big Rock Point Fuel

{a) Loaded 102.5 97.5
(b} Empty 77.1 77.7

(5) Thermal
{2a) Design Heat Rejection (EN) % (intact)
{b} Peak Clad Temperature {C) 375 {intact)

(6) Shape Cylindrical

{7) Dimensions

: R. £, Ginna Fuel Big Rock Point Fuel

{2) Overall Length {in)} 180 190.5
(b} Overall Diameter ({n) 90.25 83.25
{c) Cavity Length {in} 162,25 171
(d} Cavity Diameter {in) 71.75 64
{e) Hall Thickness {in) €.25 ' 9.62
(f] Lid Thickness {in) g.5 9.75
(g) Bottom Thickness (in) 8.25 9.75
(h} Basket Length {in) N/A N/A
(i) Basket Diameter (in) N/A N/A
{k} Thickness of Basket Spacers N/& N/A

{8} Neutron Shield Nonz

(9} Haterials of Construction
(a) task Body Forged Steel
{b} Basket Boron 3S
(c) Xeutrom Shield -

{10) No, Cocling Fins None:

(11) Cavity Atmosphere Inert

{12} Cavity Pressure (psia) 200 max,

(13) Quiside Surface Dose (mR/hr) 200 max,

(14) Maximum Leak Rate {1/s) nN/A

{15) Licensing Status Currently under NRC review.

(16} Comments Two of these casks currently exist; one for R.E. Giana fuel, and one for
Big Rock Point fuel. They are awaiting approval from NRC prior to use for
transporting spent fuel from West vValley, NY to INEL at Idaho Falls, ID.

This 1s a modified version of the TN-24 cask.
References

(1) F. J. Willlams, Jr. and X. Goldmann, Trinsport/Storage of NFS Fuel in TN-BRP
and TH-REG Casks, Proceedings of the Third International Spent Fuel Storage
TechnoTogy Symposium/MWorkshop, Seattle, WA, April 1986

(2} B. R, Teer et a1, Transportable Storage Casks for NFS Spent Fuel, INMM Spent
Fuel Storage Seminar 1V, Washington, D.C., January 1987

/A means not available,
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PHOTOGRAPH OF TN-BRP AND TN-REG TRANSPORT/STORAGE CASKS
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(1) Type
(2) Manufacturer/Vendor

(3) Capacity {assys)

(a) Intact SF
{b) Consolidated Fuel Rods

(8) MHeight (tons)
(a) Loaded
(b) Empty
(5) Thermal

{a) Design Heat Rejection (gw)
(b) Peak Clad Temperature (YC)

(6) Shape
(7) Dimensions

{a) Overall Length (in)

(b) Overall Diameter (in)
(c) Cavity Length (in)

(d) Cavity Diameter (in)
{e} Wall Thickness (in)

(f) Cooling Fin Length (in)
(g) Lid Thickness (in)

ghg Bottom Thickness (in)
i
(3)
(k)

Basket Length (in)
Basket Diameter {(in)

MC-10

Thickness of Basket Spacers {in)

(8) Neutron Shield

(a) No. Rods

(b} Rod Diameter (in)

(c) Side Thickness (in)
(d) Lid Thickness (in)
(e) Bottom Thickness (in)

(9) Materials of Construction

{a) Cask Body
(b} Basket

(c) Neutron Shield

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

{12) Cavity Pressure (psia)
(13) OQutside Surface Dose (mR/hr)}
(14) Maximum Leak Rate (1/s)

(15) Licensing Status TSAR submitted to NRC.

(16) Comments

using surry spent fuel.

Storage
Westinghouse

24 PWR, 49 BWR
(N/A; prototype only)

119.8
102.8

13.5 (intact)
336 (intact)

Cylindrical

194.8

107.9

164.1
68
10.0

13.%

11.0
N/A
N/A

0.4

None
None
3

2.
2.

o

Low Alloy/Forged Steel
$S Grid/SS Storage Cell/
Boral Plates

BISCO NS-3

24
He
35
100 max.
10-10
License approved September 1987,

One cask is in existence at INEL and has been successfully tested there
The major differences between this prototype and the

licensed version are the exterior cooling fins {consolidated fuel} and aluminum

basket.
References

(1) Electric Power Research Institute, The MC-10 PWR Spent Fuel Storage Cask:
Testing and Analyses, EPRI NP-5268, July 1987

(2) Letter P, I. Fuhrman (W) to E. R. Johnson (JAI), february 4, 1988,

N/A means not available.
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REA-2023

(1) Type Storage
(2) Manufacturer/Vendor Mitsubishi Heavy Industries
(3) Capacity (assys)

(a) Intact SF 24 PWR; 52 BWR

(b) Consolidated Fuel Rods 48 PWR; 104 BWR
(4) Meight (tons)

(a) Loaded 98 (w/intact BWR assemblies)

(b) Empty 84
(5) Thermal

(a) Design Heat Rejection (kW) 44,6 (intact BWR)

o 41.6 (consolidated BWR)
(b) Peak Clad Temperature (°C) 304 (intact BWR)
324 (consolidated BWR)
(6) Shape Cylindrical
(7) Dimensions
BWR PWR

(a) Overall Length {in) 192.6 182

(b} Overall Diameter (in) 87.6 93

(c) Cavity Length {in) 177.2 166.7

(d) Cavity Diameter (in) 61 66

(e} Wall Thickness (in) 13,25 13.5

(f) Cooling Fin Length (in) - -

{g) Lid Thickness {in) 8 8

() Bottom Thickness (in) 7.25 7.25

(1) Basket Length (in) N/A N/A

(j) Basket Diameter (in) 61 66

(k) Thickness of Basket Spacers

(8) Neutron Shield

(a) No. Rods None
(b) Rod Diameter (in) None
(c) Side Thickness {in) 6 (6.25 w/cover)
(d) Lid Thickness (in) None
{e) Bottom Thickness (in) None
(9) Materials of Construction
(a) Cask Body Lead/SS
(b) Basket SS w/Boral Inserts
(c) Neutron Shield Glycol/Water
(10) No. Cooling Fins None
(11) Cavity Atmosphere He
(12) Cavity Pressure (psia) N/A
{13) Qutside Surface Dose (mR/hr) 20 max.
(14) Maximum Leak Rate (1/s) N/A

(15) Licensing Status TSAR submitted to NRC by REA, NRC questions not answered as yet.

(16) Comments One cask was procured by DOE and used in a testing program at GE Morris
JU pYant. Cask is now at INEL and may be used for lag storage in connection with
PCOP,

References

(1) D. R. Rector et al, COBRA-SFS Thermal-Hydraulic Analyses of the CASTOR-1C and
REA-2023 BWR Storage Casks Containing Consolidated Spent Fuel, PNL-5802,
December 1986

{2) Ridihalgh, Eggers and Associates, Inc., Topical Report for the 2023 ODry
Storage Cask for BWR Spent Fuel, April 1983

(3) W. J. Wooley Co., Specifications for the REA-2023, 1983

N/A means not available,
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(1) Type
(2) Manufacturer/Vendor

(3) Capacity (assys)

(a) Intact SF
(b) Consolidated Fuel Rods

{4) MWeight (tons)

(a) Loaded
{b) Empty

{5) Thermal

(a) Design Heat Rejection (EN
(b) Peak Clad Temperature (“C

{6) Shape
(7) Dimensions

(a) Overall Length (in)
(b) Overall Diameter (in)
(c) Cavity Length (in)
{d) Cavity Diameter (in)
{e) Wall Thickness (in)
(f) Lid Thickness (in)
(g) Bottom Thickness (in)
{h)
(i)

Basket Length (in)
Basket Diameter (in)

(8) Neutron Shield

(a) No. Rods

{b) Rod Diameter (in)

(c) Side Thickness (in)
(d) Lid Thickness (in)
{e) Bottom Thickness (in)

(9) Materials of Construction

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

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

(12) Cavity Pressure (psia)
(13) Outside Surface Dose (mR/hr)

(14) Licensing Status
1988.

{15) Comments

References

NAC S/T

TSAR docketed 12/84.

Storage/Transport
Nuclear Assurance Corporation

26 PWR (31 PWR w/burnup credit)
56 PWR; 122 BWR

100 (intact); 124 (consolidated)
81

26 {16 for burnup credit version)
360 max.

Cylindrical

181.3
94
164
64.7
15
8.5
8.8
155
64.5

None
None
7
None
None

Lead/SS
Aluminum
BISCO NS4FR

None
He
30
100 max.
License approval

One cask has been fabricated by NAC for use at the Surry reactor site,

(1) Letter W. J. Lee (NAC) to W. Etz (JAI), July 29, 1987
{2) Personal communication with NAC, August 31, 1987

(3) J. V. Houston, Jr., The NAC S/T Status:

Seminar III, Washington, D0.C., January 1986
(4) Letter W, J. Lee (NAC) to E. R, Johnson {JAI), February 8, 1988,
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Solid Neutron Shield Cap

Shielded Stainless Steel Lid

Lead Gamma Shielding
—— Monitoring Ports

Removable Lift Trunnions

A Bagket Assembly

Mount for
Redundant Lift Trunnions

Stainless Steel Vessel Walls

| gad Gamma Shielding

Solid Neutron Shield
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C-E DRY CAP

(1} Type Storage/Transport
(2) Monufacturer/Vendor Combustion Engineering/Sumitomo
(3) Capacity (assys)
(a} Intact SF 24 PWR; 60 BWR
(b) Consolidated Fuel Rods 48 PWR; 100 BWR
{4) Weight (tons)
(a) Loaded 111 {PWR-intact); 113 (BWR-intact)
125 {consolidated)
(b} Empty 93.3
(5) Thermal
(a) Design Heat Rejection (kW) 24 (est.)
(b} Peak Clad Temperature (°C) 355 max.
Shape Cylindrical
(7) Dimensions
{a) Overall Length {in)} 196.9
(b) Overall Diameter (in) 20
{c} Cavity Length (in) 178.7
(d) Cavity Diameter (in) 64.6
(e) Wall Thickness (in} 12.7
(f) Lid Thickness (in) 9.5
{g) Bottom Thickness (in) 8.7
(h) Basket Length {in) N/A
(1) Basket Diameter (in) N/A
(j) Thickness of Basket Spacers (in) N/A
{8) Neutron Shield
(a) No. Rods None
(b) Rod Diameter (in) None
(c) Side Thickness (in) 3.2
(d) Lid Thickness {in) None
(e} Bottom Thickness (in) None
(9) Materials of Construction
(a) Cask Body Steel
?bg Basket SS
c¢) Neutron Shield BI1SCO
(10) No, Cooling Fins None
(11) Cavity Atmosphere He
(12) Cavity Pressure (psia) N/A
(13) Outside Surface Dose (mR/hr) 50 max, (PWR); 80 max. (BWR)
(14) Maximum Leak Rate {1/s) N/A
{15) Licensing Status TSAR submitted to NRC. NRC license expected in 1988.
(16) Commants None available at present, but can be ordered from Combustion
Engineering.
References

(1)

C. K. Anderson and W. J. Burns, The C-E Dry-Cap Spent Fuel Storage/Transport

Cask, TIS-8195, Presented at PATRAN-86, Davos Switzerland, June 1986

N/A means not available,
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(1) Type
(2) Manufacturer/Vendor

{3) Capacity (assys)

NUPAC CP-9D

Concrete Storage Cask
Nuclear Packaging Inc.

{a) Intact SF 9 PWR
(b} Consolidated Fuel Rods 18 PWR
{4) Weight (tons)
{a) Loaded 88
(b) Empty 80
(5) Thermal
(a) Design Heat Rejection ( 5.4
(b) Peak Clad Temperature ( 290
(6) Shape Cylindrical
(7) Dimensions
(a) Overail Length (in) 214.5
(b) Overall Diameter (in) 102
(c} Cavity Length (in) 173

{d) Cavity Diameter (in)

35 (33 square)

{e) Wall Thickness {in) .
(f) Lid Thickness {in) 15.8
(g) Bottom Thickness (in} 27
(h) Basket Length (in) 173
(i) Basket Diameter (in) 13

(8) Haterials of Construction
{a) Cask Body

Reinforced Concrete

(b) Basket Steel
(¢} Neutron Shield Concrete/RX-277
(9) No. Cooling Fins None
(10) Cavity Atmosphere Inert
(11) Cavity Pressure (psia) 1 atm,
(12) Outside Surface Dose {mR/hr) 20 max.
(13) Maximum Leak Rate (1/s) 1077

(14) Licensing Status Topical Report submitted.

{(15) Comments This cask must be dry loaded and, therefore, needs a transfer cask and
shield collar for its use. It contains shield plugs in the top of each of the
basket cavities. This cask may also be unloaded underwater (CP-9W) and thus needs
no transfer cask, shield collar, or shield plugs.

At present this is a design concept only; no casks have been manufactured as yet.
However, NUPAC is commercially bidding on the use of these casks to meet utility
storage requirements,

A similar cask with a capacity for storing 25 BHR assemblies is being designed.
References

{1) Philip A. Craig, At-Reactor Spent Fuel Storage in Concrete Casks, INMM Spent
Fuel Storage Technology Seminar IV, Washington, D.C., January 1987

(2) Topical Safety Analysis Report for the MUPAC CP-9 Concrete Storage Cask, TP-
08, Rev. 1, November 1987

(3) Personal cosmunication, Philip A. Craig, NUPAC, January 25, 1988.
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NUHOMS - (708

(1) Type Concrete Storage Module
(2} Manufacturer/Vendor NUTECH
{3) Dry Shielded Canister {DSC)
(a) Capacity (assemblies) 7 PWR {(intact)
{b) Weight, Loaded (tons) 11
(c) Operating Temperature (%) 224 max.
(d) Shape Cylindrical
{e) Dimensions
Overall Length (in) 179
Cross Section (in) 37
Cavity Diameter (in) 36
Wall Thickness {in) 0.5
Shield Plug Thickness (in) N/A
{(f) Materials of Construction
Canister Body SS
Basket S& w/A1-8 sheet
Shield Plugs §&/Lead

(g) CcCavity Atmosphere He
{n) Ccavity Pressure (psia) 3 14.7 (40 max.)
(1) Maximum Leak Rate {atm-cm”/sec) 10

(4) Horizontal Storage Module (HSM)

{a) Capacity (DSCs) 1 (8 modules/unit)
(b) Thermal

Design Heat Rejection (kW) 7

Ambient Temperature (og) 51.7 max.,

Concrete Temperature (°C) 93 max.
(¢) HSHM Dimensions

Length (ft) 19,42

Height (ft) 12.00

Width (ft) 5,58
(d) Materials of Construction Reinforced Concrete and

Structural Steel

{e} Outside Surface Dose (mR/hr) 20 max.

(5) Licensing Status Topical report was approved by NRC during the first quarter of
1986, CP&L site license was approved during the third quarter of 1986, with a site
license amendment being approved during the second quarter of 1987.

(6) Comments One facility is currently under construction at the H.B. Robinson plant
of Carolina Power and Light Co., the NUHOMS-0708 system was tailored for use at
this facility. Another is scheduled to be built by Duke Power Co.; no detailed
information is yet avaiiable on this installation. According to NUTECH, NUHOMS
systems can be built for a variety of canister sizes as follows:

Capacity of

DSC {Assys) Dimensions of DSC (ft) Dimensions of HSM (ft)
PHR BWR Diameter Length Length Height Width
1 2 0.33 4,52 19 9.58 3.58
7 14 0.94 4.55 19 12,00 5.58
10 2Q 1.14 4.56 19 12.67 6.25
12 24 1.22 4.52 19 12.92 6.50
21 42 1.51 4.20 19 13.87 7.46
24 48 1.69 4.57 19 14,45 8.04
A modified IF-300 cask is used to transfer NSCs from the reactor pool to the HSM,
References

(1) Electric Power Research Institute, NUEOMS Spent-Fuel Storage Demonstration:
Program Overview, EPRI NP-5174, April 1987

(2) John V. Massey, et al, Design of a Horizontal Concrete Module and a Dry
Shielded Canister for Use in an Irradieted Fuel Storage System, NUTECH Inc.,
undated

{3) John V. Massey, Status of NUHOMS Technology, DOE Spent Fuel Storage Technical
Exchange Meeting, May 1987

N/A means not available.
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TN-8

(1) Type Overweight Truck Shipping Cask
{2} Manufacturer/Vendor Transnuclear Inc.
{3) capacity

{a) Intact SF Assys 3 PWR

(b) Cans Consolidated Fuel Rods 3 PWR
(4) Weight (tons)

(a) loaded 39.3

(b) Empty 36.9
(5) Design Heat Rejection {kW) ; 35.%
(6) Shape Nearly Cylindricatl
(7) Dimensions

(a) Overall Length (in) 192

(b} Overall Diameter (in) 67.5

{c) Cavity Length (in) ‘ 168

{d) Cavity Diameter (in) Irregular

(e} Lead Shield Thickness {in) 7.3

(f) Neutron Shield Thickness {in)} 6.0

(g9) shell(s) Thickness (in) 1.5

{8) Materials of Construction

{a) Ccask Body Steel/Lead
(b) HNeutron Shield
Sides : Borated Solid Resin
End None
(c) Basket $5/8,C-Cu Plates
{9) Cooling Fins : Radial - Longitudinal (Cu-Ni Plated)
(10) Operating Temperature (°C) 115
(11) Operating Pressure {(psia) 14.7 {125 max.)
(12) outside Surface Dose {(mR/hr) 2 (@ 2m.)
(13) cavity Atmosphere Air

(14) Licensing Status Licensed by NRC.

(15) Comments Two casks are available presently in U.S. (TN<8L); and two more are in
use in Europe but licensed by NRC for use in U.S. All are available for lease from
THI.

References

(1} U. S. Department of Energy, Technology for Commercial Radioactive Waste
Management, Vol. 4, DOE/ET-0028, May (879

(2) Transpuciear Inc., Commercial Brochure, 2M084
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PHOTOGRAPH OF TN-8 SHIPPING CASK
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(1) Type Overweight Truck Shipping Cask
{2) Manufacturer/Vendor Transnuclear Inc,
(3) Capacity

{a) Intact SF Assys 7 BWR

(b) Cans Consolidated Fuel Rods 7 BWR
(4) Weight (tons)

(a) Loaded 39.1

(b) Empty 36.8
(5) Design Heat Rejection (kW) 24.5
(6) Shape Nearly Cylindrical
(7) Dimensions

(a) Overall Length (in) 200

(b) Overall Diameter (in) 66

(c) Cavity Length (in) 178

(d) Cavity Diameter (in) Irregular

(e) Lead Shield Thickness (in) 6.9

(f) Neutron Shield Thickness (in) 6.0

(g) Shell(s) Thickness {in) 1.5
(8) Materials of Construction

{a) Cask Body Steel/lead

(b) Neutron Shield

Sides Borated Solid Resin
End None

(c) Basket SS
(9) Cooling Fins Radial - Longitudinal (Cu-Ni Plated)
(10) Operating Temperature (°C) 118
(11) Operating Pressure (psia) 14.7 (125 max.)
(12) Outside Surface Dose (mR/hr) 2 (@ 2m.)
(13) Cavity Atmosphere Air

(14) Licensing Status Licensed by NRC.

{15) Comments Two casks are available presently in U.S.; one is owned by Commonwealth
Edison and the other by TNI. Both are available for lease.

References

(1} U. S. Department of Energy, Technology for Commercial Radioactive Waste
Management, Vol. 4, DOE/ET-0028, May 1979

(2) Transnuclear Inc., Commercial Brochure, 2M084
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NFS-4 (NAC-1}

(1) Type Legal Weight Truck Shipping Cask

{2) Manufacturer/Vendor Nuclear Assurance Corporation

(3) Capacity
{a) Intact SF (Assys) 1 PWR; 2 BWR
(b) Cans Consolidated Fuel Rods 1 PWR; 2 BWR

(4) MWeight (tons)

(a) Loaded 23
(b) Empty 22

(5) Design Heat Rejection (kW) 11.5

{6) Shape Cylindrical

(7) Dimensions
(a) Overall Length (in) 214
(b) Overall Diameter {in) 38
(c) Cavity Length (in) 178
(d) Cavity Width (in) 13.5
{e) Inner Shell Wall Thickness (in) 0.31
(f) Lead Shield Wall Thickness {in) 6.62
{g) Outer Shell Wall Thickness (in) 1.2%

{h) Neutron Shield Tank Thickness {in) 4.5

(8) Materials of Construction
(a) Cask Body $S/Lead
(b) Neutron Shield

Sides Borated Water/Antifreeze
Ends None
{c) Basket SS

(9) Cooling Fins None - Smooth Surface

(10) Operating Temperature (°F) 345 max.

(11) Operating Pressure {psig) 5 (984 max.)

(12) Qutside Surface Dose (mR/hr) 200 max.

(13) Cavity Atmosphere Air .

(14) Licensing Status Originally licensed by AEC and NRC, NRC would not recertify the
cask due to the fact that the inside cavity was constructed of 5/16-inch S$ plate
which was rolled and welded. There was some distortion in the inner cavity as a
result of this. After the cask had been used some time NRC required documentation
to show that the distortion wasn't due to shipping operations; however, these types
of records were not available, Hence the cask has had 1imited use in transporting
non-LWR fuel and can only be used for on-site transfers of LWR fuel.

(15) Comments NAC obtained license for NFS-4 cask design -- to have NAC-1 manufactured;
NAC Tater took possession of NFS-4 casks and has rights to lease them.

A total of seven casks are in existence, one of which is owned by Duke Power Co. and
the others are available for lease from NAC. Casks have interchangeable baskets
for PWR and BWR fuel.
References
(1) K. H. Dufrane, Design, Manufacturing and Operational Experience with the NfS-
4 Spent Fuel Shipping Cask, Proceedings of the 4th International Symposium on
Packaging and Transportation of Radioactive Materials, Miami Beach, FL,
September 1974,

(2) Letter W. J. Lee (NAC) to W. Etz (JAl), July 29, 1987

(3) U. S. Department of Energy, Technology for Commercial Radioactive Waste
Management, Vol. 4, DOE-ET-0028, May 1979

{4) P. M. Daling and R. L. Engel, Analysis of Near-Term Spent Fuel Transportation
Hardware Requirements and Transportation Costs, PNL-4575, January 1983

(5} Letter W. J. Lee {NAC) to E. R, Johnson {UAl), February 8, 1988
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NLI 1/2

(1) Type Legal Weight Truck Shipping Cask
(2) Manufacturer/Vendor NL Industries Inc.
(3) Capacity

{a) Intact SF Assys 1 PWR; 2 BWR

(b} Cans Consolidated Fue) Rods 2 PNR; 4 BWR
(4) Weight (tons)

(a) Loaded 23.1

(b) Empty 22.3
(5) Design Heat Rejection (kW) 10.6
(6) Shape Cylindrical
(7) Dimensions

{a) Overall Length (in) 195.25

(b) Overall Diameter (in) 47.12

(c) Cavity Length (in) 178

(d) Cavity Diameter (in) 13.38

(e} 1Inner Shell Wall Thickness (in) 0.5

(f) Lead Shield Wall Thickness (in) 2.12

(g) Depleted Y Wall Thickness (in) 2.75

(h) Outer Shell Wall Thickness {in) 0.88

(1) Neutron Shield Tank Thickness (in) 5.25

(3) Inner Container Wall Thickness (in) 0.2%
(8) Materials of Construction

(a) Cask Body SS/Lead/Depleted U

(b) Neutron Shield

Sides Water & Ethylene Glycol
End None

{c) Basket SS and Aluminum
(9) Cooling Fins Yes
{10) cavity Atmosphere He; afr if heat is less than 2.5 kw
(11) Operating Temperature (°F) 900 (Fuel Clad)
(12) Operating Pressure (psig) 310 max,
(13) Outside Surface Dose (mR/hr) 100 max.

(14) Licensing Status Licensed by NRC in 1980; can be used to ship either intact or
consolidated LWR fuel.

{15) Comments Casks have separate baskets for PWR and BWR fuel. There are a total of §
casks currently in existence.

Casks are currently in the possession of Nuclear Assurance Corporation who has the
rights to lease them.

References
(1) USNRC Certificate of Compliance No. 9010, July 16, 1980
(2) Letter W. J. Lee (NAC) to W. Etz (JAI), July 29, 1987
(3) Letter W. J. Lee (NAC) to E. R. Johnson (JAI), February 8, 1988
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(1) Type
(2) Manufacturer/Yendor
(3) Capacity
{a)} Intact SF Assys
(4) Meight (tons)
{a) Loaded
(b) Empty
(5) Design Heat Rejection (ki)
(6) Shape
(7) Dimensions
{a) Overall Length ({in)
(b) Overall Diameter (in)
(c) Cavity Length (in)
(d) Cavity Diameier {in)

Inner Shell Thickness (in)
Outer Shell Thickness (in)

L1 10/24

Rall Shipping Cask
NL Industries Inc.

10 PUR; 24 BYR

96.5
89

70
Cylindrical

204.5

Reutran Shield Tank Thickness (in)

(e)

(f) 2

Eg% Lead Shield Wall Thickness (in) 6

h 9

(i) Outer Closure Mead Thickness (in) 2
i

{8) Mhaterials of Construction
(a) Cask Body SS/Lead
(b} Neutron Shield

Sides Water
Ends & Strategic Wall Locations Ricorad
(c) Basket Muminum Lined with Ag-In-Cd plates in SS

(9) Cooling Fins Concentric (forced water circulation

cooling from separate cooling circuit)

(10) Dry Shipment
{a) Atmosphere He
(b) Cavity Fressure (psig) 23.1 (novmal); 500 (max.)

(11) Yet Shipment
{a) Medium Water
{b) Cavity Pressure (psig) 500 (max.)

(12) Normal Operating Temperatures
{w/only one of two cooling Systems operative)

{a) Outsr Surfacg {°r) 227
(b) Inner Se81 (7F) 268
(c) Basket (“F) ° 451 (max.)
{d) Fuel Assembly (“F) 590 (avg.)

(13) OQutside Surface Dose {mR/hr) 200 max.

(18) Licensing Status Licensed by NRC for shipment using Ag-1n-Cd basket. Certificate has
expired and no renewal has been applied for,

(15) Comments Cask has two separate baskets, one for PWR and one for BWR. Due to no demand
for the use of this cask, owner recoverad silver {rom the baskets in the late 1970s
thus no baskets exist for the cask at present. There are a total of 2 casks currently
in existence,

Casks are currenily in the possession of Nuclear Assurance Corporation who has the
rights to lease them,

References

(1) €. £, Williams, et al, Design and Licensing Considerations of the i1 10/24 Rail
Transportation System for Shipping spent Nuclear Fuel, Proceedings of the 4th
International Symposfum on Packaging and Transportation of Radiocactive
Materials, Mizmi Beach, FL, September 1974

(2) Lletter W, J. Lee {NAC) to 4. Etz (JAD), July 29, 1987
{3) Letter W. J. Lee {NAC} to E. R, Johnson {JAI), February 8, 1988
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1F-3C0

(1) Type Rail Shipping Cask

(2) Manufacturer/Vendor General Electric Co,/Pacific MNuclear
Systems, Inc,

(3) cCapacity

{a) Intact SF Assys 7 PMR; 18 BUR
(b) Cans Consolidated fuel Rods 7 PYR; 18 BWR
(4) MWeight (tons)
(a) Loaded 70
(b) Empty 65
(5) Design Heat Rejection (kW) 11.7
{6) Shape Cylindrical
(7) Dimensions
(a) Overall Length (in) 208
(b) Overall Diameter (in) 64
(c)} cavity Length (in) 180.25
(d) Cavity Diameter (in) 37.5
(e) Depleted U Shield Thickness (in) 4
(f) Neutron Shield Thickness (in) 4.5
(g) Shell(s) Thickness (in) N/A
(8) Materials of Construction
(a) Cask Body SS/Depleted U
(b) MNeutron Shield
Sides Water/Ethylene &lycol
End None
Cavity Water
{c) Basket SS/B4C
{9) Cooling Fins Radial-Concentric (natural water circulation
cooling from separate cooling circuit)
(10) Operating Temperature {%C 163 (fuel)
(11) Outside Surface Dose (wR/hr) 200 max.
(12) Operating Pressure {psig) 200 (400 max.}
(13) Cavity Atmosphere Water

(14) Licensing Status Licensed by NRC.

(15) Comments Four casks currently exist. One cask is owned by Carolina Power and
Light Co.; the others can be leased from Pacific Nuclear Systems, Inc, Casks have
interchangeable baskets for PWR and BWR assemblies.

References

(1) U. S. Department of Energy, Technology for Commercial Radioactive Waste
Management, Vol, 4, DOE/ET-0028, May 19/9

(2) P. M. Daling and R, L. Engel, Analysis of Near-Term Spent Fuel Transportation
Hardware Requirements and Transportation Costs, PRL-4575, January 1983

{3) General Electric Co., Beneral Description 1F-300 Irradiated Fuel Transport
System, NEDO-10864C, 79NEDA7R, Class 1, July 1983

(4) Personal Communication, Philip A. Craig, NUPAC, January 25, 1988

N/A means not available.
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