
UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555-0001 

August 9, 2012 

Mr. Anthony Patko 
Director, Licensing 
Engineering 
NAC International 
3930 East Jones Bridge Road, Suite 200 
Norcross, GA 30092 

SUBJECT: REVISION 57 OF CERTIFICATE OF COMPLIANCE NO. 9225 FOR THE 
MODEL NO. NAC-LWT PACKAGE (TAC NO. LA0129) 

Dear Mr. Patko: 

On July 13, 2012, the U.S. Nuclear Regulatory Commission, issued Revision 56 to CoC No. 
9225 for the Model No. NAC-LWT package. After issuing Revision 56 of CoC No. 9225, an 
editorial error was identified in the CoCo The error has been corrected. The change made to 
the enclosed CoC is indicated by a vertical line in the margin. The staff's Safety Evaluation 
Report is also enclosed. 

The approval constitutes authority to use the package for shipment of radioactive material and 
for the package to be shipped in accordance with the provisions of 49 CFR 173.471. Those on 
the attached list have been registered as users of the package under the general license 
provisions of 10 CFR 71 .17 or 49 CFR 173.471 . 

Docket No. 71-9225 
TAC No. LA0129 

Enclosures: 1. Certificate of Compliance 
No. 9225, Rev. No. 57 

2. Safety Evaluation Report 

Sincerely, 

MiC!~~h~ 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 

and Safeguards 

cc w/encls. 1 & 2: R. Boyle, Department of Transportation 
J. Shuler, Department of Energy 
Registered Users 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, ·Packaging and Transportation of Radioactive Material. · 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported . 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

NAC International, Inc. 
3930 East Jones Bridge Road 
Norcross, GA 30092 

NAC International, Inc., application 
dated June 18, 2010. 

4. CONDITIONS 

5. 

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below. 

(a) Packaging ~ - \" ,\,V 
(1) Model No.: NAC-L~:-> 

(2) 

.1Y~ 

Description ~ " , -., r . 
lJJ ,-,''"':. . ~r ... 

The LWT is a steel-encas'ed, ~~~hieJ9~d shiBpi~gcask. The~~sk is designed to transport 
various radioacti~e conten $"as 'ljst~d in;'5~)(1y.~The10verall dimensions of the package, with 
impact limiters, ~aj:e 232 inc~~s I~~ by~~~che,si in d~meter. TQ~ cask body is approximately 
~OO inc.hes. in len gth andt~1: ieche'S- in tJlCim.et~r<,,,lhe~C.~s~ cavit~1s 178 .inches long and 13.4 
Inches In diameter. The yolum:t. of tne cavity IS app~9~lm~teIY 1~k5 cubic feet. 

~," i . ,' ; t· 

The cask body consists " :'?5-irl6h-thiCk sfiinl~~Sf:g(eel inr:!eT ;~hell, a 5.75-inch-thick lead 
gamma shield, a 1 \f-!pch.:tplPlS~~ainl;~~s!eel 06t~r shell, an(j:a neutron shield tank. The inner 
and outer shells are welded ' o a 14-inch;tnick-stanlless steel bottom end forging. The cask 
bottom consists of a 3~ilJlt;"-thick, 20.f5.;,it1~h-diameter le~(hjisk enclosed by a 3.5-inch-thick 
stainless steel plate and 'bottom,end forging. The c:ask lid is 11 .3-inch-thick stainless steel 
stepped design, secured to a +~f25"'inct:ll:thiGK!ingforging with twelve 1-inch diameter bolts. 
The cask seal is a metallic O-ring. JS.. se~bnd'teflon O-ring and a test port are provided to leak 
test the seal. Other penetrations in the cask cavity include the fill and drain ports, which are 
sealed with port covers and O-rings. 

The neutron shield tank consists of a 0.24-inch-thick stainless steel shell with 0.50-inch-thick 
end plates. The neutron shield region is 164 inches long and 5 inches thick. The neutron shield 
tank contains an ethylene glycol/water solution that is 1 % boron by weight. 

The cask is equipped with aluminum honeycomb impact limiters. The top impact limiter has an 
outside diameter of 65.25 inches and a maximum thickness of 27.8 inches. The bottom impact 
limiter has an outside diameter of 60.25 inches and maximum thickness of 28.3 inches. Both 
impact limiters extend 12 inches along the side of the cask body. 
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Description (continued) 

The maximum weight of the package is 52,000 pounds and the maximum weight of the contents 
and basket is 4,000 pounds. 

(3) Drawings 

(i) The packaging is constructed in accordance with the following Nuclear Assurance 
Corporation Drawings: 

(ii) 

LWT 315-40-01, Rev. 7 
LWT 315-40-02, Rev. 24 (Sheets 1-2) 
LWT 315-40-03, Rev. 22 (Sheets 1-7)* 
LWT 315-40-04, Rev. 12 
LWT 315-40-05, Rev. 10 
LWT 315-40-06, Rev. 10 . , t-

LWT 315-40-08, Re~. ~"~ (Sh~tsF?-5) ' i! 

Cask Assembly 
Body Assembly 
Transport Cask Body 
Cask Lid Assembly 
Upper Impact Limiter 
Lower Impact Limiter 
Cask Parts Detail 

i ' / 

* Packaging U it Nos. 1, 2, 3, 4, and 5 are const"ructed in accordance 
with Drawing blo':'LWT 315-40-03, Rev. 6 (Sheets'1 ... 6~. , 

The fuel assembly baskets are constructed in ~cc0rdanc~ with the following Nuclear 
Assurance CoqforatibRand NAC InternatiQnaT Drawings: 

LWT 31~0-09, ~. ~\) ?~-) // ~~R BaskE!,t~pacer 
LWT 316-40-10, Ret'. 8 (S(1eet§.J 2) RWR Basker . 
LWT 31 Br40-11 , (R ~ 2 . '4y.... .... .t3WR,Basket-Assembly 
LWT 315-40-121',R ~,,"" Metp,'~;Fuel ,Basket Assembly 
LWT 31 M O-045.; .• R'IK. , 6~ , 1~MTR E.L~ment Base Module 
LWT 315-'40-046"Re, y. f?~," .«(MTR ~.~ment Intermediate Module 
LWT 315-4~~~:47 , l\e · 6' I 42 MTR~lement Top Module 
LWT 315-40!~a, Rev. 3 '':''\ 42 fI.1T6 Element Cask Assembly 
LWT 315-40-0~9-;'" eV. 6 28 ~:r.R Element Base Module 
LWT 315-40-050, Rev. 6 . 28 MTR Element Intermediate Module 
LWT 315-40-051, Rev: S 28 MTR Element Top Module 
LWT 315-40-052, Rev. 3 28 MTR Element Cask Assembly 
LWT 315-40-070, Rev. 6 7 Cell Basket TRIGA Base Module 
LWT 315-40-071, Rev. 6 7 Cell Basket TRIGA Intermediate Module 
LWT 315-40-072, Rev. 6 7 Cell Basket TRIGA Top Module 
LWT 315-40-079, Rev. 6 Transport Cask Assembly, 120 TRIGA Fuel 

LWT 315-40-080, Rev. 4 
LWT 315-40-081, Rev. 4 

LWT 315-40-082, Rev. 4 
LWT 315-40-083, Rev. 0 

LWT 315-40-084, Rev. 4 

Elements or 480 Cluster Rods 
7 Cell Poison Basket TRIGA Base Module 
7 Cell Poison Basket TRIGA Intermediate 
Module 
7 Cell Poison Basket TRIGA Top Module 
Spacer, LWT Cask Assembly TRIGA 
Fuel 
LWT Transport Cask Assy, 140 TRIGA 
Elements 
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5. (a)(3)(ii) Drawings (continued) 

LWT 315-40-085, Rev. 1 

LWT 315-40-090, Rev. 4 
LWT 315-40-091, Rev. 4 
LWT 315-40-092, Rev. 4 
LWT 315-40-094, Rev. 4 
LWT 315-40-096, Rev. 3 
LWT 315-40-098, Rev. 6 (Sheets 1-3) 

LWT 315-40-099, Rev, 3 (Sheets 1-3) 

LWT 315-40-100, Rev. 4 (Sheets 1-5) 
LWT315-40-101 , Rev. 0 

Axial Fuel and Cell Block Spacers, MTR, 
and TRIGA Fuel Baskets 
35 MTR Element Base Module 
35 MTR Element Intermediate Module 
35 MTR Element Top Module 
35 MTR Element Cask Assembly 
Fuel Cluster Rod Insert, TRIGA Fuel 
PWRlBWR Rod Transport Canister 
Assembly 
Can Weldment, PWRlBWR Transport 
Canister 
Lids, PWRlBWR Rod Transport Canister 
4 x 4 Insert, PWRlBWR Transport 
Canister 

LWT 315-40-102, Rev 2 R REG { 5 x 5 Insert, PWRlBWR Transport Canister 
LWT 315-40-103,(Rey}'<r ',)'l! n .• S pacer, PWRlBWR Transport Canister 
LWT 315-40-104. Re v. 6 (Sheets 1-3) LWJ'i ~sk Assembly, PWRlBWR Rod 

.. ~ v Transp.o~ Canister 
LWT 315-40-105, Rev. 3 (Sheets 1-2) PWR Insert, PWRlBWR Transport Canister 
LWT 315;4'0110!6MR~V. 2 (Sheets 1-3) MIB Plat~~anister, LWT Cask 
LWT 31 ~!4(5-10a, . ev"J (Sheets 1-3) ,,;'lCell Basket, Top Module, DIDO Fuel 
LWT 315='"40-109, ~. v.\.~t( hee~jf) /~( 7pell Bask~t). Intermediate Module, DIDO 

t '..} . t ¥' Fl,Jel r i 

LWT 315-40-110" Rt V.1 ( ;heel§Jc3) " 7; Cell Bask~;# Base Module, DIDO Fuel 
LWT 31§1~0-111 ''3~ . 2 \. """ ~·/ JtvyT lrans~rt Cask Assy DIDO Fuel 
LWT 315~'t0-11 ~) Re~)~~, ~ "''' ~p,¢~r, Top:JYI0dule DIDO Fuel 
LWT 31540-120,. . (Sq~ets 1-3) " 1qe:'Modul~;,<General Atomics IFM, LWT 

,;.) ~tt· .. eask ,,,.! 'I 
LWT 315-4Q!',J,23, ' w .~(St1~~ .~spacer"G~neral Atomics IFM, LWT Cask 
LWT 315-40=1124, Rev. 1 ... f ,,' Transport' Cask Assembly, General Atomics 

., #'" " " ~( i/ IFM" bWT Cask 
LWT 315-40-125, Rev. 3 (Sheets 1-3) Transport Cask Assembly, 

, , .{ 

'," " 'Framatome/EPRI, LWT Cask 
LWT 315-40-126, Rev, 2 (Sheets 1-2) Weldment, Framatome/EPRI, LWT Cask 
LWT 315-40-127, Rev. 2 (Sheets 1-2) Spacer Assembly, TPBAR Shipment 
LWT 315-40-129, Rev. 2 Canister Body Assembly, Failed Fuel Can, 

LWT 315-40-130, Rev. 2 
LWT 315-40-133, Rev. 2 (Sheets 1-2) 

LWT 315-40-134, Rev. 2 

LWT 315-40-135, Rev. 1 

LWT 315-40-139, Rev. 1 
LWT 315-40-140, Rev. 1 (Sheets 1-2) 

PULSTAR 
Assembly, Failed Fuel Can, PULSTAR 
Transport Cask Assembly, PULSTAR 
Shipment, LWT Cask 
Body Weldment, Screened Fuel Can, 
PULSTAR Fuel 
Assembly, Screened Fuel Can, PULSTAR 
Fuel 
Transport Cask Assembly, ANSTO Fuel 
Weldment, 7 Cell Basket, Top Module, 
ANSTO Fuel 
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Drawings (continued) 

LWT 315-40-141, Rev. 1 (Sheets 1-2) 

LWT 315-40-142, Rev. 1 (Sheets 1-2) 

LWT 315-40-145, Rev. 0 (Sheets 1-2) 
LWT 315-40-148, Rev. 0 

LWT 315-40-156, Rev. 3 (Sheets 1-4) 
LWT 315-40-158, Rev. 0 

Weldment, 7 Cell Basket, Intermediate 
Module, ANSTO Fuel 
Weldment, 7 Cell Basket, Base Module, 
ANSTO Fuel 
Irradiated Hardware, Lid Spacer, LWT Cask 
LWT Transport Cask Assembly, ANSTO­
DIDO Combination Basket 
Canister Assembly SLOWPOKE Fuel 
Legal Weight Truck Transport Cask Assy, 
SLOWPOKE Fuel 

Contents 

Type and form of material 

All contents listed include,bothunirradiated and irradiated conditions_ . ...-<; 
(i) 

" " ).. 
PWR fuel ass~rnDlies. The maximum fuel assemolYFweight is 1650 pounds, the 
maximum average burnup is 35,000 MWd/MTU, the~~ililimum cool time is 2 years, and 
the maxirn~ initi~lfuel pin pressure at 70°F i§.,.565 pSlg The fuel assemblies consist of 
uranium ,~fbxide'P~lfet~ithin zirconium allRy,"type cladding, with the specifications listed 
below, arl'a' with fue l roa, pitch , ~QdAiametEff": cl~d thickne$ $, and pellet diameter as 
describecCin Table l-5~pf)the,.;apPicati~~. :~ 

.,.,. 'l'it ~"Il '" 

B&W 17x17 

CE 14x14 176 3.7 

CE 16x16 236 3.7 

WE 14x14 Std 179 3.7 

WE 14x14 OFA 179 3.7 

WE 15x15 204 3.5 

WE 17x17 Std 264 3.5 

""''''., 
l!JlIi";"',* 

Ma>" Initial 
Ur)nium Mass 
(MJ U) 

0.4658 

0.4037 

0.4417 

0.4144 

0.3612 

0.4646 

0.4671 

Max. Active 
Fuel Length 
(in.) 

144.0 

143.0 

137.0 

150.0 

145.2 

144.0 

144.0 

144.0 
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PWR fuel assemblies. (continued) 

WE 17x17 OFA 264 3.5 0.4282 144.0 

ExlANF 14x14 WE 179 3.7 0.3741 144.0 

ExlANF 14x14 CE 176 3.7 0.3814 134.0 

ExlANF 15x15 WE 204 3.7 0.4410 144.0 

ExlANF 17x17 WE 264 3.5 0.4123 144.0 

BWR fuel assemblies. The maximum fuel assembly weight is 750 pounds, the 
maximum average burnup is 30,000 MWd/MTU, the minimum cool time is 2 years, and 
the maximum initial fuel pin pressure at 70°F is 565 psig. The fuel assemblies consist of 
uranium dioxide pellets within zirssniu!l1 alloy type cladding, with the specifications listed 
below, and with fuel rop:p~t,G.tf.trod di .. [l1.~j,e~'i plad thickness, and pellet diameter as 
described in Tabl~~ 1+..2,~6~ of the applicationY' 

t ,Y ,-
Fuel Type 

GE 7x7r' 

" GE 8x8-1 

GE 9x9 

ExlANF 7x7 

ExlANF 8x8-1 

ExlANF 8x8-2 

ExlANF 9x9 

79 

49 

63 

62 

79 

74 

No. 
Water 
Rods 

0 

1 

2 

2 

2 

4' 

Max. Initial::) Max. Initial 
Uranium l' Uranium 
Enr~chme'nt !.Mass (MTU) 
,~%~t:J-

/ 235),,' 
-.. A1 

0.1854 

0.1979 

4.0 0.1960 

4.0 0.1764 

4.0 0.1793 

4.0 0.1779 

4.0 0.1666 

(1) Six-inch natural uranium blankets on top and bottom. 
(2) One large water hole - 3.2 cm 10, 0.1 cm thickness. 

Max. Active 
Fuel Length 
(in.) 

146 

146 

150 (1) 

150 (1 ,2) 

150(1,3,4) 

150(1,4) 

144 

145.2 

150 

150 

150 (3) 

(3) Two large water holes occupying seven fuel rod locations - 2.5 cm 10, 0.07 cm thickness. 
(4) Shortened active fuel length in some rods. 
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Type and form of material (continued) 

Deleted. 

MTR fuel elements composed of U-Al, U30s-AI, or U3Six-AI positioned within the MTR 
fuel basket specified in 5.(a)(3)(ii). Loose fuel plates must meet the requirements of the 
MTR fuel element content tables and must be loaded into an MTR plate canister prior to 
shipment. The fuel elements are composed of aluminum clad plates, with initial uranium 
enrichment up to 94.0 weight percent U-235. The maximum burnup and the minimum 
cool time shall be consistent with the decay heat limits in Item 5.(b)(2)(iv) and shall be 
determined using the operating procedures in Section 7.1.5 of the application. 

NISTR MTR fuel elements specifications are listed in Item 5.(b)(1 )(iv)(a), generic MTR 
fuel elements are listed in Item 5.(b)(1 )(iv)(b), and expanded fuel specifications 
applicable to LEU MTR fuel (up to 25.0 wt %235U) are listed in Items 5.(b)(1 )(iv)(c) and 
5.(b)(1 )(iv)(d). 

~~ f • l 

(a) NISTR MTR ~eJ~Ccintent Description .. , 
Parameter ~ - Plate 

Maximum 235U content per 
element (g) 

s380 
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Type and form of material (continued) 

(iv) (b) Generic MTR Fuel Content Description 

Parameter Limiting Values2 

Enrichment, wt. % s94 
235U 

Number of fuel plates s23 s19 s231 s17 s19 s23 

235U content per plate s18 s20 S201 s21 s21 s16.5 

Plate thickness (cm) ~0.115 ~0.115 ~0.1231 ~0.115 ~.200 ~0.115 

Clad Thickness (cm) ~0.02 

Active fuel width (cm) S6;p ~l RS6~ EI(l S6.6 
• { .j • 

s6.6 s6.6 s7.3 

Active fuel height (cm)", . 0 V 
1\ 

~·~t56 
' #'1. 

235U content per 
~ .. 

S38~ 
element (g) l-%) .; _ ,J 

Notes: 1.(./ '. "'--...,. 
,,;""" "'" 

,*--"'--~ 

......... ,." 
1. HEU~(>90 wt% ~~~~~hnChed):MlTR '1 h~~ing 23 PI¥~S with up to 20 g of 
235U peplate, with a·miniinumlp.lC!t~[ thickhess:'of 0.123 cm. must have at least 
2.0 cm C?J non-fueL m:aterial\~·the· elid~of ea.9h,. element. . This fuel may also be 
loaded up to 46Q.~g· W(~er element. ..' 

2. At enricbment~: 
characteristl5 rna 

1,;" 

ii'J{ ~_\.t {r 

/ • %~35U, MTRlfl). 1~ri1ents wlth extended fuel eaar ', - t~T · fcatiom~. aefined in 5.(b)(1)(iv)(c). 
,~;;", 0' 

,,'\: 
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5.(b)(1 ) Type and form of material (continued) 

(iv) (c) Expanded LEU MTR Fuel Content Description 

Parameter 

Enrichment, wt. % 
235U 

Number of fuel 
plates 

235U content per 
plate 

Plate thickness 
(cm) 

Clad Thickness 
(cm) 

Active fuel width 
(cm) 

Active fuel height 
(cm) 

235U content per 
element (g) 

Base S7.0 cm Active Fuel Width 

s25 s25 

S23 s23 

S22 S22 s22 S21 .5 

~O.115 

s6.6 

S7.1 cm Active 
Fuel Width 

S25 

S17 S23 

s22 

~O . 115 ~O . 200 

PAGES 

OF 31 

S7.15 cm Active Fuel 
Width 

S25 

s22 S23 S23 

S22 S21.5 s22 

~O . 119 

s7.15 

~56 ~56 ~61 

s470 
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5.(b)(1) Type and form of material (continued) 

(iv) (d) Expanded LEU MTR Fuel Content Description for High Fissile Material Mass 

Parameter Limiting Value 

Enrichment, wt. % 235U s25 

Number of fuel plates s23 

235U content per plate (g) s32 

Plate thickness (cm) ~0.115 

Clad thickness (cm) ~0.02 

Active fuel width (cm) "', ~",,~R ~E it $ 
s7.3 

Active fuel height (cm) .\J Y ,,,,;. " ~<t~,... ~56 
. . .p~ • 

235U content per element (g) " s640 ~.t\ • 
. ,.' .. 

(v) Metallic fuel rods containing _n~\'U r~ 1 enr:j~h~ent,{(J~anil}li1 pellets£with aluminum cladding 0.080-
inches thick. Tne. fuel pellet~diam,eter i~"'1.36 incne.s a,nd the maxhJlum fuel rod length is 120.5 
inches. The maximum wei~t offu" aniiA.mJ?~r roc), is ~.5 kg with} maximum average burnup of 
1,600 MWd/MTIU.and a miri um' cQ.olin~ftirhe '0f one' yeaF. " 

(vi) 

. ': A' +) ';;'. r/l' 

TRIGA damage~Qd u .t~~kl lelemeRts~)~R(~fuel ltements that have a cladding 
breach that allows~th,e e~ ~~i~f .91l~~!'}~O~i:cr ... Q€ ~ter are.c9hsidered damaged and will be 
loaded and transporf~d In ~~eaJadlCfi . e-aiiftfell}. ~Ii . ,\;.Q 

¥.,II ~ L r""O" 
"V~ ~\ I 
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5.(b)(1 ) Type and form of material (continued) 

(vi) (a) TRIGA fuel elements acceptable for loading in the poisoned TRIGA basket and 
meeting the following specifications: 

TRIGA HEU TRIGA LEU TRIGA LEU 
(Notes 1, 2, 6, & 7) (Notes 1, 2, 6, & 7) (Notes 1, 2, 6, & 7) 

Fuel Form Clad U-ZrH rod Clad U-ZrH rod Clad U-ZrH rod 

Maximum Element Weight, Ibs 13.2 13.2 13.2 

Maximum Element Length, in 47.74 47.74 47.74 

Element Cladding Stainless Steel Stainless Steel Aluminum 

Clad Thickness, in 2·q? ~ R l~': "" 0.02 0.03 

Active Fuel Length, in G· ... 
l~~* 'so 

'15 
.f f"" I '<~ .~ 14-15 (Note 4) 

~~') • ,r. 
Element Diameter, in 1.478 max. 1.478¥m,ax. 1.47 max. 

Fuel Diameter, in Cf') 1.435 max. 
,,(\. 

1 j~.p ma'} 1.41 max. 

Maximum Initial U contenUFWmen~' \e~~6 (!( 
v 
. 0~845 0.205 

kilograms <7,.. t: ~;, '7) ;,;;~,,) 

~ "'''"' 
~ /./ / l' , ' ...... 

Maximum Initial 235U Mass,~g!ams rl ~ 1~7, 111,<.)1·, ./l jl 69 < 41 .. , 1 ··"'1. ~., j / 

Maximum Initial 235U Enrichment, .~ , ,r 20f , " 20 if 'l:}~" 
weight percent 0, " ~ l?" r:-

\JI"'" il(',,1\- r , 

'~ 886 - +2300 2300 Zirconium Mass, grams I~ '0 " . " ' 

(Note 5) ',A" i.- -t ~ 1 '" - ()'" 
I ...... ,,~,:~ , . 

Hydrogen to Zirconium Ratio, max. 1.6 1.7", 1.0 
(Note 5) -
Maximum Average Burnup, MWd/MTU 460,000 151,100 151,100 

(80% 235U) (80% 235U) (80% 235U) 

Minimum Cooling Time 90 days 90 days 90 days 
(Note 3) (Note 3) (Note 3) 

Notes: 
1. Mixed TRIGA LEU and HEU contents authorized. 
2. TRIGA Standard, instrumented and fuel follower control rod type elements authorized. 
3. Maximum decay heat of any element is 7.5 watts. 
4. Aluminum clad fuel with 14 inch active fuel is solid and has no central hole with a zirconium rod. 
5. Zirconium mass and H/Zr ratio apply to the fuel material (U-Zr-Hx) and do not include the center 

zirconium rod. 
6. . Listed TRIGA fuel elements have a 0.225-inch diameter zirconium rod in the center. 
7. Dimensions listed are as-fabricated (unirradiated) nominal values. 
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5.(b)(1) Type and form of material (continued) 

(vi) (b) TRIGA fuel elements acceptable for loading in the nonpoisoned TRIGA basket and 
meeting the following specifications: 

Fuel Form 

Maximum Element Weight, Ibs 

Maximum Element Length, in 

Element Cladding 

Minimum Clad Thickness, in 

Maximum Element Diameter, in 

Active Fuel Length, in 
~, ~ 

Maximum Initial U Contentlelemenl~ .. 
j' "to ... 

kilograms ;'- '". 
\" 

Maximum Initial 235U Mass,~ams 
Maximum Initial 235U Enrich~ent, 
weight percent r\ 

Hydrogen to Zirconium Ratio,;\W,ax. 
(Note 5) Y ..... 

"fi' 
Maximum Average Burnup, MWd/MT'U 

Minimum Cooling Time 

Notes: 

TRIGA HEU 
(Notes 1, 2, & 6) 

Clad U-ZrH rod 
(Note 4) 

13.2 

47.74 

Stainless Steel 

1.5 max. 

15 

, " 

90 days , 
(Note 3) 

1. Mixed TRIGA LEU and HEU contents authorized. 

TRIGA LEU 
(Notes 1, 2, & 6) 

Clad U-ZrH rod 
(Note 4) 

13.2 

47.74 

Stainless Steel 

p .01 

90 days 
(Note 3) 

TRIGA LEU 
(Notes 1, 2, & 6) 

Clad U-ZrH rod 
(Note 4) 

13.2 

47.74 

Aluminum 

0.01 

1.5 max. 

15 

0.205 

41 

20 

2.0 

151,100 
(80% 235U) 

90 days 
(Note 3) 

2. TRIGA Standard, instrumented and fuel follower control rod type elements authorized. 
3. Maximum decay heat of any element is 7.5 watts. 
4. Element may contain a zirconium rod in the center. 
5. H/Zr ratio applies to the fuel material (U-Zr-Hx) and does not include the center zirconium rod. 
6. Dimensions listed are as-fabricated (un irradiated) nominal values. 
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5.(b)(1) Type and form of material (continued) 

(vi) (c) General Atomics TRIGA fuel elements acceptable for loading in the non poisoned 
TRIGA basket and meeting the following specifications: 

TRIGA HEU TRIGA LEU TRIGA LEU 
(Notes 1, 2, & 6) (Notes 1, 2, & 6) (Notes 1, 2, & 6) 

Fuel Form Clad U-ZrH rod Clad U-ZrH rod Clad U-ZrH rod 
(Note 4) (Note 4) (Note 4) 

Maximum Element Weight, Ibs 13.2 13.2 13.2 

Maximum Element Length, in 47.74 47.74 47.74 

Element Cladding Stainless Steel Aluminum 

Minimum Clad Thickness, in 0.01 
",. 

Maximum Element Diameter, in 
\ ~ .A 

1.5 max. '.,,1.5 max. 

Active Fuel Length, in 15 15 

Maximum Initial U 0.186 0.205 
Content/Element, kilograms:... . 

41 

25 

Hydrogen to Zirconium Rati~:\i.) 
max. 

, 
2.0 

(Note 5) 
~, ',,+" 

Maximum Average 8urnup, 460,000 583,000 151',100 151,100 
MWd/MTU (80% 235U) (80% 235U) (80% 235U) (80% 235U) 

Minimum Cooling Time 90 days 90 days 90 days 
(Note 3) (Note 3) (Note 3) 

Notes: 
1. Mixed TRIGA LEU and HEU fuel elements and LEU and HEU TRIGA fuel cluster rod contents 

authorized. 
2. TRIGA Standard, instrumented and fuel follower control rod type elements authorized. 
3. Maximum decay heat of any element is 7.5 watts. 
4. Element may contain a zirconium rod in the center. 
5. H/Zr ratio applies to the fuel material (U-Zr-Hx) and does not include the center zirconium rod. 
6. Dimensions listed are as-fabricated (unirradiated) nominal values. 
7. Limited to loading in top and bottom basket modules only. 
8. Limited to a maximum of three elements per basket module cell. 
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5.(b)(1) Type and form of material (continued) 

(vii) (a) TRIGA fuel cluster rods. TRIGA HEU fuel cluster rods have a maximum average 
burnup of 600,000 MWd/MTU (80% 235U depletion) and a minimum cooling time of 
90 days. TRIGA LEU fuel cluster rods have a maximum average burnup of 140,000 
MWd/MTU (80% 235U depletion) and a minimum cooling time of 90 days. TRIGA 
fuel cluster rods must meet the following specifications prior to irradiation: 

TRIGA Fuel Cluster Rods 

HEU LEU 

Fuel Form Clad U-ZrH rod 

Maximum Rod Weight, Ibs 1.5 

Maximum Rod Lengl~, ~h1. Pi R E 31 

Rod Cladding Incoloy 800 

Minimum Clad Thickness, in 0.015 

'" Maximum:"Ac~ve ~.~el Length, in 22.5 

0.53 

289.5 

55.0 

20 

357 

1.7 

t 

NOTE: TRIGA fuel cluster rods that have a cladding breach that allows the escape of 
gas or intrusion of water are considered damaged and will be loaded and transported in 
a sealed damaged fuel can. 
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Type and form of material (continued) 

(b) General Atomics TRIGA fuel cluster rods. TRIGA HEU fuel cluster rods have a 
maximum average burnup of 600,000 MWd/MTU (80% 235U depletion) and a 
minimum cooling time of 90 days. TRIGA LEU fuel cluster rods have a maximum 
average burnup of 140,000 MWd/MTU (80% 235U depletion) and a minimum cooling 
time of 90 days. TRIGA fuel cluster rods must meet the following specifications 
prior to irradiation: 

TRIGA Fuel Cluster Rods 

HEU LEU 

Fuel Form Clad U-ZrH rod 

Maximum Rod Weight, tpsn Or:'...., 1.5 
(... ..... 'l' • c ..... (, ... 

Maximum Rod ~e:rtgn( in 31 

Rod CladdJ!1~~- '1 ).. 
Incoloy 800 ? ., "" . ......,.. 

MinimurlJ.lGlad Thickness, in "'): , 0.015 
.~ 

Maximk n{ Act~EtFue.LJ;:ength, in /i/.~~ 
"..... 

22.5 
"" 

Maximu m Fuel p~ned~i~e~;~ 
;,f _ 7 " .J, (",) 0.53 

MaXi';;J11 U c~n~tltlRb~fgt~~j,~,;::) 
.i, 

. 48.6 289.5 ~; 

. .,. t 

't. l .j~ .~ 
.. ~ . ,... k f/~ 

~ 55.0 Maximlilm 235LJ Mass grams II .., , .. '}t:,46.5 If',.- , '-< I / 1," "'.",:1" 
, ' ~':1 . ,; l H. ; ~ }I:t' 

Maxi~u~:235U En~~nme~~, :,to. -.~~,,~ -'" 93.3 20 
weight p~rzent1\; "'I.,,'.. L \,'" • , 

ff'\ . 
Maximum Z·i r~6i1ium Mass, ~r~m~ 

I 

' 42'1 357 
" i 

Hydrogen to Zirconium Ra! io"rJlrax. ~. 1.7 

NOTE: TRIGA fuel cluster rods that have a cladding breach that allows the escape of 
gas or intrusion of water are considered damaged and will be loaded and transported in 
a sealed damaged fuel can. 

(viii) High burnup PWR rods, consisting of uranium dioxide pellets within zirconium alloy type 
cladding . The maximum uranium enrichment is 5 weight percent U-235, the maximum 
active fuel length is 150 inches, and the maximum pellet diameter is 0.3765 inches. The 
maximum burnup is 80,000 MWd/MTU, and the minimum cool time is 150 days. 
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Type and form of Material (continued) 

High burnup BWR rods, consisting of uranium dioxide pellets within zirconium alloy type 
cladding . The maximum uranium enrichment is 5 weight percent U-235, the maximum 
active fuel length is 150 inches, and the maximum pellet diameter is 0.490 inch. The 
maximum burnup is 80,000 MWd/MTU and the minimum cool time is between 150 - 270 
days, as specified in the table below: 

BWR Fuel Type Burnup, b Minimum Cool Time 
Array Size (GWd/MTU) (days) 

7x7 b s 60 210 
60 < b s 70 240 
70 < b S 80 270 

8 x 81 
,.., if"] P 1c~· S~O 150 

Note 1: Includes rods fro~alf'larger BWR'ass(Tb!¥ arrays (e.g., 9 x 9,10 x 10) 

'" ('J'v'> "4 
Intact or degradg,€1 clad DIDO fuel elements comppsed of U-AI, U30s-AI, or U3Six-AI 
plates fabricate d into four concentric tubes of varying) :liameters. The fuel elements 
have an initjal enrichment up to 94.0 weight percent l::J-235. Maximum degraded clad , , . 
allowablepper eleme{lt is s 5% surface area. Degraded,Ciad DIDO fuel elements are to 
be l~ad~:Dnto arT"~Lirni,num damaged fu~,can ~DF~) p~J Fig.ure 1.2.3-18 of the 
appllcat~. The fUe~el~~fts '~~ClII ha.ve,the1.speclflcatlo~s listed below: 

r- \I 

U1 
Maximum 235U content per Element 

Maximum Uranium content per' ''' ;( 
Element / A 

s 190 g 

S211 .1g 

Minimum Fuel Tube Thickness 0.130 cm 

Minimum Clad Thickness 0.025 cm 

Maximum Outer Diameter 9.535 cm 9.535 cm 9.535 cm 

Minimum Inner Diameter 5.88 cm 5.88 cm 5.88 cm 

Minimum Initial Enrichment 19 wt% 235U 40 wt% 235U 90 wt% 235U 

The maximum burnup and minimum cool time shall be consistent with the decay heat limits in 
Item 5.(b)(2)(xi)(a) and (b) and shall be determined using the operating procedures in Section 7.1.4 of 
the application. 
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Type and form of material (continued) 

General Atomics (GA) Irradiated Fuel Material (IFM) consisting of two separate types of 
fuel materials: (a) High Temperature Gas Cooled Reactor (HTGR); and (b) Reduced­
Enrichment Research and Test Reactor (RERTR) type TRIGA fuel entities. 

(a) GA HTGR IFM comprised of four forms: fuel particles (kernels), fuel particles 
(coatings), fuel compacts (rods), and fuel pebbles. Fuel particles (kernels) are 
solid, spheridized, high-temperature sintered fully-densified, ceramic kernel 
substrate, composed of U02, UC02, (Th,U)C2, or (Th,U)02' Fuel particles 
(coatings) are solid , spheridized, isotropic, discrete multi-layered fuel particle 
coatings with chemical composition including pyrolitic-carbon (PyC) and silicon 
carbide (SiC). Fuel compacts (rods) are multi-coated ceramic fuel particles, 
bound in solid, cylindrical, injection molded, high-temperature heat-treated 
compacts which are composed of carbonized graphite shim, coke, and graphite 
powder. Fuel pebbles ar ulti-coated fuel particles, bound in solid, spherical 
injection-molded' ~f9 - emperatqF'e heat-treated pebbles composed of 
carbonize~~gr;pphite shim, coke snail bp,hite powder. Initial enrichment of the 
HTGR le~ ·\jaries from 10.0 to 93.15 wt% )tU. 

" 0 (b) GA RERTR IFM comprised of irradiated TRIGA,fuel elements which contain 
th r,eeJdistinct mass loadings of uranium"pf~20, 30, and 45 wt% U. The average " ~- ~-l1)ass of the fllel~portion of the elements.is 551 g with a maximum initial 
enrichment~ 19,?r ,wt. %j J,. ,35. /'''! "" () « t, (~ , ... , . ,) ... ~ 

GA IFM'centent desG:riPti~rt ",MII.J.. .' \ 3 
f n",-"",:--wI .7 

GA RERTR IFM 

U-ZrH metal alloy 

23.73 

n/a 29.92 

Maximum active fuel length, in n/a 22.05 

Fuel rod cladding n/a Incoloy 800 

Maximum Uranium, kg U 0.21 3.86 

Maximum initial 235U, wt% 93.15 19.7 

Maximum Activity, Ci 483 2920 
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5.(b)(1) Type and form of material (continued) 

(xii) Tritium-producing burnable absorber rods (TPBARs), as described in Section 1.2.3.6 of 
the application . Each TPBAR is approximately 153 inches in length and 0.381 inches in 
diameter and is stainless steel clad. The TPBARs contain lithium aluminate annular 
pellets, with an inner zircaloy liner and an outer nickel-plated zircaloy tube. Each 
TPBAR contains a maximum of 1.2 grams tritium. The minimum cool time is 30 days. 

(xiii) Intact or damaged PULSTAR fuel elements, including fuel debris, pieces and nonfuel 
components of PULSTAR fuel assemblies as specified below. 

Description 

Maximum Pellet Diameter (inch) 

Minimum Element (Rod) ClaS!din§ kbic~ness (inch) 
. 1\ .' , " l· . 

Minimum Elem,e~(J~6d) "Diameter (inch) l i <., 

Maximum Actlvj Fuel Height (inch) 

Maximum Depletion (% 235U) , 

Minimum Cooling Time (yrs) 

Maximum Heat Load per Assembly 0N) 

Maximum Heat Load per Element 0N) 

(. J 

Value 

0.423 

0.0185 

0.470 

24.1 

26.2 

38 

80 

39.6 

6.5 

33 

25 

s25 

45 

1.5 

30 

1.2 

Damaged PULSTAR fuel elements, including fuel debris, pieces and nonfuel 
components of PULSTAR fuel assemblies must be loaded into a PULSTAR can. The 
contents of a PULSTAR can are restricted to the equivalent of the fuel material in 25 
intact PULSTAR fuel elements and of the displaced volume of 25 intact PULSTAR fuel 
elements. 
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5.(b)(1) Type and form of material (continued) 

(xiv) Intact or degraded clad ANSTO fuel consisting of spiral fuel assemblies and MOATA 
plate bundles. Maximum degraded clad allowable per element is :S 5% surface area. 
Degraded clad ANSTO fuel elements are to be loaded into an aluminum damaged fuel 
can (DFC) per Figure 1.2.3-18 of the application. 

Spiral fuel assemblies consist of 10 curved uranium-aluminum alloy fuel plates between 
an inner and an outer aluminum shell , with the followin fuel arameters: 

Parameter 

Number of fuel plates per assembly 

Maximum 235U content per assembly (g) 

Maximum enrichment (wt % 235U) 
i\,..t "" 

Maximum assemblY.' wei~ht '(Ib) 
C.'y 

Minimum PI~ 'I r6kness (cm) 

Minimumtitive fuel height (cm) 

Maximum bundle weight (Ib) 

-G 

-..k 

Limiting Values 

10 

160 

95 

18 

0.124 

59.075 

Limiting Values 

....... 14 

22.3 

92 

0.18 

7.32 

18 

(xv) Segmented TPBARs and associated segmentation debris resulting from post-irradiation 
examination, as described in Section 1.2.3.6 of the application. Each equivalent TPBAR 
contains a maximum of 1.2 grams of tritium. The minimum cool time is 90 days. 

(xvi) Solid, irradiated and contaminated fuel assembly structural or reactor internal 
component hardware, which may include fissile material, provided the quantity of fissile 
material does not exceed a Type A quantity and qualifies as an exempt quantity under 
10 CFR 71 .15. 
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5.(b)(1) Type and form of material (continued) 

5.(b)(2) 

(xvii) PWR MOX (mixed oxide) undamaged fuel rods consisting of uranium and plutonium and 
plutonium dioxide pellets within zirconium alloy type cladding. The plutonium enrichment 
is 7.0 weight percent maximum and 2.0 weight percent minimum, the maximum active 
fuel rod length is 153.5 inches, and the maximum pellet diameter is 0.3765 inch. The 
maximum burnup is 62,500 MWd/MTU and the minimum cool time is 90 days. 

(xviii) Damaged or undamaged SLOWPOKE fuel rods, including fuel pieces and debris as 
specified below: . 

Parameter Limiting Values 
Maximum Cask Heat Load (W) 5 
Maximum Canister Heat Load (W) 0.625 
Payload Limit (Ib/canister) 25 
Maximum 235U per rod (g) R R E 2.800 
Maximum U per rod (~' ~ G U I 3.111 
Maximum Enrichm~f'lt wt% 235U) ,, 95 
Minimum cool tltn'i (yr) 4 )1:4 
Maximum bothup (GWd/MTU) or 39' 
wt% 235U Qepletion 4.5 i"" 

Maximum quantity ~f m'at~ial ~e~ package . /" ~ .., 

Not to exceed 17000 poun~ in~lu ing:d0~?ent: ~nd t!Jel assembly basket or other internal 
support structure:, • . \. ~"~A~'l.i:~ // ~\ 
(.) F th (); t t ~· ~d .-:. "·Iol.~d' ..... It 5 (tb ("1 )(.);7.: ii. :PWR""- bl 't' d 'th' th I or e co~ en s esg luc .. In; em. . ' I :.t 20.,7" .:assem y POSI lone WI In e 

PWR fue~sem -~ . - er.t.·NI~ximum~ c ' at not t ; exceed 2.5 kilowatts per PWR 

assembly. "'/ '" ":",' .f::? 
(ii) For the conterffstj escribed in~tefTol; .'(b)('11tii ): two(8WR assemblies positioned within 

the BWR fuel ass~mbly basket. Maximum deca'~ l1eat not to exceed 1.1 kilowatts per 
BWR assembly. 

(iii) Deleted. 

(iv) For MTR fuel elements as described in Item 5.(b)(1 )(iv): 

Up to 42 fuel elements positioned within the MTR fuel assembly basket (7 fuel elements 
per basket module). Each of the MTR basket cell openings may contain a loose plate 
canister. The contents of each loose plate canister are limited to the number of fuel 
plates, dimensions, and masses that are equivalent to an intact MTR fuel element, as 
specified in Item 5.(b)(1)(iv) . 

(a) The maximum decay heat is not to exceed 1.26 kilowatts per package, with each 
MTR fuel assembly basket module not to exceed 210 watts. 

(b) HEU, MEU, and LEU MTR fuel elements with decay heat not exceeding 30 watts 
per element may be loaded in any basket position. 
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5.(b)(2) Maximum quantity of material per package (continued) 

(v) 

(vi) 

(c) Mixed HEU, MEU, and LEU MTR contents, with decay heat limits as specified 
above, are authorized. 

(d) MTR fuel elements with degraded or mechanically damaged cladding are 
authorized, provided the total surface area of through-clad corrosion and/or 
mechanical damage does not exceed 5% of the total surface area of the damaged 
element. 

(e) For HEU-MTR fuel elements only, the center fuel element in any basket module is 
not to exceed 120 watts. The two exterior fuel elements vertically in-line with the 
center assembly for transport are not to exceed 70 watts. 

(f) MTR fuel elements containing more than 470 g 235U (more than 22 g 235U per 
plate) are limited to up tQ fou~ ~~ments loaded in basket positions 4,5,6, and 7 of 
a seven-elem-:mtt9:~ke~pefi FiQlIr~ 1t-1 of the application. Basket positions 1, 2, 
and 3 are t ~b~blocked by spacer ha?ct~~e. 

For the conter:i~eSCribed in Item 5.(b)(1 )(v): u~ 0 15 intact metallic fuel rods 
positioned .wItHin the appropriate basket. Maximum' decay heat not to exceed 0.036 
kilowatts per'rod __ T,:ta.I, weight of all rods no~&xceea).., ,805 pounds. 

t...:J ".i"-.,. 1 .. .':' 
For faile~ "!l1etallic '{ eIJ~\Of t!l:;~~ e ?~Cri~(j in Item{S: (b)(1 )(v): 

( ) U -qt" . Ct, \" ? t ./ . ' c'r' f 4t· t 11 ° I d . t a p- 0 Sl~ c~nls.;ers ~~n~! mQ on~,. ,e e~ Ive me a .'£. ue ro per canis er. 
Te canlst F~ ... ~re 2:t5'"1 cn I. . ailed fuEtI 'r9d canlsl ers as shown on 
Nuclear At< .s~ra~ , Corporation Dravv"'g¥N,6;' 340-.!:gB-D2, Rev. 10, and are 
PlaQ~ in a six::f,\~I,e lirier as sho~ri' 'on ~~~ar Assurance Corporation 
DrawiRg N07"31Si.P4P~3,Hev. ~ \".' beJ'£!aximurp decay heat load for a 
defective met '/lic}oel ;raa is' limite~to.~· watts; or,) 

"Ar_ ' . .... 1lif, .. '.:' . v J._: r) . . 
(b) Up to three ,canlsters con'tamlng either up t9 three defective metallic fuel 

rods per canister or up to 10 failed fuel filters per canister. The canisters 
are 4.00-inch I.D. failea fuel rod canisters as shown on Nuclear Assurance 
Corporation Drawing No. 340-108-D1, Rev. 10, and are placed in a three­
hole basket as shown on Nuclear Assurance Corporation Drawing No. 315-
40-12, Rev. 3. The weight of the filters is limited to 125 pounds per 
canister. For canisters containing fuel rods, the maximum decay heat load 
is 15 watts per canister; and for canisters containing filters, the maximum 
decay heat load is 5 watts per canister. 
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Maximum quantity of material per package (continued) 

(vii)(a) For TRIGA fuel elements as described in Item 5.(b)(1 )(vi)(a): 

(vii)(b) 

Up to 140 intact fuel elements in the TRIGA fuel package with poisoned baskets. Up 
to four fuel elements per basket cell and up to seven cells per basket may be loaded. 
Damaged TRIGA fuel elements or fuel element debris (up to a total of two equivalent 
elements) shall be transported in a sealed damaged fuel can (one damaged fuel can 
per cell) . The sealed cans are to be in accordance with NAC International Drawing 
Nos. 315-40-086, 315-40-087, and 315-40-088. 

Mixed intact and damaged fuel contents and fuel debris are authorized. Base and top 
fuel basket modules may contain intact fuel elements or sealed damaged fuel cans 
containing damaged fuel and fuel debris. A maximum of seven damaged fuel cans is 
authorized per top and base basket modules with a maximum of 14 per package. 
Intermediate fuel basket mo ules ay contain only intact TRIGA fuel elements. 

, \(". ~ l H - G l _ 
The maximum qe?ay tieat shall not exceetl<? ~ watts per TRIGA fuel element (or 
equivalent for 'damaged fuel) and 1050 watts 'per}Rackage. The cask and baskets 
must be cO{1fig~red as shown in NAC InternatioaJ"E>rawing Nos. 315-40-084, 315-40-
080, 315;.4d~081, and 315-40-082. v~ 

i~ 

J , "' , <#"~-... ~.,.;.~_ 
For TRIGA fuel"eletnents as described in Item,5.(b)(1)(vi)(b): 

'" \ " I .;-, \... ":;,' '\..~. ; ~,) " 
Up to 1>iW intact fu~1 elern,nts,)o m e Tf\IGA:fuel package, with non-poisoned basket. 
Up to four fuel elements lPer ~~~",~t cellpnly~loaded in the six periphery cells. TRIGA 
fuel elements 0 ' s~!ed cans may no( be Iqaded 'n the ~nter cell of the non-poisoned 
basket.l"':!?am~g~~IGAfoel elemen!~ ... or:~Je~yebris @p to two equivalent elements) 
shall bet ranspbrtear lf1ta-,sejiled da~ged f~~,tean (op'e damaged fuel can per cell). 
The sea'le.d cansraretQ ~In accord~~&~~l trNAC l/ltarnational Drawing Nos. 315-40-
086 315-'AO-087 Srt ' 3t'5 l>!.. _ --.""'"~,' f*") 

, 'V - .,# ' . il' . . .' "1/ L. "'(1 ,'I;*l () 
Mixed intact an~damaged fuel ,contents and fuel aebris are authorized. Base and top 
fuel basket modules may contain intact fuel elements or sealed damaged fuel cans 
containing damaged"fuel ~ fuel debds. A 'maximum of six damaged fuel cans is 
authorized only in the peripherY t ells per top and base basket modules with a 
maximum of 12 per package. Intermediate fuel basket modules may contain only 
intact TRIGA fuel elements. 

Maximum decay heat not to exceed 7.5 watts per TRIGA fuel element (or equivalent 
for damaged fuel) and 900 watts per package. Fuel may not be loaded in the center 
cell of the non-poisoned TRIGA fuel basket. The cask and baskets must be configured 
as shown in NAC International Drawing Nos. 315-40-070, 315-40-071 , and 315-40-
072, and 315-40-079. 
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Maximum quantity of material per package (continued) 

(vii)(c) For General Atomics TRIGA fuel elements as described in Item 5.(b)(1)(vi)(c): 

Up to 120 intact fuel elements in the TRIGA fuel package with non-poisoned basket. 
Up to four fuel elements per basket cell only loaded in the six periphery cells. TRIGA 
fuel elements or sealed cans may not be loaded in the center cell of the non-poisoned 
basket. Damaged TRIGA fuel elements or fuel debris (up to two equivalent elements 
of maximum 1.5 inch diameter) shall be transported in a sealed damaged fuel can (one 
damaged fuel can per cell). The sealed cans are to be in accordance with NAC 
International Drawing Nos. 315-40-086, 315-40-087, and 315-40-088. 

Loading of TRIGA HEU and LEU fuel elements having >138 g and >169 g initial 235U 
mass contents, respectively, are limited to top and bottom basket modules and up to 
three rods per basket cell. A minimum of one TRIGA dummy rod per NAC Drawing 
No. 315-40-085 shall be in talle~t.i place of a TRIGA fuel element to limit the 
maximum number~f~ct~ , '. r c~I' to:t~!1r {/ y 

Mixed IOading <i9(s'e~arate cells of TRIGA fU~I1'le[:1Jents and TRIGA fuel cluster rods 
[per 5.(b)(ta.cy11)(b)] is authorized in fuel basket rlqd~les with the content quantities 
limited in),accordance with the other conditions ancrl imitations of 5.(b)(2)(vii)(c) and 
5. (b)(2) ,viiij(b)._ _ ~ ''''-l 

. """'-. . :"".., 
MaximOh1 decay"heat" ~b! to eAce~,d 7.5(~~tt~lper TRI6A fuel element (or equivalent 
for damaged fuel) a"nd 9p9 wa~s 'j:?er pa,ckage. Fuel may not be loaded in the center 
cell of the non-poi~ned RI<Pfli~1 ba~ket. ~The cask a~d baskets must be configured 
as shoW"n in N IC . tern~tI9nal Driwirlg!Nql ~15~0-07~~ 

,. , ,,>~; I/F' .~. 
,~ ' -'.J' ~ 

'" \ l' .. "" 

,~,'. '" 
, /11 

• 
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Maximum quantity of material per package (continued) 

(viii)(a) For TRIGA fuel cluster rods as described in Item 5.(b)(1)(vii)(a): 

Maximum decay heat not to exceed 1.875 watts per TRIGA fuel cluster rod (or 
equivalent for failed fuel) and 1050 watts per package. TRIGA fuel cluster rods must be 
positioned in either the non-poisoned TRIGA fuel basket or in the poisoned TRIGA fuel 
basket. Fuel may not be loaded in the center cell of the non-poisoned TRIGA fuel 
basket. The non-poisoned basket must be configured as shown in NAC International 
Drawing Nos. 315-40-070, 315-40-071, and 315-40-072, and the poisoned basket must 
be configured as shown in NAC International Drawing Nos. 315-40-080, 315-40-081, 
and 315-40-082. 

Up to 480 intact cluster rods per package in the non-poisoned TRIGA fuel baskets (up to 
six periphery cells loaded with 16 cluster rods each), and up to 560 intact cluster rods 
per package in the poisoned TRIGA fuel baskets (up to 7 total cells loaded with 16 
cluster rods each). TRI~Arfu - 1~cluster:rcD9S;I1) Ust be positioned within the fuel rod inserts 
as shown on NAC,,"1nternational Drawing No~ 3~ 5-40-096. 

Damaged TRIG){fuel cluster rods or cluster rod debri~ (up to six equivalent rods) shall 
be transpor,ted' in a sealed damaged fuel can, The S'eaJed cans are to be in accordance 
with NACl~tern~n~~raWing Nos. 315-4~:9§: , 315-4Q-087, and 315-40-088. 

Mixed in-act and d'am~g~d uel,,..c,.o_Olent~('(~~ ~~tel debris ar:e authorized. Base and top 
fuel basK t modules~aYlC911taip~J ri\ ct"tyel ctt;ster rods t'J,sealed DFCs. Intermediate 
fuel bas~ mOdules\~y(~~~ nly i~,ct :~gel ,cluster r~s. 

(viii)(b) For TRIG~ ~el c~ ~~ ~escri~, iP'I!~~(b)(:[:ii)(b): 
Ma~imum'tte~a~ h~at rI~t.tot'E},fceed 1 "~]5 .... "Y_ s per 1 R1GA fuel cluster rod (or 
equivalent fQr fallea~fuel~ a aJi 'f95a~atts' ',' rpackage:r: RIGA fuel cluster rods must be 
positioned in ·t"'e.non-poisone~'1'RIGA f e'j$:~asket. ~el may not be loaded in the center 
cell of the non-pOIsoned TRIG~ fu'el' basket. The"non-poisoned basket must be 
configured as shown in NAC International Drawing Nos. 315-40-070, 315-40-071 , and 
315-40-072. .. 'J?'" 

Up to 480 intact cluster rods per package in the non-poisoned TRIGA fuel baskets (up to 
six periphery cells loaded with 16 cluster rods each), and up to 560 intact cluster rods 
per package in the poisoned TRIGA fuel baskets (up to 7 total cells loaded with 16 
cluster rods each). TRIGA fuel cluster rods must be positioned within the fuel rod inserts 
as shown on NAC International Drawing No. 315-40-096. 

Damaged TRIGA fuel cluster rods or cluster rod debris (up to six equivalent rods) shall 
be transported in a sealed damaged fuel can. The sealed cans are to be in accordance 
with NAC International Drawing Nos. 315-40-086, 315-40-087, and 315-40-088. 

Mixed intact and damaged fuel contents and fuel debris are authorized. Base and top 
fuel basket modules may contain intact fuel cluster rods or sealed DFCs. Intermediate 
fuel basket modules may contain only intact fuel cluster rods. 
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Maximum quantity of material per package (continued) 

Mixed loading in separate cells of TRIGA fuel elements [per 5.(b)(1)(vi)(c)] and TRIGA 
fuel cluster rods [per 5.(b)(1)(vii)(b)] is authorized in fuel basket modules with the content 
quantities limited in accordance with the other conditions and limitations of 5. (b)(2)(vii)(c) 
and 5.(b)(2)(viii)(b). 

(ix) For high burnup PWR fuel rods, as described in Item 5.(b)(1)(viii) : up to 25 fuel rods. 

(x) 

(xi) 

Maximum decay heat not to exceed 2.3 kilowatts per package. 

Intact individual rods may be placed either in an irradiated or unirradiated fuel assembly 
lattice (skeleton) or in a fuel rod insert. The PWR fuel assembly lattice must be 
transported in the PWR basket. 

Up to 14 of the 25 fuel rods m(ily be classified as damaged. Damaged fuel rods may 
include fuel debris, pa1i1;I~s,fr6ose lIe~ ,~a(l<;i fragmented rods. Damaged fuel rods 
must be placed in.,a 'fuel' rod insert. Damage'dJu~1 rods may also be placed in individual 
failed fuel rod caQsOles, as shown in Figure 1 . 2.3~,)1 of the application, prior to 
placement in ~he fuel rod insert. Guide/instrument tubes and tube segments may be 
placed in t t;te fuel rod insert. The fuel rod insert mu~t:be transported in a PWRlBWR 
transport " a iste[" which is positioned in the P~Rins4n the PWR basket. 

f~, r 
"~ l' .-

For high/l:)crnup B ' R fue ods as descrliSed iJj Item 5.(o)(1)(ix): up to 25 fuel rods. 
Maximutn decay heat no', to exc;eela 2.1 ~j lbw 1ts per paekage. I-- \. ~,;.\ ....., 
I t t · 'c" d I . d ~ . ,~ ~U.4#d 'th/ J . j f J ~!I I tt' . f I d n ac In l ol l ua re .I&,t may lJej)lace tll ~r InfS tJ~ assernlJ y a Ice or In a ue ro 
insert. The BW f 7~!isembly lattice mlJ~fq~:t f,~r;lsportect in the PWR insert in the PWR 
basket. ' \ , • ""'-l,,{~ . \ . ~!": ~ 

. . 1...~t li:0 If,/' 
; . '. ~'- , F'~~/ ," . . #' ('J.A~~,i'lo. f , ~ 

Up to 14 of the 25fU~ ~rO:ds ~ayoe classified as dama~ed. Damaged fuel rods may 
include fuel debris, particles, loose~ pelletS"tand fragmented rods. Damaged fuel rods 
must be placed 1r1f a fuel rod insert'. · Damaged fu~1 rods may also be placed in individual 
failed fuel rod capsules, as shown in Figur:e 1.2.3-11 of the application, prior to 
placement in the fuel rod insert.-Water~rods and inert rods may be placed in the fuel rod 
insert. The fuel rod insert must be' transported in a PWRlBWR transport canister, which 
is positioned in the PWR insert in the PWR basket. 

For DIDO fuel as described in Item 5.(b)(1)(x): 

(a) Up to 42 DIDO fuel elements with a maximum decay heat not to exceed 25 watts 
per DIDO fuel element, provided the top basket fuel element active fuel region is 
spaced a minimum 3.7 inches from the bottom of the cask lid. Spacing of the 
active fuel may be accomplished by fuel element hardware, lid spacer, or a 
combination thereof. Maximum decay heat is 1.05 kilowatts per package. At a 
top basket active fuel region to cask lid spacing of less than 3.7 inches, the 
maximum decay heat not to exceed 18 watts per DIDO fuel element and a total of 
756 watts per package. The DIDO fuel elements are to be loaded into a DIDO 
basket configured as shown in NAC International Drawing No. 315-40-111. 
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Maximum quantity of material per package (continued) 

(xii) 

(b) A mixed fuel load of up to 42 DIDO fuel elements and spiral and MOATA fuel 
assemblies [per item 5.(b)(1 )(xiv)] in an ANSTO-DIDO combination basket configured 
as shown in NAC International Drawing No. 315-40-148 consisting of a top ANSTO 
basket module per NAC International Drawing No. 315-40-140; four intermediate 
DIDO basket modules per NAC International Drawing No. 315-40-109; and one 
bottom DIDO basket module per NAC International Drawing No. 315-40-110. DIDO 
fuel elements loaded into intermediate and bottom basket modules are limited to s18 
Watts. Up to seven degraded clad DIDO, spiral, and/or MOATA fuel assemblies in 
DFCs per Figure 1.2.3-18 of the application, or intact DIDO, spiral, and/or MOATA 
assemblies may be loaded in the top ANSTO module. The per element or DFC heat 
load limits for the top ANSTO module are: DIDO fuel element with or without DFC is 
10 Watts; spiral fuel element in DFC is 10 Watts and 15.7W without DFC; and MOATA 
fuel element in DFC is 1 Watt and 3 Watts without DFC. Maximum heat load per 
package is 753 Watts. 

1#" '~"\ \ (; 

For GA IFM as descf ibedin Item 5.(b)(1 )bd): 

(a)Mixture O~f~~I~articles (kernels and coatingst a el compacts (rods), and fuel pebbles, 
packae,;Cin its own Fuel Handling Unit (FHU). 1J 
GA i4-1:GR FHOC~[lSists of two redundsn canister'f GA HTGR IFM is packaged 
insid~"'a prima~~.sams~~r wjt~eldf1d~cfo~gre, as shtS\tVn in General Atomics Drawing . 
No. 032237, Re~ . ~,l" 1.'"G~":Primary,£nc'lpsure." T~e)primary canister is packaged 
inside a second~ry ·?~!Qiste'ru.'!V i h w~l~ed closure, as ,~hown in General Atomics Drawing 
NO.l Oa2231 ,(Re'jl..-A, "t:{JGR Secondary"E9clqsure."";;;;" 

t,,",, '\c. ., • t, - . " 
~." ~ . ,,"-; <i? ,.~.f' ~.~:; 

GA I+FF<fR P[lU 9tarm~,imum d~~ay he~lj1ot to ~x~ed 2.05 watts, and maximum 
loaded. w. eight1fl~ot tp exceed 71.5~1 '" . ' ,/, 

"'. ~ . . " ...... ".; ''i . .... ?y~ ~ ... ' • .r" '" :.%t ........ - " -,' VJ 
\ .1"' . ~ t z -0'. . , . 

(b) Twenty 'n:radlated TRIGA ' . . Sma ~ ; 13 oU e elements are Intact, and the 
remaining 7,~e sectioned. GY:\ RERTR IFMt!s packaged in its own FHU. 

GA RERTR FHU consists of twe redu, C;tant~anisters . GA RERTR IFM is packaged inside 
a primary canister with welded clo ure, as shown in General Atomics Drawing No. 032236, 
Rev. B, "RERTR Primary Enclosure." The GA RERTR IFM primary canister is packaged 
inside a secondary canister with welded closure, as shown in General Atomics Drawing No. 
032230, Rev. A, "RERTR Secondary Enclosure." 

GA RERTR FHU total maximum decay heat not to exceed 11 watts, and maximum loaded 
weight not to exceed 76.0 Ibs. 
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Maximum quantity of material per package (continued) 

(xiii) For TPBARs as described in Item 5.(b)(1)(xii) : 

(xiv) 

(xv) 

Up to 300 TPBARs, including a maximum of 2 damaged rods, positioned within a 
consolidation canister, as shown in Figure 1.2.3-10 of the application . The consolidation 
canister is transported in a TPBAR basket assembly. The maximum decay heat is 2.31 
watts per rod and 693 watts per package. The maximum weight of the TPBARs and the 
consolidation canister is 1,000 pounds. Consolidation canisters with fewer than 300 
TPBARs may also contain stainless steel spacers of various geometries. The total 
weight and volume of the reduced TPBAR contents plus the spacers must be less than 
or equal to the weight and volume of 300 TPBARs. 

Up to 25 TPBARS, including a maximum of 2 prefailed rods, positioned within a 
PWRlBWR Rod Transport Canister. The PWRlBWR Rod Transport Canister is 
transported in a TPBAR basket assembly. The maximum decay heat is 2.31 watts per 
rod and 58 watts per p CK.ag~' H t ' G l f 

\ ' ~, I 
C '?'" ("t 

For PULSTAR~I-as described in Item 5.(b)(1 )(iXiil 

Up to 700 iPt}bt or damaged PULSTAR fuel elemePs~n either assembly or element 
form, incl tti~g fl,JeJ debris, pellets, pieces and .onfuel' components of PULSTAR fuel 
assembl~e~( Th~~conteJ1ts of a PULSTAR can are restricted to the equivalent of the fuel 
material §1n 25 inta '" PUCs ARjueJelementk'apd of the @tsplaced volume of 25 intact 

- , ' " '\ •. ' ,,>,*,~ 

PULSTAR fuel elem~ntS t1r,/"":' '~ 

For AN SirO fuel as /a~sCri(ti~>t..'t'e· 5~'(~)( 1 >& iV):/ 
\ ,~~'q. " ~ ~"(,' ''':' ' { ~ c (' , '.' , 

(a) Up t642 spiral fuel ,~ssemblies , MOATA'Rlate bundles, or any combination of spiral 
11 ' " ~ r Ii., ~ , . 

fuel assemblies anq M ! AT A plate Bundles. ANST0 fuel must be loaded within 
ANsT@: b"as~~t? ' 8daies~~r-fJfa , rue( a~~embli:s~ay be cropped by remov.ing 
nonfuel-beanng haTciware' to' flt" 'tj1e Ar<I'~TO ba ket modules. Fuel assemblies that 
are cropped( but are othe is~\llntact, may I:>e considered intact. For spiral fuel 
assemblies, fhe m ~imum decay heat per assembly is 15.7 watts. The minimum 
cool time as a function 61 bl;lmup sfiaW6e consistent with the maximum decay heat 
limit and shall be determi nea'using the procedures for medium enriched DIDO fuel 
in Section 7.1.4 of the application; the minimum cool time may not be less than 270 
days. For MOATA plate bundles, the maximum heat load per bundle is 3 watts, 
and the minimum cool time is 10 years. 

(b) A mixed fuel load of up to 42 spiral and MOATA fuel assemblies and DIDO fuel 
elements [per item 5.(b)(1 )(x)] in an ANSTO basket configured as shown in NAC 
International Drawing No. 315-40-139. Degraded clad elements placed in DFCs 
per Figure 1.2.3-18 of the application or intact DIDO fuel elements are limited to 
loading in the top ANSTO basket module. Maximum heat load per DIDO element 
is 10W. Degraded clad spiral and MOATA fuel assemblies in DFCs are also 
limited to loading in the top ANSTO basket module. Spiral fuel assemblies placed 
into DFCs are limited to a maximum of 10W and MOA TA plate bundles loaded in 
DFCs are limited to 1W. Spiral fuel elements not placed in DFCs are limited to 
15.7W 
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Maximum quantity of material per package (continued) 

and MOATA plate bundles not placed in DFCs are limited to a maximum of 3W 
with a minimum cool time of 10 years. 

(xvi) For segmented TPBARs as described in Item 5.(b)(1)(xv): 

(xvii) 

(xviii) 

(xix) 

Up to 55 equivalent TPBARs as segments and segmentation debris,. placed within a 
welded waste container, as shown in Figure 1.2.3-16 of the application. The waste 
container is transported in a TPBAR basket assembly. The maximum decay heat is 2_31 
watts per equivalent TPBAR and 127 watts per package. The maximum weight of the 
segmented TPBARs and the TPBAR waste container is 700 pounds. 

For solid irradiated hardware as described in Item 5.(b)(1)(xvi): 

Up to 4,000 pounds, including spacers, dunnage and containers, and meeting the 
gamma source define · .. in JF~b e 1.~-.1 3 iO th . application. An irradiated hardware spacer 
source, per NAC ~ayv.ing No. 315-40-14 , ~ II e installed. 

For intact PW~. OX fuel rods as described in IteCe(b)(1)(XVii): 
~ , ' ¥i 

Up to 16 lih~amaged irradiated PWR MOX rod~~or; a cl:mbination of PWR MOX and high 
burnup PWR fuel,,(oCfs'>as described in Item~81b)(1 )(viii . Maximum decay heat not to 
exceed ~:'3 kW pe~ . adk.ag.e. I l)Q iy,iduaLP~R)!10X and<fWR U02 fuel rods shall be 
placed iha 5x5 inseij loade~ in~.0~a ~cre~ed J;>r free flow rod canister in accordance with 
NAC International Drawil,g No.~1 140-104, for transport~Up to nine nonstainless 
burnabl~poison ri'OqS' (BPR) ay b ~l6a'~ed~ih, th~ spare~cations in the 5x5 insert. 
The PWR/BWR flliel' rOo canister shall be tra ' f1'ed inJne PWR basket and the PWR 
insert installed irt th aSK cavity. ,,) , ':/' .. 

~)). , j~ ,-
For the SLCQWP. O.K, v rae+! C".,·Bn ... E!CtJn' .. '~ J'(b)(1. )(x~n~ : 

'/,. \.. ~"~\J ~,"'w . 0" . . 
Up to 1 00 SLOW~OKE fuel rods eor the eqUivaler t quantity of damaged material) may 
be loaded per SLOWPOKE canister in accordance with NAC Drawing No. 315-40-156 
utilizing either a 4x4 ot 5x5 tube ;array or any combination thereof. Up to 4 SLOWPOKE 
canisters may be loaded within a 28 MTR fuel basket module with the three center fuel 
cells blocked. Only the top and top intermediate fuel basket modules may be loaded 
with SLOWPOKE fuel. Cask configuration is to be in accordance with NAC Drawing No. 
315-40-158. 
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5(c) Criticality Safety Index (CSI) 

For PWR fuel assemblies described in 
5(b)(1 )(i) and limited in 5(b)(2)(i) 

For BWR fuel assemblies described in 
5(b)(1 )(ii) and limited in 5(b)(2)(ii) 

For MTR fuel elements described in 
5(b)(1 )(iv) and limited in 5(b)(2)(iv) 

For metallic fuel rods described in 
5(b)(1 )(v) and limited in 5(b)(2)(v) and (vi) 

For TRIGA fuel elements (in poisoned 
TRIGA fuel baskets) described in . n .' ~ 
5(b)(1 )(vi)(a) and limited in 5(b)(~) (ltj i)(a) R f. 

". It .. »' » r. \-' v 

For TRIGA fuel eleme ts .. {in' non poisoned 
TRIGA fuel baskets) ~e~cribed in 
5(b)(1)(vi)(b) and 5(b)('1)(vi)(c) and limited 
in 5(b)(2)(vii)(b) an~§(b (?)(vii)(c), 
respectively iii ~ '-"'" 

I- .~ ", . }",;;. \ t, ,-_ 
For mixed loads(o! TRIGA fuel e'lements;-:7) 
described in 5(b)(~1 )(vi)( c) an~ limitld in~" . ( 
5(b )(2)(vii)( c), a~) TRIG,l)~fu,.~lcluster,,--:"~·1-l)~~~</ 
rods described in 5(b)(1 ~ vii J:f ' and "";. ! 

limited in 5(b)(2)(~ili~(b) . 
, . '. .1C· .. \."'/, . '141' 

For TRIGA fuel cluster rod ,~cri~lH, 
5(b)(1 )(vii) and limit~d'c..5(15)(2) Hi) t; 

For high burnup PWR r<>'d' described in 
5(b)(1 )(viii) and limited in 5(b)(2)(ix) j 

For high burnup BWR rods described in 
5(b)( 1 )(ix) and limited in 5(b )(2)(x) 

For DIDO fuel elements described in 
5(b)(1 )(x) and limited in 5(b)(2)(xi) 

For General Atomic Irradiated Fuel 
Material (GA IFM) described in 5(b)(1)(xi) 
and limited in 5(b)(2)(xii) 

For TPBARS and segmented TPBARS 
described in 5(b)(1 )(xii) and 5(b)(1 )(xv) 
and limited in 5(b)(2)(xiii) and 5(b)(2)(xvi) 

100 

5.0 

0.0 

0.0 

0.0 

0.0 C-) 
'l% ... 

O~ 
~~ 

0.0 

0.0 
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0.0 

0.0 
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5(c) Criticality Safety Index (CSI) 

For intact (uncanned) PULSTAR fuel 
described in 5(b)(1 )(xiii) and limited in 
5(b)(2)(xiv) 

For (canned) PULSTAR fuel described in 
5(b)( 1 )(xii i) and limited in 5(b )(2)(xiv) - for 
a package with any number of PULSTAR 
cans 

For ANSTO fuel described in 5(b)(1)(xiv) 
and limited in 5(b)(2)(xv) 

For solid irradiated hardware described in 
5(b)( 1 )(xvi) and limited in 5(b )(2)(x~ii)r . ' '''"t 

For PWR MOX rods described in 
5.(b)(1 )(xvii) and limited, by "5(b)(2)(xviii) 

For a mixed fuel load of DIDO and 
ANSTO fuel elemert' s described in 
5(b)( 1 )(x) and 5(b){J)(xiQ'f~n·d.limited by 
5(b)(2)(xi)(b) anc:iM5(b)(2)(x~ (b)~'" _.:_ .... 

<{ . (J ;:-:. 
For (canned) S40WPOKE f~~1 de¥scrib~d 
in 5(b)(1 )(xviii) a09 limited, b t5(b5(2)(xix)'J-J 

0.0 

33.4 

0.0 

0.0 

0.0 

>-
0.0 '.>,\) 

"'.,L 

PAGES 

OF 31 

8. Bolt torque: The cask lids bolts must be torqued to 260 +/- 20 ft-Ibs. The bolts used to secure the 
alternate vent and drain port covers must be torqued to 100 +/- 10 inch-Ibs. The bolts used to secure 
the Alternate B port covers must be torqued to 285 +/- 15 inch-Ibs. 

9. Prior to each shipment, the package must be leak tested to 1 x 10.3 std cm3/sec, except that replaced 
seals must be leak tested to 2.0 x 10.7 std cm 3/sec (He). Prior to first use, and at least once within the 
12-month period prior to each subsequent use, the package must be leak tested to 2.0 x 10.7 std 
cm3/sec (He). 

10. In addition to the requirements of Subpart G of 10 CFR Part 71: 

(a) The metallic O-ring lid seal must be replaced prior to each shipment; and 

(b) Each package must meet the Acceptance Tests and Maintenance Program of Chapter 8 of the 
application; and 
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1 o. (conti nued) 

11. 

12. 

13. 

14. 

15. 

(c) The package shall be prepared for shipment and operated in accordance with the Package 
Operations of Chapter 7 of the application. If the cask is loaded under water or water is 
introduced into the cask cavity, the cask must be vacuum dried as described in Chapter 7 of the 
application. The cask cavity must be backfilled with 1.0 atm of helium when shipping PWR or 
BWR assemblies, individual PWR and BWR rods, or TPBAR contents. 

When shipping PWR, BWR, PWR MOX, MTR, DIDO assemblies, TRIGA fuel elements, TRIGA fuel 
cluster rods, high burnup PWR or BWR rods, GA IFM, PULSTAR fuel elements, spiral fuel assemblies, 
and MOATA plate bundles, the neutron shield tank must be filled with a mixture of water and ethylene 
glycol which will not freeze or precipitate in a temperature range from -40 of to 250 of. The water and 
ethylene glycol mixture must contain at least 1 % boron by weight. 

A personnel barrier must be used when shipping PWR or BWR assemblies. Shipments of MTR, DIDO 
fuel assemblies, TRIGA fuel elements, TRIGA fuel cluster rods, high burnup PWR or BWR rods, PWR 
MOX rods, TPBAR contents, PULST~ fue~~lemernts(spir~lfuel assemblies, MOATA plate bundles, or 
irradiated hardware must use t~ ~1Sp C'ontainer or a persont!e~arrier. 

Packages used to ship metaJt~ uel rods may be shipped in a CIO~d shipping container provided that 
the closed container, the casR: tie-down and support system and tr~n~~ort vehicle (trailer) meet the 
applicable requirements if t e Qepartment of Transportation . . WRen 'the cask is shipped in a closed 
shipping container, the penter · f"gravit . of the combined cas( closedsh ipping container and trailer 
must not exceed 75 incnes. ~\1 __ "", ./. I ~ .1 

~~ t, , ..... } 
For shipment of TPBAR'; ontents: t r t" !~_... ;::" 

q (;' 'r" . . . " ~ 
(a) Prior to first uS~fqr shiRm~~tl(!) TPBAR conte~nt~ , e~~h:Ji)c;ickagin9 must be hydrostatic pressure 

tested to 450 +1,§/~0 psi~ , asidescr;ibed in Section 8. " 'of the application; 
~ , . -.;.;., l.;; 

(b) The package must\l1~mar ~. ",witfiaCRa "~ se - ' I,cation N{ rfiber USAl9225/B(M)-96; 
'1t" -"..]- . ~ 0 

(c) The package must be oc>p figured as s n in NAC Inter; ational Drawing No. 315-40-128, 
Rev. 4 (Sheets 1-2), f~r the a~plica~le TPBA~ ~qAt~nts; and 

i'!o, '" #. 

(d) Prior to each shipment, after loading, ec:l'ch cask containment seal must be tested to show no 
leakage greater than 2 x 10-7 std-cm3/s (helium). 

For shipment of PULSTAR fuel: 

(a) Intact fuel elements may be configured as PULSTAR fuel assemblies, may be placed into a 
TRIGA fuel rod insert (a 4 x 4 rod holder), or may be loaded into PULSTAR fuel cans. Intact 
PULSTAR fuel assemblies and PULSTAR fuel elements in a TRIGA fuel rod insert may be 
loaded in any module of the 28 MTR basket assembly. PULSTAR fuel cans may only be loaded 
into the top or base module of the 28 MTR basket assembly_ 
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15. (continued) 

(b) Damaged PULSTAR fuel elements and nonfuel components of PULSTAR fuel assemblies must 
be loaded into PULSTAR cans. Damaged PULSTAR fuel, including fuel debris, pellets or 
pieces, may be placed in an encapsulating rod prior to loading into a PULSTAR fuel can. 
PULSTAR fuel cans may only be loaded into the top or base module of the 28 MTR basket 
assembly. 

(c) Loading of modules with mixed PULSTAR payload configuration is allowed. 

16. For shipment of non-fissile contents, with fissile content in the package not exceeding Type A quantity, 
and qualifying as a fissile exempt quantity under 10 CFR 71.15, the Model No. NAC-LWT shall be 
designated as Type B.(U)F-96, with package identification number USA/9225/B(U)-96. 

17. 

18. 

19. 

20. 

Transport by air is not authorized. 

The package authorized by this certificat~HrFler~ycaRer vFd for use under the general license 
provisions of 10 CFR 71 .17. .(;""" ~1"4 

Revision 55 of this certificat~at)y be used until December 31, 2d'\~ 
Expiration Date: Februar;f~8, 20J 5. . /-

(,!/ "~~:-.,,, ~ ~ 
I-- ~ ,\~EFER.ENCES~~? _, 

..'" ').1 

~ {., ~ ?:. ',. j 
NAC International, Inc., application dat~.d .. J.\ ,ne ~:~.~·.3 ... ..,.. .. :/. ,.JJ 

~t ,..,. ",. "...;.J ..... \",,'v, 1. I 
NAC International, Inc., supplements aate~ · February 3, March ·~, .ard .. ~~y 24,!2012. 

Date: August 9, 2012 

D ~ .. « \.1.' ,{ // .... " .. 

~ ; ~. G? 

'(,1-..., v.:,~~~~ R~1:JLATORY COMMISSION 

Mich~Waters, ~ef . 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 

and Safeguards 



SUMMARY 

UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555-0001 

SAFETY EVALUATION REPORT 

Docket No. 71-9225 
Model No. NAC-LWT 

Certificate of Compliance No. 9225 

By application dated February 3, 2012, as supplemented by letters dated March 2 and May 24, 
2012, NAC International (NAC or the applicant) requested a revision to Certificate of 
Compliance (CoC) No. 9225 for the Model No. NAC-LWT transportation package. NAC 
requested the addition of SLOWPOKE fuel as authorized contents. 

On July 13, 2012, the U.S. Nuclear Regulatory Commission, issued Revision 56 to CoC No. 
9225 for the Model No. NAC-LWT package. After issuing Revision 56 of CoC No. 9225, an 
editorial error was identified in the CoCo The error has been corrected as delineated below. 
The change made to the enclosed CoC is indicated by a vertical line in the margin. 

CONDITIONS 

Condition No. 5.(b)(1 )(xviii) was revised to correct an editorial error. 

CONCLUSION 

This change does not affect the ability of the package to meet the requirements of 
10 CFR Part 71. 

Issued with Certificate of Compliance No. 9225, Revision No. 57, on August 9, 2012. 


