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This document was developed and is controlled in accordance with NSNFP procedures. It
has been reviewed and determined adequate for Beyond Category 2 consequence, TSPA,
shielding, and decay heat analysis. For other uses, the information must be evaluated for
adequacy if relied on to support design or decisions important to safety or waste isolation.
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Fuel Radlonuclide Inventory Worksheet
L Fadc and Tepntefftnh tion l

__ Fuel Hama: A2ERICUM TARGETS
USW D C. 776

Fud Unlis & Deur. 12 -SCRAP
I. Heavy Matal Mmat SOU4O7kg: EOL0.074k9

IOI 3:0oro Ulte: HANFORD

'Fuel decay saert date: 1970
Istinudes as at: 2030

Tempbte: FF1F (FAST. SST. 101 J0%. Pu & t4
aramptate mwnp(Ugd ). 50112

TempIate BOL Heavy Metal ms g): 0.0329181
Template Dea Thke: 60 yea0

Estihated
Canister usa

HC
3.00

=.fism-stitj -In 316- -b Y. Yb Gamma Sources

Photon Total
CJ=Wd From monlinar Bourmfing Fuel Initial Activity Morning Fuel Bounding Fuel Energy Photontftec

Radlormsclift Torriptate Fuel Burnup (MWW 6-up IMWdf JCQ Irrventodes(CI) Inventories(Cf) Grow 0-vicling)
Ac-M 9.4369E-12 3.59 7.19 O.OOE+00 3-19E-1 I SISE-11 Lvg. 1"V
Ani..241 1.1078E-M 3.59 7.19 I.60E-01 SASE-01 9.47E-01 0JO150 2A41E+il
Am4,42m 1.7940E.03 3.69 7.19 O.OOE+00 6.45E-03 129E-02 CAM 3AWk5E+10
AM-243 1.0724E.04 31" 7.19 9.67E+00 9.57E+00 9-57E+W 0.0375 _5.783E*10
C-14 2.5942E-05 3.59 7.19 0.00E+00 932E-06 IA6E-04 0AVS 4.042E+10
Cl-w &4243E40 3.69 7.19 0.0DE+0D 1.23E-M 2.46E-W Q.0m 2228E+11
Crn-243 2.8217E-04 0.00E+00 1.01E-03 2.03E-03 M125D 1.312E+10
came" 7.70M-04 3.59 7.19 0.00E+00 2.77E-4D3 5.54E-03 02250 1--49E+10
Co-OD IMIIEAK 3m 7.19 0.00E+00 4.68E-04 9.3SE-04 UT= 5.7&IE+M
Cs-134 I.MIE-07 3.51? 7.19 &ODE+00 4.65E-07 9.31E-07 omw 2A49E411
Cs-135 4.7693E.05 3.59 7.19 0.00E+00 1.71E.04 &43E-04 OA500 12M4M
Cs-137 9.3351E-ol 3.59 7.19 0.00E+00 3ME+00 &71E+W 12500 7-5wwm
Eu-154 2.6341E-03 3.59 TA9 0.00E+0D 9.47E-03 1.89E-02 1.75DD &488E+07
Eu-165 4.096SE-04 &S9 7.19 O.OOE+00 1A71E-03 2.94E-03 22500 42M+03
Fe-65 2-5543E-07 3.59 7.19 O.OOE+00 9.18E-07 1.84E-06 2.7500 liom+os
H-3 120SX-03 3.59 7.19 O.OOE+00 4-33E-03 SAM-03 3-W00 6.082E+02
1-129 I.MIE-06 &59 7.19 aOOE+00 4.63E-06 9.26E-06 &0000 2103E402

I .

I ,
1@45W
hN-43T

Pb-210 - -- - 6.0684-12 3.59 -- - 7.19 - 0.00E400 - 2.18E-11 4.36E-11
PrI1-147 1.1315E405 3.59 7.19 O.0E+00 4.07E-05 813E415
Pu-238 &1482E-03 3.59 7.19 .OOE+00 221E402 4.42E-02
Pu-239 -35520E402 359 0.00 123E+00 1.11E+00 1.23E+00
PL-240 2.0590E-02 3.59 7.19 .827E-01 7.01E-01 7.75E-01
Pu-241 .2.0307E.00 3.59 0.00 2.82E+01 2.09E+01 2.82E+01

Ru-10e 3.3126E-14 3.59 7.19 0.OOE+00 1.19E-13 2936E-13
Se-79 1.0117E45 3.59 7.19 0.00E00 3.64E-05 727E-05
Sn-126 4.3902E45 3.59 7.19 O.OOE+0 1.58E-04 3.16E-04
Si40 32926E401 3.59 7.19 .OOE+0 0 1.18E+00 2.37E+00

1.225-08 -- -

Th-232 4.6236E-16 359 7.19 O.00E+00 1.66E-15 3.32E-15
U-23 4.0390E407 3.59 7.19 O.0E+O 1.4SE406 2.90E-06
U-=3 1.0941E-06 3.59 7.19 0.00E+00 3.93E.06 7.8-65.1
U-233 L1218E-10 3.59 7.19 0.00E+00 2.92E-09 584UE49
U-234 53101E406 3.59 7.19 O.OOE+00 1.91E5-0 3.82E4O5
U235 4.7647E49 359 0.00 2-53E-07 2-29E47 253E-07

Theonsal Powe.
Notnlina Heagt' Boudn

-LO H eat Odipa
IWatts) (wafts)

U2t36 2.1272E47 359 7.19 Q00E+00 7.64E47 1.53E-06 I 4.M341 - 4112E41
- t

Uo-238 -1.7014E-07 3.59 0.00 1.&5it-05 1.7SE45 1845- Tot I tCN
Y-90 3.59 7.19 0.04E+00 1.18E+00 2.37E+00

3.46E+00 6.9IE400 I

From SF0

Fueal Cbdc~igl ALUM IISI BO M onttunadzww ::Pandl U BUMi Mar rwaramer UtamernCeO:
IftlTaemlawwwaued mbi I6a1 manne
Dkftlm mase:aiaelaAseSdn'udadgCSh"a~e

30.OuLfwmant% %i 10 030 -1

Bumup Stemmay (Mwd)f - - IS' for bumup used In estimsate:-
From SFD akaa

mornina:FZZZ I3ja*ObrediiMA~m&WkfIsa% meat ant detmca4
1114UNOV: B~1 7teleadng bepuudfb, ebdmmua astawis.

'Reato. esNfiomamewe eNoe. singe. ahippin or otar date cogim"i VWt ifauatkin ceaned Wluid.
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I
Fuel Radionuclide biventory Worksheet

XxFu04euTcuijiate bnron10om-,J
Fuel Mum. CALVERT CLIFFS I

SlIF I0 t. 307
Fuel tkinS A Deacr. 2 -114 X 14 ROC ARRAY
I Ieav Meal Us.. BOL.772kq; EOL-M7.%Gg
ROD SW"ag Sft KWORD

'Fued decayrt dt: 1980
Estmats - of 2030

Tmilas. PWR (1hl Waer. Die. 0lo5%, U)
'Aomdle lk8 4Wt 61.92

Tend1~te DC Hemy a Uns (151M: 0.0017m1
Tmoplaft DoefThe 50ye

Estimated

Canister usage
I 1.00

-L Esinmta a In x6 Rb b Y. yb Gamma Sources
Photon Total

CUUWd Frofs Nomn1kl BoundtbA Fuel Iniial Actity NominaI Fuel Bounding Fuel Eer Potnsmee
Radoinuclide Templatb Fuel Burnup (UWI Bumup (UWdj' (Cl) Inventoses(CI) Inventorles(Cl) Group (bounding)
Ac-227 1.0733E-09 91,386.55 182M77.11 O.OOE+00 9.81E-05 1.96E-04 Avg. MeV
Am-241 1.4751E-01 91,38655 182,773.11 O.OOE+O 1.35E+04 2.70E+04 O0f1so 6.956E115
Azn-242m 2.6809E-04 91,38636 182,773.11 0.00E.00 2.4542.01 4.901+01 O0.O 1.394E+15
Am-243 6.2484E-04 91.Z6sm 1O8277&11 1O.OEO 5.71E101 1.14E+02 0.0375 1.313E+15
C-14 4.7820E-0S 91,38655 182,77311 .OOE+00 4.37E+0 8.74E+0 0.os75 1643E+15
C-36 8.0297E-07 91,38656 182773.11 O.O0E+00 7.34E422 1.47E-0 0.0850 7.9791E14
Cm-243 1.7426E-04 91, 182773.11 0.0OE+00 1.59+01 3.18E+01 0.1250 5.1091E14
Cm-244 2.7e16E-02 91,385 182,77M11 0.OOE+00 2.52E+03 5.0E+03 0.250 6561E.14
Co-80 3-56OE404 91,386.65 182,773.11 0.0OE+00 325E+01 6.SIE.01 0.3750 2E311.14
CO-134 2.62OE0-07 91,386.55 182,77311 0.OOE+00 2.40E-02 4.80E-02 0.5750 h8657EtS
Cs-135 1.4433E-5 91,386.55 182,773.11 O.E0+00 1.32E+0 2.64E+00 0.8600 6.510E113
Cs-137 9.8870E41 91,386.55 182.77311 0.OOE+00 9.04E+04 1.81E+05 1.250 4.143E*1
Eu-154 6.0320E-0 91,38.55 i82M711 O.OOE+00 5.6E1+02 1.10+E43 1.7500 1.e21E+12
Eu-15S 2.1770E-04 91,38.5 182,773.11 0.OOE+00 1.991+01 3.981+01 22500 Z5931
Fe-5 7.929E-07 915,38656 12,m7111 0.OOE+0O 7.25E402 1.45E41 2-75W0 1.055E109
H-3 8.9486E-03 91,386.56 182,77111 O.OE+00 &18E+02 1.64E+03 3SZ00 7.5271.07
1-129 9.82E8-07 91,38.56 18277111 0.OE+00 .98E402 1.30E-01 s5.0OO 3217E107
Kr-85 1.0707E402 91,38es 182,773.11 0.OOE+ 0 s.79E+02 1.961+03 7.00D0 3.706E1.0
N-237 1.1927Es06 91,38655 182773.11 0.OOE+00 1.09E+00 2.18E+00 110000 42551.06
Pa-231 14703E-09 91,386.5 182.77311 0O.E0+00 1-341-04 2Z69E-04
Pb-210 1.6828-10 91,386.56 182,773.11 O.001+00 1.541-06 3.08E-0
Pm-147 6.9606E-06 9s,3.55 182,7M7.11 O.OE+00 6.3E- 1.27E+00
Pa-2=8 e6263E-02 91,386.55 182.77111 .OOE+00 .O6E+03 1.2E1+4
Pu-239 1.1618E.02 91,38 182773.11 0.OOE+00 1.06E+03 2.12E+03
Pu-240 1.5142E-02 91,386. 18,77311 O.OE+00 1.38E+03 2.77E1.3
Pu-241 4.3766E-0 91,8.5 182773.11 O.OE+00 4.0DE+04 8.001+04
Pu-242 6.4260E0s 91,386.55 182773.11 O.OoE+00 587E+00 1.17E+01
Ra-226 3.8501E-10 913855 182,773.11 O.OOEO+ 3.52E-05 7.04E-06
Ra-2S 5.29sE-12 91,38655 182,773.11 .OE+00 4.84E-07 9.6E-07
PR-106 2.0413E-14 91,386.55 182,77&11 .OOE+00 1.87E4s 3.73E1-
5.79 12376E-05 91,386.55 182,773.11 0.OOEoO 1.13E+00 2.E26+00
SR-125 2-521O-05 91,386.55 18Z773.11 O.OoE1+0 2.30E+00 4.81E+00
SB-90 .4163E401 91,38655 182,773.11 0.OOE+00 5.86E+04 1.17E+06
Tc-9 3.9357E-04 918.56 182773.11 0.OOE+00 3.8OE+01 7.19E+01
Th-229 1.5644E-10 91,386.5 182773111 O.OOE+00 1.43E-05 286E-0
Th230 2.7972E-6 91,35 1s2,773.11 O.OOEO+ 2.56E-03 t11E-03
Th-232 5.3036E-12 91,38655 18Z773.11 O.0E1+00 4.8sE-07 9.69E-07
T1-20 1.513eE-07 91,386,55 182,773.11 QOOE+00 I 38E42 2.77E402
1-232 4.1005E47 91,386.55 182,773.11 O.OOE+00 3.75E-0 7.49E402 Themal Power
U-m233 2556E-08 91,386.55 182,773.11 QOOE4+00 2.36E-03 4.73E-03 NorndHnalM Bounding
U-234 5.266SE-0 91,386.58 182,773.11 QOOE+00 4.81E.00 9.831+00 OuA " 0 eaOutput
U-235 -1.44s7E-06 91t,6 O.O 5.OE0142 0.00+00 5.00140 (waftt) (waft)
U-236 7-588sE806 9138855 18773.11 Q.OOE1+0 6.94E-0 131+9E00 esMM lzi4s03

Y-38 -2.6129E47 91_386.55 0.00 2.52E41 228E-01 2.52E-01 Total Tota
Y-90 6.4180E-01 91,38656 182773.11 O.OE+00 5.87E+04 1.17E+05
OUW Rawcd cldns 6.71E+04 1t.741Et
IIL. Ten0bite Selcion Su.n, Bun.p Sunwo-y, lani7C7ecb 7 V 7
Tom 5laW Selection Summary

Fnir SFD Used Basis tar Prmetar Differences:
ReW Mod L UGITWAlER UGHTWAlER

Fu= CZIaC ZIRC
BOL H11 Constuntm U U

B0L.nrldhment% 3 0 10 5

Bumup Surnamy (MWdf Bash fr bumup used In estimate:
From SFD Estirated

N w 3Ztl4831846 8. S ' _ b4mcdald km he. mea maedet
8B wr 33.041.60 IM773.11 bm"t~ _bU be bdma Fh

Estimated u
Suip llunmpfa Giwen Bumlup Estited EOL HIVWv ECL NM

Mmin'shl 3.3 11,
liamcibn 6.71 S

PRecrd- d mmvi salrae. -gorchda q t hada swhud.

'Fblc m b W hor all b acd ied wh 8 wolr mnat be da by OOL he" meta mass 1 g s k v vake_ (MWht).

j
J

j
i J.

J

j2
-A

-Uq

/.
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Fuel Radionuclide knventory Worksheet
)~ mt and Tom~plate £ omooR -i, -

Fud N.,~ COOPER 1JC6A
SWP IDS 0

Fuel Units & Desor. 2.-7 X 7 ROD ARRAY
Hevy Me taMses: DOL.370kg- EOL.3682kg
ROD Swage Site HtANFORD

'FPM decay S dot 1292
Estimates as a: 201

Temlkt: PWR (Ugt Waler, Zirc. 0o 15%. U)

'empabtt Bumup(Wd): S1.2
Tnplate tOI. Heay Uetl Mass ItMT): 0.00176911

TODmlat Decay Tie: 35 ears

Estimated
Caenister usase:

18-xis
r1.00,

IL Esdinates in 1, 4 b Y. Vb Gamma Sources
Photon Total

CWWd From Nominal sounding Fuel initial Activt Nominal Fal Bouning Fuel Energy PhoTotn/ac
Aadlontclide Template Fuel Burnup (t1Wd) Bumwp MWdf (ML) nventorles(C) hvntolWCI) -Cr0ow - boun g)

Ac-227 8.7758E-10 10,273.05 10,378.50 0.00E+00 9.02E-06 9.11E-06 Avm.1eV
Am-241 1.4352E-01 10273.06 10,378.50 0.00E+0D 1.47E+03 1.49E+03 0.0150 .5846E+14
Am-242m 2.8698E-04 10.273.05 10,378.50 0.00+00 2.95E+00 2.98E.0 0.0250 1.126E+14
AM-243 62565E-04 10,273.05 10,378.50 ODE000 6.43E+O 6.49E+00 0.0e375 1074E614
C-14 4.7M1E-06 10,70s 10,37850 0.00E+00 4.92E-01 4.97E-01 0675 1241E+14

C036 8.0297E-07 1Q0273.06 10,378.50 O.OOE+00 8.256E-03 s3E6403 o5so 624812+13

Crn-243 2"IsE-04 10omos 10,378-60 O.ODE+00 2.58E+00 Z.60E+OO 0,125 4E+aw13

C1-244 4.s91sE472 10,273.06 10.378.50 0.00E+00 5.04E+02 1.06sE02 5000 536SE+13

Co40 2.81E4-03 A o273s 1037850 0OOE+00 2.0E.+01 2.36E+02 03750 3D1E0+13
Cs-137 4.36-05 10,273.06 10,378.50 0.0016+00 4.156-01 4.6-01 1.0000 4.393.14

Cs-135 1.433E6-0 1027305 1o378.0 0.00E+00 1Ao4E-01 156Et-05 M 7A3E+12

CS-137 _ M79E+00 102706 10-478.50 O.OOE+CO 1.44E+e4 1.45E+04 12500 72s2E+12

Eu 154 Z.0°Q3E402 1002 10,378.50 O.ODE+00 Z.06E+G2 2.IOE+02 1.7500 7181E+ll

EU-1SS t.76s4E403 102705 10,378.ryo QOOE+0O 1_62E+0t I 4E+ol 22500 3C11E+07

Fe-65 4.3t36E-0s 10,273.06 10,378.50 QOOE1+OO 4A4311-1 4.48E-01 Z-7500 7.194e+07

F3 zo~~~~~.769E-02 *o2705 10,378.50 QOOE+00 Z.13EiG2 2.16E+02 350o0 7ACME+0G

1-29 *9ss2ssE47 Woz73Q 1GA78.50 .0012+0 _1.011E42 1.02E2 5tAW0 S.t67E+0

Kr-ss 2.214E-02 110273 C 10,378.50 O.ODE+OO zsoE+02 2.93E+02 ?7~ 3.esE+M

Nr-237 t.t2tsE-0s 10=05e 10,378.50 0.00E+0D t.tsE401 1.t6E-0t 11.0Xo= 4.193Ee40
P--23t 1-1436E-09 te,273.05 10,3M.50 OCOE+OO 1.34E-0s t.3sE.s

Pb-210 I _ _ 857E1 10,2706 10,378.50 0.OOE+00 8.74E-07 8.83E-07
0.0OE+00 3.75E+00 3.79E+00

Pu,
PU-240 1.5132E-02 10273.05 10,378.
PU-241 9.0036-01 10273.05 10,37.50 0.00+00 9.25E+03 9.34E+03
Pu-242 6.4260E-05 10Q 05 10,378.5 0.006+00 6.60E-01 667E-O1

RS-226 22sD4E-10 10,273.0 1078.50 0.006+00 2344E-06 2.37E-06
Ra-228 5.2713E-12 10,27306 10,378.50 0.00E+00 6A2E&s 5.47E-0s
Ru-106 61160E-10 10273.S 10,37850 0.00+00 62sE-06 6s3E46
Se-79 12377E-05 10,273.05 10,378.50 O.0+00 1.27E-01 12sE41

S.--126 2.521E6-06 10,2M06 10378.50 0.006+00 259E-01 2.62E01
Sr-90 9.1667E41 10,7.0 10,378850 0.00E+0 9.42E+03 9.51E.n

TC-99 39357E644 10,273.0 10,37850 O.0OE+00 4.04E+00 4.08E+00

Th-22s 12057E-10 10273.05 10,3785 0.00+00 124E6- 126E46
Th-230 2.1043E-s 10273.06 10,78.50 O.OOE+0 2.16E44 2.18E-04

Tb232
ii-206

10273.05 10,378.50 0.00E+00 5.44E-08 5.506E-
1.74 10273.05 10,37ss50 0.00E00 . 1.80-00 1.81E603

5 to10,370 Q.00E+00 427E-03 4.92E-03 Thermal Power
NomhatStal MMSoundinig

Culw NWa Oulpot
dwattal SWst.iU-235 - 14489E-06 1027305 0.00
2MEa02 21Fa.W
Total Ttal

Other Radionuclides E04 - 1.36E+04

U7^a

5Salection Suns
PrM SAD I Uaed faor Parmetear Dillierences,

Reactor Moderator I LHTWAT'ER i UG=IWIR
Fue Claddkag ZNRC

*OS. NM Censtluenia:l U I
3MM Efwktwmeei %L 1.6 I 0105

rBumup summary (U wd) 18asia for burnup used hI otmate:

I
From SFD I Eatinated

Nomnal:
ebnd9c

lox7/m l,7ll.7ljNsMaiiab kai liedykme5F0 IaowuvtadMWd).
3.42 d~Agwir huluw mme Mredt kme sFD wmawed mMwk.10.378.501

. _ _ _ _ _ ___

1 Eaansted eumI _ mtibr Gen eumup Estimated EOL jWIGlven REO NM
140~h 0.791 0 .17 Os

'R a d%4 aw r 7m al.stoage, F~pb~oratwd ;ig er 3 had~ab . tceasedfor hfe.

4Tra, iPbr uaodad wte lla _wos bt net eudbd by BOLt y m eta mn s 0 Fget pc btmp veL p1W .

OOE/SNF/REP-M7
Pkevisi 0

March 2D03
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Fuel Radlonuclide Inventory Worksheet

Fuel Nmlw FFrF-DFAITFA M

Fuel Unisa & Deemr 2768-ROD
tIlemy Metal 1Mass: BOL.- ;EOL.443.987k
ROD Stworag Ske: HANFORD

'Fuel dwca abet td: 1992
EatknateseG 2030

Toiplste: FF1F (FAST, SST, 10to 30%. FU & U)
buwpbte BuDumWd): 50112

Trnpixte SOL " st" Abu (K.l): 0.03291J1
Trnpiale Dty"TRW 35 ws

EsteTlated
Canister usage:

41.X94'

tlI. ninmtes m 7 In x. b . v Gaimma Sources
Photon TOta

CiIMWd Frac Nominal Eounding Fuel tnaithtivy Nominal Fuel Sounding Fuet Energy Photonn tac

Radionucflde Template Fuel BumWp(MW -Bturnup (MWd' - ) iwentodes(CI) Irventodes(Ci) Group lbounding)

Ac-27 6.1822E-12 31,146.44 69,045.35 .OODE+00 1.93E-07 4.27E-07 Av. MeV
Am-241 1.1066E-01 31.146.44 69.0453 9.t6E.02 4.36E+03 56E+03 0.150 2260+tS
Am-242m 1.9247E-03 31,148.44 60,045.3 .OOE+00 5.99E+01 1.E302 o.e250 4493E+14
Am-243 1.0740E-04 31,146.44 69,045. 0.08+O0 3.3SE0+00 7.42E+00 0.0375 6217E+14
C-14 2.6042E-0s 31,146.44 69,045.3s O.OOE+000 .11-0 1.80+D o 0.0575 5.221E+14
CO36 3.4243E-10 31,146.44 69,045.36 0O.E0+00 1.07E-06 2.360E-06 o050 249+.14
C9-243 4.062s0E4 31,146.44 69,045.36 .OOE+00 t27E+01 2.8E+01 0.1250 1.759E+14
Cm-2u 1.624E-03 31,146.44 69.04635 0.ODE+0 4.99E+01 1.11+E60 02250 2017E+14
Co60 3.427sE-3 31,146.44 69.045.35 OODE000 1.07E+02 2.37E+02 o037s0 6.742F+13
Cs-134 tSS86E-03 31146.4 69,045.35 0.00E+00 4.8sE+01 1.07+02 o0s.750 354E415
Cs-1X5 4.7693E.05 31,146.44 89,045.36 O.OE+00 1.49D+00 3.29E+00 68500 1700E13
Ca-137 1.4007E+80 31,146.44 69,045.35 O.OOED00 4.3E+04 9.67E+04 12504 442.E+13
Eu-1t4 1.618402 31,148.44 69.045.35 O.OOE+ 5.04E+62 1.12E+03 1.7500 1A9eE+12
Eu-1s 1.3774E-02 31.148.44 69,045.35 O.OE+00 4.29E+02 9.51E+02 22500 2.012408
Fe.-55 3.88E0-04 31,148.44 69,045.3 .OOE+00 1.18E+01 2.63E0+1 Z7s5 1.144E09
*1-3 3.8454E403 31,146.44 69,045.35 * .OE+00 120E+02 2.86E+02 3.5c &7538.06
1-129 1.2891E-06 31,48.44 69,045.35 .OOE+00 4.02E-02 8.90E-02 5MO000 1S4I F

*' - Kr-86 2.7848E-42
W - hc217 37S16E46

1.92E+03 I 7.000 2.255E.06
11.000D 2.50+804

69.045,35 I 1.67-E47
1.0E+03PM-147 - - .WI7E-02 31.146." 69.045.35

Pu-238 1.4877E802 311486.44 89,045.35 O.OE+00 4.63E+02 1.03E+03

Pu-239 4.55204-02 31,140. 0.00 7.528+03 8.41E+03 7.528+03

Pu-240 2.0690E42 31,146.44 69,045.35 3.62E+03 4.47E+03 5.28E+03

Pu-241 -1.4799E.00 31,146.44 Q0o 1.72E+05 1,2E+05 1.72E+05

Pu-242 1.12s2E8-s 31,146.44 69,045.35 1.02E+00 178E+.00 1.80E+00

So-79 1.0127E-06 31,146.44 69,045.35 0.008+00 1 370E+01 3.99E300

-- S126 4.3902E-M 3t14.44" 69 ,045.3OOO+0 1-47E+W0 3.0-E+OO

Sr-9o 5.03t1SE-01 31,t4.44 69,04536 O.OOE+OO 1.s6E+4 3.46E404

- Tc-99 3.9412E404 31,146.44 69,045.35 0.03E+o0 1238+01 2.72E+01

Th-229 Z-,219F-12 31,146U 69,045,35 QOD012wO a48E0a LUE407

Th230 1.0441E49 311M46. 69,04636 O OO+OO 3.2sE46 7 21E-05

Th-232 3.168SE-16 31,14.44 69,045.35 Q.OE+00 9.57E-12 2.19E-11

Tt208 4.6636E-07 31,146.44 69,045.35 0.00E+00 1.45E402 3.22E4-2

__ U-32 12638E46 3,146.44 69,045.35 0.OOE+ 3.04E-02 a73E-02

U-233 6.7461E-10 31,146A44 69,045.35 O.ODE+OO 1.79E465 3.97E465

U-234 4.304K40-6 31,146.4 69,045.35 O.OE800 1.34E-01 2.97-01

U-235 -7.7765E-09 31,14.44 0. 154-03 130E8-03 1.54-3

U-236 1.800-07 31146.44 69,045.35 0.00E+00 5.62E-03 126E-02

U-23 1.7914E-07 31,146.44 0.00 1.124-01 1.07E-01 1.12E-01
- Y-0 5.00688-01 31,148.44 69045.35 0.0082+00 1.56+049 3.46E+04

Ole Ra01he cfta 4.41E+04 9.78E+04

S L teS elec hon Sun mun r, S ta pand jseclcs _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

.ate Selection Smmay
From SFD Used Basis for Parameter Olllereoces:

lear Uodwstoj FAST FAST t T t an used tdr t tnVg ascwo:
FeS Ciaddg- SST _ SST Thit sal mahs ani w0 m pt d 1hmera twdwm)m

S1 OUl ConsM UItu uP ad U Pu N U
*OL ftlict #10 bD 30

Bunu4 Summ__ary _ _Wd __ _ _ _ 3asis bar burnup used hI estimate:

h bi a l j i Z Z Z 31 .14 0. 4 Snt -m n'D . SP~a rd db M. tk b w w4 1a5
s dh~~~~~~~~~~~~~~9 6 "0 S nt_ t in butn 5 0 D b ,d m a b i d d .hl zga a 4 7 6 6

'C h eE gdmee dEst. H & L ~ E m . *99

~~~~-C h - ,_ e d is t_ _ . _ _ _ _ _ _ _ _ _ _ _ _
_ _:__ _ _ _ _ __ _ 1__ _ 155udixkw 0.95 .

Ree 'r owr, Mm noaywW stom. Odfgo Wmr GaW mnnn st i.-aon ttwrdINeu.

Thermnal Power

Nomina HeatBou -n
I Watts) (want)s
8275602 IA 6E.03

TOWa TOWa

*Tbt bmW lword fuelW asgodaed with Oft wowkcdiatawe be &ided by S01 heav ma*W OmSs ID get Ipdfc htMV Values (UN&NI).
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I
Fuel Radionuclide Inventory Worksheet

Fuel Hn FMV-TA PINS

Fudl Unit, & Deem. 1648- AMD
Heav Metal uses: S0L. ,E0L.3W9701kq
ROD Storage Slim KANFOR

'FueI dea art daft 1 992
Estimate. a of: 2030

TemV:*o FFMF (FA. SST. 10 to %Pu & U)
TbTmpluu UWd): 5012

Tempiao SOL Hea Mewl Ma (UT): 0.0329181
Temlple DOC" hTIM 35 yam

Estirated
Cant 24.92

24.92 1

iI. Esdnmtax . . m x, Xe b Y. Yb Gamma Sources

. . .Photou ToWl
CUUWd Froa NOrning Bounding FUd initial Activity Noming Fud Bounding Fuel Energy Photonssaee

Radionuclide Template Fuel 8umup (UWd' Bumup (lWdO (C - brwentorbs(CI Invwtordes(CI Group (bouwxing
Ac-227 6.1822E-12 27,313 60,603.11 O.OOE+00 1.69E-07 3.75E-07 AVS MOV
Am-241 1.1066E41 27,338.13 60,603.11 8.04E+02 3.83E+03 7.SIE+03 0.0150 1.9500E15
Am-242m 1.9247E43 27,338.13 60,0.11 O.2E+00 5.26E+01 1.17E+02 0.02W0 3.943E214
Am-243 1.0740E-04 27,33M13 60,603.11 0.00E+00 2.94E+00 6.51E+00 0.0375 4.57M.14
C-14 2.6042E-05 27,338.13 60603.11 0.OOE+00 7.12E41 1.58E+00 0.0675 4.582E+14
C-36 3.4243E-10 27,338.13 60,603.11 0.OOE+00 9.36E6 2.0826E5 0.0850 2.193E+14
Cm-243 40629E404 27,33&13 60.603.11 O.OOE+00 t.11E+01 2.46E+01 0.1250 1.543E+14
Cmr-244 1.6024E-03 27,338.13 60,603.11 O.OOE200 4.38E+01 9.71E+t0 02250 1.772+E14
Co-60 34275E-3 27,33813 60,603.11 0.OOE+00 9.37E+01 2.0ZE+02 0.3750 7A73E+13
Ca-134 1.5566E403 27,33813 60,603.11 0.00E+O0 4.26E+01 9.43E+01 05750 3.1(3.15
Cs-M35 4.7693E05 27,1M3 60,603.11 0.00E+00 1.30E+00 2.89E+00 0.8500 3248E+13
Ca-i37 1.4007E+00 27,331.13 60,603.11 .OOE+00 3.832+04 &49E+04 12500 3.887+3
Eu-154 1.6184E42 27,33&13 60,603.11 O.2OE+00 4.42E+02 9.81E+02 1.7500 8.7942E11
Eu-155 1.3774E42 27,338.13 60.603.11 O.OE+00 3.77E+02 8.35E202 22500 1.766E08
Fe-55 302-04 27,338.13 60803.11 0.002+00 1.04D#01 2.30E+01 2.7500 1.0062.09
1143 3.8454E43 27.33&13 60,603.11 O.OOE+00 1.0SE+02 2.33E+02 3.5000 S50020
1-129 1289tE46 27,33813 60,603.11 0.00E+00 352E-02 7.81E42 56 0 1.742E+06
Kr-85 2.7848E42 27,33813 60,603.11 O.OOE+00 7.61E02 1.69E+03 700 1.9882E40
Np-237 3.7516Et06 27,33&13 60,603.11 O.OOE+00 1.03E4t1 227E4t 11.0000 2273E404
Pa-231 1.2488E-11 27,33&13 60,6011 0.00E+00 3.41E-07 7S7E407
Pb-210 2.42062-12 27,33813 60,603.11 0.00E+00 6.62E-08 1.47E-07
PM-147 1.5671E42 27,338&13 60,603.11 O.OOE+00 428E+02 9.50E+02
Pu-2361 1.4877E42 27,33813 60,603.11 0.OOE200 4.07E202 9.02E+02
Pu-239 -3.552042 27.33&13 0.00 6.60E+03 5.63E+3 8.60E203
Pu-240 2.0690E-02 27,33813 60,603.11 3362E+03 3.92E+03 4.61E+03
Pv-241 -1.4799E+OD 27,338.,13 0.00 1.512+05 1.10E+05 1.512+06
Pu-242 1.1252E246 27,338.13 80.603,11 8952.01 1.202+00 1.582+00
PA-226 7.8524E-12 27,338.13 60,603.11 .OOE+00 2152E07 4.76E-07
RP-228 72.4086E-10 278338.13 60,603.11 O OaE+OO 053bE-12 1.46E-11
Ru-100 1.5066E405 27,33J.13 60,603.11 Q.OOE400 i.12E-t i.13E-0t
SO-79 1.0127E45 27 2338.13 60,60 3.11a f OOEr00 Z77Ed t 0.14Et
S9-128 4-.3905EO 27=3813 60,603.11 O.OOEE-0 1.20E+00 2.66E400
B eo0 5.008ttE Ot 27,338.13 eo60,6311 0 OOE4W00 1.37E+04 3.04E044
Tc-99 3.94t2E404 27,a13 60.603.11 QOOE+00 1.08Es0t Z319E40t
Tb-229 Z.72t9E-t2 27,338.13 8103.611 O.OO1E+00 7.44E408 1.65E-07
Th-230 1.0441E409 27,338.,13 60,603.11 O.OOE+OO Z.85E-05 0343E-05
Th232 31689E-16t 27,33S.13 80603.811 Q.OOE+00 8.66E-12 1.92E-111
TI-208 4.6636E 07 27,338 3 60.6311 O.OOE+00 127E402 2.83E42
IJ-23 7 12tl38E-0S 2733813 60,603.11 O.OOE+OO 3.45E402 7.66E 02 Thermal Power
l')-33 6 74.SE-10 27,&13 60M603.11 OI OOE+OO 157E5 3.8E-OS Nominal Heat Bouanein
Ut234 43044E48 27u33u.13 060.63.11 QnOOE+OO 1.18Et Zb61Et 0eouea HeataOut
U-235 -7.7765E 09 27,335.13 QO 136E403 1.14E403 1.36E403 YWat" (wafts)
U-230 1.8050E407 27,338.13 60,603.11 Q.OOE+OO 4.93E403 1.C9E402 726E+M tm4432
tF23 -1.79t4E407 27,338L13 QOO0 9.87E-C2 9.38E402 9.87E02 Total To~ta
Y-90 S.O0ttE-0t 27,338.13 60.60&11 QOO0E+OO 1.37E+04 3.04E044
Othe Radlonuc 3.87E+04 8.59E040

ILE *Tate Sdtisur B rr&tmn dse" __,
Templas Seltect Summary.. .,

r- SF Ust Bad for Parmtr Differnces:
Reatr lodadr. FAIST FAST T*Ta*e db n u to" mama

Fudt C ldin 6sr 55T Thk W i1 on at asw ml -idp MW" Wio0
BOL M osituent PutU PutdU

OMsrchanar *0130

Bn S^"ummar (14Wdf -lo0 bumyuD used to *sffmala:
From SM~ | -E.*ndi

Nombiaft 27;t'1 Nd bnvt SFDmn b1ddrwWIMM*90B41Ztt

Cheeft
Estimtd BlW

au"K auRf Give suvnp EbtdEOL HlVGWM SOL HU
loNM 1 0.43 0

tdhcig4 0.S5
'Reac dadd wekc rmovalsto ,"pp crlw aoonl Vilrdadob sfoS rkal.

I

-I

U

j

I

0
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Fuel Radionuclide Inventory Worksheet - - -

Ire Fs d Tendte rwtio -' -e
Fiel Name; FFTF-TFA NS P 4)

SWI D : 1046
FW Units & Deem. 72 -ROD
Heavy Ueta Ms: SOL. ; EL878kg
RO0 Storage 55e: HANFORD

'Fuel dscay git date: 1992

Estimates as of: 2030
Tepalate FFTF (FAST. SST. to t 30%. Pu & u)

'rampi Swmp(UWd): E 0112
Template BOL Heavy ka Ma (): 0.03298

. I Template Deca Tine: 35 ws

Estimated
Canister usage:

1.09 1

U. Estimates m b y y, Gamma Sources
- Photon TOaW

CUMWd From Noiinal Bounding Fuel 5Inta Alvty : Nominal Fuel Bounding Fuel Energy Photonshsec
Radlonuclde Template Fuel Burnup EUWdO 0SWop EMWd)' - (CI) Imtveies(CI) 'wsntodaCI) (Wup (bounding)

Ac-W7 6.1822E-12 634.54 787.70 0.0DE+00 3.92E-09 4.87E-09 Avg. MeV
-

_

~-~' Cm.243
Cn-244 1.6024E43 634.54 787.70 0.00E400 1.02E400 126E+00 I 0.250 23D1E+12

C;04O a
CS-134I
CS-135 4

L4276E-03 634.54 787.70 QO0E_00 2.17E+0 2D70E+00 0.50 9.975E+11

634.54 787.70 0.00E+00 9S8E-01 123+00 1 0.57 4.040+13

634.54 787.70 0.00E+00 3.03E402 3.76E402 0ff50 4222+11

D 634.54 787.70 0.005+00 8.892+02 1.10F+03 I v25s0 8.0832+1ts.- CS-137 1.00 7E+0O
Eu-154 1.6184E-02 634.54 787.70 O.O0E200 1.03E+01 127E+01 1.750D 1.143E+10

I H-3

Pa-231
Pb-210

a8O26E-04
3.6464E-03
1.2891E-06 634.54 787.70 O.00E00 8.18E-04 1.02E-03 60000 3.046E+04

2.7848E-02 634.64 . 787.70 0.00E+00 1.77E+01 2.19E+01 I 70 5473E.03

3.7516E-06 634.54 787.70 O.OE+00 2.38E-03 2.96E-03 11.000 3973.02

1.2488E-11 634.54 787.70 O.OE40+ 7.92E-09 9.84E-09 I
2.4206E-12
15671E-02
1.48772.62

Pte-241 -1 4799E+^0 63454 - - 0.00 3.44E+03 2S60E+03 3.44E+03

Pu-242 1.1ZS2E505 634.54 787.70 2.04E-02 2.75E-02 293E-02

rIa-226 7.8524E-12 634.54 787.70 0ODE+00 4.982-09 6.19E-09

Ra-228 2.4086E-16 634.54 787.70 0.00E+00 1.832-13 -1.90E-13

1O50666E- _ 634.U4 787.70
1.1

Sn-126 4.!
.. :^^ .;
sr-go 787.70 0.00E+00 3.162+02 3.95E+02

- Tc-9O 3S412E-04 634.64 787.70 0.00E+00 2.52-01 310E-01

Th-229 2.7219E-12 634.54 787.70 OJOOE+00 1.73E-9 2.14-9

Th-230 1.0441E-09 634.54 787.70 0.00E+00 6.62E-07 6.22E-07

Th-z32 3.1689E-16 63.54 787.70 0.00E+00 2.01E-13 2.60E-13

T-208 4.6636E-07 634.54 787.70 0.00E+00 2.96E-04 3.67E-04

1i638E-06 634.54 787.70 0.00E+00 8,02E-04 9.95E-04 Thenral Power

W233 6.745E-10 634.54 787.70 0.00E+0D 3.6E47 4S53E4C7 I

U-234 4.3044E-06 634.54 787.70 0.00E+00 2.73E0 3.39E03

U-235 -7.7765E-09 634.54 0.00 309E-05 2.602-06 i .09206

Nominal Heet Bounding
Output Heat utput
twaltt) (W )
1.67E*01 1.3401

Total TOal
U-236 1.8050E-07 634.54 787.70 QO.0E400 1.15E4-

U-238 -1.7914-07 634.54 0.00 2.25E-03 2.142-0

Y-0 5.0088E-01 634.54 787.70 0.00E400 318E+0

Other Radionucleas 8.99E+0

f Tepiate Selectiion Sum^imary s
From SR Uted Basis for Parameter Differences:

ReaAFor ASodt AsT T a nedkEaebbeig _ so

_inet OAatitg SST - SS ^ ts b el es ^ . S1 9dce)
4 SOL C PuanU and U

; E10L alehmnt %04b3^

Bumup Sumumariy (Wdf asis for burnup used hI .^imate:

7 7 7 uil- b3ar Va In. n SFD ld uawd bInwd a" SOL,

^~ kladecleslr d : I

4 IA2E-04 1
3 22W-03
F�3.9�5E+02
2 1.12E+03

4512:

.4.512w

d wal bwp br d bel d wh tswokis .. t bae dvledby SA hey nal bms get snc burp vee 0NWdl.

DOEISNF)REP-M8Mwh20
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11 I .

Fuel Radionucild Identory Worksheet . .
.Ln 'a~m~trmp

Fuel Nam PF1VFA-Al1
SNF 0 f: 317

Fuel Unkb A Deswr I -HEX ARRAY 217 ROD
Hevy Metal Haa O EOL.34.855Lig
ROD Storagp Sr: HANFLORD

'Fud decyt ttdaft 1992
Estbnstee a oft 2300

Tempkat FFTF (FAST. SST. 1O oo 30% Pu & to
'rumpMa, Suwm*(UWd): 5011.2

Tempopte OMI Heavy mewa Mmsa (UT): 0.0329,161
TdMotaleDacaTke sa Waste

Estlinated
Carister usso.

13IXIV
1 0.20

I Estimats In - mb ib y. Yn Gamma Source
Photon TOtal

CWUWdFrom Nominal Bounti9 Fuel ld al Acvty Nominal Fuel Boundig Fuel Eney Photonsfse
Radbanucedd Template Fuel Bumup (MWO' Buoup (UWdf (Ci) lnvntoles(CI hIventorlegCI) Group (bounding)
Ac-227 6.1822E-12 251.33 502.65 OCOE+OO 1.55E-09 3.11E-9 Avg, 1eV
AM-241 1.1066E-01 251.33 502.65 673E+01 9.51E.01 1.23E+02 0.0150 1.9786413
Am-242m 1.9247E4- 251.33 502.65 O.OE0O0 4.84E-01 9.67E-01 002s0 3.28E12
Am-F243 1.0740E-04 251.33 502.65 0O.0OO00 2.73E-02 5.40E-02 0.0375 3.804E+12
C-14 2.602E-05 251.33 502.65 O.00E+00 6.54E-03 1.3E-02 0.0575 4.642E+12
C145 3.4243E-10 251.33 502.65 0.00E+00 8.61 E-0S 1.72E47 0.08as 1.820DE12
Cm-243 4.0629E-04 251.33 502.65 O.OE+00 1.02E-01 2.04E-01 0.1250 12838.12
Cm-244 1.6024E-03 251.33 502.65 0.00E+00 4.03E4-1 50E-01 02250 1.468E812
Co-SO 3.4275E-03 251.33 502.65 0.00E+00 8.61E-01 1.72E+00 0.3750 68 a11
Cs-134 1.5566E-03 251.33 502.65 O.0E+00 &91E-0 7.82-01 0.75M0 2.878813
Cs-13 4.7693E-05 251.33 502.65 0.00E+00 12DE4-02 2.40E-02 0.850 2.194-1-I
Cs-137 1.4007E+00 251.33 502.65 0.0DE+00 3.52E+02 7.048+02 12500 3224E+11
Eu-tS4 1.6184E-02 251.33 502.65 O.OE+O 4.07E+00 8.13E+00 1.7500 7294E+50

I

I
Eu-155 13774E-02 251.33 6.92E+00 C 2250D 1.741E+06
Fe-55 3&8028E-04 6.491E40

U5 I

251.33 502.65 .008E+00 9.43E404 1.898E-03 11.0000
Ps-1 1248-1 0 251.33 502.65 Q.OOE+00 114E-0 6278E49-09

b-210 Z.4206E-02 251.33 502.66 0.00E+00 8.08E-t0 122E-09
Fm-t47 1S671E402 25133 502.65 QOO0E+CO &94E+00 7.88E+OO

F- I.4877E4 25t33 502.65 QODOE+00 374E+00 7.48E+OO_
U.239 -7520E-02 251.33 0.00 5.52E-02 5.44E+02 5.62E+02
Pu-240 2.0690E-02 251.33 502.65 2.81E+02 2.86E+02 2.9tE+02
Pu-241 -1.799E+00 251.33 0.00 1.26E+04 1.22E+04 1.26E+04
Pu-242 1.1252E405 251.33 502.65 7.49E402 7.77E42 8.C5E402
Ra-228 7.8524E-112 25133 502ze5 O.OOE+CO 1.97E49 195E49
RBa-228 2.408SE-16 25133 502.65 O.OOE+DO. 6.05E-14 I.2E-13
Ru-106 1.50S6E405 25133 502.65 C.OOE+OO &79E-03 7-57E403
Se-79 1.017.7E405 25133 502.65 Q.OOE+OO 2.55E403 S.O9E403
Sn*128 43902E405 251.33 502.85 QOD0E+OO 1.10E402 2.21E402
Sr-90 5.0D88-01 251.33 502.66 0.00E+00 126E+02 2.52E+02
TO-9e a9412E4e4 51.33 502.86 dOEce0 9.91E502 1.92E4t
Th229 2.7219E-12 251.33 SOZ65 Q.OOE+OO 6.84E-10 1.37E-09
Thao13 1.0441E49 251.33 50Z65 Q.OOE+OO 2.62EW0 5.75E07_
Th-W2 3LISE-18 251.33 502.65 QODOE+OO 7.9SE-14 1.59E-1S
T1 2-M 4.663SE407 251.33 502.65 O.OOE+CO 1.17E404 2.34E044
uW3 1.X638E48 251.33 502.65 QODE+OO 3.18E404 6.35E044
U-233 5.7451E-10 25133 502.66 Q.OOE+CO 1.44E407 P.89E407
U-234 4-3044E4S 25133 502.65 Q.OOE+OO 1.08E403 Zt16E43
U-235 -7.7765E49 25133 0.00 1.13E404 1.11E-04 1.13E044
tl-238 1.8C50E407 251.33 50Z-65 Q.OOE+00 4-54E-05 9.07E405
U-73S -1.7914E-07 251.33 QOO0 &2SE-W a21E403 8.26E403
Y-90 5.0088E41 251.33 60265 QODE+OO 1.26E+02 2.52E+02
Othr RadionucIldes -3.56E+02 7.12E+02
ILTempateSeleds.'S Y, unwwS_ a .! O , ,,@, .SJct;

Temptate Selection Summar
Froa SFD Used Basie for Parameter Ofi rencesw

Rea1der FSr T FAsr IThi T wL eix at f bIqg ears
Fuel l SST S aT Th bl mahw ean pA s mexw& ut (Lrub

NLX Hr4 Consdruentel PuNaU Pu md U
SOL EnrkhmeM %I 10 t 30

Bunup Summsay uWdf Basfor bumup used In estimati
ran SFD | Were

Norakulf| 251 bxuplwkn_ bvX w slX I u h 8M4C

[Checks. ._

U,

J
Thmal Power

Nomnbna H ow s dinco
Outp2t Hela Outpu1
(Wate" (Wags)
320E+1. 361E.80

tal Total

4

_
Surmp Mtu rI ~n u I Eatinata EO HS89WVmEM C HU

I I~M-k.-'
DomhivL

'Reae ds* dew i o e rne v, sbraps. W*S or o dlet cm" " Outm Raal ceasd Ol 1ftL

oal bum* ford hkW alsodal WMt tl- womae mul be dvcdd by dOL hey me m get qaedl bumtIl valiee (MWdffil. -I
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Fuel Radionuclide hwentory Worksheet

t, i~aeldT-npatbtforaaiu
Fuel Kw. FFTF-l1F TBA1 7HRU 6

- SNFD: t8si
Fuel tUnks & Dear 6 -HEX ARRAY 91900
Heavy Metal Mas: 80L.- EEOL257.28kg

WOD StoraWe SWe: HAW*ORD

'Fud decay stat date 1992
etnuafteas ad: 2030

Template: FERI (Fast. Zrc, 10 to 40%. U)
'Fanplate 6wau(MWd) 68.6725048

Template SOL Heavy Metal Ma ( 0.01.8774
Template Deca TInw S5ears

Estimated
Carniter uage:

1Sx15

i 120 1

W.Estlmate- '-- In X. X, Y . Yb Gamma Sources
Photon Total

CVtWd Fom Nomin* Bounding Fuel Iitial Activity Nominal F..l Boning Fuel Energy Photonrftec
Radionuclide Template Fuetaurup(UWd)O Surnup (liWd) (Cl) Inventorles(C) Iventotes(CI) GrOup -ouncing)

Ac-227 9.6110E408 5,934.58 8,479.48 Q.OOE+00 5.70E-04 8.15E-04 Avg. MeV
Am-241 6.6601E47 5,934.58 8,479.48 O.OOEO0 3.89E- 6.566E-03 0.0150 5.611E+14
Am-242m .OOOOE+00 6.93458 8,479.48 .OOE+OD O.OoE+OO O.OOE+O0 00250 1.168E+14
Amn-243 83770E-15 5.934.58 8,479.48 QOOE+OO 4.97E-11 7.10E-11 0.037 1.025E+14
C-14 2.1714-05 5.934.58 8.479.48 Q.OOE+CO 129E-01 1Q4E-01 O0.075 1.08s+14
a-36 565188E08 5,934.58 8,479.48 O.OOE+00 3.28E-04 4.68E-04 0.0850 5h69613
Cn-243 1.5496E-14 5,934.58 8,479.48 0O.E000 9201E-11 1.31E-10 0.1250 4268E+13
Cm-F244 6.23S7E-16 6,934.68 8,479.48 Q.OOE+OO 3.11E-12 4.44E2-12 02250 56.38E+13
Co-60 2Q.947E4S0 5,934.58 8,479.48 O.OOE+00 1.24E701 1.78E+01 05000 2.457E13
C8134 62448E047 5,93458 8,479.48 0.OOE+00 3.71E403 5.SO2E0 05000 4.38.14
Cs-135 4.4996E05 5,934.58 8,479.48 0.00+00 2.67E0t 3.82E401 Ot1.0O 4.028E12
Cs-1S7 1 S77E+00 5,934.58 8,479.48 O.OOE+00 8.17E+03 1.17E+04 12S 20W+12
Eu-154 1.158-034 6,934.58 8,47948 O.OOE+00 1.88E+00 I.57E+00 1.7600 1.34E+11
Eu-155 1.416SE-04 5,934.58 8,479.48 Q.OOE+OO 8.41E+00 1205E+01 202 IAM+07
Fe-55 1.4179E4-05 5,93458 8,479S.48 0.00+00 8.41E42 120E41 270D 1.71.E566
H-3 S.5S8SE4-0 * 5,934.58 8,479.48 0.00+00 2.101E+01 5.70E+01 3SOS0 1.78+03
P-129 .1426E-06 5,934.68 8,479.48 0.OOE+00 6278E-0 9.69E-03 SDDDD 231E02
Pu-5342 6376-13 5,934.58 8,479.48 0.OOE+00 229E-02 3717E092 7J100D SSM401
Np-2S7 353099-4 6,934.58 8,479.48 .OOE+00 1.946-02 2.81E942 1t.0500 64281E
Pa-M 1.5953E907 5,934.58 8,479.48 0O.OE+00 1.12E54 1.61E043
Pb-210 8.9531E-12 6,934.58 8,479.48 0.006+00 6.31E-08 7569E4e8
P-147 1.1588E-03 5,934.58 8,479.48 O.0OE+OO 2.91E400 9.83EuOO
PU-3 1.7146E-04 6,93458 8,479.48 QOOE+ 1.02E+00 1.45E+OO
Pu-2S 1.19464E42 6,934.68 8,479.48 Q.OOE+OO 1.16E+02 1.65E+02
Pu-240 8.7919E45 5,934.58 8,479.48 0.00+400 4.036421 5.76E401
Pu-241 4.774E046 65934.58 0.47.9.48 6OOE+0 2. 42 6.614E42 To
Pu-242 43751E-13 6.934.58 8,479.48 QO.OE+OO 2.80E409 3.71E49
Ra226 2.4219E-1 1 6.934.58 8,479.48 Q.OOE+OO 1.44E407 2.05E407
fta-22 235-72E-11 6,934-58 8,479.48 Q.OOE+OO IAOE0E7 2.00E407
Ru-106 3 Q951E-10 5,93458 8,479.48 Q.OOE+OO 1.841E46 2.62E406
Se 7.9 1.6488E4-5 6,93458_ 8,479.48 QOOE+OO 9.79E402 1.40E41
Sn-126 17564E45 5,934.58 8,479.48 QOOE+OO 2.23E401 S.19E401
Sr-90 12052E+00 5,934.58 8,479.48 O.OE+00 7.15E+03 1.02E+04
Tc-09 4.4825E44 5u93458 847.48 1OOE+OD 2366E+00 1.SS6+0O
TIF?29 4.6478E-11 6.93458 &479A48 QOOE+OO 2.76E407 194E407
Th-230 2225E49 5.92458 ,479.48 O.OSE+OO 1-32E-45 1 &945
Th-232 23691E-11 5,934.58 8,479.48 0OOE+OO 1.41E407 2.01E407
Tt-20 6Q&256E409 5.934.58 8,47.9.48 QOOE+OO 3.46E405 4.94E456
U-23 156759E408 5,934568 8,479.48 Q.OOE+OO 935E405 t 34E4-4 Thermal Power
UP233 t.O1tOE4-8 6,93458 8,479.48 QOOE+OO 6.00E45 8.57E405 NomninalHeal Bondng
U-234 4.950tE4S6 5,93458 8,4794 O.OOE+CO Z.91E402 4.16E402 .ouqwt Ilentotqff
W-35 -2.3191E46 5,934.58 0.00 1.46E4 1-32E-01 1.4SE41 MMV# (Waftts)

U-236 12633E-4 5 ,934.58 8,479.48 QO.OE+CO 7.50E402 1.07E401 *.t6E+Ol 13111a

U-238 -9.5407E48 6,934.58 QOO0 6.6tE402 6.55E402 8.61E402 Toral Taal
Y40 _12053E+00 5 .934.58 8,479.48 Q.OOE+OO 7.tSE 03 tA2E+C4
Other _abiu~e S .13+03 1.16E+04

t.IIsTeptate Selection Summary
Fnmn SFD Used Bass 10r Parameter DOIferencas

Rllctor Modertor FAST fASr This T dfor th wsww
Fuel SST zirC VVla ha good _puikiu ui is a FAST, bwA= kW

DOLH t U U

*OL Emrhment 10 b 40

13unmip Summar- y Wasis Ior burnup used ha estimate:
FiRm SFD | Extinmate |

H _ska: = 5 634E ^NOW 1 tr~a~knbe SFD as rnld b tWd .*s 9~tIS8l3g

IBoundlng:I 8.479~ 48ika e8 W nt SF0 Dx w tdm omxMWdu" 9aA6.~lKim

I Eashrated Bunp S
nup tuflpter Given Euntup Eatknete EOL HWGvewn EOL HUt

Nombnal 7.19 1.1

mo-rdhoV 1027
'Reactoa~dfm<N. ,w *moval. eaage. eP~i erGcwdde=*t#Wftda5cesed lolu
5
Toi bh for ast kd assodated Wthb t wmeut Mt be dvkbd by S0. heavy meal m I get epw1c 1XVugo vlue (AWdVT).

DOESWR/1EP-M7
ReVis WOn
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Fuel Radionuclide Inventory Worksheet

Fuel Name: FFTF-IFAZACN-1 (PWUUC) PINS
SNF ID t 865

Feel kts & Dewti 16 -PM
Heo Metal 1M: BOL. : 5EOL.2-58k9
ROD Stosage Slb: HANFORD

'Fuel decay stat date 1992
Estimates as a: 2030

Tomptate FFTF (FAST. SST.10 t 30%A Po & U)
'Templste Bumup(IWd): 50112

Template tOL Heavy Metal Mms (UT): 0.0329181
Tenplate Decay Thne: 35 years

Eslinaled
Canister usaoe.

1.00

IL -imates m Xn 4b b V. Yb Gamma Sources
Photon Total

CIlMWd From Nominal Bounding Fuel hinal Actlty Nominal Fuel 3ounding Fuel Energy Photonssec
Radlonuclide Template Fuel Bumnup (VWdId BumuP kUIWd)

5 (co I eles(CO hI6rventorlwCO Goup (bouanding)
Ac-227 61822E-12 18522 370.43 O.OOE+00 1.152E09 229E.09 A .heV

Am-241 t.1065E41 185.22 370.43 529E+00 2.5BE+01 4.63E+01 03150 1219E+13

An-242m 1.9247E-03 185.22 370.43 0.00E+00 35E4-01 7.13E-41 0.0250 2411.E12

Am-243 1.0740E-04 185.22 370.43 O.OOE00 19sE-02 3.98E-02 00375 279W6+12

C-14 2.842E-05 185.22 370.43 O.OE60 4.82E-03 9.6sE-03 o.om 2.806E+12

C-38 3.4243E-10 185.22 370.43 O.OOE+00 6.34E-08 127E407 ooeo 1341E+12
CM-243 4.062s-4 185.22 370.43 O.OOE+OO 7.s3E402 1s51E41 0Ol250 - 9,43SE+11

C">-2" t.6024E403 1es22 370.43 O.OOE+00 2.7E0t szs4E401 0225 1AQE+12

CO-60 3.427SE403 185s22 370.43- O.OOE+00 6.3sE401 t27E+00 _O037f 4.8scE+11

Cs-134 1s8606E3 18522 370.43 O.OOE+00 23E-01 5.77E-041 O50 1.00E+13

Cs-135 4.76s3E0s 185.22 370.43 O.ODE+00 eSAME03 1.77E402 O850 1JSWAIE1

Cs-137 1.4007E+00 185.22 370.43 O.OOE+00 2-Ws+02 6.19E+02 1250D ii76+11

Eu-154 1.814E.02 185.22 370.43 O.OOEO 3.0E+6.000 I.036.01 1.0000 157SE.03

Eu-166 IZ3774E402 18522 370.43 O.OOE+00 2.56E+0 & E.00ooo 22500 14386.02
Fe-W 3eSOMsE4 18522 370.43 O.OOE+00 7.04E4-2 1.41E-01 2.715o0 e.14IE4M6

H-3 3.8454E403 18522 37043_ O.OOE+00 7.12E401 1 .42E+00 S-% seo.174E044

l-129 lom`!E-06 18522 370.43 O~OOE+00 23sE44 4.7sE404 S.OXO 1.102E+04

tr-ss 2.71WsE-2 18S622 370.43 O.ODE+00 S 16E+0o 1.03E+0 1 7A=x 12578E40

NpW7 3.7516E.06 18ss 370.43 O.OOE+0 b.ssE404 tIsE403 11000 IA3E+0W

Pa-231 1.248sE-11 185.22 370.43 -09

PA23 o+2.7600 s.51E+00
Pu-239 _ -5522E-02 185.22 0.00 4.34E+01 3.WE+01 4.34E+01

Pu-240 2.0690E.02 18522 370.43 2.21E+01 2.59r=+O 2.97E+01
Pu-241 414799E+W0 18522 0.00 9.91E+02 7.172+02 0.91E+02
Pu-242 1.1252Es-0 18522 370.43 esME403 7.s7E403 1.01E-02
Fta-226 7.8524E-12 185.22 370.43 0.002+00 14SE-09 2.91E-0
Ra-228 2.40882-16 185.22 370.43 O.OOE+00 4.46E-14 8.92E-14
Ru-106 1.5066205 185.22 370.43 O.OOE400 2.79E-03 5sE-03
Se-79 1.0127E60 - 185.22 370.43 O.OOE+00 1.881-03 3.7sE-03
S9-126 4.3-02E05 185.22 370.43 O.OOEB0 8.13E-03 1.63E-02

Sr-9O 5.0088E-01 18522 370.43 O.OOE+0 9.28E+01 1.86E802
Tc-s 319412E-04 18522 370.43 0O.OE+00 7.30E-02 1.46E-1

Th-229 2.n2isE-12 185.22 370.43 O.OE+0D 9.04E-10 1.8E802
Other 1.RaloEn * 185222 370.43 O.ODE+02 5..2E5 27E,07
Th-M2 3,168OE46 185s22 370#A3 QO.OE+WO 5s7-14 tt17E-t3

TI-M ~~4.SS3SEW0 185.22 370-43 MOOE+WO s64E05 1.73E04i

U-232 t2263sE 06 185S22 370.43 O OOE |0o 2.34E404 4.SsE-i

U433 5.7451E-10 185.22 370.43 O OOE+W tO06E407 2.t3E477

U-234 4.3044E406 18522 370.A3 O.ODE+OO 7.s7E404 1S9E-03

U-235 -7.76sE-0s 18522 O.oo 8.s2E-06 7.4sE46 S s2E46

U-236 1.8 E060E 185.22 370.43 0.00E+WO 3.34E465 86s6E46

W23M 4.7914rm-7 1ss22 O oo 6.4sE-04 6.11SE-04 6.49E044

Y-sO soosSE-01 185S22 370.43 O OOE 2 oo s2sE+ 1 .s6E |02

ote Raiuie 2M6E+02 5.25E+02

Template Saleoom Summary
From 9FD Used kWash or Parametr D mfferenoas

Ratr FAST FAST Thhis Ternl ws o lodr to blmk non

I Pol=g : SST 65T hersess n)
*OL tMM Consti : ltuU Ua U

am Enrichment IOfolO

Bumup Summary (UW) -as is ibr bunup Used in estimate:
Fro 8FD i d

i4_ M~j Z i tfiSZ ~laelm i~ t trbn iSfaDoawutd b~wd r ingC744Ag
-1 S4d70 4 B ed b tAM mris bnmp.

Checks_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Estimated wmt
i aultAW Given _ uCup Eatimeted EOL MMIGhven E0. NM

Nomn mal 0. _.

'ieclrshklwn~ r eewle sM. stegrwd~ewmV~ wadao t i 10rh d.

Tnermal Power
Nominal ike Bounding

Output IlemOutput
IWaats) (Walts)
48SE300 7OE+eo

Total TotaW

II

I;

rotl c for flrd ke asociated wibt Iis worere must be divded by GlMWa met MS ID get apclc b9!1 values (iWVfdAlT).

COEISNFIREP.078
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I
Fuel Radionuclide Inventory Worksheet

LF A0Thsplaft Iunfirat lo .:
Fuel Nams: FF-TFA-AC- Z 4 THRU 16

SNF ID 4: X9
Fued uni & Doer. 14 -HEX ARRAY 169 ROO
Heavy Metal Mae B0L.- EOL=606.9kg
ROD Storage Sit HANFORD

'Fuei decay stt dals 1992
Estimatte. - a. 2030

Temnpiat- FF7 (FAST. SST. 10 t 10% Pu & U)
'TIwr D B.urmuP(Wdi. 50112

Tunpa WBO Hev Meta 1 (U1T) 0.032ns81
Tematasa De T'in 35 years

Estbnated
Canister usaga: |;

2.80-

IL Esthumate x b y.; yVb Gamm Sources

Photo1 TOW
CiUWd Frt NomilnJ BoW- ing Fuel jtai Acivity Nomina Fuel Bomaing Fuel Energy Pbotonasa

Radonuctidn Templat. Fuel Bumup (MWdf Bumup (UWc (Cl) Iave ntoe ltrentories(CI) Group (boundling
Ac-227 6.1822E-12 96.319.97 140,074.70 0.00E+00 5.&95E-07 8.66E07 Avg. MW
An-241 1.1066E41 96,319.97 140,074.70 1.35E+03 1.20+E04 1.69E+04 0.0150 4573E.15
Am-242m 1.9247E43 96,319.97 140,074.70 O.ODE+00 1.85E+02 2.70E+02 00250 9.110E+14
Am-243 1.0740E404 9t,319.97 140,074.70 O.OOE+00 1.03E+01 1.50E+01 00375 1.058E+16
C-14 2.6042E-05 96,319.97 140,074.70 O.0OE+00 2.51E+00 3.65E+00 0.0S75 1t052E.15
C036 3.4243E-10 96,319.97 140,074.70 0.00E+00 3.30E-06 4.80E.05 O850 5.070E+14
Z-1m243 4.062f9E04 96,319.97 140,074.70 O.OOE+00 3.92tE+01 5.69E.01 0.1250 3.57E406
CKr244 t.6024E43 96,319.97 140,074.70 0.006E+00 2S4E+02 .24E+02 022 4.091E+14
Co460 3.42751E03 96.319.97 140,074.70 0.00E+00 3-30E+02 4.80E+02 0.375 1.773E614
Ca2134 1.55t6E463 96,319.97 140,074.70 0.00E+00 17oE+02 1.18E+02 0.s750 76165E+15
_235 1.263E606 96.319,7 140,074.70 0.006+00 1.22641 7768E+01 ThS a Powe 13

Cs-t37 1.4007E-00 96.319.97 140,074.70 0.00E+00 5.3564+05 t.96E+05 1Nom n 8e85EBu 3
Eu-154 1.618304-2 96,319.97 140,074.70 O.OOE+00 4.s1E+03 2.27E03 1.761o 2eal3E*12
Eu-15s t-.774E42 96,319.97 14,074.700 2.O.33E+03 1.936E+03 22500 W 4WAttE+06
FU-3 1.8028E04 96,319.97 140,074.70 0.00E+00 3.66E41 2.533E+6t 2.7500 2 t71E403

FR3 ~~~~~~3.8454E43 96,319.97 140,W4.70 Q OOE+OO 3.70E+02 53fiE+02 35cO0 I105E07
I-t29 -179147E- 96,319.97 140,074.700 1.60E+4 1.24E41 1.86E601 To0ta Tstal
Kr-8s Z.7848E42 96,319.97 140,074.70 0.00E+00 4.68E+03 7S2E+03 709 4.04BE+OS
Np-237 3.7516E408 96,319.97 140,074.70 O.OOE+OO 3.61E401 s.26E-0t 11.$0= 4.604Ec40
P231 112488E-61 96,319.97 140,04.70 O.OO+OO t20E46 1.79E606

LTS210 2.4206E-12 9431QQ7 e 40,_74.70 O.ooE+eo Z33E4_7 3_39E407
Pn147 1.5671E402 9"31Q97 t40e74.70 O.OOE+OO 1t51E+43 2.20E+03
Pu-238 1.4877E402 9631997 140,0V74.70 o.ooE+oo 1.43E+03 2.08E+a3
Pu-239 43.sS20E402 96,319.97 0.00 1.1tE+04 7.70E+03 1.11E+04
Pu-240 Z.0690E402 96,319.97 140,074.70 5.65E+03 7.64E+03 8.55E+03
Pu-241 - 4-.4799E+oo 96,319Q97 QOO0 2-54E+Os 1.11E+06s ZS4E+05
Pu-242 1.1252E405 96,319.97 140,074.70 1.51E+00 259Ev00 3 08E+OO

ue-22 l 7.8524E-12 96,319.97 t40,074.70 o.COE+OD 7t56E47 1.10E4Ba
Ra-228 2.4086E-16 96,19.97 140,04.70 Q.OOE+OO 2-32E-11 3.37E-11
Pu-tO8 t.5066E-s 96.39.97 t40W4.7D QOO0E+OO t.45E+oO 2IItE+00
SO379 1.0127E4e5 9130g97 t40,074.70 _._E+0 _ 9.7sE41 t.42E+OO
S9-128 4.3SM02E5 _ 96.319.&J 140,0W4.70 O.OOE+CO 4.23E+00 8.1#E+00
9r-90 5.0088E-t 9831Q97 140,W74.70 QOO0E+OO 4.82E+04 7.02E+04
Tc-99 Q9412E404 96.319.97 140074.70 0.OOE+00 3.8CE+Ot 5.52E+Ot
Th-229 Z67219E-12 96,319.97 140,W4.70 m 0ODE+OO 2.62E4W7 3.81E-W7
Th-230 1.0441E49 96,319.97 140,Q74.70 O.OOE+0u 1.0tE44 1.46E44
Th.232 3 t689E-t6 96,319.97 140,074.70 DOLOE+OD 3.0#-11 4.44E-11I

U-23i2 12638E-08 96,31tQ97 140.W74.70 QOO0E+oo t.22E41i 1.77E401 Thrma'Powor
U-233 5.7451E-10 98.19.7 140QW4.70 O.OOE+OO 5 53E45 8.05E45 Nomnbal Hog Bounding
il 234 4.3044E4B 963t9.97 140,074.70 O.OOE+OO 4.tSE401 _ 603E-0t tutput HeatOupw
U-235 -7.7765E409 96.31QL97 0.00 28E403 153E43 28E403 (waft fWatf

U238 ~~~~~~1.8DSOE4W7 96.319.97 140.074.70 0Q00E+00 1.74E42 2-53E42 I.M~l+03 2.71t4
U238 ~~~~~~-1.7914E407 96,319.97 0.OO 1.66E41 1.49E401 t.66E-0t ToW' Total

Y-9o 50088E-0t 96.319.97 140.074.70 O.OOE+OO 4.82E+04 7.02E+04
0H Rf sacie 1 .36E+Os 1.98E+Os

I mplaftc le~cffaSumupY. cultp ier irt C * Etaed s e
TemLab Swe~com Sumnwy-

From SFD 8 .13 fEtabr Pwted Difrrenne
Reaer jUdfeora FAST | FAST o l T alled ltud

FueTta b5S SST d LheWaymtl at o 0glprplieo ve (UWk
ox HU ~ntR_14 PUSPKdU Pu and U

BOE Enrkdev %: tO ID 310

BmpSunuan, (SlWdrt Basb SF o bumnup usW h "lb stmar.
Fnxn~~~~~~o SFDi WmkEF i NWl V ~ a ak

_ES - 140~~~~~~ ~~.074.7 B blmip hW SRO and d omer W u~skq L702.481h

Bun Ul hp Given Swurru Estaie EMt RUtt vm EOL H3

Beundh§' ~~131
'Peco Rbl con rrM swg, ,tpp C o~r dWm daf wfn~i Wsra n ceasd bt KW.

'TOW burmip kW0 kW hsiandaled wih Mk moksus ra beaWe by BOL hevy msW man la ge 3Wed bumnu value (MAWdTt

I

I

I
J

J
J

I
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Fuel Radionuclide inventory Worksheet

Fese Noa:m FFT-TFA-CRBR-3 & CRSR-5
SNF IDS. 322

Fuee Units & 2 -HU ARRAY 217 ROD
Heavy Metal Ma: BOL. E EOU9 "
ROC Storage itMe: HANFORD

'Fuel decay sart date: 1992
Estimases " d: 2030

Template: FFTF FAST. SST. to I 30%. Pu & U)
2
'emplste urnup(MWd): 50112

Ter1plate sWt. HMv mea uss I(T): 0.322181

Estinated
Canister sage:

1 0.40 1

, ~~~~~~~~~~~~~~~Tempdt Decay Twr a 35 Years
U Estinata :b -- -m X. b y. Yb Gamma Sources

Photon Total
CWWd From Norntint Sounding Fuel Inisa Activity Nominal Fuel Bounding Fuel Energy Pbotonaec

Radlonucldke Tempiate Fuel Bumup (BWd' Stmup(MWdO' (CI) krientoteCi) 1wentorles(CI) Group -fbonxing)
AC-227 6.18228-12 6.116.34 5.738.65 0.00o+00 3.16E-0 3.$E5-08 Avg. MeV

AF-241 1.1066E-01 6,116.34 5,738.5 1.44E+02 7.10E+02 7.79E+02 0.0150 1.921E+14

*Am-242m 1.9247E-03 6,116.34 5,738.65 .OE+00 9.58E+00 1.10E+01 0.0250 3.740E+13

Am-243 1.07404-04 5,116.34 5,738.65 O.W0E+00 s4E4-01 6.16E-01 0ao7 43s7E13

C-14 2.6042E-05 5.11634 6,738.65 0.00+00 133E-01 1.4E4-01 00C75 4.433E+13

CM36 8.4243E-10 5,116.34 6,738.65 O.ODE+00 1.75E-06 1,97E406 oc0a050 1077E*13

Cm-243 4.0629E-04 6,116.34 6,738L65 O.OOE.00 2.08E+00 2.33E+00 0.1250 1.462E13

Cm-244 1.6024E403 5,116.34 6,738.65 O.ooE+00 820E.00 Q20E+4O 0e250 tI6EMt3

CO-60 3.427sE-03 6,116.34 s,738.65 0.00+0O 1.75E+01 1.7401 o0760 7.267+12

Cs-134 1.6566E4.3 6,116.34 5,738.65 O.ODE+00 7.96E+00 893E+00 0.576 2z44E+14

Cs.135 4.7693E-05 6,116.34 5,738.65 0.00-E+O 244E-01 2.74E-01 ossc 3276E+12

Cs-137 1.4007E+00 6,116.34 6,738.65 O.ODE+00 7.17E+03 8.04E+03 12000 3.61E+12

Eu-154 1.6184E402 5,116.34 6,738.66 o.OOE+00 828E+01 9.29E+01 1.7500 8J27E+10
E-155 13774E402 6,116.34 5,738.65 0.0DE+00 7.06E+01 7.90E+01 22500 1.703E+07

F..55 3.8028E-04 5,116.34 5,738.65 Q.OOE40 1.S6E+00 2.18E+00 2.76o0 V30E+07

H-3 3.e6454E03 6,116.34 5,738.65 0.00+00 1.018+01 221E+01 3-co000 6.805

1-129 1.2891E-06 5,116.34 5,738.65 0.00+00 6.68E03 740E-03 A.00 2S19405

Kr-s_ 2.7s48sg02 5,116.34 6,738.65 .ODE+00 1.42E+02 1.OE+02 7000 2ze444

Np237 3.7516E-06 6,116.34 6,738.65 O.O0E+00 1.92E-2 2.15E-02 11.030 3.23E+00

Pa-231 1.2488E-11 6,116.34 6,73865 O.OE+00 628E-8 7.17E8-0

Pb-210 2.4206E-12 6,116.34 5,738.65 O.O0E+00 1.24E-06 13sE-08

Pn-147 1.67182 5,116.34 6,738.65 0.OOE800 &02E+o1 8.99E+01

Pu-238 1.4877E-02 5,116.34 r738.65 0.00E+00 7.61E+01 8.54E+01

Pu-239 -35R52DE402 6,116.34 0.00 1.18E+03 9.98E+02 1.186+03

Pu-240 2.0690E-02 5,116.34 5,730.65 6.0DE+02 7.05E+02 7.18E+02

Pu-241 -1.47998+00 5,116.34 0.00 2.69E+04 1.93E+04 2.69E+04

Pu-242 1.1252g-05 6,116.34 5,738.65 1.60e-01 2.17E-01 2.24Et01
Ra-226 7.6524E-12 5,116.34 6,738.65 O.o0E+00 4.02E-6 4B1E-0s

Ra-22 2.4086E-16 6116.34 6,738.65 0.00E+00 123E-12 1,3E-12
Ru-1OS 1.5068E-06 5,116.34 6,738.65 0.QOE+00 7.71E-02 .65E-02

Se-79 1.0127E-05 6,116.34 6,738.65 .OOE+00 5.8E-02 5S,1E-C2

Sn-126 4.3902E-05 5,11634 5,738.65 O.OE+0 2.25E-01 2-52E-01

S.-0 5.OOE8-01 5,116.34 6,738.65 QO.OE+O 22s6E+03 2.678+03

TC-99 3.9412E-04 _ ,116.34 6,738.65 0.00E+00 2.02_+00 2.26E+00

Th-229 2.7219E-12 6,116.34 6,738.65 0.008+00 1.39E-0 1.B6E3 s

Th-230 1.0441E8- 5,116.34 6.73865 0.008S+00 s.344-06 S.99E-0

Th-232 3.16898-16 6,116.34 6,738.65 0.0DE+00 1.62E-12 1.62E-12

T-208 4.6636E407 5 116.34 6,738.68 0.00E+00 2398-3 2.68sE03

U232 12638E-06 6,116.34 6,738.65 0.OOE+0 6.47E03 7.25603 Thermal Power
U-33 .74s1E-10 6,116.34 5,738.65 0.00E+00 2.94E-06 3.30E406 NiominalNal Bounding

U-234 4-3044E-06 6,116.34 5,738.65 0.00E+00 2.204-02 2.47E42 Output Heat output

-235 -7.7765E-9 6,116.34 0.00 2.42E-04 2.02E-04 2.42E-04 (Wat) Wattis)

U-W 1.6050E47 6,116.34 6,738.65 QMOE+00 923E-04 1.04E-03 1.3+0 1*AE802

u23S -1.7914E47 5,116.34 0.00 1.76E-02 1.67E-02 1.76E-2 Total Total

Y-90 sso08sE-01 6,11634 s.73a6s QLODE+OS 2-WE+03 2B87E+03
O r Rdoulides 7.25E+03 &13E+03

UI T=$*'Sdec Suma, Zswup &unpayad o ^- ~7 -
Tmtl Selection Summary _

From SFD Used Bas for Paramever Differencs:

Resctor Moderator .jIFASt Ths Turpt ns Wal Wol;taoffin"a
Fuel Cbdd eu j .s SST 1k bedias l d "Saame tt, sepemdoerfthien

30.NM CWnstfuts:g _tudU PuPwidU

*BOL Enricment. %:1 1010 ts

SBu Sumary (UWdr- Beasts 1o burnup used hI estimate:
From SFD E bdrsd

Nomaial: S,11 srakblrepm SFDti awrid bWaidtg BtA74h8
Imn6sandmo 5.730 toA g hss tnaw SR ad _wu d *UeKa90.74E2eg

CWuecks :

sxtnated Surnupt
BWP llul Given Estimated EOL HUGlvon EOL HU

e ~ ~ ~ ~ 04 __ __ __ __1_ 1.601
*eundhlgl 0de1

'Pectr shcrM e 0aroa. soae, shkWborohr due=a~ Wkaao sesd tar fhst

2TtWbrm o ll1Masoitdw rdli wk ut b vdd yD wq mea masl o efcbru a.s(~U)
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I
Fuel Radionucilde Inventory Worksheet

Fuel Hanre- FFTF-IFA-DEA-
SW F0 t 324

Fudl Units A Osn 1 -I HX ARRAY 217 PMD
Heavy Metal Moem BOL- ;EOL-U 4.OkU
ROD Storage Site HANFORD

'Fud dec sayt dats: 1992
Estimaltes an a 23

Tun~. FFWF (FAST. SST. l0 to 30%. Pu & U)
,Tenphateflwup(uw4* 5011.2

Templtet SOL Mm"v MeW Mans (UT): 0.0391S18
TaemoSI Deca Thin. 35 a~

Estimated
Canister usso i|

1 0.20

ILF~stnatw In X. xxb It V. lh GwmunnSreu.^

; F~~~~~~~~~~~~~~~~~~~~~~~~htls ~ Totld
CU/MWd From . Nomnnl B ct~ln Fu44 WU AC" Nomrdnal Fudl Boundbg~ Fudl Energ _htnitc,

Radionuclde Tempb: Fuel Burnup (UWdW surnup twdrf (Ci) Inventories"a bnetoaCl Group (boundbxj
Ac-W7 6.822E-12 3.46 6.92 O.OuE+OO 2.14E-11 4-28E-11 AM UV
Anm241 1.106E4-01 346 f92 &.67E+0C 6.71E+0 6.785E+0 0.0150 32.0412
Am-242m 1.9247E-03 3.46 e.92 0.30E.00 6.BE4-03 1.13E402 0JO25D 1.074E3111
A-6243 1.0740E-04 48 6.92 0.0OE+00 .72E-04 7A3E-04 07.O S167E.10
C-14 2.6042E-05 3.46 6.92 O.OOE+00 9.0145-03 1.048-04 0.575 3.5E1611
C136 &4243E-10 3.46 6.92 O.OOE500 1.9E-09 237E-049 0.0850 21640O
Cm243 4.0629E040 3.46 Q92 O.OOE500 1.841E .81E403 0.1250 24051E10
CE-124 1.6024E-03 3.46 6.92 O.OE+00 5.55#03 1.111E4- 02.50 21.1E+I0
C-l60 3427743-0 3.46 692 0.OOE+000 .19E-02 2.37E-02 o2.7500 134E510
Cs-134 1.5566E403 3.6 .9 OOE+00 539E-0 1.C8E42 056750 35511E+11
Cs-135 4.7693E45 3.46 6.92 O.OOE+uO t.65E404 3.30E044 85OA 3ME+
Cs-137 1.4w07E+00 3.46 6.92 O.OOE+OO 4.&SE+00 9.70E+OO t 250o 4.441E+0
Eu-154 1.B184E402 3.46 6.92 Q.OOE+OO 5._0E42 1.12E0t t.7500 = 1010E+08
Eu-155 1.3774E42 US4 IL92 Q.OOE+OO 4.77E4-2 9S3E42 1 22500 3234E+u6

I

IL
J

LI
6.92 0OE+00 1.32E4-3 63E-03 2.75D0 2AM975+06

E.02 .5000 1.561tE+0
6.623E+04

Kr-85 7-536E403
Np-237 37516E5-06 3.46 f 0.OOE+00

_ w
P6-231 1.24S8E-11 3.46 63.92 0.OE+00 4.32E-1t
Pb-210 2.4206E-12 3.46 6.92 0O.0E+00 833E-12 1.B8E-t1

6.92 O.0E+00 5.42E-02 1.OE4-1
5.15E-02 1.03E-01

Pu-240

Pu-242 1.41252E05 3.46 6.92 0005.00 7.615-02 7.43E-02

R a -226 7 . W 4En d12 c bs _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Ra-220 2.4086E-16 ~~~~~AST Tmf92ee . d Oe I ttlce4Egreuce7Es1
Ru-1105 I-S M E-05 3.46~SS eat .d92 eudpara Eks 0eac21eE-0fne10aEow4

S w-7 p 1.0127E (05 3.48 &92 bm wpus d sEs0timata5t.01 -0

Sn_2_ _ _ _ _ _ _ _ A+0 15 E-4 .4E0
srgoSF08E- 3j 4 E2stiEt0 173ate347d0

TC-99 3.9412E-04 O.O6tto xbg b uaeed be El 00 I E-db273Ep0
Checks 2.29I234 9 .O+0 94E1 .8-

Th-230 1.0"IE-0 Este3a4e -9 .O+0 361-9 72E
Th-M al689E-1Dtbn3.48 D92 HOOE ve00 C FINIE1 21E
TH20 .63Em73 _ _ 2 E ZE0 IGE-6 3 0

U eac3 o 1h2lw . o e m 3i to a E -0 3ipk g or 4t 8 d t conbn. W r c 2fo me e Or ul.OD + 0 4 T - 6& 5

I
Thfrmal Power

outpuat Heat output
(wafts) i (watts)

2.0215+011 2.83401
Total TOWd

I

'rTor shuttiera coel assnovte sten dwroshtr other daed by tat irhavymon mate tor ele.

baWa _o for allkid associatd wfth Itt worsho muw be dvkbd by SCX to" metal own to gal bip valuse h ydlni).
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Fuel Radionuclide Inventory Worksheet

~.Fac an T a pet .n'rmah i.
Fue HaI: FFITF WA-fGl

SHP D It 325
Fuel Units & Dscr. I -HEX ARRAY 91 ROD
Hey Metal Ite: BOL- : EOL-Q42ft

ROD Storage Sit: HKAFORD

'Fueldecay dal date: 1I92
Euimnates aes at 2030

Tmnptate: FM (FAST, ssT. 10b30%. PuS u)
'Twnplatbe SUMuP(Md: 0112

Template L. HevR Metal Mans (ff1): 0.0329181
Timaste Deway Time: 215 es

Esthiated
Canister usae:

1E'x15
0.20

U.EIlnutts i mn X. x b Y. Yb Gamma Sources
Photon Total

CIMWd From Nominal Bounding Fuel knltal Activt Nominal Fuel Sounding Fuel Energy Photons/eec

Radionuclide Template Fuel Burnup (MWd)' Bumup (UWd)' (CQ 'IventoresC) bentorbs(CI) Group 4 ag)

Ac-227 6 1822E-12 2,694.34 6,388.68 O.OE+00 1.67E-08 3.33E-8M Avg. UeV

Am-241 1.1066E401 2,694.34 5,388.88 _ &73E+01 3.85E+02 6.84E+02 0.0150 _ 1.778E444

Am-242m 1.9247E-03 2,694.34 6,388.68 O.OOE+00 6.19E+00 1.04E+01 ' 0250 3.506E+13

Am-243 1.0740E-04 2,694.34 6,388.88 O.OOE+00 2.t9Et01 5.79E-01 0.0375 4.072E*13

C-14 2SD42E-06 2.694.34 6538.8 O.ODE+00 7.02E-02 1.40E-01 0.0757 4A06E*13

Ci-36 34243E-10 Z694.34 5,388.68 O.ODE+00 923E-07 1.85E406 0.08o0 1I.O+13

C-1243 4.0SiE4-0 2,694.34 5,388.68 O.ODE00 1.09E00 2.19E520 0.1250 1.706+13

Cm-244 t.6424E43 2694.34 5,388.68 O.OOE+00 4472E500 8.63E+00 0020 1.578E+03

Co-SD 3.4276E403 2,694.34 5,388.68 0.002+00 9.23E-02 1.85E+01 20 1000 e.23E.O2

Cs-134 15566EE-3 2,694.34 5,388.68 O.OOE+00 4.19E+OD 8.09E+OD ODS 2.773EE14

Cs-1350 4.769E-05 2,694.34 5,38268 O.OE+0 1.29E-0 1 2-57E401 o8O E02

Cs-137 1.4007E+00 2,694.34 56388.8 0.002+00 477E203 78.4E+03 t1sOO &457E*12

Eu-124 1.6184E-02 2,694.34 6,388.68 0.002+00 4.36E+01 .72E+01 t7500 7A19E*10

Eu-155 1.774E-02 2,694.34 6.0.68 7.17+0 3.71E+02 7.42E+01 22500 I 407

F-55 3A200-04 2,694.34 5388.68 3.6DE+0 1.02.+00 205E+0 t75c 84.724007

-34 3S454E403 2,694.34 0,8.08 O.O6E+W 124E+01 1.07E4+1 0000 4MOE446
P1-2 126E4-06 2,694.34 5,388.68 O.ODE+10 1nE4-03 1.95E43 bCOCO 187062+
re225 2.7.8E4-12 2,694.34 5,388.68 0.00Q2+0 70 5EO0 1.50E+02 720008 1242E040

Np-237 3.7516E4-6 2,694.34 5388.68 0.00E+00 1.01E402 2.02E-2 I1I 00D 222SEW

F1-231 102488E-11 02694.34 5,388.68 O.OE+00 3.36E8- 6.73E408
Pb-210 .4206E-12 2,694.34 8,38868 O.OE+00 6.52E3.0 13D40E08
8F-147 1.3 tE-062 269434 5,388.68 0.0E+00 422E01 2.34E+01
Pu-23B 1A08E012 Z694-34 5,388.68 O.OoE+O 4.01E+01 8.02E+01
Fu-39 3.5520E42 2,694.34 5.68 7.17E002 6.2E6+02 7.17E+00
Pu-240 2.0S9DE4-2 2,694.34 5,388.68 0.64E+02 473E602 4.76E+02
Pu-241 1.4799E+4 0 2,694.34 5.68 1.04E+04 .124E+04 1.64E304

-2 1.1252E9-5 2,69.34 56,38868 9.71E02 1027E4-1 18E-41
Pa-226 7.8524E-12 2,694.34 5388.68 0.0E+00 2.12E-08 423E-08

Fa-228 2.4086E-16 2.69434 6,3868 O.ODE+00 6.49E-13 60E-12
t-2106 15.S451-0 2.694.34 5388.68 0.OOE+00 4.06E02 8.102-0E2

Se-79 1M27E405 2,694.34 6,3B.68 Q.OOE+00 Z.73E42 5.46E42

Sn-126 4390244E5 Z694.34 5,388.68 O.OOE+00 1.1t6E01 2.37Et0u
Sr-90 6.0D58E41 2,694.34 5,308.68 O.4OE+W- 1 035E103 2.70E+03
T1-2 3g.412E044 2,694.34 5,388.68 0.OOE+00 1.06E+-0 2.12E+0 7
Th-229 -.729E-12 2,694.34 50.068 QOO.E070 7.E4-09 1.4o7E4-
T430 1.044E4-09 2,694.34 5,388.68 0O.OE+00 1.5E+06 5.63E7+
Thr232 R e689E-16 2,69434 6.38a68 O.OdE2OD 664E-13 1.71E-12
TI.08 4.663E407 - 2694.34 6.38a68 QOOE+00 126E403 2.51E43

UD232 12)63SE-06 2,69434 6,38.68 Q.OOE+OD a.41E403 "IE403 Th TiaiPower

U-233 5.7451E-10 L,694.34 5.38.68 O.OOE+00 t55E46 3.10E-W Nominal flet Eludng

U-234 4-3D44-06 2,694.34 5,388.681 QODEOOE 1.16E402 Z.32E402 output Hea Output

U-235 7.7765E49 2,S94.34 0.00 1.47E44 126E44 t.47E_04 (watts) (Waft)

UL2'i6 tBO05.0E7 2,694.34 6,38,68 QO.OE+00 4.86E44 9.73E404 730E+ lM1IE402

LO-=8 -1.7914E407 Z694.34 QOD0 1.07E402 1.C2E402 1.07E402 Totla TO

Y-90 6.0088E41 2,69434 6.a68 Q.OOE+00 1.35E |03 2.70Ex0

0te RakNko -3- a2E+03 7.63iE+03

IlL:Tanllafte~eir SuxwBruS ant (3jets -t- , -=-+
re~lf Selicon Sunw I__ _

From FUs Basis tN Parameter DIfferences:
Reactor r FST .tTeWa se ud t se Wang Ae

FuI C= ng ssr n SST cn W t p
DOL MS Comttuentsz Pu and U - PuuadU

060L Enrctwf en% I 10 b 30S

Ban-up Summary (iWd) asis 1r bumup used I estimafe;
From EetD _E d

____2A4J4I bmm Sn aS FD udx 0wW d rMaq SOL283g

Ew~~~~hg S,38s~~~~~~.e8 bamaaass dittbd -o.

Edk& urupf
Sumu0p Multiper t S nupr, Estimated E0 HIlven EOt MM

Nominali
Scundlngl 0 _78

'Reader w1lom1, oe removal. awge, tpNg or ole dale clmllmkg that kradaton ceated tor WIM.

to &t banu br lod Mal assocaWd ao Is w9it mid be dvyded by L heab meal mass ID get kpedllc bemLip vsm (MWVMt).
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Fuel Radionuclide Inventory Worksheet
LFlITda -nibnllt,, hI 41

fTl FFTF-.. -FF- l1A (CD()
SNF 0 .' 33D

Fuel Units a Doau 2- HEX ARRAY 168 RAO
Heavy etal Mes:BOL- EOLW:88107Ng
ROD Swage SIt HANFORD

'FUe deway stAt do 1992
Etm a desas 09: 2030

Templat FFTF (FAS1T SST. 10 It 30%, Pu & Ut
'Tempilae sumup(mW4: 50112

Template DOG Heay mte abu (my): 0s 181
Template Deca new 35 yem

Estimated
Carister uss

1 0.40 1

IL Estimates 0 1. 16 b Y. YD Gamm i Sources
Photo Total

CllNWd From Nomial Boudllng Fuel itlW Atvity Nominal Fud Boundhng Fud Eneg Photonslsec
Radlonucild, Template Fuel Bumup( Bumup (IWdf (Co Inventord(Cil) hwenavtodeaC) GroWp (boUnd'ng)
Ac-227 6.1822E-12 10382.82 20,766.65 O.ODE+CO 6.42E-4B 1.28E-07 AVS UeV
Am-241 1.1066E-t 10382.82 20,765.65 1.90E+02 1.34E+03 2.49E+03 0.0150 .774E+14
Am-242m 1.9247E-03 10,382.82 20,765.65 0.00E+0 2.OOE+0O 4.00E+01 0.0250 1t350E+14
Am-243 1.0740E-04 10,382.82 20.765.65 0.00E+00 1.12E+00 2.238+00 0.0375 Ot _1 14
C,14 2.6042-05 10,382.82 20,765.65 O.OE+00 2.70E8O1 5.41E41 0.0s75 tU58614
C1-36 3.4243E-10 10,382.82 20,765.65 0.00E+00 3.56E-06 7.118E-S 0.D850 7516E813
Cm-243 4.06Z9E44 10,382.82 20,765.65 O.ODE+00 4.22E*00 8.44E+00 0.1250 S.288E13
Cm-244 1.6024E-03 10,38Z82 20,76.665 0.0DE+00 1.66E+01 3.33E+01 0.35 6.0658E13
Co-S6 3.4275E-03 10,38282 20,766.65 O.OE+00 3.56E+01 7.12E+01 o-75 z629EU13
C0-134 1.5566E-03 10,3882 20,765.65 O.ODE+00 1.62E+01 3E23+01 0.5750 1.066E5t6
CS-135 4.769BE-05 10,382. 20,76.65 0.00E+00 4.96E-0 9.90E-01 0.8500 1.113E.13
Cs-137 1.4007E+00 10,382. 20,765.65 0.00E+0D 1.45E+04 2.91E+04 12500 132t+13
Eu-154 1.6184E-02 10,38Z82 20,765.65 O.OOE+00 1.68E+02 336+*2 1.7500 3.013E+11
Eu-155 1.3774E-02 10,382.82 20,765.65 0.00E+00 1.43E+02 2.86E+a2 22500 6.013E+07
Fe-55 3.802SE-04 10,382.82 20,76.65 0.008E+0 3.968+00 7.90+0D 2.7500 3440E+06
H-3 3.8454E-03 10,382.82 20,765.66 0.008E+ 3.998+01 7.998+01 3.5000 tS3tE06
1-129 12891E4.S 10,382.82 20,765.66 0.00E+00 1.34E-2 2.68E-02 6X00 6121tE06
Kr-O5 2.7848-02 10,382.82 20,765.65 O.OE+00 2.89E+02 6.78E+02 7.0000 SY45E0
Np237 3.7516E-S 10,38Z2 20,765.66 O.OE+00 3.90E-02 7.79E-02 tt.CO 6.6868.03
Pa-231 12488E-11 10,382.82 20,765.65 0.00E+00 1.30E-07 2.59E4-7
Pb-210 2.4206E-12 10,382. 20,765.65 O.OOE+00 2.51E4-08 5CBE48-
Pm-147 1.5671E-02 10,38V82 20,765.65 0.00E+00 1.63E+02 325E+02
PU-238 1.4877E402 10,382.82 20,765.65 O.0E+00 1.54E+02 3.09E+02
PU-239 -3s520zE02 10,382.82 0.00 1.56E+03 1.19E+03 1.56E+03
Pu.240 2.0690E-02 10,382.82 20,765.65 7.92E+82 1.01E+03 1.2ZE+03
Pu-241 -1.4799+00 10,382.82 .0.00 3.56E+04 2.02E+04 3.56E+04
Pu-242 1.1252E-05 10,38Z82 20,766.65 2.1 1E-0t 328E41 4.4E-01
Ra-226 7.8524E-12 10,382.82 20,765.65 0OE+00 &15E-08 1.63E-07
Rs-228 2.4086E-16 10,382.82 20,765.65 O.E0+00 2-S-12 600E-12
FRu-10S 15066EE-0 10,382.82 20,765.65 0.00E+00 1.56E-01 3.13E-1
So-79 1.0127E-05 10,38Z82 20,765.65 0.00E+00 1.065E01 2.10E41
Sn-126 4.3902E-05 10,382.82 20765.65 0.008E+0 4.56E-1 9.12E-0
*r-96 5.0088E-1 10,382.82 20,765.66 0.00E+00 5.20E+03 1.04E+04
Tc-99 3.9412E-04 10,382.82 20,765.65 O.OE+0O 4.09E+00 8.18E+00
Th-229 - 27219E-12 10,882 20,765.65 0.00E+00 2.83E408 5.65E-08
Th-230 1.0441E-09 10,3882 20,766.65 0.00+00 1.084-05 2.17E4-
Th-232 3.1689E-16 10,38282 20,765.6 0.00E+00 3.298-12 6-58E-12
T1-208 4.6636E-07 10,382.8 20,766.65 0.008+00 4.84E-03 9.68E-03 __________

LJ-233 12638E8- 10.3882. 20,765.65 0.OOE+00 1.31E-02 2.62E-02 Themal Power
IJ-233 5.745tE-10 10,382.82 20,765.65 0.OOE+00 5.97E8-0 1.19E-06 Nominal Hew Bounding
i-234 43044E-06 10,382.82 20,765.66 0.00E+00 4.47E-02 8.944-02 Outpui Heel Outpqx
U-235 -7.7765E-09 10,382.82 0.00 320E-04 2.39E804 32C-E44 (anwatas)
U-238 1.8060E4-7 10382.82 20,766.65 0.00+0 1.874-03 3.75E-03 22M78.0 3.9aE+02
U-238 -1.7914E-07 1,38282 0.00 2.33E-02 2.14E-02 2.33E4-2 Total Total
Y-90 6.0088E01 10,382.82 20,765.65 0.00E+O0 6Z20E+03 1.04E+04
Other Radudmes t .47E+04 Z94E+04

I~tualcl ioL.........L.....LIIIILA!...IIhed W usi &.~N~ at ipamlumjut"sr(Li.04

Y WmRat Sle~ctlols Summnuq

Fro SFD BaXd for Paramee Dilhane3
R_9s IkWtodrlr FAST FAST rwonX TasawweD I e

Fuel S Tk andpirw noue nrviba jwlraw
SO>L Hll C ou an u adtU

BOG Enkhmadim 101030

Bumup Sunm" (UWC|Bs for bwnup used In esalmat
Fe. SFD llluae

1600111V ~ I 10,8.jmre ue l.be56a wkMtehgO68
Seua*,gI I D , .766. 6 avepaamiedk Is Ialwearh0d bwmeV.

Check.

_urnap UuMutpw Givn sauu Eatimated E806 HWGlwv EL HNM

80Mdig:l 135
'*FM e rall core evla Ot wtpbl or be d.cd by OM heavy.. mcase lor fdu be W va %tthl.
1
TdC bm for fS uel asoae t wolihee mudt be dvle by 9SOL heavy meal me 1. ged pdie b~au vue yJWd~1).

j

I1
a
11-

J

]
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Fuel Radionuclide Inventory Worksheet
5.Fmi~~~~~~~~~~~1and~~~~~~~~anj~~~~~~~ale lot rutatiun -~~~~~~~~~~~~~~~~~~~~~~~~~~~

Feal Name: FFTW-1FA.PO-24 a 5
3SW IDS. 333

FWe Uinto £ 0oer,- 3 -HEX ARtRAY 169 ROD
Heavy Metal Mase: SOL. : EOL.131.S2cg
ROD Storage SMW. HAWEORD

ddecoy tsi d&W 1992
EstenfesIs 4. 2030

Tempate-. FFTF (FAST, SST. 10bI 30%.. PU A L
'Templt urmp(Wd): 80112

Tmnplate S0L Heavy Metal Mass PM: 0.0329181
Templte Dey The: 35 years

Estimated
Canister usage

0.60IV

;LEstimaetes .. m x,, x, b y. y, Gamma Sources

Photon TOl
CVMWdFrom - Nominal -ounding Fuel bn Ac ti Nominal Fuel Bounding Foel Engy Photonseec

Radlonuclide Template Fuel Burnup (AWd' Sumup (MWdf -(CI) Inventoles(Ci bwentod Cle ) Growp Ibounling)
Ac-227 6.1822E-12 10,725.31 11,359.60 0.OOE50 6.63E4- 7.02E-08 Avg. UeV
An-241 1.1066E-01 10.725.31 11,359.60 2.74E+02 1.46E+03 1.3E3+3 0.0150 3.797E.14
Am-242m 1.9247E.03 10,725.31 11,359.60 O.OOE+00 2.06E+01 2.19E+01 0.0250 7403E213
Arn-243 1.0740E-04 10,725.31 11,359.60 O.OOE+00 1.165E+00 1.22E+00 0.0375 .585.E13
C-14 2.6042E-05 10,725.31 11,359.60 0.005+0 2.79E-1 2.96E-01 0.0675 .760E+13
C136 34243E-10 10,725.31 11,359.60 O.ODE+00 367E406 3.89E06 .Oeso 4.112E+13
Cn-243 4.0629-04 10,725.31 11,359.60 O.OE+00 4.36E+00 4.62E+00 0.1250 2.94E+13
Cm-244 1.6024E403 1O,72531 11,359.60 O.OOE+00 1.72E+01 1.82E+01 02250 3S31E+13
Co-60 34ME-2 3 _ 10725.3 11,359.60 0OL0E+00 3.62E+01 3.89E+01 0.3750 1A38E213
Cs-134 1S566E-03 10,725.31 11,359.60 o.OOE+00 1.67E+01 1.77E+01 05750 A27Eu14
Cs-135 4.7693E05 10,725.31 11359.60 0.OOE+00 S.12E-1 .42E-01 0.4500 8.0BE+12
Cs-137 1.4007E+00 10,725.31 11359.60 o.OOE+oO 1ME0+04 1.59E+04 12500 72M78+12
Eu-154 1.6184W02 10,725.31 11,359.60 O.OE+00 1.74E+02 14.+02 1.7500 148E+ll
Eu-155 1.3774E402 10,725S31 11,359.60 .OOE+00 1,A8E+02 156E+02 22500 3.367E+07
Fe-55 3.8028E4t 10,725.31 11,359.60 .OOE+OD 4.08E+0O 4.32E+00 2-7500 1a8606
H-3 3.8454E-03 10,725.31 11,359.60 *.tOOE+00 4.12E+01 4.37E+01 3.S000 1234E2.0
1-129 1.2891E406 10,725631 11,39.60 QODE+00 I38E-02 1.46E-02 5.000 4.48SE450LI Kr-85 2.7848E.02 10,725.31 11,359.60 0.0OE+00 2.9E+02 3.16E+02 j 7.0000 &113E C4

p-237 3.7516E.06 10,725.31 11,359.60 o.ooE+00 4.02E-02 4.26E-02 111t,0 6.8475+03
Pa-231 1.248E-11 10,72531 11,359.60 0O.OE+00 1.344-07 1.42E-07

I . 1
Pu-239 -3S5520E-02 10,725.31 0.00 2.25+03 1.87E+03 2.25E+03
PU-240 2.0690E402 10,725.31 11,359.60 1.14E+03 1.36E+03 t.38E+03
Pu-241 -1.4799E+00 10,725.31 0.00 5.13E+04 3.54E+04 6.13E+04
Pu-242 1.1252E5-0 10,725,31 11,359.60 3.05E-01 425E-01 4.32E-01
Ra-226 7.8524E-12 10.725.31 11 , .60 0.OOE200 8.424-08 8.92E-08
Rs-228 2.4086E-16 10,725.31 11,359.60 0.00E+00 2.58E-12 2.74E-12
Ru-106 1.5066E45 10,725.31 11,359.60 0.0E5+ 1.82E-01 1.71E-01
Se-79 1.0127E5- 10,72531 11,359.60 O.OE+00 1.09E041 1.155E01
Sn-126 4.3902E.05 10,725.31 11,359.60 Q .OOE+00 4.71E-01 4.994-01
Sr-4o 5.0068E-01 10,725.31 11359.60 .OOE+00 5.37E+03 6.69E+03
Tc-" 3.5412E404 10,72531 11,359.60 O.ODE+00 4.23E+00 4.48E+00
Th-229 2.7219E-12 10,72531 11,359.60 O.OO+O 2.92E-8 309E.8
Th-230 1.0441E-09 10,725,31 11 359.60 O.OOE00 O 1.12E405 1.19E-05
Th-232 3.1689E-16 10,72531 11359.60 -O.OE+O 3.40E-12 360E-12
T1206 4.6636E407 10,72531 11,359.60 0.00+00 5.00E-03 5-305E03
L-23 1.2638E46 10,725.31 11,359.60 .OOE+00 1.36E-02 1.44E42
U-233 5.7451E-10 10,725.31 11,359.60 0.OOE+00 6.16E-6 6.53E46 t
U-234 4,3044E-06 10,725231 t1,359.60 O.E0+00 4.62E-02 4.89E42
U-235 -7.7765E-09 10Q725.31 0.00 4.61E-04 3.78E-04 4.61E-04
U-236 1.8050E4.7 10,72531 11,359.60 O.OE+00 145E-03 2.05E-03
U-238 -1.7914E477 10,72531 0.00 336E502 3.17E-02 336E42
YV-0 5.0088E41 10,72531 11,359.60 O.0+00 637E+03 669E+03
Other Racsnucles 1.52E+04 1.01E5+04

mpnge Selection SomnalryI
Fjom 8FD Ba is for Parameter Differences:

I o, rctr FAsr nic Tooqab vas med bfri te m" msa:
I FuAl =bd kta i Ti iiSSTi L TA teb aIue aud pararni mqtleowfordn tantexmo).FSO ConsSST titu sents i _bSW

b* .ctmnt 10b30

Bumup Summary (UWdf .OMsk tor burnup used In eimate:
Pram EsOtimte

10.725231 kW Wm ftma SFD ad mmet! lot ad 5r SOL.141.U59
t 1 369 .3 4 c 1lek ham SFt ad Oaeftb IlDlt MM u ,80t4 t9

Check _ _ _ _ _ _ _ _ _

E tima ted mip/
Sunnp muHiptier v Given BurmJep Elmntetd COt HUiven E0OL HMt

Nombiat 050 | 1.0
Souning-j 0.53

Thenmal Power
lCominal Heat U gtd

Outpt HNeat Outpt
fWants) EWafts)
L87Ee02 2JtEH+02

Total TOW

-hr

r i1

JI

L

hReactor &O4Weu^ care rmovaL Storage. shipping or otrm MMe cos~ning 1hat ineaton Ceased for kWeS

'ra w buns~ foral hel seo catedw at ft w n~ug" eg j be vlod ty O hea y me i m ass io et p edltcbt m p vAlue W S'M T .
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Fuel Radionucilde Inentory Worksheet
ti T~~~~sii~~~tsjnfiuvutiou ; ,~

Fuel N..ia FFrF-1F-SiF-35 -
SpUF W & 334

Fuel tUifs & Deemr 2 -HEX ARRAY 91 ROD
Heavy Metal I.tem SOL. : EOL-85.BIkg
ROD SWarag Sfa HANFORD

'Fuel d0a sta dtee 152
Estrnatae " at 2030

Tnkletu FFTF (FAST. SST. 101 30t , Pu 4 U)
arermplt, ump:(W* 50112

Twmpbat DOL Hevy Metal 1 (UT): 0.0329181
Temolats Dcay Tkm r5 yeaS

Estkimated
Canister usaet ii

IB. Estinast -I ^ a., ^ .A b Y. Y] Gamm Sources
Pholons Ttald

CUMWdF NomF Boundn Fuel Inal Activfty Nomnl Fuel Bound Fuel I n Phot=e
TAmpiat Fuel Burnup (UWdW Burnup (UWtW (CI) InventodesCI) hvortodesl(CI) Group (boundng)MRadionudkide

AC-W2
Am-241
Am-242m
Am-243
C-14

I
3,631.5 3,953.60 0.00E+DD 2.25A-08 2.44E4S Avg. UWV
3.631.50 3.953.60 1.72E+02 5.74E+02 &106E42 I 0.0150 1.363E614
3,631.59 3.963.60 °.OOE+00 6.99640 7.61E+00 0_02 258W+13

1
o03J 2.896+13

.l6042E-05 3J506E13
IA3!E+13
I.0D7E+13 1

3.50 0.006+E0 1.24E+01
3,631.59 363.60 O.OE+00 5.65E+00 - e.1A+00 0.5750 2OM+14

CS-133 3631.59 39 60 0.00+400 1.73E-01 1.t9E-01 I 0.8500
Cs-137 1.4007E600 3,631.5 3,9660 0.0012+00 5.09E+03 5.54E+03 I 1250 JEu-164 1.6184E-02
EU-156 1.3774e'42

3.802m8-04

3,631.5
3,631.50
3,631.59
3,631.59
3.631.59

3,9360 O.OE+00 588_+01 - .40E+01 1.75CO
22500 1 207E

5."7E7+10

3,963.60 0.00E+00 4.68E-03 5.10E-03 5.0 E405

ULK-B85 3.631.59 3,953.60 0.00E+00 1D1EW+02 1.10E+02 7.0000 26%0+04
No"23 3,631.59 3,963.60 Q.OE .00 13-6E-02 1.48E6-2 I 11.000 &030E408
Pa-231 1.2488E-11 3,631.59
Pb-210 2.4206E-12 3,631.59
PW%147 16671E-02 3,631.50

3,953.60 0.00E+00 4-54E4-8 4.94c-as
9.57-09

I UL
Pu-241
Pu-242
Ra-220
Ra-22S
RuJ-lOS
se-i,
Sn.120

1.4977E-02 3,631.59 31953.00 Q.0DE+O0 5.40E+01 5.88E+01
-%5520E-02 3.631.59 0.00 IA2E+03 12M+03 1.42E+03
2.0690E-02 3,631.59 3,953.80 7210E+02 7.95E+02 &0IE+Q2

-1.4799E+00 3,631.59 0.00 3-)X+04 2.69E+04 3 +04
1.1252E-06 31631.59 3.9nW 1.92E.01 2-33E-01_ 2-AGE-01
7.8524E-12 3,631.59 3,q53.60 0.00E+00 2.85E-W &IOE-08
2AO86E-16 3,631.59 3.Vj&60 0.00E+00 &75E-13 9-SM-13
1-506SE-05 3.631�59 3,953.60 O.OOE+00 5.47E-02 5.9M-02
1.0127E-06 3,631.59 3,953,60 0.00E+00 3.WE-02 4.OOE.02
4-1902E-M 3,631.59 3,953.60 0.00E+00 1.59E-M 1.74E-01
5.0088E-C" 3,631,% .4,953.00 0.00E+00 1.82E+03 1.98E+03

i
iSr-go

TC-99 3.7412E-04 3,631.59 0.00E+00 1.43E+00 156E+00 I
Th-229 2.7219E-12

l

3,95160 0.00E+00 1.56E-02 1.70E-02

Thermal Power
Nlominal Heat Boundin
- Outpud Heat ouW

(Wand (Wafts)
124U42 - .336+0

U-236 3.631.59 0.00 291E-04 Z62E.04 2.91 E-04
a 3,963.60 0.00E+00 6.56E-04 7.14E-04
I 0o0 2.12E602 2.06E-02 2.12E602 loam Total

Yg0 E-01 3,831.59 3963.60 0.00E+00 1.82E403 1.986+03
O,0ar Radlonuclies 5.15E+03 5.60E+03

epltmSelectionSu
From SF0 Used

Reactor Maea -FAST FAST.
Fuel =C[IdkgI jZ j~j SS

SOL. Hu consuamen t[ P .m j. Pu arid U
10-9. Nyk~,~"-A 10a 35 a

nis Tonplalawasus WUd tkwgcc mans:
ftsfumaklm el pwwee. ucep5ueid.¶a4(wur~ewi

(Uw- Wd ZZ~lnasas f0r burmiap used In esdlnafte

3.953 tf~uagim Me t e. km SR aid ow~ered i WAW usbg B0:..8U4

ILu

[Checks ____

I

EslkWW B=uW
DO" muftbaer I Give", lks"" I

O.V1
0-"l

Nomirti
smumfigi

Esft&te WLO HlMIGIven VOS HNM

L. .

_ 

_ 

.

_ 

_ 

_'Raar da*dawn coe vrrffvi, mmoage. ahtVWn or coth dab cordllmkig VW Wadatiou esed Omr haiL
'ToWtal begm ba kW . .Was Wa w~i oft w~"she "nog be, &*Wdd by SOM heaymet unWmet. gto9 SWedic bxm* vakma (Wddt.f.
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Fuel Radionucflde Inventory Worksheet . L

LF~~~~~~r~~~~azid~~~~~~~~~elate~~~~~~~~~~~afornialion~~~~~~~~~~~~~~~~~
Fuel Narpe: FFTF-'TFA4JO.;l

SN F 0 S. 338
Fuel Unints S Doucr I -HEX ARtRAY 217 ROD
Hlaasy Metal Uasa& SOL. EOL.405.012kg
RO1) Storage Shte: HANFORD

'ela dec At SWdak 1992
E mstiate as ef 203D

Templateh FFTF (FAf. SST. 10 30%. PU & l)

,rmplatelUmupIWd):, 60112
Templae 0OL Heavy Metl( Uses OM: O32981

Temolate Doma Time: 36a wars

Estimated
Canister usage:

1B8X1S
0.20 1

IL Elimates . -, m It xb b Y - Gamma Sources

photon Total
CV11Wd From . minal Bounding Fuel htal Acavfty Nominal Fuel Bounding Fuel Energy Photonaec

Radonulide - Template Fuel Bumup MUWW sumup (UWd (C) hwentodes(C) hkwntomhaCI) Group OSnding)

Ac-227 6.1822E-12 83527 1,229.60 0.ODE+O0 5.16E-9 7.60E49 Awg. SlV

An-241 1.1066E-01 82527 1,229.60 6.91E+01 1.62E+02 2.05E+02 0.0150 4332+t13

Am.242mn 1.9247E-03 83527 1,229.60 0.00E+00 1.61E+00 2.37E+00 0.02E0 8050E+12

Am-243 1.0740E-04 835.27 1229.60 0.001+00 8.97E42 1.32E-01 0M375 S296E+12

C-14 2.6042E-05 83527 1229.60 0.00E+00 2.18E-02 3.20E-02 0.0675 tO303E+13

C936 a4243E-10 83527 1,229.60 0Q00E+00 2.86E-07 421E.07 0O.B50 4A61E+12

Cm-243 4.029E-04 835.27 1229.60 O.OOE+00 3.089E41 5.00E-01 0.1250 3.134E+12

Crl-2 1.6024E-03 83.27 1229.60 O.OOE+00 2334E+00 1.97E+00 0225 .3592E0t

Co-60 31427E03 835.27 1,229.60 0.0OE+0 2.86E+00 4.21E+-O o10 1.S.E+12

Cs-134 1.2-6E403 83527 1,229.60 0Q00E+0 1.30E+00 1.51E42 456 S307+lS

Csb135 4.769206 5 835.27 1229.60 O.OE+00 &92E-02 2.86E42 0osco 6590E+ll

Cs-137 1.4007E+2 835.27 1229.60 0.0QE+00 1.17E+03 1.72E+03 112M 7,SM+II

Eu-154 1.6184E842 83527 1,229.60 O.OOE+0 1.35E+01 1.93E+01 1.7500 t.7S4E+10

Eu-165 -3.24E402 835.27 1229.00 Q.OOE+0O 1.15E+01 11.6972.02 225 &SM+ft

Fe-55 32.02M-04 83527 1,229.60 O.OOE+OO _0E01 4.2SE-01 Z753. 0 312E+S7

H-3 31.7900 835.27 0.00 1.2+0 1.17 +0490000 2257E+O

P-129 128912E-06 83527 1229.60 7.62E+DO 1.08SE3 1.09E43 60000 &705E+04

Kr-85 2.7S48E4-2 83527 1,229.60 O.OOE+00 26.3E+01 a42E+01 740 °OS +03

Np-237 3.716E46 83527 t229.60 0.002++00 .13E-03 4.61E-03 the l 1.142E+03

a-231 1.24SSE-11 83527 1229.60 O.OOE+00 1.04E-2 12 o4E-08

PO-210 2.42C6E-t2 83527 t,229.60 0.OOE+00 602E-09 5.98E2-

Prn-47 7.567E4-02 83527 1029.60 O.1O2+44 1.31E+04 1.93E+01

Pu-238 1.480502 83527 1229.60 O.OE+OO 1.54E+01 0.821+0

Pu-239 -3.9520E42 835.27 0O.O 5.8. +02 5.3S-E+G2 5.7E+02

-9240 Z.0690E2-0 835.27 1229.60 .80E+02 &406E+02 3.14E+02

PuO241 -1.4799E+00 83527 QO 129E+04 1.17E+04 129E+04

Pu-242 1.1252E-OS 6327__ 1229.60 7.69E 42 8.63E4C2 9 Q7E 02

Fia-226 7 7 524E-12 835.27 122.60 O.OOE+OO S.56E409 9.66E49

Ra-228 2.4086GE-t6 83s2 122.6 Q.ODE+00 Zo1E-13 2.96E-13

Ru-106 1.5066E4-5 e35M2 1229.80 nooE+eo t2E-2 1.8E402

Se-79 1.0127E405 83sn2 1,229.60 O.ODE+00 8.46E403 12sE402

Sn-112B 4-3sO2E45 835S27 1229.60 0AWo+oo 3.67E402 S.40E402

S 490 6;OOSSE-1 e3527 1129.B QCOE+oo 4.1EE1+02 8.16E+02

Tr.99 3.9412E4-4 e3527 1229.SO QOOE+OO 329E401 4.8SE401

Th-229 2.7219E-12 e3527 122.60 o.0E+00 227E-09 3.35E49

Th-230 1.0441E49 &6327 t229.eo O.OOE+oO &72E-7 1.28E4S6

Th-232 &w1689E-1B 8352? 122S.80 QOCE+OO 2.6SE2-13 3.90E-13

TI206 4.8636E4?7 83527 1229.Bo noD0E+00 3.90E404 5.73E044

U-232 12638E46 e3627 1229.BO O.OOE+Oo t.OBE43 1 s6E-03 Thermal Power

U-233 s.74SIE40o 83627 1t229.00 QOOE+oo 4.8-0E7 7.06E407 Nomnin0 Heat Boundirni

U-234 41-0E-W 83527 11=960 QOOE+OO &GDE0E3 5.2sE-03 :lOutlm Ha bnOuti

U-235 -7.77BE409 83527 Q O O 0 1.16E-04 1 .tOE-04 * .164 (~5 wats)

U.-M3 1.80SOE407 83527 12260 Q.OOE+Oo 1151E404 2.22E404 4.10E4M 4JoE4o1

s238 -1.7914E4?7 83527 QOO S.48E43 a33E403 4SiE403 Tota Total

Y-90 5.008SE-1 8352? 1229.80 Q.o0E+00 4.18E+G2 616SE+02

0te Rad _ -lle 1.18E+C3 1.74E+03

IU.T Set~dle s-~anrt Lircc i rBuirup St" - -WWW ;a
t Rr4Xe Selection Sum

From SFD Used Basis 10r Parameter Differences

Reactor i FAST . F1ST aIalewuastedbtrae :see _esa

Fe C= g _ 5 ST fhilasma dareim sarieWkrtvwlu
EOLl C Pu and U

itOL ithmend %i O b 30

Burnup Sumnary (UWd)? - * iasis for bumup used hI estimate:
From SF0 EstDimted

Nomnal:l 53527]NsIr~d S eanimaSFcardtUeW d ri*d 8a463848g

i ~~~~~~~~~~1,229. 8^aSu*ng hmr YOn *d r SF. S.d N WN-BL;Sak

Checks_ _ _ _ _ _ _ __ _

21urrwp Multiplier t;F Seurnup Elstnated E01 HWIGhven tOL HU

Nomibal:i 0.15 D

'Reaior *K11down, cerenmoval. erage, s)Ing ofr other dale coring MM iradatilon ceased tor Wu.

arcT bWnv* lor mkt associated wi 8 umluheat 15mto be dvkd by BOL he"y motal mass IDc get (MWd"
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Fuel Radionuclide Inventory Worksheet

Fuel Namet GE TEST
-. ~~~~~~W mt0. 9

Fuel Wit Deer: 22 -CANISTER OF SCRAP
Heavy el Mas: 3SOL : EOL.45203kg
ROD Storage Ste. HANFORD

su dewy At dgqr 1972
Etimates as t: 2030

Tonpiate: FFTF (FAST. SST. 10 ID JO%. Pu & LI)
'TunplateFMrnW(MWd)* 50112

Tonplste 3.L HWavy Metal nass OMn): 0.0329181
TwnoD~e DemV TA:e 50 flus

Estimated
Canister usa:

2c

II.Esniates m-:.- x,, Xb b Gamma Sources
Photon Total

C69AWd From Nominal Bounding Fuel initialActivity Nona Fuel Bounding Fuel Enrgy Photoneftec
FRadhnuCide Template Fuel UuMUP (uWd' BIanp (MWd)f Ci) . -bventodes4) bIventodeawCo Group ounding)
AC-227 9.4389E-12 45,119.3 45,1 1 9. 0.00E+00 4.28E-07 4.26E-07 Avg. N*V
Am-241 1.1078E-01 45,11938 45,119.38 1.74E+G2 5.17E+03 6.17E+03 00150 9.732E+14
Amm242m 1.7940E.03 45,119.3 45,119.38 0.00E+00 6.09E+01 0.09E+01 00250 *.917E814
Am-243 1.0724E404 45,119.38 45,119.38 0.QOE+00 4.64E+00 4.64E+00 0.375 2J.S114
C-14 2s5942E-0s 45,11938 45,119.38 OOE+00 1.17E+00 1.17E+D0 0.0675 2428E+14
a43 342438-10 46,11938 45,119.38 0.00E+00 1.65E-05 1.sE8-05 0.0650 1.025E+14
Cn-243 2.8217E84 45,11938 45,119.38 0.00E+00 127E+01 1.27E802 0.1250 6.757E+13
CK-244 7.7027E04 45,119.38 45,119.38 0.00E+00 3A8E+02 18E+02 02000 s.625E+13
co4-s 1.3D11E044 45,119.38 45,119.38 .OOE+00 1.87E+C0 617E+01 0.3750 3.34+13
Cs-194 12.s6 E-07 45,119.38 45,119.38 0.00E+00 s.5473 s.sE4E3 0SM 7AW+fl
CPs-135 4.76M3E4- 45,119.38 45,119.38 0.008E00 27.16E+0 2.17E+O7 oo s03E+12
Cs-137 9133s1E41 45,119.38 45,119.3 0.00E+0G 420611 4 421E+04 125 41756E+12
Eu-14 2.6341E4.03 45,119.38 45,119.38 0.00E+00 1.19E+02 1.17E+M2 1.7500 21E+11
Eu-215 43.6SE2-04 45.11938 40.11030 O.OOE4+0 1085E+.0 1.43E+01 3 2s iGC+07
Fe-65 2.050E07 45,119.38 45,119.38 7.27E+02 1.15E402 1.15E402 z7so 6A3GE406
Pu.24l .12003E403 4 45,119.38 D.0 3.6E+0D 0.44E+01 6.26E+01 3S4 1S17E+
1-129 12289E06 45,1193S 45,119.38 1.o8E+OD 6.82E-02 7.82E412 bOo GA35E4O
Kr-85 7 430E-I3 45,11938 45,119.8 0.00E+00 36E+02 316E+02 7.9o 7J0 7.E44
Np8237 43622E406 46,11938 45,1198 0.00E+00 1.97E4-1 1.97E-11 1.M 6.374E403
Pa-231 1.673E16-14 45,119.38 45,11938 0.00E+00 7.65E4-7 7 E407
Pb210 1.0S84E-12 45.11938 45,11938 O.OE+00 2.74E-07 Z74E647
Pn-147 1.131E4-05 45,11938 45,1198 0.0DE+0D 1.11E901 5.11E.9 1
Pu-238 6.1428203 45,119.38 45,11938 0.00DE00 1.77E402 1.77E402
Pu-239 46520E.02 46,119.38 Q. 1.43E00 3 1.E78+01 1.43E+03
Pu-24D 23.6967-2 45,11938 45,119.38 727E+02 1.678+03 1.678403
Pu-241 2.0367E+D0 45,11938 O.1 396E248 0.0087E80 3.26E046
Fu-242 1.1252E405 46511938 45,119.38 1.94E401 7.02E4-1 7.02E4-1
Pa-226 1.6603E0 17 45,11938 45,119.3 0.008E+0 7.49E7 71.4947_
Re2-2 3.7074E.E6 45,11938 45,11938 0.00E+0D 1.67E41 1.67E-19
Ru-106 33126E4-14 45,11938 45,119.38 0.00E+00 1.49E-09 .84IE49
Se-79 1.0117E45 45.11938 45,11938 0.00E+00 4.56E4-01 4 -01
SI-126 47027E-05 45,11938 45,11930 2.9E+84 1.98E+00 1.9841+40
Sr-9D 32926E401 45,119.3S 46,11938 QODE+OD 1.49E+04 1.49E+C4
TO99 39412E C4 45,119.3S 45,11938 0.ZE+00 1.78E+01 1.78E+0t

T-229 &6957E-12 45,1193S 45,11938 0.00E+00 1.67E0-07 9.0874
Th-M3 1.6942E409 46,11938 45,119.38 O.ODE+OD 7.64E405 7.64r=45
Th.-2 4.62S6E-16 4519M .38 01. 00 2.144 109E-11 2.0aE-1TI
T90 4.0390E6-0 45,11938 46,119.38 0.00E+0D 1.98242 1.92E042

3t2 1.Q941E4S ft1938 4511938 O.ODE+O 4.94E042 4.44 ThealPowef
W33 8! 12t8E-10 . .45,t11Q 45,11Q.38 0.0E+OD 3 .66E465 &66E-05 Nominal Heat ikSik
WL34 6.3101E4S6 45,11938 45,119.38 OOOE+OD 2AOE410 Z40E41 OutpUt meato'tut
LL35 4.7647E409 ff,11938 O.OD 2S94E404 O.OOEc40 294E-04 WW Natts)
W3Sw Z1272EW0 4ff 1193S 45,11938 Q.EE+00 9.6-0E3 9.60E403 L39E+(M fSE~
w3S -1.7914E407 45.11938 o.eD Z.14E42 133E402 2.14E402 Towl Total

Y-90 329E41 45,119.38 45,119.38 QOD0E+OD 1.49E+04 1.49E+04
Oher RaKxxcs 4314E+04 4.34E044

IlTeate 6e1in Sr ,hb u ~n ^ ;and aaedw ..- .;
Template Selection Sunm___

From SFD Used Basis fr Parameter Differences:
Reactor Moderator FAST PASTt ar e ist res.

Fuel Cadding: ZRC SST S da teWdn d d9 lS Tuse )
*OL MM Constuents: PuaU PU sd OU

O. Erkhbnzt %: 10 bD30

BarSup nmary (UWd? Basis for bumup used hI estimate:

From SFO E.*tnd

45.119.3 Nou"V km p laqWdibm um
.45,119.3sjtcaaaln kst e-d by maa 80t _sy~ meullS astlcexEOU

P N Given Bunp Eatlisted ECL t/Given EOL HU
Nominanll 328

Bonding:'3Z&

Aed Stor ddp nt o m das tor di.

root hm4k tAr lasd as d e t met be d by BOS h y m mm b get edk ,k (WdM.
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I
Fuel Radionucilde Inventory Worksheet

L~hdamllantated lrm o , e , '
Fi Un. LWR COMMERCIAL FUEL

SWf ID#., 130
Fuel Units I Deer 6 -CANISTER OF SCRAP
Heavy Metal aIt BO. ; KOll.M893kg
ROD Strage Slt. HAl-UORD

'FU decay start dat 1962
Esatens as d 2030

Tempae. PWR (Ugh Water. arC. O b 5%. L
tTuplhlS BtumuptW" 61.92

Templat 06 Heavy Uetal Mass ( ooot 007e91
Thnat Der Th: 3aS

Estimated
Canister usagec

HIC I

IIL Fitimates 5i-} . Xb b Y. Yb Gamms Soure
Photon Total

aCLlWd Fromb Nomial Bounding Fuel bindta Adhlvity Niornal FurA 110undbin Fuel EneW P _ooste
Radkwudido Tempbbt Fuel Bumup (W~df 8umup llaWdr (al) - ruentar"Cl) bnverola) Group Mbounang)
Ac-227 a 77s5E-10 60,759.03 60,759.03 O.ODE+0 O 5-33E05 5.33E405 0e. 28V
Am-241 t.43s2E5-0 60,759.03 60759.03 O.OOE+00 S.72E+03 272E+03 0.2150 32.3E+1s
Am-242m 2.81E-04 60,759.03 60,759.03 O.OOE+00 1.74E+01 1.74Et+0 0.0250 1456+,14
An-243 62565E-04 60,759.03 60,759.03 0.00E+00 3.20E+01 23.0E+01 0.375 6.287E+14
C-14 4.44338.05 60,759.03 6759. 0.00+00 2.77E-00 8778-01 os.o 7243 +14
C-36 aD297E 07 60,759.03 60,759.03 0.00E+00 48.48E02 4.ssE02 o.o500 3.66E+14
Cm-243 2sostIE-04 60,759.03 60.7s9.03 Q.OOE+OO 1.5,2E01 1.52E+01 0.11250 2Zs38E+14
CE-254 42.010E-02 60,759.03 60,759.03 0.0DEo00 Z.98E+03 298E+03 1700 J.137E+14
Co-60 2.7s64E-03 60,759.03 60,759.03 0.0OE+OO 1.SSE+02 1.7E+02 0.3750 tUUM411
Ce-134 4.036E-0s 60,759.03 60,759.03 0.0OE+O0 2.46E+00 2.42E+00 027500 32136+15
Cs-135 1.4033E-0 60,759.03 60,759.03 0.0OE+oO _.77E28t anE401 8asoo 4.E4eE+1
Co-137 1.3979E+00 60759.03 60,759.03 O.OOE+OO &49E+04 S.49E+04 12500 42M33Et
Eu-1s4 2Do203EM0 760.7503 60,759.03 Q.OOE+OD t.23E+D3 1.23E+03 u.7sco =27nE+12
EU-155 1.7684E403 60.759.03 60,759.03 O.OOE+oO 1.07E+02 1.0iE+02 22500 Z.OseE+#8
Fe-s5 43t3BE405 BK759.3 60,759.03 QOOE1+OO Z.62E+oo 2.62E+oO z.7so 42t2E01
tf3 2.076sE-2 6075Q.03 BO,759.03 O.OOE+CO 1.2BE+03 1276E+03 3-000 4-335E407

I

J

j1-129 9.8288E-07 1.364E207
Kr-s Z137E401

60,759.03 0.00E+00 7.92E-05
:-I 1 60,759.03 60,759.03 0.OOE+00 -517E-08 5.17E-06

Pm-147 26531E404 60,759.03 60,759.03 .OO0E+00 222E+00 2.22E+01
Sr-SO 7.1664E4- 60,759.03 60,759.03 0.00E+00 4.53E+03 *5.E+03
PT-23 1.t623E-02 60.759.03 60,759.03 .OOE+O 7.0SE8+02 7.06E+01
Pu-240 1.5132E-02 60,759.03 60,759.03 0.0OE+00 97.9E+02 7.13E+3 2
Pl-241 2.1036E-t 60,759.03 60,759.03 0.00Q+00 5.47E+2 0 5.47E+04
Pu-242 6.U260E7-1 60,759.03 60,759.03 0.0OE+O 3.290E+7 3.90E+OD
Ra-226 22204E-10 6,759.03 60,759.03 0O.OE+00 1.390-05 1.30E-02
Ra-228 s2713E-12 60.759.03 60,759.03 0.00E+00 320E4-7 120E-07
RWF10S 6.1160E-10 60.759ao3 60675903 O.OOE+OO 3L72E0s 3.72E-0s
SU791 237E-05 6,75Q03 60,75903 0OOE+00 7.52E-01 7.52E-0
Sn-12S 25.000 65 60,759.03 60759.03 0.OOE+O 1.03E+00 1303E+00
SrJ-9 -1667E4- 60,759.03 75.0 03 0.OOEo 6 +004 Ss7E+04
Tc-99 5327E4-04 60,759.03 60,759.03 0.00E+00 24639E-01 4.61E+01
Tb229 I )07E-10 60,759.03 60759.03 O OOE+oO 7.33£486 733E-0S
TIF23O 2.1D43E4S 60,759.03 60,759.03 AOE+oo 1.28E403 12BE403
nF-232 s-s72E-12 60,759.03 60,759.03 QDO0E+OO 3.22EF07 3.22E407
TI-208 1.7474E407 60.759.03 60.7ss.03 QDOOE+OO 1.DSE42 1.06E402
U-232 4.736sE-07 60,759.03 60,759.03 Q.OOE+1 0 2-sE4-02 sE4-02
t)233 2.sos7E-s 60,759.03 60,759.03 Q.OOE+OD t-52E43 1-52E-3
U-234 5.0ooE456 60>,759.03 60,759.03 QODOE+oo 3.04E+00 3.04E+oo
U-235 -1.4489E-6 60.759.03 QOD 8.84E-03 QODE+OO a84E-03
U-238 7.ss824E406 60.7s9.m 60,759.03 QOOE+OD 4.61E-M 4.61E.0t
U-238 -P612sE407 60.7sao3 0.00 4.1BE42 257E402 4.1BE402
Y-90 9.169E-0 60,759.03 6759.03 0.O0E+O0 5.57+04 5.57E+04
Onher Radionucldes 6.16E+04 Q.16E+04

ItTemplat Sdeto Sumar, Barnu Sumxr, udaid ^- <f f ,
Templt, Selection Summariy|

F SFD Bas for Parameter Differencesg
PAOCW TM ~~~~~~~UGHTWA1ER Tisesmpdal vas ted bits hoe W efimum

sld dhig : ZIRCi ZIRC Thllibl ef a ;d dpwy dse0 oidmetame.
SOL HE Co~ U U

OL Enrlhmtd %. 0tD 5

Burntp Summary (MWd)_ far bumnup used in estimate:
From SFD Es-:.ted

Nominalz s eo.759 . 0 ' INs D-t b_*g
BoundbWbxmi7 eds&iBd by _txrg DM hees mi a m Wm 831.

Checke
Estirmuded B p

htwp ~tu biF Gibe. Stunp iatiate ECL HUI~ive~ E~i f4X

13.58
'Readeritwn, coren rmv. dm , asl ' oa da c lg iar dirdatn c edt iuel.

Ji
J
J

Thermal Power
oMiW Heal Boundihg

Output Heat Outptut
(Wafts) (Waft)
1.40E+03 1.40E+03

Total Total

J

j

j

'ToW muru Ea as had assodated wkh Oft worlwhed mud be divided oy O0X hea ma mas ne get spedM bun values (MWd MT).
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Fuel Radlonuclide iwentory Worksheet I -
FId f am Tanpiate I a

Fue N:er LWR SCRAP
SNFWD k 309

Fwel Unts & Dw: I -SCRAP
Heavy Metal ass: SOL.75h.54kg EOL.75 3tkg
RD Storage SMe: HANFORD

'Fud decay slan date: 1963
Estintes as at. 2030

Tmnplate. PNR404WaterZlrc.0lO5.MU)
Iroplate BEuup(wd: 61.92

Trnplate 0OL Heavy Metl as M): 0.0017011
Tmnpate Dwy Tlkne 66 yVars

Estimated
Canister usage:

1IC

S.EgEstinates z .. n 3_ i V. y, Gsmma Sources
Photon Total

CMUWd From Nombal Bounclng Fuel Intfial Activity olminal Fuel aouming Fuel Energy Photonsfeec
Radlonucilke Template Fuel Sunup (MWdf Bumup (MWdf' *C- hentodWC Inventores() Group *ounding)
Ac-227 I"1581E-09 2,14351 2,449.72 O.O0E+OO 2.70E-06 3.08E-06 Avg. WY
Am-241 1.4761E-01 2,143.51 2.449.72 0.OOE+00 3.16E+02 3.62E+02 O0SO 0.632E+13
Am-242m 2-5032E4 2,143.51 2,449.72 0.002+00 5.37E-1 6.13E401 J0SO 1.317E+13
Am-243 6.23B7E-04 2,143.51 2.4t9.72 0.OOE0+0 1.34E+00 1.53E+00 0.375 1.231E+13
C-14 4.7739E-05 2,143.51 2,449.72 O.OOE+00 1.02E41 1.17E-0 o0675 11i90E+13
CI-36 8.0297M-07 2,143.51 2449.72 0.00E+OO 1.72E-03 1.t7E-03 0.0o50 7.209E+12
Cm-243 1.2099E44 2,143.51 2,449.72 0.00E+OO 2.5E-0 2.96E1-0 0.1250 4.73 +12
Cnz24 15560E402 2,143.51 2,449.72 .OOE+O 2.34E+01 3.81E+Ot 02259 2.130E+12
Co-60 4.950E4-05 2,143.51 2,449.72 0.O0E+OO 106E401 1.2iE401 0.37s0 2.e63Ei2
Cs-134 1.7022E-4 2,143.51 2,449.72 O.OOE+00 3.65E-04 4.17E406 05750 6.316E.13
Cs-135 1.U33E405 2,143.51 2,49.72 O.OE+00 3.09E-02 3.54E402 08sc 50S3+11
Cs-137 6.9929E-1 2,143.51 2U449,72 .OOE+OO 617E+03 1.71E+03 1.2 53271
Eum154 1.023E4-07 2,143.51 2,449.72 0.0OE+OO 32.86E+0 4.42E+00 147500 1362E+10
Eu-155 2.6793E-05 2143.51 2,449.72 O.OOE+O 1.24E202 61.E42+ _ z25co Z3S9E+Ob
FeS-S 1.4580E4-0 2143.51 2,449.72 OOOE+00 2.13E49 5 157E45 z750 1.193E+07
H-4 3.854-03 2.143.51 2,449.72 0.0024+00 327E+60 9.45E+00 1 3ZO SS21E+O
1-129 9.828E947 2,143.51 2,449.72 0.00_200 4. 02 5216402 29E+
Kr-85 4.0617E-03 2,143.51 2,449.72 O.OOE+O0 .71E+OD 8.-SE+00 71.DcO Z91E+04
Np 237 5.8826 -05 2,143.51 2,449.72 O.OE+00 2.71E202 3.0E4-02 11 O341E+0
Pa-231 1.637E49 2,143.51 2,449.72 0.OE+00 3.51E-4 4.01E46
P-210 2.795E-40 2,143.51 2449.72 0.OOE+O 6.1-7E07 7G 4-07
Prn-147 1-326E407 2,14351l 2,449.72 O.GOE+OO 2584E44 325E044
Pu-238 _6823E-02 2,143.51 2,449.72 00W+0 I 0W1.664 1.A4E+02
Pu-239 _1.1613E402 2,4.M51 2,U49.72 O OOE+OO 2.49E+01 Z.84E+01
Pu-240 1.5142E42 2Z143.51 2.449.72 GO.OE+OO 3.75E+G1 3.71E+01
Fu-241 Z1269E-01 2,143.51 2,449.72 4G0E+O3 456E+02 5.21E+02
u-2242 7.4260E6M 2,143.51 2,449.72 O.00E+O0 1.38E-01 15.6-01

Rla22 5.8689E-10 2,143.51 2,449.72 O.OOE+GO 1.26E46 1.44E406
Fa4!28 5.3036E-12 2,143.51 2.449.72 O.OSE+OO 11.14E408 t.3E0E4
Flu106 _ &8136E419 2,143.51 2,449.72 Q.OOE+OO 1.46E-15 1SE-45
Se-79 -2.6122E45 2.143.51 20449.72 2.50E-02 2.45E-02 3.03E42
Sn-12.6 Z.5194E45 2,143.51 2,U9.72 O.OOE+OO 5 4E0E2 6.17E402
Sr-0 4.4913E41 2.143.51 2,449.72 0.00E+00 9.63E+02 1.10E+03
Tc-99 319357E04 2,14351 2,449.72 nOcE+ a44E401 9.64E01
Th4N!9 1.8331E-10 2,143.51 2.449.72 QOOE+OO 4.14E47 4.74E407
Th230 35223E48 2,143.51 2,449.72 O.GEO 755E405 8.63E405
TIF232 5.3085E-12 2.143.51 2.U49.72 O.OOE+GO 1.14E48 1.30E4B8
TS-2O 1.31G2E407 2,143.51 2,449.72 O.OOE+GO 251E404 3.21E044
U-232 3.5497E407 2,143.51 2,449.72 O.OOE+GO 7.61E404 8.70E404 Tllennal Power
tF23 256647E4B8 2,143.51 2,449.72 O.OOE+00 5.71E405 653E45 Noinl Heat Bounding
U-234 55G23E45 2,14351 2,449.72 O OO+OO 1.11SE-0 1.35E-01 Outpu HmOu~llut
U235 4 -. 4485E406 _2.143.51 O.GO 4-8E403 1.47E43 458E403 Wats) (waft)
U-236 756959E406 2143.51 2,449.72 O.GGE+00 1.63E402 1.86E402 &ISE.tit 1S5E+01
U238 2.6129E407 2,143.51 o.oo 2-50E402 2.45E402 25X0E2 Total Total
Y-9 4.4913E401 2,143.51 2,449.72 O.OO12+00 9.3E0 11GE+03

Te e Selection Surmnar

L ~~~~leactorMoeatnor. I

L SOL N

Le-Ias $or Parameter Olffierences:

--- I - 01o05 I

Lr I unup Sumnary (UWdW - asts for burnup used In estimate:
FFem SO Estimated

Nominal: 3,1II.I .18±anpbkanbaDawmleditMW4~
motailng: 3,49.721 236 kahft~NnWe dm~ykeeaDF0 WWubDisV0

Checks
. ~~~aeald BunwV

Bunwp 11Mulpf Given Buimp Estinatod CO. H~nIven EaL H1U
: ~ ~ ~ 8 '0oc oi 099ss

btuSoundingl Oil919'Reaaor %hu;w mm mge.t am otq orO OM corrng OW hradan cbre beLk

*ToS bp braSbl ~odedw bh tk nesbe vid bylltlL lI mewsb getspek bxraapvs Iue(WdIT).
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I
Fuel Radionuclide Iwentory Worksheet

LXFAN d Tewvyat Inrn o.natio
Fuel Name: N REAC'OR

SWP I D. 991
Fuel tUns & Dowr 103673 -2 CONCENTRIC TUBES
Hevy 11ebl Maes: BOtL.20200.523kg: EOL.20964.04
ROD Storage She: HANORD

'Fud deay sta dat.: 1971
Estimaee. 2030

Temnpt: N4Radcr (Grahte. Zrc. 0 b 5%. Ul
'Trmpla BurnupffrdW 69600

Tempba HeL N eM" Mae U (lU): 11.6
T-nna Dem Th 50

Estimated
Canister usaqe:

co I
383.7

Ui. Estimates' M N-- . 5a b Y. Yb Gamms Sourcea I
C~~~~~~~~ ~ ~~ Photion ToWta

CI/UWd From Notil Bound Fuel InilW Actviy Nominal Fuel Bounding Fuel Energy PhotonaTset
Teanlabt Fud Burnup (UWda Burnup (Wd

2
ICD biventorieLs(Cl Inventbwes(CI I Groula (boumncoRadletudids

AC-227I
Am-241 I
Am-242m
Am-243A

I a aoE+00 4.'

il6.060.C I CLOOE+o0 s a
5.459tE-05 5.0Su.015.91 5.718.007.18 0.0OE+0O 2.76E+4

5.060.015.91 5.718.007.18 O.0wE+00 2.34E+02 0 n^C4 O aLvcouc l
_ _ - - -- _ . _ . _

C-14 5,060.01591 5.718,007.18 O.ODE+OO 4.65E+02 525c402 0.0575 4.43SE016
Cl.-e 0.OOOwE+00 5,060.01a.91 5,718.007.18 0.0OE+0 0.00E+00 0.00+00 I 0.0850 22D4E+16 ICm-243 0.00E+00 0.00E+00 0.1250 IA41E+16

1.46E+03 I 012850 1.887E+16
8.181E.15

Cs 135 1.0D66E4S I 0.00E+00 S.(
C-137S 8.4454E-01 - 5.060.015.91 5.711S6.7.1S 0.00E+00 4.27E+08 IEu-154 a nm nic oi *7av74 os ft 9 nvw~jv I we.J~ . t~r II

Fe-55
5,060,015.91 S,71SOD7.1i 0.00E+00 1.81E+02 2.04E+02 2.2500 3874E600
5,060,015.91 5,71.w007.16 00wE+00 2.67E-01 3.02E-01 2.7500 1.194E+06
5,060,015.91 5,718,007.18 O.OOE+00 4.59E+03 5.19E+03 1 3.5000 1.056E.0H-S3_ 9.0776E-04

4.92E+00 I 5.O000 4.451E407 'Li5.833E.0

Pa-231 1.92106-09 5.060.015.9.
P5-2110 7-5862E-11 5.0B0015.91
Pm-147 1.1372E645 S,06Q015.91
Pu-238 _ 1.78a2E642 5,060.015.91

_- ---- w-

1 5,718,007.18 O.0E+00 9.72E4-3 1.10E42
1 5,718,007.18 0.00E+0 3.84E-04 434E-04
1 5,718.007.18 0.wE+00 5.751+01 6.50E+01
I S,718.007.18 0.00E+(I 9.01E+04 1.02E+05

Pu-241 2.9U64E-Ot L007.18 0.c 1

Pu-242 1.4526E-05 5.080.015M9 6.715.0017118 0.006+00 7.3SE+4
rl92A 0 qtqaniln S fM20 filiS CH 571* WI? 1* fl v.wI I 175.1W t ml

ni

j

J
Ra-228 1.965SE-14 6,060,015.91 S,71t.007.18 0.00E400 9.95E4-8 1.12E047

E-14 5,060,015.91 5.71 0.00E+00 9.92E48 1.12E047
E45 1 5,71 5.51E+01 6.238E+0

TC-9O 3.6494E-04 I 5.718.07.1.8 0.00E+00 1.85E+03
Th-229 31O063E-12 t 5,718,007.18 0.00E+00 1.57E45 1.78E46
Th-230 2.5187E46 5,060,015.91 5,718.007.18 0.00E+0D

2.287E-14 5,080,015.91 5,718.007.18 0.00E+00
6.4885E-15 5t060.015.91 5,71.t007.18 0.00E+00

1D27E-01 1.44E-0
1.28E47 1.45E47
3.28E48 3.71E648T1-206

_ 
_ 

_

U-232 v.00w8E+00 5.00015.91 5,716,007.18 0.00E6+D 0.0wE+00 0.DOE+00
U-233 1.5704E409 Sa0015.91 5,718.007.18 0.00E+00

5,711
7.95E-43 S.98E-
3.35E+02 3.79E+02
4.57E+01 5286+01

Thermal Power

Nominal Heat Bounding
Outpt Hea Output
(Watts) (Wafts)

J
_ A__ _, _ _ ._ _ _ _ + -

E45 5,0E.iD015.91 5,71 0.00E+00 5.05E+01 6.84E+01 6.8804 7.77F+04
I Total Total I

TS empSatey Sdeldh Summ_ a u Burnu used hi est.,a a:
Te.pf Seeto Sum.-ary

From SF0D | stA Basis fe Paramt Ddhn
Ratr t E SI* GRAPHITE

Fue =Wddh9 Z.3IC aIRI

rJO HU IoZ ZtII____l_ _ U U
SIX Enr_ 1.15 wv

Bumnup Summary AImcri for _uu ue In esiate:

rMM Sr-D | Extiup
Nomhahl~ s oi4ot .91 _,S15 bxMPW dikeq _ WbMYft

BoundiS|sng: 57847.1 8 5.03t 4M6 S btr Wm -Kyt SFv (ow lo IMW

|Chck

]

I
j

I
.__ .. IEstle,* S%--WC.I.- a-

Momhab.
Eathnate EO. NUMGtren E06.HU

_ _ . , .

'Reactr set e ore removal.stage,dippi orotrdalewoorln kradalmceasd trki.

*1bW IxM lor d k acdated wM t wokee mai be *Me by O0M. Navy metal m V gi vcft hmW val MWdT.
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Fuel Radionuclide Inventory Worksheet
X. tWai4apd sap~tenfo miu

Fuel fienw POINT BEACH4
SKF I #t 311

Fuel Units & Deemr 3 -14 X 14 ROD ARRAY
Heavvylletalilass: SOL.ll67iig: EON.116lSk~g
ROO Storage Sbte HANFORD

'Fed decry AGM"dst 19st
Estimates se a23D

Teuplste PWR (Ught Waler. ZIrC. O lo S%. U)
bTymptate Burnup(tu : 61.02

Template ISOL Heavy Metal lisa (UT: 0.00176911
Temwtl Decar TVb: 55 wrs

Estnated
Canister usage:

18,Kts1 5s15'

llrte ss *. nm n a x. b Y. Yb Garmna Sources

Photon Total
CL#UWd Fom Nolirna soundino Fuel miw Activity Nomninal Fuel sounding Fude Energy Photonalsec

Radionucide 'Taiempiate Fuel Burnup (Wd)' Burnup(MWd)' (0C) knrentorles(CI) ivtre(CQI) Group (bounding)
Ac-27 8.775SE-10 38,160.90 38,160.90 0.ODE+00 3.35E-05 3.35E-05 Avg. teV
Am-241 .i4352E-1 38,160.90 38,160.90 O.O0E+00 5.48E+03 5.48E+03 0.0150 2.053E+15
An-242n 2.69S.E-04 38,160.90 38,160.90 0.JOE+0 1.10E+01 1.10E+01 0.02s0 4.140E+14
An-243 6256E-04 38,160.90 38.160.90 0.00E+00 2.39E+01 2.39E+01 0.0375 1495E+14

C-14 4.7901E-05 38,160.90 38,160.90 .OOE+00 1J3E+00 1.83E+00 O.W75 4.53E+14
CI-36 6,0297E-07 38,160.90 38,160.90 QOD.E+00 3.06E-02 3.06E4-2 098650 2297E+14
Crn-243 25081E44l 38,160.90 38,160.90 0.002+00 9S7E+O0 9.57E+l0O 0.12500 15.4E+14
Cr-244 4.90t1E-02 38,160.90 38,160.90 0.0DE+00 1.87E+03 1.87E+03 02250 1.+3 4
Co-60 2.5518tE43 38,160.90 38,160.90 0.002+00 9.76E+01 9.76E+01 0000 A472E+53
Cs-t34 4.0538E405 38,160.9 38,160.90 0.002+00 1S5E+0 4,5E+97 05 750 1.970E+tS
Cs-135 t.4433E-45 38,160.90 38,160.90 0.00Q2+00 8.55E-0 3StE 726E+13
Cs-137 t3931E+C0 38,160.90 38,16Q.90 0.00E+00 6.33E9+01S+04 t2500 2E+13
Eu-154 Z.02QiE-02 38,160.90 38,160.90 O.ODE+00 72.1E402 7.71E+02 3 .7S50 80tE+lt
Eu-tS 1.7684E43 38,160.90 38,160.90 0.002+00 4.75E+01 6.75E+Ot 22500 1291E+0
Fu-25 4.3136E405 38,160.90 38,160.90 0.002+00 1.65E+C0 1.65E+C0 2.7500 2S5E+8
i-3 9.07636E2 38,160.90 38,160.90 0.00E+00 7.94E+02 73.3E+02 J50 2.724i407
i-t2 9.6l288E-07 38,160.90 38,160.90 0.00E+00 3.75E02 3.75E42 SAM t.t6+E+07
Kra-2 2.82t42-0 38,160.90 38,160.90 0.002E+0 8.0E+03 1.07lE+03 726 1.342E4
Ti-237 1.t428E405 38,160.90 38160.90 0.00E+00 42.E-0 4628E43 llwO t542E+05
Fa-23t 1.3036209 38,160.90 38,160.90 0.00E+00 4.97E825 4.97E415
Pb-210 2.-5097208 38,160.90 38,160.90 O.OOE+00 32-046 3.2E-046
PU-147 3 6530E4-04 38,160.90 3816.90 _ .002+00 1_1+00 1.91+00
Pu.238 -1.4564E-02 38,160.9 0.0.90 O.O0E+OD 276E+03 2 8J5E+0

-23= 17.1623E420 38,160.90 38,160.90 O.OE+0 2 4.44E+02 4.44E+02
iU-23 1.5132E9 2 38,160.90 3816.0 3O.8+O1 5.72E+02 3577E+02
Yu241 9.0D36E-01 38,160.90 38160.90 0.0DE+00 3.44E+04 3.44E+04
Fu4242 6.4260E456 38,160S90 3B,.160.90 O.COE+CO 2A5E400 2.45E+OO
RaOe26 22804E-e0 38,16Q96 38,160.90 O.OOE+OO 8.704 8.1570E46
Ra228 52713E-t12 38,160.90 38,160.90 O.OOE+OD Z.0tE47 2.0tE4-7
Ru-106 6.1t60E-tO 38 t6D.90 38,t60.9D QODE+CO 2J3E405 2-.313E45
Se 79 1.237nE-05 35,16D.910 38,160.90 O.OOE+OO 4.72E-t 4.72E41i
Snr126 Z52tOE4-5 38,t60.9D 38,t6D.90 QODE+CO 9.62E-t 9.62E Ot
Sr40o 9.1667E.01 36.160.90 38,160DSO O CE+0D 3.5F +04 3.h0E+04
Tc-ti9 3.9357E404 38,160.90) 3816Q9D OOE+O t.51+0 IW0Es 11.50E4.0

T1>229 1-2057E-10 38,t6DS 38,16D.90 QOO0E+0D 4.6DE46 4.6CE4601
Th>-M 2.tO43E48 38,t601iO 38,t160.9D O.ODE+CO 8.03144 iiE03E044
Ti>2 2__ 52972E-t2 38,6D.90 38,160QN QOD0E+CO 2.02E407 2.02E47
Ti,-20 1.7474E47 3t1.160.90 38,160.90 QODOE+OO ti.67E403 6.67E43_
iG23 4.7368E407 38,16D.90) 38,t6QN9 OODE+OO tJ1IE42 11.811E42 ThemuriPower

iJ Zi3 2 77_=ZS97E48 3B,116D.93 38,160tiO _QOOE+O D 9-5 04 9 .58E44 Nninat -an Bounsting
U-234 5.01DOOE45 38,16)90. 38,16v90 O.OOE+OD 1St1E+OD) 1.91E+OO C01 Aput . ,illeali~
U-23 -t.4483E-46 38,t6D.90 QCO0 6.30E402 7.76E43 6.30E402 Milet) Vatt14

IJI-23 715824E4-6 3 8,1.9 381D9 Z.02+0 289E-0t Z89E401 IL78E02 IL78E0

38m -Z-6t29E407 38,t60Q90 moo 3.82E4t 3.72E0t 3.82E-0t Total Total
Y490 9.16t99E-t 3816D.90 38,t60.9D) QODE+CO 3.50+04 3.50+04
otme Radionuc~les 5.t2E+04 5.t2E+C4

Tempt Selection Summnrn ..
FmWA SFO iFed Basis for Pritmated D0.ferene 0.

Reactor iR. tage. UGHThWAER
SFIREP ZIRC2 0RC

BOL 0 CPnst U_ 2U
*Xt Emdusm 25 0106

13urnp 5amunary 4UWdf : 7 . as is r bumused hi estimate:
Frm SFD Etnated

113okb 3B,160SO0 1 0 . 4 6 mm B19 k bGMv SOmua tabif"

Ch~ecks

BrUp KU Gie u pEstnW "mive mH
110cimilr 0.93 O j{ 9

Boung OS93 02i7

i bac r xlaor~a rs0wvdoag. dson r Oher date eohm*V that Inaa n c ed i Wd.

aIblf po gm ad W asoitd withNs lahe wx be dvkod by 80L heay S t b "dfi 4sdk tv nbs C=WWd
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I
Fuel Radionuclide Inventory Worksheet

ALFI 0104jng elate enolxmatina, <-
Fud Nns SHIP*JGPORT PWR BUCT

SNPF ID S 193
Fuad Urits A Dem 72 19 FLAT PLATES
Heavy MOM 31ev: BOL.1623kg: EOL.1575A0kg
ROD Stoage Sft HANFORD

Fudl deay Start dahc 1969
Estmats a d: 2030

Templat: PWR 1LIh0 Wate. Zh:. O8.5%.U)
l lte BMnup(PgWd* s1.S2

Template BOL Heavy mad Mas (UT) 0.00176911
T-mnl De SO

Estirated .
Caster usaae:

MCO I
I 18.00

IL .Id u1Ms . m X. N. b Y. Yb Gamma Sources
Photon TotWl

CVUWd From Nomil Boundhng Fuel Initial Activity Nomnul Fuel Bounding Fud Energy Photonstsac
Radionuclide Temptate Fuel Bumup (UWd)' Burnup (IWdW (Ci Injentories(CI) Iwentode aC) Group (bounding)
Ac-227 1.0733E-09 433,6321S 367,264.30 O.ODE+00 4.6sE-04 9.31E-04 Avg. MV
Amn241 1.4751E-1 433,632.15 867.264.30 O.ODE+00 S.40E+04 1.28E+0 0.0150 3300E+16
Am-242m 2.6809E44 433,632.15 S67.264.30 O.OOE+00 1.16E+02 2.33E+D2 0O250 6.613E+15
Am-243 6.2484E-04 433.632.15 867,264.30 0.0E+00 2.71E+02 5.42E+02 0.375 6232E+15C-14 4.7820E-0s 433,632.15 667,264.30 O.ODE+00 2.07E+01 4.158Et.0 075 7.798E+15
Ca-3 8.0297E-07 433,632.15 667264.30 0.DE+00 3&48E01 96.E41 0.0050 3.644E+15
Cm-243 1.7426E04 433,632.15 867,264.30 Q.X0E+00 74.6E+01 1.51E+02 0.1250 2.424E71
Cn244 Z7610E042 433632.1S 867,264.30 OD8E+.0 12D4E+D4 t.40+04 02250 3.111E.15

CO-60 1.51 927-04 433,632.15 85-67,24.30 000.00+ 154E7+02 1.09+01 01.0000 2.196.06+

Cs-134 Z.ff07E-0 433,632.16 867,264.30 0.O0E+00 1.14E4ts 3.24-1E+1
C-235 1.4433E-0s 433,32.15 867,264.30 O.OE+080 f16E+00 3.5SE41 OJSC a P Jow E+14
Cs-137 .570E8-01 433,632.15 867,264.30 0.008+00 128-02 2.248-0 125om H o6dE+14
EU-154 5.032E6-03 433,632.15 867,264.30 O.DE+00 2.2E+03 s253E+03 1u7500 e u42E+tu
Eu15 2.41770E-04 433,632.15 067.2e30 O.ODE+D0 s.44E+00 1.49E842 22Wt (42OEts
FU-26 7.s26E807 433,632.15 887264.30 O.DDE+00 3.244E41 6.88+E01 27X0 1057E4+0
U238 as436E247 433,63215 07264.30 5.42E+00 35.3E+03 7.76E+03 Too T 3s72E+3

P129 sE~~~~9.28E-07 433,MIzS 867.26430 O.OoE+oD 4.2SEE0t 8.2E-M 5.0000 1s2Es
_-80 6.07 41 433,632.15 867,264.30 .ODEOO 4.78E+03 5.753E+07

W237 t.ts27E0s 7433,632.15 867,2e4.30 O.ODE+CO &17E+00 tO03E+Ot ttDOOO0 2019E4,08
Pa-231 1.4703E-0 433,&V.1s B7t2B4.3D O.ODE+CO e.3aE44 12BE403
Po210 ts36aEc10 433,632;15 87.26430 QO.eE+0 7.30Es 8.46E8+4
PmO,47 e s606Eee 433,632.5t se7c 2e430 O.ODE+OO 3.02E+OO ___4E+0

Pu-23S eR6263E402 433.632.15 $V72B43 QODE+CO 2.87E+04 5.75E+04
PU-239 1.t61BE402 433,632z-1 ae64~M30 OODE1+OO s.O4E+D3 1.0tE+D4
PU-240 1F5142E-02 433SUse 867,2s W OPODE+Oe ns7E+03 1.3tE+D4
Pu-24t 4.3766E-t 433,632.15 8B7,26430 QODEOOE 1*saE+0s 3.80E+06
PU-242 &A260E071 433,632ztes 726,30 ODE+CO 279E01 &s7E+01
Fa-22e &8asotE-10 433,63215 B67264.30 O.ODE+DD t.67E-D4 3-14E0
Ra-228 5 2ssE-12 433,632.15 867264.30 O.OOE+CO z.3DE-s 4ss9E-OS
Ru-10 tOS0413E-t4 433,632.15 ae7.264.30 O.ODE+DD ass5E-s09 t.7rE4S
Be*79 1.237SE-05 433.632.15 867264.30 O.ODE+OO 5.37E+00 1.07E+O0 _
So12e 2s52tOE-s 433,.32zt5 867-26430 Q.ODE+ao 1.0sE+01 2.t3E+Ot
St40 6.4t03E-Ct 433,63zts 8e7264.30 O ODE+CO 2.7E+05 5.6E+05
Tc-39 935~7E-04 433,63ZIS 867.264.30 O.ODE+OO 1.7tE+C2 3.41E+02
Th-22s ts644E-tO 43e3,z3t1 807,2"30 O.ODE+CO 6.7sE-0s 1.36E244
Th-230 Z79=-09D 433 632.16 867.264.30 O.OOE+00 1.21E-02 2.43E-02
Th-232 SsO303E-t2 433,632.15 8e7,264.30 O.ODE+CO 2.30E-0s 4.6DE.0e
TI-208 tst136E407 433.632.15 8672h64.30 O.ODE+OO a t es6E-02 1m3tE-Ot
U,232 4 1o0SE-07 433,632.15 s67,2e430 QO.DE+0D t.7sE-0t 3s56E-t Thernul- Power
U-233 2.556E- 433,-=.15 8672mu Q.ODE+CO 1.t2E402 224E02 Nominal He Boun
U-234 5.2sE0 43_321 862_.3 _.DEO 2.8E0 4. 0 Output HMOutPut
U-235 -t.4487E406 433,63z5_ o.oo Z4sE-0 (iODE+00 2.4sE-0f (%Vxf (wafts
U 2M 7588eSE-0e 433,632.15 ae,2e4.30 O.ODE+CO 3-1sE+00 6.58E+00 744Ea 1.57E+4"

Other Radionuclides 4t3E+os _2_E+___I
IlTempaek Sdecd-fon Sunmr, - p,%ni-ip. aid chech ,%E t; ot

T mourt Setecaton Summr
FWSm SFD Use Basi for Pamer Diferecs

RseF.- NMderstor. ucT WATER LatkfWATER _
FU CkdtF aIRC zinc

SO Mcotnsticm u LI
DM % &Vcmn 71 0 fa5

BumupSDummary ( iWdef |E Er bumtp used In estbub:e.
Fro1 SFD01

IbOhalu 26D32 GI 433= m3zts Nx~o kma hm7 bwAI mm desv
Bo t Ss@f39.40!LGa ee7.2ts43 Bb Wwn I _ bte No mh

Checks

BurDMfw cadaft Gb l Etieed EOL HIUIGtl EOI HU
No*al 0.76 1 .esI

Do 1iw 1-53 2.17

'Resclo ON*bwrk cors ranova. swag* f4b orther date C0112VV kt~ s- gm kfl_

'Tot hb ft~ lWascae ~ #f workdst m e Kdd YDL m 911m"609 ^wtWWvak Nd

I

I

U

J
J

J

a
F]
-
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Fuel Radlonucilde hventory Worksheet

Fue liMe: SINGLE PASS REACTOR
SNIF D #t 19e

Fuel Units & Dascr. 835 -TUBE
HevyMetass.: BOLW1Oslg; E0L.0w844kg
ROD StorIe Sits: HANFORD

'FUe decay SWta dat 1971
atkirue t:asof 2030

Temptate: N-eaclor tGrapft. zDe. 0 b %. U)
aTenpttee Bmp(UWd): 696

Twopate S0L On" mew Km mtT 11.

Estimled
Canister usage:

mCO
1 0.88

Tumpiate Decoy Thm: 6o0 yars_

_LE~edum~oi '. in a1 W1 b y. V. Gamma Souroem
Photon Total

CWIIWd Foi NofiAl Boundhig Fel aniaiA Modrn Fuel Bounding Fuel EnegY PhotonrAe
Radionuclide Template Fuel Bumup (UWdW Dusnup(MIWd (C) bwtrkCi) lhwventories4Cl) GroWp bounding)
Ac-227 87399E-10 6,078.13 12,15627 O.OOE+00 6.31E406 1.06E-05 Avg. eV
AM-241 9.909s-E2 6,078.13 12.15627 O.O0E00O 6.02E202 120E403 0.0150 4.170E+14
Am-242m 5.4598.E05 6,078.13 12.15627 .O0E+OO 3.32E-01 6.64E-01 0.02o0 sA7SE+13
Am-243 4.22t1E-0 6e078.13 12,156.27 0.OOE+00 2.81E.01 6.62E-01 O.375 7.807E+13
C-14 9.1853E405 6,078.13 12,156.27 00OE0.o 5.58E-01 1.12E.00 0.0575 9436E+13
CI-36 0.0000E+00 6,078.13 12156.27 .OOE+O0 0.00E400 O.OOE+o0 JOWss 4.69E+13
Cm-243 0OODDE4DD0 6,078.13 12,156.27 O.OOE,00 O.OOO 0.00E4O0 0.1250 3.064E+13
Cm-244 2s5689E404 6,078.13 12,15627 OAOOE+00 1.56E400 3.1IE00 02e 4.012E.13
Co60 8.s63E-06 6,078.13 12,156827 0O.E+00 5.36E402 1.sE-01 0.370 1.739E+13
Cs-134 9.0661E8- 6,078.13 12,15627 QOE00 5.5iE-04 1.10E-03 os750 &793E+14
cS-135 t.OD66E-05 6,07813 t2,s1627 0,006E00 612E-02 1t22Et01 0.850o 3239E+12
Cs-137 8.4454E-01 6,078.13 2,s5627 O.ODE+00 6.13E403 1,03.04 12500 1A148+12
Eu-ts4 1t2842E.03 6,07a1t3 1215627 0.OOE+00 1.21E401 2.tE+01 1J.7SOO A6OE+10
Eu-156 3,569OE-05 6,078.13 i2,15627 0O.0E+O0 2.17E-01 4.34E-1 2.2500 .444E+06
Fe-s 5,2802E-08 6,078.13 12,156.27 0.00DE00 3.21E404 6.42E-04 2.7500 25078E+05
FR3 9.0776E-04 6,078.13 12,1t6.27 O.0OOE0D 5.52E+00 1.10E601 3.5000 .218E+5S
1-129 8&6006E-07 6,078.13 12,156.27 0.O0E0O0 s.23E-03 1.osE-02 6.00C0 9.348E04Ii Kr845
ND 2"

1.0138E-02 078.13 t2,1s627 0OOE+00 6.16E401
9.034sE46. 6,078.13 12,15627 0.00E+.00 5.49-02

123E802 7,0000 1DS E04
7 I1 coo 1202E403

Pa-231

I6.GM813 12.156207 0,0.00 -W I.08E.02 2.16E.02
2.6822E402 6,078.13 12.156,27 .OOOE400 1.75E402 3.S+W02

Pu-240 22759E802 6,078.13 12,156.27 0.00E00 136E+02 2.77E402
Pu-241 2g641E-01 6,078.13 12,156.27 0.OOE40D 1.s8E8O3 360E403
PU-242 1.A26E8.5 6,078.13 12,15627 .OOEO 83E-02 1.77E4.1
Ra-226 2.3132E-10 6,078.13 12,15627 QODE400 1.4AE-06 2,81E-06
Ra-228 1.s65sE-14 ,78a13 12,15627 0.00+C00 1.19E-10 2-3E-10
Ru-106 1.9612E-14 6,078a13 12,15627 0.OE+C0 1.19E-10 2.38E-10
Se-79 1.O97E-406 6,07813 1Z,15627 O.OE+OO 6.62E42 1.32E8o1
Sn.126 0.OOOOE O 6,078.13 12,15627 0.O0E+O0 0.0OE400 O.OE00
so0 5.94 1E-01 6,078.13 12,15627 O.O08.00 3.61E.03 7.22E803

Tc-99 3e6494E-04 6,078.13 12,15627 o.OOE+00 222E800 4.44E+O0
Th22s 3tO63E-12 6,078.13 t2,156.27 0 008.00 .6E-08 3s78E408
Th230 Z5t67E48 e.o.t3 12B1a62o QOD1E+d o IME44 aotEt4:
Tb 232 25287E-t4 8,078,13 t2Ets627 QE+OO at54E-tO e07E-10
TI-206 6.4sssE-1s 078,11 a 3 12.15627 O.OOE+Co as94E-11 7e r-11
U-232 Q.ODOE+00 6.07&13 12,ts62 n QoDE+eO QOOE+OW QOLDECOO

U-233 1.5704E-09 6,07&13 12,15627 Q.ODE+OO s.5sE-06 1.91E.0

U-234 66293E45 6,078.13 1t156227 QO.OE+OD 4.03E401 8.06E.01

Um 23 12930E06 6.e78.13 QCO 5.37E43 QeaOE+O0 s37E403

U-236 t.ts6tE-0s 4078.13 12,156.27 O.OOE400 727E402 IAsE-01

ii 238 -&0619E-U7 64Q78.13 o.oo s.7tE-0t 9.69E-0t s.7tE401
Y9 s.9475E-0t 6,078at3 12,156227 QO.OE+WO 3.GIE+3 7.22E+e3
jOthw Paiddesx 43)4E+03 s 9ss+03

Tempbb SelecEon Sununary
m1 6F G Used Esimte orL PHsv £0nces:

Reador GRAPHE r "mllps Time _ a b-ro cfeedfor uel a :
Pd a h ALUM D RC nba s@qtedb

ROL MM Cosbnt U U

SOL Ecturen GOBS OID5

gur um-Sumn PWd); - Basis blr bumoup use In estimate:

Mormin zat 107.11 *nkopb ddatl~~of".WF _ -1 12,1511 e ~ lh

Chocks .
Sanee B UP1

. Bumup IIIwb Given *umurp edEOL MM/Ghrn EOI. HMM

Beang~ 0.70

'Reactor shaon mom wroal soae, d*O or othr dule ni~ftnW inhon ceased for W.

lhennad Poweor

~ Wafte)'L I watte)
6268.401 1.888,2

TOWa TOWa

I I

5rcqa ImAnm~ lOm IM W aseodalled wvth War wo~aee mud be divded by BOM heavy MOW mness gto qsdtc bumixi Veue (W&"I.

DOEISNFIREP-M7
PevAsion 0
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Fuel RadlonucHde Inventory Worksheet

tInSandTanpwmaDoe r
Fuei Name SNGLE PASS REACTOR FUEL

SNFID a: 197
F" lUnltS Don 139 -TUBE
H ea Mea SO 7.CL.437kgL EOL-47.Og
ROD Storage Se HAWFORD

'FUe dc saa t dte 1971 1
Esthetee aet 503o

Temoble N-Reacor (OGrpt, Dc. O I 5%. U)
'ramplate BUam(U4: S9m60

Tanphl. amt HeavY Metal M: (Mt II
Template DOe TkN 50 yews

Eshanted
Canister usaqa

0.14

IUL Fzainate.e- En N. X, b Y. Ih Gamma Sources
Photon Total

Ci/MWd From Nondnal Bouidig Fud b Actvty NomW Fuel Bounding Fuel Energy Photooalseo
Ramonuclm - Templae Fuel Bunup (MWdf Burnup (MWdf (CO hwentodWCI) hwentorea(CI) Group Moundng
Ac-227 .7399E-10 454.58 909.16 0.00E+00 3.97E-07 7.95E-07 AM Mav
Am-241 9.9095E-02 454.58 909.16 o.oOE+O 4 50.01 9.01E+01 0.0150 l119#t13
Am-242m 5.4598E6-0 454.58 909.16 o.oOE+00 2A8E4C2 4.96E42 OM 6OMW+12
Am-243 4.6221E406 454.58 909.16 o.OOE+00 2.10E4-2 420E-042 0375 sM+.12
0-14 9.183E-05 454.58 909.16 O.OE+O0 4.18E42 8.356E-02 ODM 7.057E+I
Q1-36 O.DOODE+00 45458 909.16 O.DOE+00 O.OOE+00 O.ODE+00 0.0850 15046,12
Cm-243 0.0000E+00 45458 909.16 0.OOE+00 0.00E+00 O.DOE+00 01250 2291612
Cm-244 2.5589E-04 454.5S 909.16 O.ODE+00 1.16E-1 2.33E41 02250 3.0"E.12
Co-Go 8.8563E406 454.58 909.16 O.ODE+OO 4.03E-03 8.06E-03 0J750 t3tE+12
Cs-134 9.0661E4- 454.58 909.16 o.oOE+00 4.12E45 8.24E-5 05750 2J37.+13
Ca-135 1.0066E405 45458 909.1i O.oE+OO 4586E-03 9.15E-03 0.8500 2.423E+11
Cs-137 S.445464E1 454.58 909.16 O.OCE+00 14E+C2 7.68E+02 12500 tO57E+11
Eu-154 1.9842E403 454.58 , 909.16S .OCO+0O 9.2E.41 1.80E+00 1.7500 1477E+oo
Eu-155 3.5690E405 454.58 909.1S O.oOE+0O 1.62E42 3.24E-02 2.2500 S +05
Fe-55 5.2802E-8 _ 454.58 909.16 O.OCE+00 2.40E406 4 -8050 2.7500 1t12E404
H-3 9.0776E.04 454.58 909.16 O.OE+00 4.13E-1 8.25E-1 15000 1.G52E+04
1-129 8.6006E47 454.58 909.16 O.OE+00 3.91E-04 7.82E-04 5.0000 7.133E+0
Kr-85 1.0138E42 454.58 909.16 O.OCE+00 4.61E+00 9.22E+00 7.0000 &os66E*.
Np-237 9.0346E46 454.58 909.16 O.OOE+00 4.11E-03 8.21E-03 11.0000 9.178E+01
Pa-231 1.9210609 454.58 909.16 ooOE+OO a73E407 1.75E-06
Pb-210 7.8626E-1 454.58 909.1S QOD.E+D 3.45E64S S.90E4S
Pm-147 1.1372E-0 454.58 91S6 0.OOE+0O 5.17E403 1.03E-02
Pu-231 1.7802E42 454.58 909.16 .OOE+00 8.09E+00 1.62E+01
Pu-239 2.8224-02 45458 909.16 6OOE+00 1.31E+01 2.62E+01
Pu-240 2.2759E42 454.58 909.16 o.OOE+00 1.03E+01 2.07E+01
Pu-241 2.9641E41 454.58 909.16 OOE+00 1.356+02 2.69E+02
Pu-242 1.4526E-05 45458 909.16 QOOE+00 S.60E-03 1.32E42
Ra-226 2.3132E-10 454.58 909.16 0.OOE+0O 1.056E47 2.10E47
Pa-226 1.96556E-14 45458 909.16S Q.ooE+00 93E12 1.79E-1I
Ru-106 1.9612E-14 454.68 9016 O.OOE+00 &92E-12 1.78E-11
S-f79 1.0897E46 454-8 909.16 0.00E+00 4.95E403 9.91E43
Sn-12S O.OOOoE+00 454S8 909.16 Q .OOE+00 Q O.OE+00 Q .OOE+00
Sr-go 5.9411E41 45458 909.16 0.00E+00 2.70E+02 5.40E+02
Tc-G 3.6494E-04 45458 909.16 O.OOE+00 1.66E41 3.32E41
Th-229 3&1063E-12 454.58 909.16 QODE+C00 1A1E49 2.S2E-09
Th-230 2.5187E48 454.58 909.16 Q.OOE+00 1.14E46 2.29E46
Th-232 2.5287E-14 454.58 909.16 0oa+.O 1.15E-11 2.30E-11
T-206 64885E-15 454-5 90916 QOOE+00 2.95E-12 5.90E-12
U-232 QOOOOE+00 454.58 99.1S Q.OOE+00 QOD.E+00 QO.E+00 Thermal Power
U-233 1.5704E409 45458 909.16 0.00E+00 7.14E47 1.43E46 Nominal Hste Bounding
U-234 S.6293E46 454-8 909.16 0.OOE+00 3.01E42 8.03E42 OutpuA HeotOutpt
U-236 -12930E46 454S8 0.00 1.10E42 1.04E-02 1.1OE42 te) (waft)
U-236 1.1961E46 454.58 909.16 0.005+00 5.44E43 1.09E-02 eiBEe 1242*01
U-238 40619E47 454.58 QO0 1.35E41 1.35E41 135E41 Total Total
Y-90 5.9425E41 454.68 909.16 O.OOE+0 2.70E+02 5.40E+02
Other Radboicdes 3.7CE+02 7.40E+02
ILt Seloidsm S_. onenry ,1 and Gdas . ._u_ " ^ ' ' a ___ ___

Trmplate Selectloa Summaryq
Fros SgD Usd - asbe bar Paramee Differences

Raeator RodAw Tetw emdAbr l g _;
Fuwl aARC mafa amcd pnnuasmnp dekq.

OHUC U U
BCL Enrzhment %I 1252 od _ 5

Bum Spunry (MWSn for Bad bumup used In estimab:t

. From SFD E
Ina 407 4 454.s khnav~t ht W q meuiwa_ de~

Bds ~~~~~~~~~~900.tf h5rupUW b be mahk4k

Estimated -~
Burnu wftku"w Given Bumup * Esdmt EOL HMcvb EoL HU

Nonal 0.19 1.11
Bonginl 037

'Rdwir care mv. jppSag or ot.r d. I n aa4 a for km.
'Tl b"w for lid assocae1d wibt wotud mut b d by IXX heM n n b 9M spw _ v

I

LI-
Ii'

J
J
j

j
Li
U
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Fuel Radlonuclide Iwentory Workstheet
5 Fue ta Temlt lafom ...........e .t

Fu Kame SP-100 FUEL
SNFV#: m7

Fhel Units & Descr_ 2 -SCRAP

HeayMetal Mass: 3L42.7110g; EOL-2.6Mg
ROD Storage Sie HANIFORD

Fud decoy start dle. 1992
Estimates as of: 2X30

Template: FERMI (Fast arc, 10 ID 40%. U)
"Template Bumup(tWd): 58.6725048

Template BOL Heavy Metal ass (1UT): 0.018774

Estimated
Canister usage:

HIC
2.00

11. Esdtsmsat s /.- in xn 4 . b y Yb Gamma Sources
Photon Totl

CHIWd From loninf Baunding Ful mi Activity . Nominal Fuel Sounding Fel Energy P _otonsiaec
Radionuctide : emplate Fuel Bumup (MWdO' Burnup (MWdf) -(Ci) --e(COe C hwenoorCes CI) Group (bounding)
Ac-427 9.61OE-0 73.37 146.73 O.ODE+00 7.0sE-06 IAIE-0s A N.eV
Am-241 6.56O1E-07 73.37 146.73 0.OOE+00 4.81E-4 9.83E6-0 00150 9.709.120
Am,,42m 0.00OOED00 73.37 146.73 O.ODE+00 O.OOE.00 0006+00 o2so 2.017E+12
Am-243 8.3770E-15 73W37 146.73 O.ODE+00 6.1E-13 1.23E-12 0.03765 1.774E+12
C-GU _ .114f i 7337 148.73 _.006+00 1.E-0 3.19E-03 0.0675 ___o+12

Cm36 5518sE-8 73.37 148.73 0.00o+00 4.0sE-06 8LOE1-06 0.0os0 1.137E+12

CM-243 1.5496E-14 37 146.73 O.CDE+00 1.14E-12 2.27E-12 0.1250 7J362E411

Cs-135 4.4996SE-0 73.37 146.73 CO OE+OD 3.30E3 6.60E403 0os5c 6E5EtO10
__.- Cs-137 1t37756+. 73.37 146.73 0.ODE+00 1.011E+02 2.02E+02 12500 4.601E+10

Eu-164 1.6510E-04 73.37 146.73 O.ODE+00 1.36E.02 2.72E-02 1.7500 1.7soE409
EW1SS 1.4163E403 73.37 146.73 0.ODE+00 1.04E-41 2.068-01 2;250 o_ 15G6E4%
Fe-65 1.4179E-05 73.37 146.73 0.00D+00 1.04E-03 2.0sE-03 2750 3.042E404
i 9 H-3.5383E-03 73.37 146.73 O.OOE+00 2.60641 6.19E41 si0 273+01
________ 1.1426E-06 _ 73.37 __ 146.73 __ .006+00 0.38-06 _ 1.6SE-04 8.A000 9256E.00

Pa-231 18963E-07
I P6.210 8.9531E-12

Pm-147 1.1588E-03IL" Pu-238 1.7146E-04
- FPU-239 IJ464E-02

Pu-240 6.7919E-06
Pu-241 4.1774E-06

_ 73.37 - - 146.73 - 0.00oE+0 10396-OS 2.78s2-0
73.37 146.73 O.OE+00 6s76-10 1.31E409
73.37 146.73 .0ODE+00 S.SOE-02 1.70E-01
73.37 146.73 0.006+00 1.26E-6 2.52E-02
73.37 146.73 O.G0E40 L23E400 286E+00
73.37 146.73 0O.0+O 4.98E-03 9.97E-03

=

Ra-228 2.3572E-1 1 73.37 146.73 0.006+00 1.73E-9 3.46E49
Ru-10S 3.0651E-10 73.37 146.73 0.OOo+00 2.27E-O 4-E6-0
Sa-79 1.6488646 73.37 146.73 0.006+00 t2tE-03 2A2E-03
Sn-126 3.7564E-06 73.37 146.73 O.OOE+00 2.76E-03 6.61E-03
Sr-go 12052E6+00 73.37 146.73 o 0OE+O+ 8.84E+01 1.77E+02

Th-M3

U-232
U-233
(1-234

U-236
(123

Y-O0

23691

1.5759
11.0111o

4.9001
Z23191

1 2633

-9.5d0
. 540

E-W-- MV -146J5----- QOOE+0D- --- 1.63E-O--- --- 3.27E-07
E-11 73.37 146.73 O.OOE+00 1.74E-09 3,48E-09
E-W 73.37 146.73 O.GOE+00 427E-07 8.55E-07
ME-W 73.37 146.73 O.OOE+00 11.11612-06 2.31E-W Thermal Power
IE-08 M37 146.73 O.OOE+OD 7A2E-07 11ASE-M Nominal MM , Dwriding
E-06 73.37 W.73 O.OOE+OD 3.59E-04 7.11912-04 Output 4 �:Hw OuWIE-06 0.007337 I.OSE-03 8,84E-04 .05E-M fflpfts) (%Vaft)
C-05 73W W.73 O.OOE+00 9-27E-04 1.85E-03 1.13E+00 2jW4W
rE-08 73.37 0.00 ?A7E-04 7AOE-04 7.47E-04 TOIW Tolal
E+00 73.37 U6.73 G.ODE+00 &64E+01 --f.-77E+02--

IAM+02 2.01E+02

'777 -1 '
F Feaen - l - Use Iflasts for Pwntarme Olfierences:
Reaclo oeaor FAST JRST Ter.la Wu teed WUs bkvf mum.af

Fuel C ndks IWN N 23nC bqbifleao barad sfxouksako airm lia FAST, Uwikeab

[ Burnup Summary PAWd . ar for bunpused In estimate:

fram SFV Wirswiae

I I ~~~~~~~~~Eatlmated Bwumup[ounaunkI 17-
'Ratrahfdmc aimoau slorage. etspksg or oases date Confirming Ifta bradallon oeased Omr hait

'TMe besrp tord halkd sasodaled with Ods wodcee must be dvoded by SOL hteevy meld mase lo get especific burraV values OMWJQT).

DOEISNF/REP478
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I
Fuel Radlonucilde Inventory Worksheet

Fuel Marne: TRIGA SSWP2 FFCR (DORF)
SNF ID0: 315

Fuel Units A Oescr 2 -MEMELff
Heavy Meal Uass: BOL.0.368cg EOL.0.383kg
ROD Storage Sitw: HAN~FORD

'Fulddaca SWtmdate 19We
Estimates as f 203

Template: TRIGA-SS (LWAJ-ZM1 SST. 10 to 20%. U)
Srenws"sBumup(MW* 8.68

Twmplfte DS. Heavy Metal Mtan (UT): 0.000195
Templtate Decay Thms 35 Vase

Esmttated
Canister usage: I

0.03 I

IU. Estid:ats nt X b Y.n Gamma Sources

Photon- Total
CUMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonsift"

Radlonuchide Tenmpatt Fuel Bunwp (MWdf Burnup (UWdf (Co kwentords(CI) lnventous(CI) Group (bounding)
Ac-227 6 7038E-09 &74 7.48 O.OOE+00 2.51 E48 5.02E-08 v 1MaV
Am-241 19068E-03 374 7.48 O.OOE+00 1.46E-2 2.92E4-2 0.0150 5225E11
Am-242m 12325E-06 174 7.48 O.OOE+00 4.61 E-06 9.23E-08 OD20 1.86E lt
Am-243 1.4732E-07 3.74 7.48 O.ODE+00 5.51 E-07 1.10E-06 0.0375 9.431E+10
C-14 12824E-04 3.74 7.48 O.OOEtOO 4.80E-04 9.60E-04 0.0675 1.01iE+11
C1-36 2.8120E-06 374 7.48 O.OOE+00 1.05E4B 2.10E-05 OA8 6.1146+10
C1-243 8.6556487 3.74 7.48 O.OOE+00 3.24EW-0 a.48E-07 0.1250 4s7sE.10
Crn-2* 5.3835E407 3.74 7.48 O.OOE+OO 4.01 E-06 4.03E-06 02250 5.277Et0O
Co-60 2.6887-12 3.74 7.48 O.OOE O0 9.31E4-2 1.86E-1 0370 _229E1
Cs-134 1803E4-06 174 7.48 O.OOE+00 1.A2E-0 2.85E-0e 0 a5750 3J4oe 1
CU-13 3.219E4-05 3.74 7.48 O.OOE+00 71-0E74 Z.41E44-04 Nom5na 3eM Bou n
Cs-137 1.3788E+00 3.74 7548 0.00+0 9.16E-00 1.03E60t 125Ot t 52SEutO
Eu-154 1.3711E436 3.74 7.48 1.OOE804 5.134 t.O3E4-02 1.750t l 020E+Ott
Eu-t5 4.432 E-04 3.74 7.48 0.OOE+00 .66E-03 .32E04D3 2250o 8J0tE+04
FeU-5 -36075E-04 3.74 7.40 O.OE+O- 9.76E-04 1.95E4-03 2.7Tot as44Eo
H-ff3 2.0Bt7E43 3.74 7.48 Q.OOE+OO 7.73EWC 1.55E402 3JJ,00 9.740E400
1-129 7.3684EW0_ 3.74 7.48 QO.OE+OO 2.76E-08 5.52E406 SDOOD 4.1046400
Kr485 16346E402 3.74 7.48 O.ODE+DO 1 .36Et 2.72E4-1 7 ooD 4435E401
W237 12844E-0 3.74 7.48 O.ODE+OO 4St1E-06 9.61E468 11mo00 5.27E42

9230 1.2352E7 8 3.74 7.48 Q.OOE+00 4.62E7 0 925E84S
Pb-210 3S33E-t3 3174 7.48 O ODE+OO t.32E-t2 2.65E-12
Pm-147 7.6246E404 3174 7.48 O ODE+OO 2.86E-03 5.7tE403
Pu-230 &1970E-04 3174 7.48 O.ODE+OO 1.07E403 6.14E403 .

te239 5.5248E3 3.74 7A8 QOOE+OO 2.07E40 4.14E042
Pu-240 2.1203E43 3174 7.48 Q.OOE+OO 7.94E403 t.S9E402
Pu-241 2.4075E42 174 7.48 O.ODE+OO 9.01E402 t.80E-0t
Pu 242 2.3128E407 3.74 7.4S O.OOE+OO &66E407 t.73E468
Pa-228 9.648E-13 3174 7.48 Q.OOE+00 3.6tE-t2 722E-t2
R&-220 Z5t88E-10 174 7.48 O OOE+CO 9.43E-10 1.8E409
Ru-108 1.0214E-10 3.74 7.48 O.OOE+O_ &82E-10 7.64E-10
S -79 1.3014E45 3.74 7.48 QODsE+OO 4.87E406 9.74E45
Sn-128 1.2164E405 3.74 7A48 O.OOE+OO 4.SSE405 9.10E405
Sr-go 12762E+00 3.74 7.48 _ O.ODE+OO 4.78E+00 9SS5E+OO0
Tc-99 4.4241E04i 3174 7.48 O.OCE+OO 1.66E43 3.31E403
TtF229 5.9684E-10 3.74 7.48 QOOE+CO 223E409 4.47E-09
Th-230 9-3880E-1 1 174 7.4j O.OOE+DO 3.51E-10 7.03E5-10
Th-232 2-S278E-10 3.74 7.48 O OOE+00 9.46E-10 1.89E49
TI-208 1.3723E408 3i74 7.48 O.ODE+OO 5.14E-OS 1.03E-07
tA232 3,6932E-M 3.74 7.4S O.OOE+CO 138E47 Z.76E407 Theml Pr
U-23 1.2224E-07 3.74 7A8 QO.OE+OO 4S67E47 9.15E47 Nqominal tiZit Bounding.
U4234 2.5714E407 3.74 7AS O.OOE+OO, 9.62E-07 1.92E465 OuW4 Heat Out"
U-2135 -2.8194E4S 3.74 QOO0 1.64E404 i54E404 i.64E4 E(t Watts)
U-23 12695E405 3.74 7.48 MOOE+00 4.75E405 9SOE45S 6.0215et t1-14
tS238 4.633tE48 174 0.00 1.0tE404 1.03E404 1 D4E404 Tota ToWa
Y-90 12766E+00 3174 7.48 O OOE+OO 4.78E+00 9.55E+OO
Other P Pabutd .5E+OO 1.03E+0t

Tewolae Selection Summar -
Fs SFD Usd Bsis for Parameter Ditfencs

Reactor Merstad tw AND U ZRC HIYDRIDE LW AD U ZI RC HDVDE
Pud a0ddinl Str SST

B~x Hu Condwwf- U U
SOL Etimnt% . 19.792 10to2021

Bunup Summnay (MWd Ebsi for bumup used W estimae
FrmSFD E

m m.741 t Wits dedf Sue SF0 (cuwelWWo.

Checks _

IEstitnated Dummupf
usp MUUiplior Ghen _umu Estimahd EOE H lvn EMt. HU

t~nhat 0219011
Bound".g 0.57

'Readr dw~n. me" ren.al Omga stippg or owo daM conflm"r VW- hiadabon cease tu hal.

*Tto tupt tor all kWo assoild wlh tM wwkt mW be civdd by BOL MM metl man to gl spco au vale (LWd ).

A
I
I

IIJ

J
j

A
J
j

I
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Fuel Radionuclide Inventory Worksheet
F~1eim1Temnp.ata roRniw. -n -

Fwul tuRK. :A SlD L" HANFORD
SNFID: 314

fetl Unts & Dew: e6 -ELEMENT
HavyylMealass: BOL=12.3A2kg: EOL012203g
ROD Storag Site: HANFORID

'uset dcay srt date: 1957
atidmtes as at: 2030

Twnpbae: TRIGA-At iLWAJ-Zx. Alurn., 10 l 20%, U)
'Templae Uxnp(MWd)- 6.6e

Tumplate SOL Hey Mtal Mass (l-): 0.0018
Template Decay Tlem 35 years

Esthrtrted
Canister usage:

i 0.59

in. Fgdmaa,1 . n- 1 xb b Yb _ GammiaSources
_ 7 - < X ~~~~~~~~~~~~~~~~~~~~~~~~Ph~on ToWa

ClUWd From tNomtnat Bounding Fuet binal~ Actvt tWominal Fuel timurag Fuel EnerY Pbtonasasc
Radionuclide ' Tempbate Fuel Biump itWd)? Blornup (UWd? (C*) lmWentrks(CQInv bentale ) Group (bounding)

*AC-227 6.1504-09 421.00 842.00 0.00E+00 259E-06 5.18E-06 Av .MeV
Fm-241 4.32165E03 421.00 842.00 0.00D+00 2.03E+-00 4.06E+0D O.250 539E+13

Am-24m 1.73s3E-06 421.00 842.00 O.OE+00 4. 722E-04 8.4SE43 OD20 1229E13
A-243 2.32S3E-07 421.00 842.00 o.OE+00 9.79E 0 15.6E-04 0.3750 IJ0E+13
C-14 4.314E-05 421.00 842.00 0.00E+00 1J2E-02 3.63E-02 0.0575 4.350E+13
C-136 8490.06 421.00 842.00 .OODE+00 1.31E0-D 3.62E-0 0o8o0 M4E.12
Cm-243 1.378E407 421.00 842.00 0.00E+00 6.57E045 1.11E44 0.1250 .6024E+12
Cm-244 1.0DDDE-06 421.00D 42.00 0.00E.00 42OE04 S.42E404 2 1500 231E+12
CoE-15 6.0120E-04 421.00 842.00 0.00E+00 2.-E041 6.0SE401 2.500 2.45E+12
Cs-t34 4.534E406 421.00 842.00 O.OOE+00 1.43E-03 3.67E-03 57500 4.68+13
Cs-135 .1549E-05 421.00 842.00 0.00E+00 1.33E4-02 2S.6S402 3s00 2.223E+12
Gs-t37 t3788E+o 1421.00 842.00 CLODE+00 6.80E+02 1.16E+03 t2s0 12te~tE 2
Eu-ts4 t.2D4tE-t 421.00 842.00 CLODE+00 6.ti7E+D1 1.O1E+02 1tJ600 7.0t7E+10
Eu-1s5 6.645tE403 421.0D 842 -DO Q.COE+0 Z6D0E+D0 6.6DE+DO 2250 tcSE46
Fe-55 2.933E406 421.0D S42.0D O.ODE+ttO t24E403 2.47E403 2t7500 4JS3E+OS
H-3 _ OD75E eB 42t.0 8,1e2.00 Q.ODE+00 S.ffE-t 1.69E+OD _3bOOO 1.33E+03
1-129 7.38DSE-7 421.00 842.00 o.O0E+00 3.11E-04 6.21E-04 5.0000 4.765E+02
Kr-8S 3.6301E-02 421.00 .842.00 0QOD+00 1t53E+01 3.0SE+01 700 5.372E+01
Ib-237 1.4977E46 421.00 842.00 O.OE+00 6.31E-04 1.26E-3 11t000 6.1050.E
Pa-231 1.1275E.08 421.00 842.00 0.00E+00 4.76E06 9.40E-06

Pu-239 .8902E-03 421.0o S42.00 0.00E+00 2.4DE400 4.79E40+
Pu-240 2.2571E-03 421.00 842.00 0.00E+00 9.60E401 1.90E+00
Pu-241 2.9699E-02 421.00 842.00 0.ODE+0D 1.25E+01 2.50E+01
PL-242 3.062E-07 421.00 842.00 QOE+00 1294-04 2sE-04
Ra-226 1.0704E-12 421.00 842.00 O.OE+00 4.51E-10 9.01E-10
Ra-228 2-3654E-10 421.00 842.00 Qt0OE+00 9.96E-8 1.99E-07
RU-106 1.0444E-10 421.00 842.00 Q.OOE+00 4.40E-08 8.79E408
Se-79 1.2934E-05 421.00 842.00 0OE+00 5.45E-03 1.09E402
Sn-126 1.2236E-05 421.00 82.0 O.OE+00 6.15E-03 1.03E402
S-90 1.2740E+00 421.00 842.00 0.00E+00 5.3E+02 1.07E+03
Tc499 4.4120E404 421.00 842.00 0.00E400 1.86E-0 3.71E-01
Th-229 8.4228E-10 421.00 842.00 0.00E+00 2.70E-07 5.41AE-7

aI Power
_ ..

tominal "eat Bounding
0 - Meat Outpu

fwatftl dwafts)
7.981440 1.42E+01

Totat

Othe Radkonuarldces

L i pltgtdos

BurpSumary 4MWd)
4

_ __ , L
Pecan SOD Used I

IMANIJZMCHYDROE LW lAN UZWCHOE

ALUM ALUMU U

tasis for Parameter Differences:

IA-3s L- -. Anu L.dhstmh

From SFD I Eslamtd I
421301 bmip Wm dm* km SR) lowwoUd ID MWM.

=Lffming bmw stowed 10 he bAce AwWnd txmw�.

r Ownw cm removal, storage. F pS or oder date e

aroW wmw torso hwaalaodated with mi euwrwiestmuetbe d*4ded by soLeasaymeeti ma So OetK"Clilc kmw Vaiws (wdSIT).

DOEISNFlREP-78
PRevisin 0
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I

Fuel Radionuclide Inventory Worksheet
Xf*aa4Tvmylate jnl* oe t4

Fuel MNm. TRIG.A STD650
SNIF ID t, 233

Fu l Unfts & New? 90 -ELEMENT
Heav MOWi Maw SOL.17.55kW. EOL.17.ltkg
RtOD Storage Slav KUSMO

'Fudl dey stlt date: 1 89
Estonate as- d: 20O

Templat. TRKIA-SS (LWA-ZjZ SST, 10 ta 2D0%.
'Tuplata Burut(UWd)C 6.66

Tax vat B D Th1A:0e1

Estimated
Canister usaec

0I.X1 I

ItiiEStimuft X 1. x b b y. Gamrm Sources

CiZUWd From . Nomh B80Cv0 Fuw ntia Abtvl Nomina Fuel Boutn Fuel Ener Phtnaf
RadlonuwtIfl Template Fuel Burnup, (tWd? Burnup (UWdf (cr) bventdesa} hnetolsC l Grop (bounidg
-227 6,7.384E49 343.66 687.32 o.OOE+o0 2-53E-04 4.6tE-0 Avg. 38V

AF-241 36342-03 343.66 687.32 O.OOE+00 1.34E+00 2.6sE+0o 7.0000 4.71sE+2 1
AnF242m 1.232sE-06 343.66 687.32 O.OOE+00 4241E-04 a47EE04 0.0200 4.69E12
An-243 1.A732E47 343.66 687.32 0.COE+oo00 .E-06 t.OtE44 0D375 6.60E+12
C-14 1.2324E-04 343.66 687-32 .OOE+00 4.41E-2 L0 E43 2 MOM -.130E*12
Cm-I 27.12E46- 343.68 687.32 0.OOE+00 9.62E-04 15.3E-3 0.o S.01SE*12
CP-243 8.1 66E-08 343.66 687.32 0.OOE+OD 2827E41 S.95E.63 (120 3.664E4t2
Cm-239 53ss432-07 343.66 687.32 o.OOE+00 1.80E40 3.870E24 0200 4AM+I2
Co -B0 2.418702E 343.66 687.32 0.o0E+C00 7.E+0 411E01 .462 Z00E*12
Cu-234 32.03DE-06 343.66 687.32 0.OOE+00 8.2E7 3 2 +01E43 05750 S
CS-135 2.2192E805 343.66 687.32 Q.OOE+00 7.1tE2 2.21E-C2 0.4 3^10E+1
Ca-137 1.3768E+0- 343.60 687.32 O.oOE040 4.74E+02 6.4sE+02 125 1400E*12
Eu-154 157188E4-3 343.66 687.32 0.00E+00 487246 1.742E-t .7500 07Im+0s
Eu-15S 4.43142-04 343.66 687.32 0.00E+00 152E4t 30E2-01 228o 7.s7sE
FS-5 2.30742E04 343.66 687.32 .OOE+002O 6E.4208 8.E4 2.7500 359E
n12 2.0647E43 343.66 687.32 0.OOE+00 7.1tE-03t 8.62E+OO 3s000 8.3eE+

tr129 7.326E207 343.66 687.32 0.OOE+00 2.3E904 56E 4 5.0OD J.8e +
KT-85 S.B34SE042 343.68 687.32 Q02+O0 1.22E01 2 .0W+O1 71O 4.12sE+o1
NpT-22 t.2e44E-0 343.66 E7.32 0 +O 4.4014 as3E404 t7 4.E+
Pa-231 1.2302E-1 343.66 667.32 0.OOE+O 4.24E-OS 649E548
Pb-210 35378E-13 343.68 667.32 O.OOE+00 1.21E-10 L.43E-t0

P1.204 1.37236E40 343.66 687.32 O.OOE+00 2.72E2-0 5.43246

PU.238 3.6930E.04 34.6673 .002+00 2.827-01 5.5443Eh-alPoe

PU-239 ss24sE-03 343.68 687.32 O.OOE+00 1.00E+2 3 soE+oo
U-240 2.1203E43 343.66 687.32 O.OOE+00 728E4t 1.4aE+OO

PU-241 2.407sE42 343.66 607.2 O.OOE+OO 6.27E+4 1.B5E+01
PU-242 2312sE-07 343.60 687.32 Q0OE+00 74.3E646 1.E73-04
Ra-22s 9.6481E-13 343.6S 6S7-2 QO.OE+OO 3.32E-10 Q363E5-10

R-223 2.61ts-to 343.66 607.32 Q.OOE+OO 8.64E72 1.73E4lo7
Ru-106 1.02t4E-10 343.60 687.32 O OOE+OO 3.511E-0 7.c2E-s

S5-79 1d3W4E-033.8683 O.OOE+OO *.47E403 a94E403

Sn-126 1.21s4E-M 343ss6 6S7.32 Q.OOE+OO 4.18E403 &36E-3

sr-go 12762E+00 343.66 687.32 0O.E+0 4*.39E+02 .77E+02
TC-99 4.4241E404 34368 687.32 O.OOE+OO ts2E401 3C04E401

Th-229 sbs9WE-10 343.6s 687.32 O.OOE+OO 2.0sE407 4.10E407

Th-230 9s3ssoE-11 343.68 687.32 O.OOE+OO 3.23E-s 6.4sEs

Th-232 2-SM7E-10 343.68 697.32 Q.OOE+OO a69E-Ol t74E407

T028O 1-3723Eas 3436e 6a7-2 QCOE+CO 4.72+02 9.43E240
U-232 &.6932E-M 343.68 6s7d32 Q.oE+oo 127E45 2-54E-C6 Thra Poer
U-233 1.2224E407 343.se 607.32 O.OOE+OO 4IOE-OS a40E-s iornlmal meat Bounc~i"g
U4L34 2.s7U4E-07 343.S6 6O7L32 QOOE+O U.84E 1J7E44 -HYD. H uCo
U-235 -2.6s4E-0s 343.6s QOO0 7ss9E43 6.6sE403 7-IkE-03 (waft) nWatt)

U-23s 126ssE C5 343.68 687.32 O.OCE+OO 4.38E403 a73E403 s.3E4 IF .11Em

U-3 -3.633IE- 343.6S OC0C 4.72E-3 4.71E403 4.72E403 Total Total
Y-s0 1.2785E+00 343.68 687.32 O.OOE+OO 439E+M2 a77E+02

ote _.Alnule 4.73E4,02 s.45E4(2

Templat Selecton Summary
Fro SFD Used for Paramete Diffeences:

Reo A U AURC IIOE
Fuel Sldd mgLsr _ Ssr

BOLHU CUU
L c % 20C.000115 10 to 20.1

_ _ __u_ _ _ _ _ __ar_ _ _ _ _ _ _ _f la ai .or bwnup used In estimatar
Fro 5FD UDaa

Nonbeslrk 258. J43. Sbjxaicd _1m mea

IEstimated Brn
Burp UuRUw Given staim J Estimated EOL HMrlven EOL Hi

Nomhinl 0s57 11
0-idngl 1 .tS

'PowKoR co1. oak e beagp,id~pph9 dS ~dal ht tu4 h=VWm cas e~d 1 ha

*Taeal t.Vu bor allR sscae whl Ot wolhe mu be dide by BOM heavry metal mma to get spK11k terlx value (MWdWM)

J1

I
I
LI

J

J
J
U
U
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Fuel Radionuclide inventory Worksheet
X. Duel end Trnplsak lafornuion -~-~

Feel Arane: TRIGA STI) 0.SW Oi4AWORD)
SNF 1m a 316

Fuel Units & Descr. 33 -ELEMENT
Heavy Metal Mass: SOL.6J36A% EOL.6316kg
ROD Storage 1its: KWNFORD

*ae decay start dx: 1989
estimates as Ott 2030

TMnpls TPIGA-SS (.WAI-ZaX. SST. 10 2%. U.
5
fmptate K4x up(UW44: 6.66

Tenplate BOL 1ea Metal Uass (V) 0.000196
Tinmtate Davy Tkne: 36 veam

EsitUted
Canister usage:

0.30-1

IL Fxs- ^^^^^^^^^^^^^^^^^^^^^^^^^^^^^m^^^^^^^^^^^^t^^^^^^^^^^^^s^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ V. Yb Galma Soweces
Photon 7TOW

CUMiWd Froioin t Bunig n itil Actiiy tlilFudl Soning Fuel Enry -Pboonsfec
Raionuclide ' Tenmplae Fuel murup Uwe) BurnupMd) (Uw h vCi) br-itle(I) nvtes(U) Group 0-cing)

Ac-227 6.703BE-09 ~ 30.88 61.75 0.002+00 2.67E-06 5.14E206 Av.10 3.e3.1

AnF241 3.9060E-03 30.88 61.75 O.OE+00 1.21E41 2.41E-01 0.0750 .410E612
CA-12 12325E-4 30.88 61.75 QO.OE+00 3t.iE-04 7.1E5-0 0250 8.956E+10
A-n243 t.732E-07 30.88 61.75 .OOE+00 4.sSE406 9.10E2016 12500 7.781E+11

C-14 1 2 8 4E-044 30.88 81.75 _ .0+00 4**-03 8.42'-03 0.78005'5 L33E+11

_14% 2.81E.06 30.88 61.75 0.00E+00 1372-05 1.74E-02 22500 6.84E2.0
CmFe23 8.655E-08 30.88 61.75 O.OOE+00 2.67E-06 5.34E-06 0.1250 3.223E+04
C-244 063835E47-0 30.J8 61.75 O.OE+00 1.66E745 132E-2 5 022s0 40w+1
Co-S0 2.4887E402 30.88 61.75 O.OOE+00 .68E-01 1.54E+O- o.S70 3.153611
Cs-134 3.S030E406 30.88 61.75 O.OO.+00 1.17E204 2.35E404 05750 3*12E012
Cs-135 32195E45 _30.88 61.75 O.OOE+OO 9.94E-04 1.99E2-03 11*000 3243E-10

Cs-137 13788E+00 30.88 61.75 O.OOE+00 426E+01 85E;41 12500 52.2+11
ERa-IS 1.3718E4-3 30.88 61.75 O.OOE+O0 4.23E7 2 8.47E46 2 1.7500 -46E+08
Eu-155 4.43i61E44 30.88 61.75 O.OOE+00 1.37E-0 2.74E92 225o eE40S
Fe-9 2.60754-04 30.88 61.75 O.OOE+00 8.05E43 .5E042 z7500 3472E+04
H4 2.0647E-03 30.88 61.75 O.O+00 6.37E42 i7E41 scco SA 4

S-129 713682E27 30.88 61.75 0.00E+00 2.28E45 47.68E5 SAM 230+11
K485 &6346E412 30.88 61.75 0.002+OO 1.12E+00 2.247+00 7noo0 4e01E+0
Th-237 1.284E4-6 30.88 61.75 .OOE+00 3.82-05 7.93E-5 080000 4e11E
PO-Ml 1 2SSE 08 30.88 61.75 O.OOE+OO &81 E437 7.63E47
PT-210 9.E380-I3 30.88 61.75 O.OOE+OD 1.09E-1t Z18E-11
Pm-147 7.6346E-44 30.88 61.75 O.OOE+00 2.36E02 4.?1E2-0
Pu-238 8.1970E-04 30.88 61.75 0.OOE+00 2.03E72 6.4-0742
Pu-239 3.5248E43 30.88 61.75 0.002+00 1.71E4-01 3.T1Em1
Pu-240 2.1203E4-03 30.88 61.75 O.ODE+00 3.7E7 2 1.31E-01
u2341 2.4D76E-02 30.88 61.75 0.00E+00 743E-01 1.49E+-0
u-2242 2.312B4-07 30.88 61.70 2.72E+03 7.42-06 1.73E46

Ba-226 9.S481E-13 3 175 _ .OE0 3 0.88E-1 I _ .6- I
Ra-228 . 28i82-10 30.88 61.75 0.00o2+00 7.78E49 1S6E48

Ru-106 1.G214E-10 30.88 61.75 O.OOE+OO &15E409 S.31E409
Se 79 1dD014E465 30.88 S1.75 QO.OE+OO 4.02E404 &04E044
Sr-126 1.2164E.06 30.88 S1.75 1.1E+03 3.76E-04 7ST1E044
Sr-90 1.2762E+00 30.S8 61.75 O.E0+00 3.94E+01 7.88E+01
Ther 4.4241E404 30.88 61.75 O._E+O 132702 8.?3E42
Th-229 5.9E84E-10 30.-i 6 1.75 O.OOE+OO 1.8412E48 &S9E-08
7h-230 - 9.3880E2-11 3D _ 17 _ .DE0 2.D 9 _ ,0E0
Th-232 Z278E-10 30.88 S1.75 O.OOE+OO 7.80E09 1S56E408
TI."8 1-3723E4S 30.88 61.75 O.OOE+OO 424E407 8.47E407
U-232 3&6=3E-0 30.88 S1.75 O ODE+OO -1.14E-06 228E-06 Thermal Power
tl-233 12224E407 30.88 S1.75 QOD0E+OO 3.77E406 755E-06 Nominal IOWt Bonig
UJ234 Z S 714E47 30S88 S 1.75 O.OOE+00 7Q94E4B6 1S9E46 Outpt -Na Outjou
U-2S6 .2.S194E-m 30588 QOO 2.?2E43 Z64E43 Z72E43 (wafts) Matta)
U-2436 1269SE46 3D.8 61.75 O.OOE+OO &92E404 714E404 AISME41 *.93E41
U-238 -3-6331E-08 30.88 QOO 1.71E403 1.70E403 11.7E43 Tota Tozai
Y-90 12?B5E+00 3Q88 61.75 QOOE+OO &64E+01 7.88E+Oi
Other Raclonucldes 426E+01 8.49E |01

Jl'- ,~fsd-t-: ^R- -d-t - i-ks,

Template S election ySF ui |
From WO Usdfr Parameter_.tUfrenres:

Reco Modwator. LW AND u ZJRC IYDDE LW AMD U ZIRC HYDRDE
F~ad CdcWg _ s _S ssr

*OC Owkchmar %c 198SB 101oD 2.

Burnup Summarya rr Gn isis f tr bumueued tow In emte

: 1 SOX~~DM 18 i ahmW~wdmbtSD UW ~DIA
Bourg ~ ~ ~ ~ ~~~~~~~ondi" l t*WkE n ekbbp_

Smp Nu r Given Bumnup Esimtd EOL NMGc OLH
il: e;14 oe 1 1.14

Boundangji . 029
ip acw*K~jw~cmwnwW doageSddppg or etr date cim*I tradaaon esed torbd.

biW b=W fcr aS lud assoded wM Us wovkohee xt be dvk8ed by i3L heavy mea mass to gel 4ecic bnla velums (\fdT).
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I
Fuel Radlonuclide Inventory Worksheet

,~Fe n Tanplatq law~mio>,~,
Fudew=imACIR1RFULSECORS

SNF ID S. 757
Fuel tkft & Desor 251 -ELEUENr
Hewvy etal Hasg B0L-120.63kg; EOL.120.631kg
ROS Slosage S1W. INEEL

1Fud decay slart dass: 2036
Estimates as oft 2030

Template Patftider (LJht Waher SST, Solto 100%. U)
'TeenPlale BuflupUWd): 6.011

Temnpitst 30L Heavy Meted bnag (UT): 0.00012882

Estlmated
Canister usaoe

18'xtW I
2.26 1

Tampke OscayTbVW. s y>n
IL Etimantes n x ab b Y. yb Gamma Sources

Photo Totl
CIUIWd From Nominal Boding Fuel biW Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Rad~un~cndn- Template Fuel DBunup (MWd) Burnup (UWd) (CI) Inventodles(C) Inventorles(CI) Group (boundhg)
AC-227 1.9667E-09 2,282.86 4,565.72 O.OOE+00 4.49E-06 .98-0E Avg. NOV
An-241 4.946SE-05 2,282.86 4,566.72 0OOE+00 1.13E-t 2.26Et01 o015O 8.978E+14
Amn-242m 9.7537E-09 2L282.86 4,65.72 O.0E+00 223E-05 4.45E-0 025 10916E+14
An-243 9.88E210 2,282.88 4,5s5.72 O.OE+00 2.26E-06 4.51E66 O.O5 1.700E+14
C-14 2.3095E-04 2,282.86 4,55.72 O.XE+OO 5s27E-01 1.0SE+00 0O75 1.718E14
0.36 12261E46 2282.36 4,565.72 O.OOE+00 2.80-03 5.80E43 0.0850 1.OSE14
Can-243 5.1581E.10 2,282.86 4,566.72 O.OOE+00 1.18E-06 2.36E-06 0.1250 .686.E13
Cm-244 7.3012E40 2,282.86 4,565.72 0.OOE+00 1.67E-06 3.33E46 02250 9.015E+13
CO-60 3.6556+00 2,282.86 4,56.72 0.006+00 8.35E+03 1.67E+04 0.3750 4.376,13
Cs-134 72063E402 228.86 4,565.72 O.OOE+O0 1.65E+02 326+02 0.5750 5s306t.14
Cs-135 10316E-05 2,28.86 4,565.72 0.00E+00 6.92E-02 t.38-0 08500 25696,13
Cs-137 2.9002E+00 2282.86 4,586.72 O.OOE+00 6.S2E+03 132E+04 12500 1240E+15
Eu-154 7.5025E43 2282.8 4s55.72 O.OOE+00 1.71E+01 3.43E+01 1.7500 4.378E611
Eu-Is 4.6123E-02 2,282.88 4,565.72 0.0OE+OO 1.OSE+02 2.11E+02 22500 12S3E+12
Fe-S5 a6439E+00 2,282.86 4,8.72 0.006E+00 32E+03 1.66E+04 2.7500 7.109E+60
H43 1.3524E42 2,282.88 4.535n2 O.OOE+00 3.09E+01 6.17E+O1 35000 7.475E.0
1-129 7.3196E.07 2,282.86 4,5.72 0.00E+00 1.67E43 1.34E423 5.X000 1 1E+02
Kr-85 2.86s6E-01 2,282.86 4,565.72 O.OOE+00 6.55E+02 1.31E+03 7.0500 2.123E+01

237 1.147sE4s 2.282.86 4,565.72 0.00E+00 2.62E-03 524E-03 11.0000 2 406E+00
Pa-231 1.09906E- 2282.86 4,565.72 0.00E+00 2.51E-5 5.02E-06
Pb 210 .07526-15 2282.86 4,566.72 0.00E+00 1.54E-11 3.69E-11
FnWt47 3.2097E+00 2282.86 4:565.72 O.OE+00 7.33E+03 1.47E+04
Pu-238 37404E-04 2,2s8s6 4,56.72 0.006E+00 a54Et01 1.71E+00
PU-239 6.6839E604 2282.86 4.565.72 O.OOE+00 1t53E+00 3.06E+00
Pu-240 8.7121 E-s 2,22.86 4.565.72 OOE+00 1.99E41 3.98E-01
Pu-241 30283E643 2,282. 4,586.72 0.OOE+00 6.91+E00 1.38+01
Pu242 1.9717Es09 2,282.86 4,58.72 O.OOE+00 4s50E4s 9.00604

az-226 7-3527E-4 2,282.86 4,56572 0.00E+00 1.68E-10 336E-10
Ra-228 6.0966E-12 2,282.86 4,5872 0.00E+00 1.396E-0 2.78E42
Ru-1s 176.37E741 2,282.86 4,565.72 Q.OOE+00 177E+02 755-E+02
SU-23 1.3426E-0 2,282.as 4,566.72 QO.OE+00 3.02E62 1.3642
S-120 1.1454E750 2282.86 4,586.72 O.O0E+00 .62E-042 s. 42OEeO
s.-o z2.774E+6 0 22z286 4:s65.0 Q.50E+OO 6.36E+03 127E+04
TC-99 4.6666E404 224za 4,56s.72 MOODE+OO 1.07E+OO Z.13E+OO

Th-29 36 .936E-12 2,28SS 4,665.72 O.OE+00 3.70E-02 1.39E-04
Th-230 32662E-1 t 22Bza 4,565.72 O OOE+OO 7.46E-M t.4sE407
Th-232 a3Q4sE-t2 2,28zs6 4s65.72 QOQOE+CO 1.90E-0 3.7sE-s

TU-208 2.6722E-0 2,282.86 40.0072 O.00E+O 3.2tE-02 1t20624
U-232 7772+E-00 2,262.86 458672 0.00E+00 6.77E344 3.1E.04 Th Powe
UO233 2a834Edue 2281.80 46.6072 O.OOE+OO SsE4s 1.36E406 + N04e- Bouncxng
LL234 3-s27E407 2,282.88 45BS72 Q030E+OO aosE44 1.S1E.3 ou"It HeI Outp

LL2X5 -2.7761E-06 2,282.88 MOD s.s1E42 4BE42_ s.s1E402 (watts ) (Waft)

U-=8 1.619CE-06 Z282sz8 4,56&.72 O.OOE+OO 3.70E402 7-3sE42 2A2E+02 41sME+S2
LL238 -2JLs47E-09 22szs4 QOO 3.20E402 3-20E42 3.23E42 Total Tobil
Y-so 2.7870E+00 2824z8 4.s6s.n Q03E+00 36E+03 1.27E+04

Othecs Radbr K12QjOaml mE+04 Z40E+04

TemsaTte'Selectm s9urn j, Su r y. aig stae o 5 .HIGi 0
Temiplate Selecion Sunmmay

Fra SD Usf al h or P hameter D i erevl S d:T
Rtatr loweer UGH ATWAER LIGMS WATER 1Temlaw we und er to kiof fa:e

FUel CIF 5T SST W n a t
IXX HN Crtttda U U

s fnfi0Pnag .3 26.103004 .68100

Bumup Surm (UWdf f a or burnurp used in estimatc:
FrotYD Esimae

sLWup Uuffie b Givn DU"Esrte4 EOL HUIGben EOL Hb
tNomraki 0.4 Of | O 98

'Rs V-owm coe movsL skeg *00g or odwr dab mimr tia irafmwodalknefteclun.

'FMlNWR s kid 800dihedwlh It w bohwol must be dtks by ooL bem. mas bi m_ spwt Nfy*vakwe pjWd~

I

d
I
ii

'I
J
J
j

j

I
:]
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Fuel Radlonuclide Inventory Worksheet :

#.pl n Tenpa ,nrrud
VWd Iarrm. ANP

SNW 1 #.451
Fuel Unkts & Deve: 9.- CONCENTRIC IUBES

HeavyMetal Kmas: BOL.1.110kg: EOL.I.1026
ROD Storage SUe. hEEL

'Fuel decay sta dte: 1957
Estiaates as at: 2030

Tenptlae: Pathider (MW Waler. SST. 60b 100%. U)

'Tornpate 6kx-p(UWd): 6.01

Tenplate BOL Hevy Metal Mas (T): 0.00012882
Template Decay Thim: 665 VW

Esthinated
Canilster ussage

13x10a

lL Eimates 7 X. ^- b ys Yb Gamma Sources
Photon Total

CUIWd From toominal Sounding Fuel hIntal Actvivty Nominal Fuel Boundling Fuel Enery Pholonalaec

Ractionucifde Template Fuel Bunwp(MWd)o Bumup(MWd)' (Ci) hmentores(Ci) hIventols(CI) Group f0ounding)

Ac-227 4.5940E48 15.3D 30.61 0.00E+00 7.03E-07 1A1E406 Avg. He

Am-241 1.1471E-04 15.30 30.61 O.OOE+00 1.76E43 3.51E-03 0.0150 1.117E512

Am-242m 7.4210E-09 15.30 30.61 O.OOE+0 I.14-07 2.27E-07 00250 2.321E11

An-243 9.823SE-10 15.30 30.61 0.OOE+00 1.50E-08 3.01E-08 o0375 2.017E+11

C-14 2.2928E404 15.30 30.61 O.OE+00 3.51E-03 7.02E-03 O.75 2.164E411

Cl-3S 1t2260E40S 15.30 30.61 O.OOE+00 18ME-05 3.75E-05 0.0 1307E+11

- Ciim-243 12000E-10 15.30 30.61 0.OOE+O0 1.84E9 3.67E-09 0.1250 8.476E+10

Cm-244 7.3577E-10 15.30 30.61 0.OOE.00 1.13E08 225E8 02250 1.127E+11

co-so I .3732E403 15.30 30.61 .OOE+00 2.10E402 4.20E-02 03750 4.915E+10

Cs-134 12709E-10 15.3D 30.61 0.ODE+00 1.94E-09 3.89E-09 0.5750 8267E411

i Cs-135 3.0316E45 15.30 30.61 O.O0E+00 4.64E-04 928E-04 0.1500 3D29E40

Cs-137 7.2579E.01 15.30 30.61 0.OOE+0O 1.11E401 222E+01 12500 5.11E409

_ Eu-154 5.9750E45 15.30 30.61 ).00E+00 9.14E-04 1.3E-03 1.7500 2.0655S

Eu-155 1.0577E45 15.30 30.61 O.OE+00 1.62E-04 3.24E-04 22500 3.06E4"

Fe-55 4.1631E407 15.30 30.61 0.0+00 6.37E-06 127546 2.7500 1.749E404

4A6722E-04 15.30 30.61 O.OOEOO 7.15E-03 1.3E-4 3.000 1966.+00

*f 1-129 7.3195E.07 15.3 30.61 0.0OE+00 1.12E465 224E45 S000 6.142E01

Kr-W &W18E43 1 5dO 30.61 MCOE+C O 9.09E-02 1.B2E41 7AM D 9.017E42

* Np237 1.1499E46 15.30 30.61 0.OOE+00 1.76E45 3.52E45 11200 1DU14E02

P*231 7.0899E4-08 15.30 30.61 .OOE+00 1.08E-06 2.17ES-0

Pb.210 22363E-12 15.30 30.61 O.OOE+00 3.42E-11 6.84E-11

IZIL' PU-147 4.2296E4C7 15.30 30.61 0.0E0+00 6.47E46 1.29E45

Pu-238 2.3295E04 15.30 30.61 O.OOE+00 3.56E-03 7.13E-03

Pu239 6.6722E-04 15.30 30.61 0.00E+00 1.02E-02 2.044-02

Pu-240 &6556E-05 15.30 30.61 O.OE+00 1.32E-03 2.65E-03

Pu-241 1.688-04 1.30 30.61 0.ODE5+00 258E43 5.17E-03

Pu-242 1.9717E09 1530 30.61 0.00E+00 3.02E-08 6.03E4S

Ra-226 4.5740E-12 15.3D 30.61 0.00E+00 7.005-1 I 1.40E-10

Ra-228 _.3511E-12 15.30 30.61 0.00E+00 128E-10 2.56E-10

RuB106 2.0516E-19 15.30 30.61 Q.OOE+OO 3.14E-18 6.28E-18

Se-79 '1322045 15.30 30.81 QOODE+OO 2.02E 04 4.05E044

Sn-126 1.1489E45 15.30 30.61 0.00E+00 1.76E-04 3.52E-04

Sr-90 6.6872E41 15.30 30.61 O.OOE+o0 1.02E+01 2.05E+01
TC-99 4.6639E04 16.30 30.61 O.005+O 7.14E-03 1.43E02

Th-229 2-3727E-11 15.30 30.61 QODE1+OO 3.63E-10 726E410

Th-230 2.7354E-10 153C 30.61 Q.OCE+00 4.19E-09 8.37E409

Th-M2 8d594E-12 16530 30.61 O.ODE+OO 1.28E-10 2.5SE-10

TW205 1.6228E-08 15.30 30.61 QOOE+00 2.48E-07 4.97E-07

U-232 4.3960E48 15.30 30.61 Q.00E+00 6.73E07 1.35E46 Thernal Power

-2W33 3.3344E409 15.30 30.61 0.00E+00 6.10E468 1.25E457 Noupnaleet Bounding

U-234 4.0749E647 15.30 30.61 0.005+00 6.24E-06 1.25E546 output Heat Output

U-235 -P-7761E46 15.30 0.00 2.25E-03 2.21E-03 225E-03 (Watns) (Watts)

U-236 1.6190E45 15.30 30.61 0O.E0+00 2.48E-04 4.96E404 12mE- 2AsE441

U-238 -2.8547E409 15.30 0.00 255545 2.55E0546 2.55E45 Total Total

- Y-90 6.6889E-01 1530 30.61 o.00E+00 1.02E+01 2.O5E+01

Otwer Radonudides 1.39E+01 2.78E+01

late Seledon Summary ial Swannery_ _ _ _ _

fthem SFD Ibad Bassk b1raPm reter Differences:

~~~~~Ratr lodr tor u - 1 LISHT WAER nisTiapl Ws OW Ix ft _:AVma
S F~~~~~Pd Cladding MIC= R _ S Thsr Iml mach an _enms dmt (SST 1 _walv

z~~~~~S R OL b mb t s 9320218125 60 to 10D

S umvp Summary IWd eask for bumup usd In *stimate:
Fmn>UDm Eat rnated

Soning SO. 30.61 bxw _a Io be W1 a. I o

a. ErhwW murnp
Buup MRIP~ller C F EatuaCted 301111MIGIven S0L NU

i ~~~~~~~oiftakb 029 .D
muwdhng 0.5

_ 'Rear rhddowfn. re rmoval. "oage. slopkig or Other dme conflmtlng tha Insdaflon cased for lu.

'Total bm foer hd kassocatedai Of workhant be Ovdted by SOL heavy memaskl gm spedlic bumv vakes (MW<dU).
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I
Fuel Radionucilde Inventory Worksheet

Fuel Nan. APPR (AGE2-)
SNF ID41. 6

Fudl Units 10.10'. I1- CANISTER OF SCR~AP
Huavyileo Mae: 001-0.24ftg EOL

1 . 40 1

ROM Storap Sea: INEEL

'Fue decay sW d0W. 199
Estmate as *at. 2030

Temptdw: Patifdwr (Uht Walar. SST. 60 lo 100%. U)
sTe lM Blurmdp( l: 6.01

Tempal_ KIL HeavM u la itu (UT): 000D128

EstIWated
Canister usage:

1"x1 I
0.08

IL Estlmnaw I s x.b b ye b Gamma Sources
Photon Total

CilUWd From Noinal Bounding Fuel Initial Actvt Nominal Fuel Bounding Fuel Energy Photonalse_
Radionuclide Template Fuel Bunup (UWd) Bumup (MWdf (CI) Inventortes(CI), hwentorlesC) Group (bounding)
Ac-227 4.5940E-08 2&72 57.43 O.OOE+00 1.32E-06 2.64E-06 Avg, NoV
Amn241 1.1471E404 28.72 67.43 0.0E+00 329E-03 6.59E-03 00150 2.09SE,12
Am-242mn 7.4210E2- 2.72 57.43 O.OE+00 2.13E-07 4.26E-07 0o250 4.356.1
Am-243 9.8236E-10 28.72 57.43 0.OOE+.0 2.82E-OS s.64E.06 0.0375 _3.785E11
C-14 2.2s2E-04 2a72 57.43 O.ODE+00 ffSEE-03 1.32E-02 0.067S 4.062+211
CF3ff 1.2260E-06 272 57.43 0.00E+00 352E2-0 7.04E2-5 o0sso 2A53E2+,1
CmF243 1.2000E-10 2872 57.43 O.OOE+00 145E00 f.8sE-09 0.1250 1.591E+11
Cm-244 7.3577E-10 2872 57.43 0.OOE+00 2.t1E-0S 4.23E-OS 02250 2.1146+11
Co-Df 1.3732E-03 2a72 67.43 0.00E+00 l94E-02 7.89E-02 o0.75 922S210
CS-134 1.2709E-10 2a72 57.43 0.00E+00 3.65E-09 7.30E-09 0.5750 1.S51E*12
Cs-135 3.0316E-05 28.72 57.43 0.00E+00 8.71E44 1.74E-03 0.8900 1572O,10
Cu-137 7.2575-05 28.72 57.43 0.00E+00 2 .07E20 4.17E-01 12700 3o7OE+10
Eu154 57.257E-01 28.72 57.43 0.00E+00 1.72E40 343E.7 3 1.7500 J75E4W.1
Eu- 155 1.0577E-05 28.72 57.43 0.00E+00 104E-04 .08E-04 2.2500 73302E+04

1

.1

I
2.3s-E6 s 7500 3.2832E04

33432.00

Kr-45 5.941sE-03 28.72 57.43 0.0oE+00 1
NpM 237i 4ssE4S 2a72 57.43 O OoE+0 Fc 3-IE05 ~ ff 60E- 1
Pa 23 7.Cs8sEW 2a72 57.43 O.OOE+OO Z.04E48 4.07E-Off
Pb-2t0 22831E-12 2872 a7.43 0.00E+00 2.42E-10 12E-10
PM-147 422sfE407 2a72 a7.43 oO.OE+00 t.2tE-s 2.43E-s
PU-238 232ssE404 2an2 57.43 O OOE+OO &69E403 1.34iE402

PU-739 ff7n2E404 2a72 - 5a.43 O.OOE+OO t.s2E4C2 3.s3E402
Pu-240 8.f6f56E-05 2an,7 a.43 O.OOE+OO Z.49E43 4.s7E403
Pu-24t 1.688Ess04 2a72 a7.43 O.OoE+00 4.8siE43 .70E-03
Pu-242 1.9717E-0s 2a72 57.43 o.00E+00 S.ff6E4S 1.13E-W
Rn-22ff 4.574E-12 28.72 5a.43 O.ooE+00 1.3tE-tO 2.ff3E-tO
Fa4YS8 s3511E-12 28.72 a7.43 O.OOE+CO 2.40E-10 4.s0E-1
Ru-108f 2.0s16E-19 28.72 a.43 o.ooEs40 5.asE-18 1.1SE147
SO-79 t.3220E-0s 28.72 a7.43 O.OoE+oO & 80E404 7ssE044
Sn-120 t.t4ssE-s 28.72 5a.43 o.ooE+oO 3.30E404 6.60E044
sr-so 16.68E-01 28.72 67.43 o.ooE+CO t.92E+Ot 1.84E+Ot
TC-99 4.E639E404 2a72 57.43 O OOE+00 1-34E402 2.6sE402
Th22s 2-3727E-tt 2an2 57.43 O.OOE+00 6.8tE-tO 136E-W
ThZ230 2.73s4E-to 2an2 57.43 ffiOOE+0D 7.86E49 157E48
Th-232 s3.354E-12 2an2 57.43 0.0OE+0O 2.40E-10 4.acE-10
TF200 t.622sE-0s 2an2 5a.43 O ooE+CO 4.66E4a7 s32E-07
TF23 N 4oDE-l 2a2n 57aA3 o.OOE+OO t26E-08 2 s2E-s =
w33 33344EBs 2 572 57.43 o a oE+oe 9sE tsb1.s2E 07 Nobm
u-234 4.0749E-7 2an7 57.43 O.ooE+oO 1.17E-s 2.34E-0s O
U,-235 2.-7761E-08 2an2 0.00 4.ssE404 4.1sE44 4.954 1
u-238 t.6tsoE-0s 2a72 a7.43 o.ooE+oO 4.6sE404 9s30E-4 _.
u-238 -ZS547E-09 2an2 Q00 5.8tE430 5.73E46 6 81E-06
Y-S0 &6889E-W 2a72 a7.43 O.OOEs40 1.92E+01 3.84E+0t
Other _adlortuckes 2.8tE+Ot M E+01

ILLTemplate Sdecdn Someway. Bw nO Emuiatnd 206. .m~ 20.
remplt Selection Summary

* ~~~~~Frau SFD Used Bask for Parametw Difernce:
Reatr LW o AER LH w WATER

FuelCldw SST SST
BM HU C U U

sOM Enrcfam szss7 e010100

Elurup Summary (uwdBas bfo burnup used In esimate.
Fromn SFD ~ E-Id

Nd~~~~~l 2z~~~~7. WmhV msd lo be No doWm

|Estaw &num
Bum Ihilftipb Ghren Bunws Esdut EOL HIJMve EOI. Hll

Nominal 25 1.0
,_ ndh$ 5 ..W

I
I
JTbeima' Poweir

Ana iHea ,Bounin
KuqSu- Heal Oulput

234f-01 4.6

Tota'i Total J
LI
U
j1

I'Reacwdbr dn,lcorue rmaodalse ws ioS mru ob dald by D heinavy meat msor gL b

'boev tp hr S hx aF wk Hr w_ mustbe dt by BCL hym..etr umsaogb 9c bumUvakun INWUT)

j
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Fuel Radionuclide Inventory Worksheet

Fuel Warnec ARK(ANSAS

Fuel tns, & Doucr. s-SCRAP
Heavy IletaliMss 81L-12MT. EOL.11AWk
R00 Stompg SAWr REEL

'Fuel decay dat: 1986
gEsiates - of. 2030

Template: PWR (144 Water. Zlrc. 0 to .U)
ITenplate sup(llWd): 61.92

Template SOLeHwy Metal Uass (l): 0.00176911
Tepate lDCAy Thw. S5 yaw

Estinated
Canister usage:

18'x1O
1 0.17

t;. Ealinsttrs 1- '-. Xb b Y. y Gamna Sources
Photon Total

CVIWd From Nominal Bounding Fuel Iitilal Ac0bvlty Nominal Fuel Bounding Fuel Energy Photorm'aec
Radlonuclide Temlate Fuel Buu_ (W uuP (MWd)l (CI) hIvento es(CI) Group ounig)
Ac-227 .&775BE-10 67042 1,340.84 O.OOE+O0 5.88E-07 i.18E-06 Av. .V
Arn-241 1A352E-01 670.42 1,340.84 0.00E+00 9.62E+01 1.92E+02 0.0150 7214E.13
Am-242m 2.68E-04 670.42 1,384 QU O3E+00 1.92E401 3.85E401 0250 1455E+13
Ar-243 6.2565E-04 670.42 1,340.84 0.001400 4.19E-01 3-E3-01 0.0375 1.38SE413
C014 4.7901E05 870.42 1,340.84 .OOE+00 3.21E02 6.42E-02 0.673 1.0313
0136 8e0297E4-7 670.42 1s40.84 O.ODE+OO 5.38E04 1.08E4003 o.M eo S73.+12
Cn-243 250E-W 670.2 1,340.84 0003.+0 1.8-01 3.36E-01 0.1250 5.602312
Cm-244 4.901SE-02 67042 1,340.84 O.OOE+00 3Z29E+01 657E+01 02250 6.+12
Co-60 2.5581E-03 670.42 1,340M4 QOOE+OO 1.72E+00 3.43E+00 0.3750 2.977+12
Cs-134 4.0536E-05 670.42 1,340.84 O.OOE+00 2.72E-02 5.44E402 0.5750 6.1236.13
Cs-135 1.4433E-5 670.42 1,340.84 QOOE+OO 9.68E43 1.94E-02 o.SOD 9.578E311
Cs-137 1.3879M+0 670.42 1,340.84 O.OE+OO 9.37E+02 1.87Es3. 1250D 9.4063.11
Eu-154 10203E-02 670.42 1,340.84 .OOE+00 1.35E+01 2.71E+01 1.750D 2J17E+10
Eu-155 1.76844-03 670.42 1,340.84 0.OOEs0+ 1.19E+00 2.37E00 2.2500 4.636E+06
Fe-55 4.3136E-05 670.42 1,340.8 O.E+00 2.89E-2 5.78E-2 2.7500 9.2941406
ti-3 2.07693.02 870.42 1,340.84 0.0034+00 1.39.E.0 2.78E+01 S35000 9.5703.05
1-129 9.8288E-07 670.42 1,340.84 .OOE-+00 6.693-04 1d2E-03 60003 4.012E405
Kr-85 2.8214E-02 670.42 1,340.84 O.OE+00 1.89E+01 4.716E304
N237 1.1218E-05
Pa-231 1d036E-09
Pb-210

670.42
67.42
670.42
670.42
670.42
670.42

1,340.84

e 1.14E-07

_ . _w--

2.45E-01 - 4.90E-01
1.340.84 - O.00+00 5.O0E401 1.003402
1.340.84 0.OOE+00 7.79E+00 1.56E401

Pu-240 1.5132E-02 670.42 1,340.84 Q.OOE+0 1.01E+01 2.03E+0O
Pu-241 9.0036E-1 670.42 1,340.84 O.OOE+00
Pu-242
Ra-226
+Ra408
Ru-1OS
Se-79
Sn-126
Sr-go

6.4260E-05 670.42
2.2804E-10 670.42
52713E-12 670.42
6.1160E-10 670.42
1.2377E-05 670.42
2.5210E-05 67=42

7.07E- 9-
O.OOE+0 4.104-07 8.20E-07

1.340.84 0.003E00 6.30E-03 I.SSE-02
1,340.84 O.OOE300 1.69E-02 3.38E-02

9.1667E-01 670.42 1340.84 .OOEs40 6.ISE+02 123E+03
Tc-99 3.9357E.04 670.42 ,340.84 .OOE+OO 2.64E-01 628E-1
Th.229 12057E-10 670.42 1,340.S4
Th-230 2.1043E-08
Th-232 S2
T1208 1.74 I 1.17E-04 234E-04

D & 7316E-04 6.37E-04
I 1.S0E-05 3.37E-05

Thermal Power
Nominal Nst Boundling

qutoD~ tl OulpulLW.640 - .003E40 3.3SE-02 6.70E-M
-1.4489E-06
7.524E-06
-2.6129E-07
9.169.9E-1

670.42 0.00 7.90E-04 0.00t4E 7.90E44 . (Watts) (wanls)
670.42 1,340.84 O.OOE+0 0 6.0E3-03 _.02- 02 M1E1401 88.01
67Q42 0.00 4.11E-03 3.94E-03 4.11E03 Total Total
670.42 1,340.84 0.00Q+0 6.15E+02 1.233403

Fromn 80 Used
Reactor Moderstar UK~fT WAlER LUOUWA1I5R

Fueal cladding: ZIRO ZIRC
304. MA CenatLluenta 1 u U

*OL thdchmard % 2J9 OIeS

9.00E+02 I.S80+03 ji 5as's fr a Difference,:-

_Btads for Pan~te Dife bnm

lBurnup Summasy (UWdf fo tar btrnup used hI es:inate

I F~~~~rornmS :~ sm~e
Ntwniall 55z20 caua sOA2 VW tn ths mew mm _ desbooe

1101fiwg 1 S40.t bmw- "m ID be b Zi lod txu.

Checks

Eslrnated -
aw 3. MGiven Iurup Eatinated EOL HWVGken EOL trl

loinkheal 152 -1.a t 1.
BoundbWY1 314

'ReaFdr daxbwn coneonoval. sorae, spphV or dher dale twM cn d br W.

*Totl bW teru l ns K afocaed WM Us t 1MUt br dfeld by OX heay m o I got s buv (LbM.
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I
Fuel Radionuclide Inventory Workcsheet-I

Libl ar enpae undi*
Fud Karm AtM (PLATES)

SW #s
Fad IUnit A Deawn 15 -FLAT PLATES IN CAN
Heavy Metal U&Me BOL.0.19Ufg EOL.D 1S9k
ROD Smange SM~ SRS

'FUP decay st dat. 1987
Estiate, of. 2030

Twoptat ATR (UgN Walar. Akl_. 60 So 100%. UL5 rnpat. Bumup(UWd): 3672
Templaat BO Heavy Metal Ma (M): 0.00116689

Teangate Dey Tin. 35 weo

Estimated I
Canister USM:

s1x1I
1.00

II.Estimateas - -:. . l s X. x b y., y GammaSou

CUI/Wd Frnt m Nominal BoundbV Fud IniMil ACvitY Nominal Fuel Bou"ding Fud
Photol Total
Energy Photons/sec
Group (boundng)Radionucttd Template Fuel Burnup (MWdf Bumup (uWdV

AC-27 2.0068E-00 0.02 0.05
Arn-241 2.525tE-03 0.02 0.05
Am-242m 3.9524E-7 0.02 0.06

(01) inventoriespCl Inventoret~a(0, I
-

.-1I AM MOY J,
Am-TIP . 1.4880umE4 11. MM0 .OOE+00 3.39E48

0.0150 3.36409
0O2ms0 6.98.6O

00375 6.54E0

0.057 6.5162E+0
0.0850 3.937E406

C-e 5.7053ED09 0.02 0.05 O.OE+00 1.30E-10 2.60E-10
0.02 0.05 O.OE+00 2.99E-34 5.9SE-34 I0.05 O.OE+00 2e60209 52DE0-09 0.150 .616E+08

3.76EE07 7.52E07 02250 3.46sE*0
Co 60 1.69E-01 3.37E48 0.3750 t.475#08
Cs-134 9.32E47 0.57s0 2.437E+09
Cs-135 3.4477E-06 7
rC.1it37 *. lqSlfl

0.5500 272E+07
1.2500 1 I40E.07 IEu-154 7.3230E 03 0.02 0.05 O.ODE+00

Eu- t5 5.9259E-04 0.02 0.06 O.O0E+00 1.35E-05
2.2791E-OB 0.05 O.ODE+00 h19E48 1.04E-07

0.05 OO.E0+00 4.49E-05 8.97E-0S 3.5000 7.945E-02
1.71E48 &43E-08 5.0000 3.301E 02

Kr-85 7.am 3.675M-03
9.5752E48 11.0000 4.142E204

Pa-231 39379E4-9 0.02 0.0 0.OOE+OO
Pb.210 3.3t15E-10 0.02 0.06 O.ODE+00 7.54E-12
Pn 9.2402E-04 0.02 0.05 O.E00+00 2.10t45 4.21E45

1.6217E202 0.05 O.OE+00 3.69E44 7.39E204
0.0Q O.OOE0+ 9.75#4S 1.95E45

E45
Pu-241 1.6242E-02 0.02
P..2OA q 33E 0.02 0.05
R. 226 9.01142.10 0.02 0.0Q Q.OOE+0D 2.Q5E-1 I

V
Ii
J
J
j

3.1019E-14 0.02
0.02
0.02
0.02
0.02

0.05 O.0E0+00 7.06E-16 lAiE-15
0.05 0.OOE+00 4E32-12 9.67E-12

2.94E47 5.WEW7
Sn-126
sr-90 I Q05 Q.OOE+00

0.0Q O.SQE+00Tc-99
Th-9

42239E44
12407E-ll 0.02 0.06 O.OOE+00 2.83E-13 5.65E-13 I
a3497E48 0.02 Q05 O.OOE+00 1.9-OS9 3.80E-09 I
3.8371E-14 0.02 0.06 0.OOEO+ 8.742E-1 1.75E-15 I
4.0414E48 0.02 0.06 0.OOE+00 920E-10 1.84E-9 .

-a -1.0948E47 QQ2L WAD QWEur+OO 5 Z49Et4 4.9-9E 4 Iheald Power
0.05 O.OE0 + 0 &26E-11 1.65E-10

I_ &3.93E-04 &93E48

NoOmin Heo Boundn
OuW Head OVupd
(Watts) (Watts)U3-238

U41-36
U3-238
y-90
Odw Radionies

O.11 __ 0.05 0.002+00 3.5324 7.06E407 I .E-0 7.73214
48 5.39E4-0 ToWl Total
'02 &14E4 2
.02 623E-02 I

Selectom Sumr
Pro. SFD Used

ReaCtor Modwator rLffWATE UQn4TWATGR
Fod Cbdcfn LLAIX ALUM

801.13 cnaftiaef tajU U

Basis for Parnetwe Difference: U
I SMakpet% 91.89999= 60to,100 j1

[eurup Summary (UWd nai for burnup used In estimate:
j~~~lcmSFSDj ~EestMatd

I. Ncu~k~elf ZIZZ O.1_______ kbm"Wo ft*edfkSFI (mwerledle Wft.
L oundirgf1 006Joophmdeg k beeiatenar elrtP.

l~hcko.

U

NO Estimraed BwrWupI
Ofr - Estimated 01EO H&iGve. 5OX. H

I 1A00

Rea:W ftgftvft coe remova. rage. dlpg or othar dafe coxirrrg Mm Iradiafon caesed 1w nit

"JoW but fr la assoded wft SM wke be d&Add by 0 heavy med rmS I get Gpqec bWffwp vake WMWdrT

DOfVSNFflMP-W8
Revlsisn 0

March 2003
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I JiLli

Fuel Radionucilde Iventory Worksheet -- -
LJud an4T7eaylate Infor -

Fud Hama: ARMF/CFRMW MARK I U.
SNF U0 &. 10

Fad tfnms A Doucr 2-15S FLAT RATESS
Hev M"l Mass: S8L023 EOL-023&g
P00 Strage 5fts SAS

'Ful decay Sat dam 1991
Eslnateas d 2030

Tonplas: ATR (gWaler. Al. e601 t 100%, U)5
raT.8bft wpnu w*lx 3672

Templa OL Heav Metal Mas (MT), 0.00116689
TempatO Deary ThIs: 36

Estiknatr|ed ,
Canisterusag I

1 0.08

ILIL Eadntabs ,.^- X ixb y, yb Gamm Sources

Photon Total
CWNWd From Nominal Boundiq Fua hMMa Activty Nominal Fuel Bo1atig Fuel Ewy Photonssc

Radonucflfb Template Fuel Bumup (UWd)' Burntup (ItWc (Cl) Inventorks(CI) ientodes(Cl) Group (bounding)
Ac-227 2.0068E-09 0.03 029 O.OOE+00 5.45E-11 5.76E-10 Avg MaV
Am-241 2.5251E-3 0.03 029 O.OOE+000 .8E-05 725644 0.0150 2116+10Am-242m 3.9624E-07 0.03 0.29 0.OOE+00 1.08E-08 1.14E-07 o02 4.393E+60An-243 1.4880E4S 0.03 0.29 O.OOE00 4.04E-08 4.27E-07 00375 3Jt1809C-14 5.7053E-09 0.03 0.29 O.OOE00 1.55E-10 1.64E409 OD075 4.110E+C9Cl-O3 1.3124E-32 0.03 0.29 O.OOE600 38-34 3.77E-33 0.0t0 2A47aE0eCm-243 1.1419E507 0.03 0.29 O.OE+00 3.0-089 328E-47 0.1250 1.1e53CR- 2 1 76522E4 003 0.29 O.OOE+00 4.48E-07 4.75E4S 0020 .147E940Co-60 7.405475 0.03 0.29 O.OE+00 2.06E-0 2.13E747 0.2750 1.9410 O

CB-134 2.045SE-05 O.OOE+00 5.55E-07 547E-06 OS~~~~~~~~~0750 I %37E+10Ca-135 3.4477E3-0 03 029 O.OOE+00 9.36E4- 9.9E-07 O. eCsP-137 1A365E+C0 0.03 029 0.00E+00 3.9DE-2 4.13E2-1 125U 9.0t07Eu-154 7.230E-043 0.03 029 00OE+00 1.51E-04 2.10E43 1.7500 6.1i1EEu-15 5.9259E74t 0.03 0.29 .OOE+00 4.4E-045 1.70E644 2200 424E+02
Fe-55 221E064S a.o3 0.29 O.OOE+600 61.#48 65E47 Z-7500 43+02
Pu-240 21.9698E-4 0.03 0.29 Q.OOE+600 .3S0-065 5.6E-04 35009 z99E-
l-t29 7.530042E7 0.03 029 O.OE+00 2.04E148 2.16E4-7 6.0X 1.153E0
Ku-45 4.1176E3 2 0.03 0.29 O.OE+O4 1.1286-03 1.142-7 7.0000 1268E42
Ra237 9.5752E-10 0.03 029 Q.OOE+OD 2.60E-47 2.75E4 92.-10 IASE03
Pa-231 3.9379E-49 0.03 0Q29 O.OE+00 1.WE-10 1.13E4-9
Pb-210 3.3116E-10 0.03 029 0.OOE+O0 5.7E-12 9.51E-11

-147 912402E404 0.03 029 .OOE+00 2.516E-0 2.85E-04
PS-O 1.6217E402 0.03 029 O.OOE+00 4.40E64 4.66E43
P-239 42823E944 0.03 0.29 O.OO6+O 1.16E-05 121204
Pu-240 2.4333E404 Q.03 0.29 Q.OOE+CO 660E4S 6 993E45
Pu-241 1.6242E-42 0.03 029 O.OE+00 437-1304 4.66E4-
Pu-242 3.6329E407 Q.03 029 O.OOE+OD 9.86E49 1.04E W7
Re-220 9.0114E-10 0.03 0.29 O.6E+00 2.45E-11 2.59E-10

h-228 3.1019E-14 0.03 029 0.00E+00 .42E-15 &1.E-14
Fb-106 -2.1225E-10 0.03 0.29 O.DDE+OO 5.26E-12 &IOE-11
So-79 12930E-05 0.309 O.OOE+OO 3.51E407 3.71E-0S
Snd128 1.1571E4S Q.03 029 O.OOE+OO 3.14E407 3.32E4-S
Sr40o 1.3472E+OO Q.03 0Q29 QO.OE+CO 3.6E402 3.87E41
To-99 4.2239E5-C4 0.03 029 O.OOE+OO 1.1#460 1.21E-0
Tn-229 1.24Q7E-11 Qo03 0.29 O.ODE+OO 3-37E-13 3.56E-12
Th-230 -8.3497E408 Qo03 029 QO.OE+OD 227E-C9 2.4CE48B
Th-M3 3.837E-14 Q.03 0Q29 QO.OE+OD I.0E-15 1.10E-14
Tl-208 4.0414E48 0.03 029 .OOE+00 1.10-E09 1.16E48
U232 1.0943E0 W Q03 0.29 Q.OOE+00 2.97E409 3.14E48 Theima Power
U233 3.6275E409 Q.03 029 O.ODE+OO 9.84E-11I 1.04E409 Nominal Heat Bozun
U-234 1.8562E404 Q.03 0Q29 Q.OOE+OO 5.04E4S6 5.33E45 Ouqult- Hual Ou"AU-235 -2.7235E-OS Q03 QOO 4.7#4-4 4.75E404 4.75E404 (watts) (Ws"n)
U-23S 1.5493E45 Q.03 029 O.ODE+OO 4-20E-07 4.4#480 4sm-me 4,6Ef
U-2381 -4285E49 Q.03 QOO0 5.38E486 5.38E48 5.3E4S5 Tota TotaY490 1.3475E+OOQ3 2 O.ODE+OD 3.66E-02 3&97E-1 _1

[UTerip te &Setit~r Bunup Su+.n-awycHS s
rrylat Selection Sumnwary

From SF0 Used Basis for Parameter Differences:
Relactor WADWsr. GHT WATERt UOf WATR

Fude Chsdif4g: AAM Al.UU
BOL HE Cfndituow U U

BBL E6nrichmnt V 922 S010100 t

unup Sumary (UWf Bas for burnup used In estimate:
From SFD sEatkd I

o0.03o.[1 _trn *s:ftMSFfwvm Mlu w iDt
Sountdbg0029 I hnvybut *e**n d q SFD /_ueld b MW4

Checks

Estimmed Bursttate CObm up ab Give Buru Esxntda EOLb HlV.1hen EOL NM
Nocdat o .o_0 oo

*TotM lard S u all assiated wilt Ihs wos wk nIIId be dwded by OM heMy meta mas 10 g speKc hmnup vakies MW O tdf.

I

I
I
V
V

I

j

I 1

U
£

DOE/SNFMEP-M
Revision 0
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Fuel Radionuclide hventory Worksheet
5Fuclanmd Tenupate Lnfrtnatiao,

Fuel NMe ARMF/CFRMF MARK N
SWF If. WI

Fuel tk~s & Descr 6 -IS FLAT PLATES
Neavy~kWMan:~ BOL.1.164kg EOL.1.164kg
ROD Sloange Saw: SRS

'FPd decay tm dew 1991
Entimaa a 2a3D

Temalata ATR /Ught Waer. Akma- 60 to 100%. U)
5Tplmta Oumup(MW4A: 3672

Tnuplate WOL Heavy Metal Mass (UT) 0cot116689
Tenrclate Decay ars: 26 year

Esthnated
Canister usage:

IS'x10'

LEalitatots m x, Xy b Y. yi Gamma Sources
Photon Total

ClMWd Frorn Nornioal Unding Fuel iti Activity Nominal Fuel Bounding Fuel Energy Photonataec
Radlonuclide Template Fuel Bhsiup (Wd)' Brwnup(MWde ( tI *wentodes(CI) hiwnteledaC) Group (bounding)
Ac-227 2.0068E-09 0.13 1A2 Q.OOE+00 269E-10 244E-09 Avg. IeV
AM-241 2.5251E-03 0.13 142 .OOE+00 3.38E-04 3.8-03 o0.1o 1144E+11
Am-242m 3,9624E-07 0.13 1.42 O.0OE+00 5.30E-08 5.81E.07 0.0250 1166E+10
Am-243 1A880E46 0.13 1.42 Q.OOE+00 1.99E-07 2.11E-06 0.0375 1.883E10
C-14 5.7053409 0.13 1.42 O.OE+00 7.64E-10 8.08E-09 0.0675 XM7E41O
C9S 1.3124E2 Q0.13 1.42 0.OOE+00 1.76E-33 1.88E-2 ooeso 1222E1o0
Cm-243 1.1419E407 0.13 1A2 Q.OOE+X0 I.S3E-07 1.02E407 5.Q000 BAB0E09
Cm-F244 1.8522E405 0.13 1A2 O.OOE+OO 2.21E486 Z34E45 02250 1DS9E10
co-Go 7.4047E-07 0.13 1.42 0.OOE+00 9.91E-08 1.3E4-02 7.00 4627E+6
Cs-134 2.0455E-05 0.13 1.42 O.tOE+OO) 2.74E4S6 2-.9E0E4 057w5 7CS1E+10
Cs-1135 3.4477E4S6 0.13 1.42 CLOOE+00 4.82E407 4.88E4S6 OASDD 92EOE+oa
Cs-137 9.735E200 0.13 1.42 0.OOE+00 1.92E21 2.03E+00 12500 447.008.
Eu-154 73.23E4-03 0.13 1.42 O.OE+00 9.7E-04 15.4E42 1.7sCO 20219+07
Eu-155 5.9259E404 Q.13 1.42 O.OOE+"00 7.93E-OS 8.3E44 22C 2.10aE403
Fe-65 20791E456 Q13 1A2 QOOE1+OO WSE407 3.23E4S 2Z7500 2.012E+03

FF3 7 ~~~~~1.96S9E-03 _Q13 _ A2 _ QOOE+OO 2.64E404 2 Z79E403 3.5000 tIS7+0
01Z9 7.5300E47 Q.13 IA2 Qo.E+Oo 1.01E407 1.07E46 6eco=M 5,05sE-01
Kr45 4.1175E402 Q.13 1.42 CLOOE+00 5.51E403 6J3E402 7ODOW 626ME02

PNp--337 393792E490 0°.133 1A2 COOE+00 .28E-08 1.3SE405 11COC 7JDD4E-03

Pb-210 3.3115E-10
PVD-147

0L13 -I 12 0.00E+00 3.26E-05 3A452-04 I
PU-241 1.6242E-02 0.13 1A2 0.00+00 2.17E43 2.30E-02
Pu-242 3.6329207 0.13 1.42 0.002400 4.662-08 5.1152-07
Ra-226 9.0114E-10 0.13 142 0.0OE+00 1.21E-10 1.28E-09
Ra-228 3.1019E-14 0.13 142 O.OOE+00 4.15E-15 4.39E-14
Ru-106 2.1225E-10 0.13 1.42 O.OOE+00 2S4E-11 3.01-10
Se-79 12930E46 0.13 1.42 O.OE+00 1.73E46 1324-06
Sn-126 1.1571E45 0.13 1A2 0.O0E+00 1.52E46 1.64E45
Sr-go 1.3472E+00 0.13 1A2 O.OOE+00 1.80E-01 1.91E+00
Tc-99 4.229E-04 0.13 142 Q.OE+00 5.65E-05 5.98E-04
Th-229 12407E-11 0.13 1.A2 CL0OE+00 1.612-12 1.76E4-I
Th.230 8.3497E208 0.13 142 CL002+00 1.122468 1.18E-07
Th-232 3.837tE-14 0.13 1.42 0.00E+00 5.14E-15 SA4E-14
TF208 4.041448 0.13 1.42 O.OE+00 5.41E-09 8.72E48
U-232 1.0948E47 0.13 1.42 O.OOE+00 1472E-08 1*SE47 il Power
U-233 3.6275E-09
U-234 1.85632E04
LO-=3 -2.723506246
U-236 1 I.54WE245

Nominl Heat Bounding
output . -fmDtupfi
jvsmta - Iwans)

22.0E43 2.36E42
TotWl Toot

Terplate Selechuon Summnary3 ~~~~~~~~ ~~Fromw Us0 ed[ Reactor Moderstor D- WAE WAlER
Fuel Claddog: ALUM

SaOL Hu Coisthuena..hU1UI' I ~~SOL Eavlchiment %:I 93.12714777 I S IOt10

~~Bumup Sums' tdFZo~alo

-

-- = - -- *132-01 1.94E+00 I

jit a fr - arameter. . D. it e.i cs

_B8#i5 for Parmee Diffrenes

-Bas1s for bumup used hI stimate:

Mm ~e~dybekmSFeDtom~ UIN.
hekomdecsJlrieSF0 omeftid mMW4.____

I
M ,U. t c.Ie ha kntels I Etinatd lE/GIVen EOL HU

11.00lO DDI 0.001
o.0oD 0.co

'Reacor mlluldmm core moval. Morage. csppng at olher dlee coiimftg SWInvraallon ceased for KM.

rbstW lxxsr for all Wo saciated wth is Wwvushe must be dded by BL hMavy meal ma get Veolc bamnW vaes (IN0W ).
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Fuel Radionuclide Inventory Worksheet

L~ndan4Tnwjse In'wnuioe
Fuel Nameg ARUPJFAUFR MARIK In

SNt D W 12
Fadl Units & 0eson. 4 -15 FLAT PLATES
ff s Meta Uses: DOL-Om"; EOL008Uf
ROD Skwrag SIlw SRtS

'Fuel decs sUt dRt. 19M1
Esthate as d 2030

Teunpls: ATR Ntl Wor. AMw. So 100S U)
'Template n Bup(MlWd 367.2

Template BODL Havy ea41l Mes man (o* 0.00166a1
Template Decay Tble 35 yes

Estimated
Canister usag@ J

ar8x saw
0.17

.IIL Estimato : IN m 5. it Y. Yb I Ganmaw Sources

Photo. Tot
CUMWd Frx Nominal Boundg Fuel Initial Acbt Nominal Fued Boung Fuel Enefgy Photonsftse

Template Fue Bunup (UWde Busnup (Uwd)e (C) lvensoiCi Itnveno I Group (bounding)Radionuacrde JAc-227 2.006Ec-09 0.0
AM-241
AAn-242M I
Amn-243 I
C -Id _ _ _ __ _ _ _

!.5251E-3 0.01

0.0XE+00 1.64E408 I 1.74E-07 1 0.0375 1.553.E09
o.0oE+00 6.30E-11 - 6.6171-10 0.0575 1.6720449

0.12 O.oDE+00 1.45E-34 1.S3E-33 I 0850 1.006E.00
0.01 0.12 0.00E+00 126E-09 1.33E-0B

Cn-244 1.6622E-05 0.01 0.12 E-07
Co4o 7.4047E-07 0.01 0.12

0.1250 6.6846.E6
0220 8.734E6.1

0.3750 3.7E3E.0
0.s7s0 622E6.0
O0sS50 7637.+07

I1

l
Cs-134
C0-135
Ce-137 1 1.2500 3.694F+07

A rvOd A FM4.E a VAC.AA 17sno 2n7.1
0.12 O.ODE+D0 6.54E4-1 6.92E-06 I 2.25 1.739E+60

0.01 0.12 O.OE40D0 2.52E-49 2.66E-07 z7500 1.6596402
0.01 0.12 0.001+00 2.17E-05 230E-04 J.5000 1.168EOt

I-129 7.530DE-07 0.01 0.12 0O.OE+0o 6.31E4-
4.1176E-02 0.01 0.12

No-237 9.5752E-06 0.01

8.80E-08
4.81E-03
1.12E-06
4.6CE-10
3S7E-1 I

Ii
Pa-231
Pb-210 - O.OoE+00

O.OOE+0 1.02E-06 1.08E-04
0.01 0.12 .0E06+00 1.79E-04

4.2S10E-04 0.01 0.12
Pu-240 2.4333E04

1.69E-03
5.0CE-06
2.64E-05
1.90E-03
4.24E46
1.06E-10

UL
I

Pu-241 1.6242E-02 0.006+- 0
O.OE406+ 4PU-242

L12 0.0_+400 9.95E-12
0.12 0.OOE+0 S42E-16 3.62E-15

0.01 0.12 .OOE0+ 2.34E-12 2.48E-1 1
Se-79 -12s93cE-05 0.01 0.12 0.0DE+400 1.43E-07 1.51E-06
Sn-126 1.1571E-05 0.01 C

13472E+O0 0.01 a
Tc-99 4

0.12 O.00E+00 1.376-13
0.12 O.CCE000 9.22E-10
0.12 a.0E+00 424E-16

1A45-12
9.766-09
4AsE-150.01

Summasy 0414-0 0.0ete ed OF busOO+ 4A0 E-10e4it72EM09jfUxnu (M .0?48asl for bxn us2 Oed in 1estlma1t8Ea
I.P.-M &627SE-M 0 .0k1 ecutrrin .0 ts1E dt W

U-234 A562E04 0.01 0.1 OEstEW ad0E-06 217E-0
LL-235 -2~~.723SE-06lflw Giv.0Bm stmt ed 6AM04.1H9Wva4 806.EHM

LL23n 1.493EZ05ow01 .E+ 17E0 .1E01
Ree238 ilalun 4e eea.2851.stpbgorowctscran E6609radaon cease 2olu.6E0 26E.1 29E

'Tol bswlrlaaeoad IW5Es 0. olase udb A0 db 04.hayml iseUgtsei bw12 vaDEee tMW.49 IT). 57-

Thermal Power

Nomi~nd H40 Bou~rig
0ut t HealOutpu

(Wats (Waft)
1.590E04 1.96E-03

Total Total J

iJ

_i

DOEISNF/REP-M7
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Ftuel RadlonUcide Inventory Worksheet

jVFue and Ten J.infaru sel
Fuet Nt.: ATR

SNF D Is
Fuel Unit a Oescr. 1576. 19 CURVED PLATES

Hea Metal Mass: BOLa1S18.704kg; EOL.1313.754kg
ROD Starage Str. SRS

'Fu decay trt dgae 19e5
Esdeate as of: 2030

Thate: ATR (Light Waer. Akan.. e0 to 100%6. U)

"Fnplate urmrp(MWd): 3672

Tuaplate 90L Heay Mtal Mass t T): 018689
T-M..e lv~ Th s

Estlnated
Canister usage

IS"xlo'
178 80

I-I Efs tesl r ' ^ mfn 9 ,, xb b Y. Y| Gara Sources
Photon Tota

Ci/MWd From Nominal Boundng Fuel Initial Actavity Nominal Fuel Bounding Fuel Energy Photonasle

Radinuclide Tempate Fuel Bumup (MWd) BDumup (MWd)f (Co) hntdr*C1) Innoees(CQ) Growp (bounding)

Ac-227 2.0068E-09 480,779.88 961,559.72 Q.u3E+00 9.65E44 1.93E43 Avg. HeV

Am-241 2.5251E-03 480,779.86 961,659.72 O.ODE+00 1.21E+03 2.43E+03 0.0150 7.082E.16

Arm242m 3.9624E47 480.779.B6 961,659.72 O.OOE+00 1.91E-01 3.81E-01 0.050 IAVIE+16

Am-243 t.4880E-06 480,779.86 961,559.72 O.OOE+0O 7.15E-01 1.43E+00 0.0376 1278E-16

C-14 5.70S3E-09 480,779.86 961,559.72 O.OOE+00 2.74E-03 5.49E-03 0.0575 1.3762.16

0-36 1.3124E-32 480,779.86 961,659.72 0.OOE+00 6.31E-27 1.26E-26 0.A50 6290E+15

Cm-243 1.1419E-07 480.779.86 961,569.72 Q.O0E+00 5.49E42 1.10E41 0.1250 5.476E2t5

Cm-244 1.6522E45 480,77986 961,559.72 0O.OE+O 7.94E+00 1.69E+01 02250 7.157E.15

Co60 7A047E47 480,779B6 961,559.72 O.OE+00 3.56E41 7.12E41 OJ750 3.114E+15

Cs-134 2.0455E45 480,779.86 961,5S9.72 0.03E+00 9.83E+00 1.97E+01 05750 5.146E+16

Cs-135 3.4477E.06 480,779.86 961,559.72 Q.ODE+00 1. 8+00 3.32E+00 OA.0 6285E+14

Cs-137 1.4365E+00 480,779.88 961,569.72 O.OOE+00 6.91E+05 1.38E+08 12500 3._04014

Eu-154 __ __7-4230E203 _ 4 1.71iE*13

1-129 7.53=E047 480.779.86 961,659.72 0.OOE+00 3.62E-1 7.24E41 323JE+0o

Kr-85 4.1176E-02 4
Np-237 9.5752E46 4
Pa-231 A.9379E29 4

16 I 2 0.00E+00 1.S8E+04 3.96E+04 70oo00 3.537E204

2 0.00E+00 4.60E+00 921E+00 *11e000 3."4E.03

80.779.86 961,559.72 0.00E+00 1.69E43 3.79E-03

961h5S9.72 -- 000200 2.06E+42 4.12E+4W
2A333E-04 480.779.86 961.559.72 0.03E+30 1.17E+02 2.34E+02

Pu-241 1.6242242
Pu-242 36329E07
Ra-226 9.0114E-10
Pta-228 3.1019E-14

480.779.86 I 2 0.00E+00 7.81E+03 1.56E+04
2 0O.OE+00 1.75E41 3.49E416 S

3 961,559.72 0.003E+O 4.33E44 S.67E44

480,779.86 961,559.72 QO.OE+C 1.49E4 2.98E-08

480779.86 961,59.72 .OOE+0D 1.02E44 2.04E-04Ru-106 2.1225E-10
-

srO 1.3472E+OO
tC-99 42239E44
Th-229 12407E-11
Th-230 &3497E48

6 1 2 O.OOE+Co o.48E+OS 1.30DE+4

6 i 0.OOE+00 2.03+3A2 4.02E+49
6 961,559.72 O.OOE+OO 6.97E46 1.19E45

480,779.86 961,559.72 8.03E-02
Th-232 3.837-1-14
71.20 4.04140245
11-23I 1.04807 A

O.OOE+OO
6 1

8 & 43. 4

3e9ECLOO.E+L0

180,779.88 961,559.72 PO. +000 5.62E42 1.05E-01

-233 3.6275E4 4 961,559.72 QO.E+03 1.74E43 3.49E-3

U-I
U-I

Thennal Power
Norninal Heat Bounding

Output N et Output
(wats) watts)

95.8+03 1,61E.06
Total Total

.236 1.5493E45

4- - I �, , - 1-

1.32E+06

AtSelectimon Summary
! ~~~~~~~~om WD Uu

Reactor Moderator 10WWAlER UGHrWATE
Fuel CbddkW. ALUM ALUM

OL NM CoAftiuents: U U
DA Enokhmld %: r3.154 S oto 10u

r B urnup Sunmary (NW F U

N-marnba 48D,9g 47e
B O 9~~~~~~~ g61

-- Basis l~ot burnup used in estimate:

!.!5Nar B gnis9 Wee sdyttW~m SPO kmwehiPW~BcekruM:edb eetlbm

lCheckca

I
Estimated Uu lKV

untu Multisilr I Given Burnue I Estimated 0L N.Glvn £06 NM
I 11^o34 _ 0.991

L - I
ea , .age. * r eer de7 olnn h dan beasedr lud.

; sTatal tmmip lor alel aodiaed wi Os wod" tetM be Ovkid by BOL a metal mats ID gel spec bxnup values (MWd3MTD.

Cr OE/SNF/REP478
Revision 0
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1
Fuel Radionuclida Inventory Worksheet

L.O a ts InRo4 Tra li
Fuel Nap ATR

SHP D 3I 16
Fuel Unik A Deun 4132 -19 CURVED PLATES
Heavy Nebd Mea: BOL.4765.82tg E0L=370.99l9kg
ROD Storage Sit.: SRS

'Fuel deMa SUt dat" 2036
Estimates a of. 2030

Template. ATh (WI Water. Akrn.. 0W b100%. U)
2Tmnplate hanwpW4: 3672

TemplAs SCL Heew Meet Mses (OM D 0.166U
Tmemolae Decay Th. S veam

Esthmtd '
Canwer 'saqe:

trail~l
206.60W '

I,'IlI. EstimatSe m X. it I IY Gamma Sources

Photon Totd
CUUWd From Nomin. Bounding Fuel Initial Activity Nominal Fuel Bounding Full Energy Photonssa

Radlonuclid Template Fuel Bunup (UWcdf Bunmp (MWd (CI inventories(CI) lnventodes4Cl) Group (bounding)
Ac-227 1.4545E.10 1.017,446.76 2,034,893.51 OODE+00 1.48E-04 2.96E4-4 Avg, MsV
Am-241 1.1190E403 1,017,446.76 2,034,893.51 0.00E+00 1.14E+03 228E+03 0.0150 3.92SE417
Am,242mn 4.5425E407 1,017,446.76 2,034,893.61 .OOOE+00 4.62E4-1 924E-01 0.0250 .4562,16
An-243 1.492tE-0 1,017,446.76 2,034,893.51 0.00E+00 1.52E+00 104E.00 0.0375 7.505E+t6
C-14 5.7244E-09 1,017,446,76 2034,893.51 O.OE+00 5.82E-03 1.18E-02 0.0575 7.674E+16
0-36 1.3124E2- 1,017.446.76 2.034.893.51 O.OE+00 1.4--26 2.67E-26 0.0680 d 4d2EM+tS
C>-243 2.367E4-07 1,017,446.76 2,034.893.51 O.OE+00 2.46E2-01 4.82E+01 0.0250 4207E+t6

-F244 5.2C42E5-01 1,017,446.76 2,034.893.51 0.00E+00 53DE+01 1.06E+02 07.0 4.t47E+16
C-o60 3.82X4E-05 1,017,446.76 2,034.893.61 O.OE+00 3.1E+001 7.77E+01 11.00 ZOD7E+t6
Cs-134 4.8893E-70 1,017,446.76 2,034,893.51 0.00E+00 4.95E+05 9.91E+2 5 0257so Z757+t7
Cti135 3.477E609 1,017,446.76 2,004.893.51 O.OOE+00 3.82E+00 7.02E+06 _ .85C SABIE+t
Cs-137 2.8731E+00 1.017.446.76 2.034.893.1 0.00E+00 2.92E+06 5.15+06 12500 7.t83E+t5
Eu-54 8.20653E-02 1.017,446.76 2.034,893.51 0.OOE+00 8.35E+04 1.67E+05 4 .7So "12E+14
Eu-155 4.9134E-02 1.017.446.76 2.034.893.51 00+00 4.369+04 72E+020E+t4
FP-55 6.7429E-03 1.017.446.76 2,034.893.51 0.OOE+00 6.86E+03 1.37E+04 Z7500 0635E+12
H-3 1.0597E-02 1,017.446.76 2,034,893.51 0.00E+00 7.00E+04 2.18E4+4 308 4.03tEt
1-129 7353CE9-07 1,017,446.76 2,034,893.51 O.ODE+00 7.8E7-01 7.3E+00 10000 1.2DOE+
Kir-85 2.859E4-1 1,017.446.76 2034.893.51 0.00E+00 2.91E+05 5.2E+05 7coco t.344E*e5
Np-237 9547E1-06 1.017.44.78 2.034.893.51 O.OE+02 9.71E+00 1.94E+01 28-em 1.51aEr 0
Pa-231 1.9297E-10 1.017.446.76 2,034.89351 QO.E+0 9.99E-04 1.82E-3
Po-210 37609E-12 1,017,44676 2,034.89151 QOD.E+00 3.73E48e 7.65E480
FmSF147 Z.5452E+00 -1,017,448.76 2.034,893.51 Q.OOE+OO 2-59E+08 5.18E+06
Pu-23S 2.0755E-02 1,017,448.76 2,0.00 0249 Q E+00 2.39E+04 4.18E+04
Fu-239 42833E-04 1.017,446.76 2,034,89351 0.00E+00 4.8E+02 172E+02
P1-240 2.44tE1-04 1,017.446.76 2,0.41893051 0 1OOE+60 2108E+02 4t9oE+o2
Pu-241 Qa87e4E402 1.017,44e&7e 2,034,893.5t QOOE+OO 7.0DE+04 1.40E+OS
Pu-242 3.8329E407 1,017,44e.78 2.034.893.51 Q.OOE+OO 3.70E41 f.39E401.-
Pa-aS 3 S045E-11 1.017,44.76 2.034,893.51 QOOE+OO 3 S7E405 7.74E-05
Rs-=S 2.9902E-tS 1.0t7,448.7e 2,034,893.51 O.OOE+OO 3.04E409 e OSE409
Ru-108 1.9055E-0t 1,017,446,76 2,034.893.51 Q.OOE+OO 1.94E+05 3.83E+OS
SO-79 1.2926E CS 1,0t7,44&76 2,034,89351 QODOE+OO 1.32E+01 2.63E+Ot
Sn-128 1.1574E405 1,017,446.78 Z03,SMI35 QOCE+OO 1.18E+Ot 2.38E+Ot
Sr-90 2.7505E+00 1,017,446.76 2,034,893.5 0.00+00 2.802+06 5.602+06
Tc-99 4 2239E404 1 ,017,446,78 2.034,893.51 Q.OOE+OO 4.30E+02 860E+02
The229 1.8848E-12 1,017R447 2,0t4,891 QODE+OO 1.92E806 31.0E408
Th-230 1.7042E4S8 t1,0744e.76 2,034,8M35 O.ODE+CO, 1.73E402 3.47E402
Th-232 736132E-15 1,017,44e.7e 2,034,SMI5 O.oOE+CO 7.gsE49 1.59E408
Ti-208 4.4063E48 1.017.446.7e 2.0t4.93.5 QOOE+OO 4.48E402 a.97E402
U-232 1.3151E407 1.017.448.76 2.034.S93.51 QO.OE+OO 1.34E401 2.88E401 7hMM Power
t.F233 t.gs64E409 1.O17.44678 2,034,893.51 QLOOE+OO 1.99E403 3.9SE403 NmnlHodI Boundhbg
Uw234 1.S371E404 1.017.446.78 2,034893.51 3 .OO+0 18E0 74E+02 Outpt HeatOu4Sut
U-235 -2.7235E406 1.017.446.70 _ ._ 9.60+0 G.e0O.E+OD (Watt (Watts)-
U-238 1.5493E-C5 1.0t7,446.78 Z024,69351 QLOOE+OO 1518Es41 3.15E+Ot ILffiE+40 1 C4+01
U-2311 *4.2851E409 1,017,44&76 QOO0 1.1DE-0i 1.05E-t t10E-01 I Total TOWa
Y490 Z.7505E+00 1,017,44S.76 2,034.89351 QOCE+OO 2.8CE+OS 5&60E+06
Ofther Padkx- icldes 5.23E+08 1.05E+0Y7 I
mIL terilecteom S Bt~,m ,Ban4Chcl .- , .< *..

lat Seecio Su n
From SFD Used for Parameter Differences:

Reactor Mdrtr WGHT WATERI UGHT WA1ER
Fus CA ALUM

BOL HM Constituen U
BOLEnra 't. 95154 0o 100

Burnup Summary (UWd)f f for bumup used In estimate:
From SFV Etmad

Nomhnal: 1.01t7.446.75 t 006.053.AJI hem 9 I r tab q hi SfD (wbad lt U
BZ034.893.5 Baabg ban uedtbkseArhNI ta

Checks

Estimated 8umupr
su Iu Gie j Esaisted EO HiWGenvEO HU

Nomin" o.el6 0. 1.01
Boudhg 1 36

RPeacor el0ejts, mrs rem , storage. ipg or cr date corflumlag tadaomcesedfctfuel.

'To bWmp r a fudl asodated wilhs ww~s mnt be dtded by O01. heavy mea meass to pg speNc buash valun (MWdWT)

1

.I

JI
0

'IJ
J

j
DOEISNFIREP.078
Revsion 0
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A
Fuel Radlonuclld. Inventory Worksheet

L7W Fu40,TCOVulat wwnvtqpeon; , I.
Fuel Narom OM0 B-17 (IURIY POINT 3)

SNlID P Uit1
FUel Uheft & Doerm 1 -IS X IS ROD ARRAY

-m U4W Moem BOLwi458-q EOL.41I1ft
COD Stoage, Stem INEEL

'Fust de start da 1 97S
Estbeiee A d: 2030

Taupl"_ PWA o1t0 Watr. Zm 0 Is 5%. U)
'TeMplate BurX(UWd): 61.92

Teplate 3OL Heavy MOt MalU (UT): 0.01769011
Tenmou Deo Timw 50 vers

Estimated
Canister uaao

Bare Fuel Transfer I
i I

H., Eslimiete U .i1 ~',1 O X. Xe b Y. Ye [ GaminSour=e
.

CUMWd From I Noinl Bounding Fuel hitial Acvity Nondnal Fud Bounding Fuel
Template Fuel Burnup (MWd)' Bumup (IlWd)' (Ci ImntoresM kwebv r ories(C

Photon Total
Enegy Photorsme
Group (bounding)Radionuckde

Ac-227
Am.-24
Arn-242mn
Arn.243

0-1.UfCtaWU 44,00I.Ju O~,I1'LI0 U.LAX+rjJ 4.U15ft4J - Vwk.5'-l AVG
_ _ = _ .

44,857.39 89,714.78 O.ODE+00 6.62E+03 132E+04 0.C
7.39 89,714.78 O.OE+00 1t20E+01 2.41E+01 O.0n50 8S.AE+14

2.80E+01 5.61E+01
t-14

L 00375 4+14

o00S75 83066E+14
_ 0.0850 17691614tS36 80297E-07

Ca-243 1.742BE-04 44,857.39 89.714.78 t
Cn-244 44,857.39 89.714.78 O.O0E+O0 1.24E+03

44,85739 89,714.78 Q.ODE+CQ 1.60E+01 3.19E+01
44,857.39 89,714.7B Q.Q0E+00 t.18E-02 2.36E402

I O.ODE+00 S.47E-01 1129E+00 0O8500
Cs-137 4.44E+04 8.87E+04 I 12500 2.033E+13
Eu-154 2.71E+2 5.41E402 1.7500 8S406E41
Eu-155 225c0 1 469E4i
Fe-55 7.9296E87 44857.39

.1
H

27500 5.179E+01
H-3 8.9486E-03 44,867.39 89,714.78 I
1-129 9.8288E407 44.85739 89,714.78 O.0E+00 4AiE41E02
Kr-85

Pe237

Pb-210

1.077-2
1.1927E85
1.4703E-09
1.6828E-10
&.9606E606

44.87.39 89.714.78 .OOE+00 4.808+02
44,87.39 89,714.78 O.OOE+00 5.35E41 1.07E6+0 t

Q.OOE+00 .60E-05 1.32E44
1.tE4-05

Prn-147
Pu-238 .62v3E-02 44,857.39
Pu.239 1.1618E-02 44,857.39 89,714.78 O.OOEu+00

44,857.39 I 0.OOE+00 6.79E+02
O.OOE+00 1.6E+04 393E+04

Pu-242 2.88E+00 5.77E+00
Ra-226
Ra-228
Ru-IOS
Se-79_ _

5.2955E-12
2.0413E-14
123768406
2.52106-05

44,85739 89,714.78 O.OOE+00 9.16E-10
44,857.39 89.714.78 O.OE+00 5.5SE41
44,857.39 89,714.78 O.OOE+00 1.138E+0
44,857.39 89,714.78 OOE+00 2.88E+04

&458E-
4.75E47
183609
.11Ew00

226E+00
5.76E+04

1.77E+01 3153E+01 J
Th830 2.797215-08
Th-2 5.36E-12 44,857.3 89714.78 O.OOE+00 2-38E47
T1208 1.5136E-07 44.85739 89,714.78 .OOE+00 6.79E-03
U-m3 4.1005E847 44,857.39 88,714.71 0.0062+00 11.84E-02
U-32 2.5816E-08 44,857.39 89,714.78 O.OOE+00 1.168OE4
U-4 5.2665E-05 44,85739 8974.78 .OOE+00 2.36E+00 4.72Ew+^

Thermal Power
Nom 11 Ha" soundin"

oLutp tl Heal Ouut
(Wafts) (Watts)

le~iiP.a 1.626.0
TOW TOW

U235 -1.4487E-0l 44,857.39 0.00 2.54E-02 0O.OE+00
U-236 7.5888E-06 44,857.39 89,714.78 0.OOE+00 3.40E6-
U.-238 -2.6129E47 44,8657.39 00 1.5OE-1 13SE-O1

2.54E4-2

6.41SOE- 44,85739 89,714.78 0.OOE+00 2.88E+04 5.76E+04
427E+04 8.5E6+ I'

mufl-17,r i 5ary, amd Chrcut5 --IIL1

E E-

iFFmm SF0 Used
Reacwo Moealc UUITWATER uawTWATER

Fuel= Cddnl zinc ZIRCI X MMConsetituentsaI U U
801. Enrichemnt %I 2.580002514 Ole5

ldaRs for Parameter Dlarencer

(BruSurnmary(ldWd
From SFD I Esdtnwt

-Rabs for bwnup used be nstimatr 0
I1.T77.72I4.5.3 ckdapd~mirmirmtomaqw~ mm dmeweye

i 8,74j8pmg wmft macelItebfewt kraou bee.

j
BaunI ilulmpoe I Eg=j Estmated EWO HP~ke E06 HU

I I17jQ1791
5. -gm

3.llt
L a._wl ..
'Reaer9 duwdat. core ovw, Msag d"p r ofer dale twlemfVW kadalon cased _t WL
'ToWt mam lar hid macdated wi to weke mm bte divded by 8 -M- heav med imanID go sedlic beaep vake (MWdiM).

DOElSNF/PtEP-073
Ravilsbn 0

March 2003
Page D48 d D-585



Fuel FRadionuclide hIventory Worksheet

I. Fuel siu4 Taupiate, ~ Zn on matian _L,
Fuel Nurn. BEft-U TRIGA (FLIP LEU 45P20 (GERMANY)

SW ID t. 236
Padl tkis & Devon: 21 -4 X 4 ROD ARRAY

Veavy etalilMass: BOL=9.i96kv9 EOL=9.192kg

ROD Storage Me: PEEL

'Fuel decay art date: 1982

W mtuates as : 2030
Template: TRIGA-SS (.WAJ-Zrxs SST. IC to 20%. Ul

Tenmplate B-n(Wd): t65
Template SWL Heavy Metal Mas (llp 0.000195

Template Doy Time: 35years

Estimated
Canister usage:

118wX0t
182B3

r1L~ ates. ;- as -, a b y, YYb Gamia Sources
Photon Total

CUlWd Frout Noitnal Biounding Fuel Ui Activity Nominal Fuel Sounding Fuel Energy Photonslec

RFdionuclide Tampiate Fuel tirnup (UWd) IxnUp (aWd (CU) Iientories(CI) InmnWFIeCtl) Grup (bounding)

Ac-227 6.703BE-09 22.40 9.41 O.OE+00 l.SOE-07 6.31E-48 Avg. UeV

Am-241 3.9068E-03 22.40 9.41 0Q001.00 875E-02 3.68E42 0.0150 6.568E211

Am-242m 12325E46 22.40 9.41 .OOE+OD 2.76E-05 1.16E-4 MO250_ 1.364E+l

Aa-243 1A732E-07 22.40 9.41 O.OOE.O0 3.30E-06 1.39E-06 on378 t18sE1 I

C-14 12824E-04 22.40 9.41 O.0+00 2.87E-03 1.21E-03 0.0575 1277EU11

U-36 2.8120E-06 22.40 9.41 O.00E+00 6.30E-05 2.65E-05 0.0850 7 U687O.10

Cn,243 8.6554-08 22.40 9.41 0.00E+00 1.4E-056 864E-07 5.0250 .6005E+00

CUF244 5.335^E07- 22.40 9.41 Q.OOE+00 1.21E45 S.06E406 OA^S5 II376+10

Co-60 2.4887E402 7.2.40 9.41 QOO0E @0O SSttE41 2.34E-01 OJ750 2tB7E+10

Cs-134 3,80x1E4)6 22.40 9.41 Q.OOE+00 852E405 3.58E45 OEM5 4MABE+11

Cs-13 3.2195E405 22.40 9.41 O.OO12wO 7.21E44 3.03E404 °G°° 4.94lE+

t5-137 SMBE+00 22.40 9.41 O.OOE+00 3u09E+01 1.30E+01 12500 1A17E+10

Eu-154 1.3711E-u3 22.40 9.41 O.ODE+00 3Q7E42 t29E402 1.7500 1282E+OB

Eu-165 4.43t1E404 22.40 9.41 O.OOE+00 9.9tE-u3 4.17E43 22500 1CO51E405

F-5 2.6075E404 22.40 9.41 Q.OOE @0o 5.84E403 2.45E-03 2Z7500 4 84tE440

iW3 2.0B47E403 22.40 9.41 O.OOE+OO 4Bt3E42 1.94E42 J.SCOO0 Z105E401

1-1Z9 73684E47 22.40 9.41 O.OOE+00 1.BSE405 B.93E406 5.0COO_ &939E4oO

3.6346E-02 14641 2.42E-01 1 Z.00 1.017E.00
tIIOODO t.t62E-t

1.1

Pb-210 22.40 gl41 0.001+00 ~ 7.92E-12 a32E-12

Pn-147 7.634BE-04 22.40 9.41 .OOE+00 1.71 E-02 7.18E-03
PIM28 8.1970E-04 22.40 9.41 .OOE+00 1.84E-02 7.71E-03

Pu239 5.524BE-03 22.40 9.41 O.OE+00 1.24E-01 5-20E-02

Pu240 2.1203E43 22.40 9.41 O.OE+00 4.75E-02 1.994-02
PU-241 2.4075E-02 22.40 9.41 0.OOE+W 5 .39E-01 2.26E-01

Pu-242 3128E-07 22.40 9.41 0.OOE+0 .1tE-06 2.18E-06
Ra-226 9.6481E-13 22.40 9.41 O.OOE+00 2.16E-11 9.OSE-12
ta-228 2.5188E-10 22.40 9.41 O.OE+00 5.64E-9 237E-09

Ru-lO^ 1.0214E-10 22.40 9.41 0.00E6O 229E49 9.61E-10
Se-79 1.3014E45 22.40 9.41 0OOE+00 2.92E44 1.22Eu4

Sn-126 12164E-05 22.40 9.41 0006+00 2.72E44 1.14E44

;U-93 12762Ew-a 22.40 9.41 0.002+00 2J46401 12.0141

Tc4- 4.4241E44 22.40 9.41 1OOE. 4 9.97E343 4.16E-03

TtF229 5.96B4E2-10 22.40 9.41 Q.OOEx4W 1.34E486 5.81E409

Th2-0 91.27E-l0 22.40 9.41 0.OOE+0 2.1OE4+9 1.0E-01

Th-M3 Z5278E-10 2.40 9.41 O.OOEx40 5.66E409 Z38E4-9

Tl-2u8 1373E48 22.40 9.41 aOOE+l 3.E07E07 1.29E47 .

tJ= 2336932E48 22.40 9.41 O.ODEvO 8-27E407 3.47E407 .

U-t3 12224E407 22.40 9.41 Q.OOE*W0 2.74E406 1.15E4B6

''23 Z5714E407 22.40 9.41 OA+ OOw^ .7BE46 2.42E4)6

LtJ23 Z2.l94E46 2240 0.00 a.75E403 .891240 8.75E4_

Q- 29E0 2A .1 OOOE+00 Z .84E404 t .19E044

U-J-3 -&331E-M 22.40 0.00 1.73E403 1.73E43 1.73E43

Y-tO 12765Ew^O0 22.40 9.41 O.OOE+00 2.86E+01 120DE401

Due Radouala oes - 3.08Er01 t .29Er0

Te ate Selection Sinmary . -I
IFrm ~FD Used BaEslis for Parmtr Difaterencs

Ret tlld~so WAWMvUDFHYDRIDE tWANDOUZIRCHYDRIDE TI&Tomtwasxlodtrtiblotamr:

tOL NUfi Conttuns U U
BO O richm^rld v. 441M 1O ID 20.t

gu nup Siumnary (UWd) Bais 10r burup, ttSed In *sr:

Frem SFlaD'

Thenmal Power
tonnat Hebad Bounding

Ot ui: He Oauput
(waft) (Watts)
SAE-01 1.8641
Tolal Total

I

22401 _±2!" kmwWW~v~kmSFD~wvtdlMWd)
3.0218dm~xiruphif~mdykiSFI)WWWabMWO.SO411 , _

-

I
Sona ultitale I Iliated BUPI Extinate EOIA WUlGW £0 EE#A

IE I0.071
amlI__ .. - -

-Reactor shdown. core removal, gonage. **"V or odher dlte confirmitg bl Wracson ceased tt kid.

'ToW k W lot all hil associated wIN his Owkt must be dvided by B(Xtahavy metal mass t get speclic ium4 values (MW9d'4).
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Fuel Radionuclide hventory Worksheet

Fual Nuams BIAt JPI-24)
SWI me:. 774

Fuel Unke & Deaem 2 -CANISTER OF SCRAP
Heavy MW ada Use01..- EOL.0-.Sftk
RCO Storage SIW. INEEa

'Fud dec sn dal: 1961
Estmates - d: 2Q30

Tenplaft Pagtrder pip Waer. SST. Solo 1I0%. U)
1
rmO&t Bwmqp(UW* .01

Templat 04 Heavy metal Man (UT) : O01282
Template Deca I 68 Yom

Estinated
Canister

I 0.15

JV - -
AL JK atifat - , t AU X. X. b V. Gamma Sources

-- C --

Photon Total
CVUWd From . I . Ioha _ _. _ - orlng Fuel hIntW AcvIlw Moraina Fud Boundrig FudI Energ photonsa~se

Radlonuclde Templato Fuel Bunup (MWdT Bumup{MWdr (Cl InventorlesCI
Ac-227 4.5940E-08 628.2 6225 O.WE+00 2A3E-0S
Am-241 1.t471E404 528.25 528.25 O.0E8OD 6.08E-02
Am-242m 7.42tOE-09 52825 52825 O.0WE+O 3.92E-0B
Am-243 981236E-10 528.25 52825 O.OOE+OO 5.19E-07

i hwventodeslCl) I Grami tbotuncIlned
-M

IV

1.9288E1 3

C-14 1
01-36I
Cmn-243I

525.25 528. O.OOE+00 1t21E- 1.21E-t _
528.25 528.2 O.WE+00 6.4BE-04 &48E-04 c
52B.25 528.25 O.0E+00 8.34E4- 6.34E8- I O Ii 20W0E-10 O.1250 1.463E+12

73i77E-t0 52825 528.25 O.WE+O0 3894-07 3.89E-07 0250 IS45E812
E-01 7.25E-t 0.3750 8.482E+11

0.5750 1.427E+13

Cs-137I
Eu-154 .
Eu-155 1
Fe-S

628.25 528.25 O.WE+00 .38E+02 3.83E+02
i 52825 528.25 O.OOE+OO &16E-2 3&16E-02
52825 52825 O.W0E+00 5594-03 5.59E403

J
225C0 -742E446

L1631E-07 528.25 52825 0.0E0+00 2.20E-04 2.20E-04 I 2.75O0 &3OI9SE46
528.25 528.25 O.WE+OO 2.47E01 2.47E-C 3.500s 3051E401

E-4D4 3.87E804 5.0000 12806401 U.4E+OO 7.0000 1.393E4O0
11.0000 1.54E41

Pe-231 7.0899E-8M
Pb-210 2.2363E-12 528.25 52825 O.OOE+00
Pn-147 52825 52825 O OOE+OO 223E-04 2.23E04
Pu-238 528.25 52825 00OE+0I0 t.23E4t1 123Et-C

E-t 3.528E-C

Pu-241 t I

Pu-242 1.9717E-09 528.25 528.25 O.OoE+00 I.04W8-0
Ra-226 4.5740E-12 52s25 528.25 O.OOE+00 2.42E-0 2.42E-09
Ra-228 a3511E-12 528.25 52825 QOD.E+00 4.41E-09 4.41E-
Ru-10 2.0616E-19 s28.25 s282s O.ODE+00 1.08E-16 1.0osE-1
Se-79 1-3220E-05 528.25 528.25 O.oDE+00 .988-s3 6.98Es03
Sn-126 1.1489E-05 528.25 528.25 O.OOE+00 8.07E43 8.07E-03
Sr-90 &.872E-01 528.25 528.25 O.OOE+00 .53E+02 3.53E+82
Tc-99 4.6639E404 528.25 528.25 O.OOE+W0 2.46E41 2.48E-01
Th-229 2.3727E-11 52825 528.25 O.ooE+o0 12sE-s 1.25E-e
Th-230 2.7354E-10 5225 528.25 O.OOE+00 1 44E-07 144E47
Th-b22 s3594E-12 5282s 528.25 O.OOE+D 4A2Es-0 4.42E-09
TI-20 1.622sE-s 52825 52825 o.OoE+00 8.57E8-0 8.57E-06

13

j

I -- .�- -
up& 4..,Eue saLzs Q.U-+W Z=E-OS 7r>Foa5, v._sw

eoo . . ^ nrs:s =:: ir - ---- ---528.25 1.It-- I.Im6m flnOruAm mm sunain
Cuipta NedOHleat O~

I +Waft) I _(wattal2.28E-03
I 8.55E-03 4.30E+W 43OE+W0.

I. 2.44E-06 Total Total

-

11 rf

Fri SF Used j'Sasle for Paraete Differencea
Reactor. Modertor- UatHTV= 5R UOHXTSWR IlTeftldea*mm s~td eaIceAtifsue

Fud =lddt. S..ST..... . k. m aliratmie taPateaiptrmm uctlmidm ffituw4
1C am HU tftent

I

Li
I C WX E cmhnvmt % L SC Ia100 __ _ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ _

[Btrnup Summenry (UWd)' -FI SFD :aslEe~ for btumtp used in estimate:

I Fm. I bEVetknw*tw"

fturidk1 12821 529 bamesetoaldbyausir~eGX.heaym ealw belis E0

I~hcftck I

I
Estimated Durnpf

BunpIbr GvnBru Estitmated EOt. Hilt.Wvu EOL HUD

Iu
'ReaPer *wkbwm coe removal slonge. dippbi or other daw confumfn hfm kdakn cated tor u

'Total bh W lord ;4 u aseocaled wMMhOf worile mud be dvlded by 00L heavy metl mant Ig speck bp valut (OM ).

DOOESNPR1EP-M7
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Fuel Radionuclide Inventory Worksheet

XJWiWdlTate Infoelion -,

Fue Mome SMI (Cl-)
- SNF D c. 20

Fuel Units a Decr. I -CANISTER OF SCRAP

Heary Metal Uss: SOL. ; EOL12896kg
ROD Storage Site NEEL

PueI decay staldte: 1961
Estimdae ef: 2030

Temlate: P bIder (Ugh Water. SST. O to1CO0% U)
5T plate Bunup(M d: 6D01

Template BW Heavy Metal IM (UT): 0.00012882
Template Decy TIOW 65 years

Estimated
Canister usaQe:

16s1O
0.Q08

IL Estitates --m K, Xb it Y. Vb Gamma sources
Photon Total

-CUWd From Nominal Boundang Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photob sec
Aadtlioewide Template Fuel Burnup (IWd)' Bnup (WdW' (Cl hwentorla(Ci) wentorkes(CiJ Group (bounding)

AC-27 4ss40E-08 1,215.10 1,215.10 0.OOE+OD s6-E.05 .58E-065 Avg. eV

Ar-241 1.1471E-04 1,215.10 1,215.10 0.001+00 13sE.01 t.3sE401 0.0150 4.435E+13

An-242m 7.4210E-M 1215.10 1,215.10 O.OE+00 9.02E-06 902E-06 0.0250 .21sE+12

Am-243 9.8236E-10 1i215.10 1,215.10 O.ooE+00 1.19E-06 1.19E-06 0.0375 80.00E+12

C-14 22928E404 1,215.10 1,215.10 ODOE+00 2.79E-01 2.79E-01 0.0575 8.5938E+12

C-36 12260E46X 1,215.10 1,215.10 .0ooE+00 1.48E-03 1.49E-03 oms 5.190E+12

CM-243 1200082-10 1215.10 1,215.10 0O.0E+00 1.464-07 1.46E-07 0.1250 3.36SE+12

CF-244 7.3577E-10 1,215.10 1215.10 O.OOE+00 894E-07 894E.07 02250 4A73E+12

Coeo 13732E-03 1,215.10 125.1 O.OOE+00 1.878+0 1.67E+00 0.3750 1951E+12

Cs-134 12709E-10 1,215.10 1,215.10 Q.OOE+oo 1.54E407 1.54E-07 05750 3282+13

Cs-135 3.0316E.05 1,215.10 1215.10 O.OOE+000 &8E-02 3.6sE-02 oss50 3.18SE011

Cs-137 72579E-01 1,215.10 1,215.10 O.OE+00 8e82E+02 8.82E+02 12500 2.307E.11
Eu-154 69750E-05 1,215.10 1,215.10 Q.OOE+GO 726E.02 726E-02 1.7500D s.998409

Eu-155 1.0577E-05 1,215.10 1,215.10 0.0E+00 1.29E-02 129E-2 22500 1.5518E06

FoSS 4.16312-07 1,215.10 1,215.10 0.00+G00 5.06E404 5.06E.04 2.7500 694SE8e0

H-3 4.6e E-04 1215.10 1,215.10 0.002+00 S.E8-01 A8sE-0 35000 716SE.1

1-129 7.31954-07 1,215.10 1,215.10 Q.OOE+00 ssE4-04 SE4-04 68*O 21988

Kr-as S.941SE-03
r4-237 1.14998-06
Pa-231 7.089E8s08

1215.10 1,215.10 0.OOE+0O 722E+00 7.000 3203E+.0
11.0000 3.597841

1215.10 1.215.10 0.001+00 5.14t-04 5.14E-04
1215.1O 1215.10 0.OOE+00 2.S3E41 2.83E-01

Pu-239 e.6722E-04 1,215.10 ,215.10 0.00+G00 o IaE-01 altE-0

Pu-240 ae&WE-05 1,215.10 1,215.10 O.ODE+0 1A6E-01 1.OSE-01

Pu-241 1.8889E-04 1,215.10 1,215.10 0.0OE+0* ZOSE-01 2.0Z Eff

Pu-242 1.9717E-09 1,215.10 1,215.10 O.OOE+00 2.40E-06 240E-06

Ra-226 4.5740E-12 1,215.10 1215.10 0Q00E+00 Ss6.E-09 s.562-09
Ra-228 83511E-12 1,215.10 1,215.10 O.o00*00 11.01E-8 1.01E-08

Ru-105 2.0516E-19 1,215.10 1,215.10 O.GOE+00 2.49E-16 2.49E-16
Se-79 1.IV2W05 1,215.10 1,15.10 0.OOE+00 1.61E-02 1.61E-02
Sn-126 1.1489E80S 1,215.10 1,215.10 O.o0E+00 1.40E-02 1.40E-2
Sr-so 56872E-01 1,215.10 1,215.10 0.00E+00 6.13E+02 L13E+02

To-gO 4.6639E-04 1215.10
Th-229 2.3727E-11

Th-232 1-02E48 10o2E438

TI-28 1,215.10 O.2OO+O0 1.97E-06 - 1.97E-05

1,215.10 0.OD+00 5.34E-05 534E6-06
1,215.10 0.002+00 4.068-06 4.052-06
1215.10 O.OOE+00 4.sE4-04 4.9sE-0411-234

Thermal Power
Nominal Het Bounding

Output Heal Output
4wals) 'fWatts)

4.0749E47 - 1,215.10
u-235 -4-761E-06 1,215.10 0.00 S2-OE03 1.82E-03 620-03

U-236 1.6190EOS 1.215.10 1,215.10 0.OOE+00 1.97E-02 1.97E-02 I J9E*0 O.8E9800

4.0847E409 1215.1v _ I= 5AI- u bz . 6 -ub 5.08t-4U I lalt Tow
Y-90 66889-1 1,215.10 1,215.10 O.OE+G00 13E+02 s.13E+02
Other Radionuclies 1.108E03 1.108+03

tlTemiltesection ummr,Bw-up Summary.La 4d - t;
Template Selection Sumnmary.

[m tlFD Used f a for Parameter Offferences:
Reacr WM UHIGHTTWATER TWA Tanylate muedlarlteblergisu:

I ael Clhg SST Thiw1|d Hwstle wa ifertits p dikg 65bTwueN) utd o ox
OI. HUC consttuents U
BSOt.rkrldmnt 0 ID100

Burup Samiy (MWd Basis for burnup used In estimate:
Fr FD i Exteed

Ibmutl: X 1 ~~~1.215.1 hwny~stehb matwa.

Boundbg: 1 121S.1 8g tp _r~d y gtwds EOL ew d "# bEOL

Cbecks. Basmkig ~utd ~---ExX1--eao di SO

lrnup MUub Give Burnup Cetke EOL HMRrlven 601_ HU

N01"Ial: 1.;1 12
BoundVIs 10.12

'Reactor skaw ae removal. garage. p0 or aotwr dote crf imrig b t Inadadon ceased for luer.

'Tobl bhw br ot Ws acdated wfth Ws wodieet neust be dvttd by SOt heavy metl ss b get epecdic btae values (UWtlT).

- OOESNFIFREP-07
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Fuel Radionuclido Inventory Worksheet
IL rodI and Template f~Wnm

Fuel Naane BORAX V (SUPHETR
SNFVD 8 22

Fue Unft & Oeser 36.-20 FLAT PLATES
NeqHeat . alliism BOt.-2.014kW ECL-2.833kg
Rog 01orage 58w. FtEL.

'Fuel dec start da" 1964
Estirnsteeas - o 2020

Templa PaKlWnd (Pf Wate. SSr. Co 1 100%. U)
2Template Swnup(UW4: 6S0

Template BOL Hea U.tal Mm (U1h o=t12M
lr s T . OAx

Estbnated
Canister usa:.

9 2.00 I

IL Estmtes IN -. : b Y. . Gamuns Sources

Photon Told
CUMWd From Nominal Boundin Fude k"W Activity Nominal Fud Bounding Fud Energy Photonfsec

Radionuclide Template Fud Bumwp (MWdf Bumup (Wdf (CI) hven-twlsCi) I ventorles(CI) Group (bounding)
Ac-227 4.5940E- 1,11544 2,230.88 O.ODE+00 5.12E4-05 1.-04 Avg. Wa
Am-241 1.1471E44 1,115.44 2,230.88 O.ODE+00 1.28E41 2.56E41 o0.M0 8.143E0t3
Am-242m 7.42tOE-s 1,115.44 2,230.88 o.ooE+00 826E-06 1.6SE4-5 0.0250 1.69M*13
Am-243 9.8236E-10 1,115.44 2,230.86 O.OOE+00 1.10E-0s 2.19E-06 0.0376 1A70E+13
C-4 22928E-04 1,115.44 2,230.88 0.OOE+oO 2.56E401 512E-01 0.0675 IS78E+13
Cl-s 1.2260E8 1,115.44 2,2388 O.ooE+O 1.37E-03 2.73E-03 0.0s0 ss29sE+12
C.243 -12000E-10 1,115.44 223.88 o0oE+00 1.E-047 1.83E-07 0.1250 6t7sE+12
Cm-2- 75.977E-10 1,115.44 2,230.88 .ooE+00 821E407 1364E016 07 0 .203E4.2
Co80 1.-3732E403 1.11544 2,230.88 .OOE+00 153E6+00 256-E+O 01.00 3.J8-12
Pa-134 I7.09E-108 1,1t15.44 2,230.88 0.OOE+00 1.i2E407 2847 0s75o 5.02eE4tJ

s-2135 2.318E-15 1,115.44 2,230.88 0.00E+00 349-02 4976E-02 OBSOO S982E+9I
CP-137 7.2279E801 1,115.44 2,230.88 .OOE+600 B.10E202 19.562+03 125C0 423+1
Eu-154 5.s75E-045 1,115.44 2,230.88 0.00E+00 2866E-0 1.330t-0 1.7501 1.5E+tO
Eu-ts 6.os77E22-04 11115.44 2,230.88 0.OOE+00 7.44E4- Z36E.42 9220 Za47E+Ds
FP-54 4.1631E-07 1,115.44 2,230.88 Q00E+00 4.64E-04 19sE44 Z75D 1275E+1

H23 4 .6722E44 1,115.44 2,230.88 0.00E+00 5.21E4 1.04E+1- 1.322E+02
1u-29 7.319sE-07 1,115.44 2230.88 O.ooE+00 2.16E-04 14.63E43 so 44E401
r-85 5.9418E-3 1,115.44 2230.88 .OOE+o0 8.63E+00 1-431-01 7.0X0 6002E*

ND 2s7 1.1499E-00 1.11SA44 22388 Q.OOE+OO 1-28E403 Z57E403 ti.0000 S.78W-0
Pa-23t 7.0s3E6-08 1,111.44 2,2308 O.OOE+00 7.91E-05 .ssE-04
Pb-210 2363E-12 1,115.44 2230.88 0.OOE+00 2.43E4- 4s46-09
Pr-147 42296E-07 1,115.44 2230.88 0.OOE+00 4.72E-04 9.44Et4u
Pu-238 271E4-04 1,115.44 L230. 4.-0E+C0 2.60E41 S26-0a
PU-236 6.6190-04 1,115.44 2,230.88 0006.00 1.816-01 1.60EO.
Pu240 aess6E5 1154L230.88 Q.OOE+OO 9.6sE4C2 1.93E-t
Pu-24t 1.688sE-04 1,115.44 2,230M OCOOE*O *.ssE0t 3.77E-t
Pu-242 1.s717E-09 1,11S." 223083 QOOE+CO 220E406 4.40E406
Ra-226 42.740E-12 1,115.44 208. Q.OOE+o0 5.10E4 9 1.02E4 Tl
RO-2 a3511E-12 1,115S44 2Z230.88 Q.OOE+OO 9-2E409 11.86E4S-0
Ru-O .01E1 238 O E060 2osM16 S s 4,.18E-1
SO-79 1-4220E-05 1,t1St4 2230.8 QOOE+OO 1A47E42 .ssE-02
Sn-128 1.148sE-0 1,11S44 223.8 Q.OOE+oo 12BSE42 2-6E402
s-go 6.6s87E41 1,11.44 2,230.88 0.00E+00 7.46E+02 1.49E+03
TC-99 4.613.E044 111SA4 2230.88 O.ODE+OO 520E41 1.04E+03
Th-22s Z372E-11 1,11S.44 2.230.8s o.OoE+OO 2.6sE4S8 5-19E-0
Th-23 2.7354E-10 1,115.44 223.88 QOOE+CO 3.0sE407 8.1E47
Th-232 &3594E-12 1,11IS." 2230.8S Q.ooE+CO Q32E49 1s86E-M
TE-20s 1622SE-08 1,11S44 2,230.88 QOOE1+OO 1J81E45 152E45
u-23 4,3960E4S 1,115-44 2238S QO.OE+OO 4.s0E-05 9.st1E45 ThemdmPo
u233 3.3344E409 1,11S44 23Q88, QOOE+OO 372E48 7.44E48 Nominal H"M Bors
u-234 4.074sE407 1115.44 2.230& QOOE+OO 4ss5E44 g.09E044 Output HogOutpu
u~236 -2.7761E-06 1,115.44 oOM 4.42E-02 4.111E-W 4.42EM (vatts (watts
u-236 1.61sDE-05 1,1tS44 22308 O.OOE+cO 1 S1E402 3stE2 XSEOO ta2-o
uI-238 -2.s547E409 1,11S44 0.0 5.18E-4 &SsE404 &S1E44 Total Tota
Y-90 6.66sE-t 1,t15.44 2,230.88 O.ODE+CO 7.46E+02 1A49E+03
om.,r R adonclds 1.01E+D3 Z03E+03

ILTemplate Sdlwio $S,7 11r1 SIV_-r, y(b ww Cat, .,..w .

Templalt Selection Summay

Fron SifD Used Base 1for Parameter Differences
R _b lloot U(WA1ER LPMHTWATER

Fuel C i SST SST
BOL HE Const U U

B0 bEnrctment 930017U 60tb100

Bumup Summa{Ww fr Basi f bumup used In estimat:
Fn_ SFD Estbnte

Nomo 1 ,115 c~i.0d im t SMwM mee mm disb he

Chcsk

=es Cvmbrni Estmted EOL HWGk EOL NM

'Reactor bhltp core rernovam . atoag. dpki of nadbC date confi6nCLg hy miadiaton ceased for ha.

'Tout bmw ford all associated wftl Pki worhshee muol be divided by BC8. heavy meta mass is got spedfk bxnup vaiaea (M~W444).

-i
Ia

J
J"

i
J
J
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Fuel Radionuclide mwentory Worksheet

Fuad Inme: BRS3
#UF 0 t 927

Poe Units A Ouea-r 16- ROD
HeavY Mal MaS: OL-S.Skg EOL Ilkg
ROD Storage Site: REEL

'Fuel deay tr date: 1SS1
Estimateas at: 2030

Template: PWR (IJ4 Water. De o b e6%. Vl
Tunplate Burnup(MWd): 8t.92

Tenpae SOt. Hay mea ass (ITk 0.001176911
Templae DecaTIe: 35 ws

Estiatsed
Canwster usage:

1S'x1S
I i~oo I

I.Eainmatil .n m5 x. b Y. Yn Gamma Sources
photon TOtal

CllUYWd Fiom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWdp Bumup (UWd)' (Cl) lawntarles(CI Iwentorles(Cl) Groap (bounding)

Ac-227 S.7758E-10 465.59 931.17 O.OE+00 4.09EW7 .17E0-07 Avg. eV'

Am-241 1.4352E-01 465.9 931.17 O.OOE00O 6.688+01 1.34E+02 0.0150 5.01E413

Am-242m 2.8698E44 465.59 931.17 O.oOE+CO 1.34E-01 2.a7E401 o0o25 1.0OE213

An-243 6.2565E44 465.59 931.17 Q.OOE+00 2.91E-01 6.83E01 0.0375 9.636SE12

C-14 4.79D1E-05 465.59 931.17 Q.OOE+00 2.23E-02 4.46E-02 0.0575 1.113E+13

Cl136 8.0297E-07 4B5.59 931.17 O.OOE+00 &74E-04 748E-04 OA.0 5.606+12

Cm-243 281E4-04 465.59 931.17 O.OOE+00 1.17E-01 2.34E-01 01250 284Es 12

CmnF244 4.9D16E42 465.59 931.17 Q.OOE+DD 228E+01 4.56E+01 0225 COM0712

Co-60 2.821E-03 465.59 931.17 0O.M+00 1.19E+01 2.38E+00 0370 2D57E+12

Cs-134 4.053&E405 4&559 931.17 o.ooE00 IS9E402 3.77E402 o.aso 4JBE+13

Hp-237 1.4433ES-0 465.59 931.17 0.0OE+00 6.52020 t.34E402 1.800c 3.76S1E31

Eu-164 2.0203E4- 465.9 931.17 0.00E4+00 t.07087 IE401 1.750 1sE10

Eu-156 1.76E4E403 465.59 931.17 0.0_4DW 623E4-1 1SSE+CO 22500 3.150E*06

Fe-66 4.313&E405 465.59 931.17 O OOE+OO 2.0tE-02 4.E02E2 z.7soo G4SSE+

F93 ~~~~~~2.076E402 465.59 931.17 O.OOE+OO 9.67E+OD 1.93E+01 &WsOO 6jew6+c

I-129 _ 9.828E407 4&5S59 931.17 0.00E CO 4 5SE44 9.t6E404 SoOOD Z.842E+OS

Kr85 2J2t4E42 4&5659 931.17 0.03E+00 1.3E+01 2.63E+01 7wo=o 3275E404

Np237 1.t21SE405 4e5.59 931.17 Q.OOE+0D 6.22E43 1.04E42 11.0000 S.76tE40

Pa-231 t3D436E409 465.59 931.17 QOOE+CO aQ7E47 121E4B0
Pb-210 S078E-11 465.59 931.17 0.0E+03 - 3.96E4- 7.92E08

Pm-14
Pu4

Pu-240 1.5132E42 465.59 931.17 O.OOE+CO 7.06E+00 1.41+01

PU-241 9.0036241 465.59 931.17 0.00E+00 4.19E+02 &38.6+02

PU-242 6.426DE-06 465.59 931.17 0.OOE+00 2.99£-02 6.98E-02

RA-W226 2.2W4E-10 465-9 931.17 0.086+00 1.06E-07 2.12047
Fa-228 5.2713t-12 465.5 931.17 O.OOE+00 2.45E00 4.91E-409

Ru-106 61160E-10 465S9 931.17 _ 5.70E-07

Sr-40 9.1667E01 465.59 931.17 0.03E+00 427E+02 a54E+02

Tc-S9 3.9357£44 465.59 931.17 0.OE+00 1.83E41 36e041

Th-229 1.2057E-10 465.59 931.17 0.00E+00 5.61E-4 1.12E-07

Th-230 2.1043-08 465.59 931.17 O.OOE+00 9.8004& 1.96E045

Th232- 5.2972E-12 465.59 931.17 I

LL232

45.59 931.17 4
46559 931.17 I

Q.C0+00 247E-09 4.93E049
3OO0+00 8.14E45 1.63044
O.OOE+00 2.21E44 4.41E044

U-233
_ 4634

..__

Thernal Power

Nomin Heal Sonding
- e HMeat Ot
(Watts)- (Wats)

07EMel Z.14E+D1
Total Total

-1.4489E46 465.59 0.00 3.4E-C

-236 75E24E4B 465.59 931.17 QE00+00 3-S3E-03 7.0&E-03
.LOqQ

Other Radionuckies

ILTeigoate Seledicet Samt

SOt. NM Cons Weni
SOt. Envtch~ment %

BmpSuemmay (Milf

Gunwp S

ay
F%0amaSF Used Basste for Parameter Differences:

UGHWAlIR UJGITWA1ER 7ai endeedi~oa
ZIRC ZIRC 2111 j ltd alftesan a ipsuam m aecetti eldewS

U U
65.8774AM7 fibS

Basis bf bumup used in astimate:

kmwd admided km VAhe"t e amm bwtyed.
hVW eis to be lice mel buP.

Coheeksr _ _ _ _ _ _ _ _ _ _

I E~~~~~~~~~~~astirated unp

sReaurlDswri coreatemorNet. Mrage. -dpkg, trathor 510mfimkng at raciafon cased fattd.

ftatal bramp lard mel kW meodett wtIh td worat" et mu be itidedby MQL MMs metal mes lo get epedlic hinuip values Q)WWI).
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Fuei Radionuclido inventory Worksheet
x fud a vTantat Idru 17q -7 ~ ~~

Fuel Nams: OP-S FUEL.
SHP IDS. 340

Fuel Un~a I & 069 16 -A03
Heavy NOWd UN&s B0LWSM41r EOL.7.041g
ROC Storage Sam: INEE.

'Fuel decay sM dati: 1994
Estimate a of. 20t0

Taenpim: PWR W4 Walr. Zlrc o to 5%, Ut
srmplhst Bur.1u(W 61.92

Tempbft DOL Hew" Oea Ues CUrh O076011
Templta Dece Thnm3 S3wrs

Estmated
Canhiter usae I

0.11tO2_ .
1 0.12

U. Esiianas . 5 .; * rn , Xb b Y. h Gamms Source,
: r ~~~~Pboton ToublCU11Wd From Nornbal Bounding Fuel Initial Activity Nominal Fuel Bounimng Fuel Enery Photonafsac

Radlonuclkb Template Fuel Burnup (UWr Burnup (MWcM (C I bwventors hwentor(CI Group (bounlng)AC-227 &7758E-10 44&86 897.70 O.OOE+00 3.94E-07 7.88E-07 Avg. UeVAjn-241 1.4352E8-1 441.85 897.70 0.00E+00 544E+01 1.29E+02 0.0150 4.308E13Am-242mn 2.869E844 448.85 897.70 .OOE+00 12E8-01 2s588E-1 0 9.7408E12Ar-243 6256sE-04 448.85 897.70 0.E+00 2.81E4-1 5.21 0.037 9.290E+12C-14 4.7901E-0 448.86 897.70 0.OOE+00 2.15#-02 4.30E-02 0.0575 1.073E+13
C01.3 80297E-07 4ta85 897.70 QOC.E+00 360E44 7.21E-04 0.0680 5.40E+12Cm-243 9.s888E47 44L86 897.70 .OOE+00 1.13E41 282.E-04 0.1250 3.7306+12Cn-244 4,90154-2 448$5 897.70 0.00E+00 2.20E+01 4.40E+01 0000 431578.02C360 2.1281E-03 448.86 897.70 O.ODE+00 C .OE-0 1.0 2-0E+OD 0.3750 13231E.2CR-134 42.3e46-10 448.85 897.70 Q.OOE+OD 1.82E-02 2.064E-02 0750 4763a+13CU-13 1.4433E6-0 44a8s 897.70 O.OCE+CO &41E43 4.2E4-2 emal Po412E+11C-137 1.5978E+-0 44a8s 897.70 .OOE+00 .27E+02 122E+03 N 2mna H 2eon+11Eu-14 2.C203E04 44a886 897.70 Q.OOE+0 9.07E+C0 1.81E+01 1.7500 HeaStuE+1
Eu-1ss 1.7694E403 441LS 697.70 O*o~o 79Ef 1s+00 22=0 3.037E+06Fe-5 4-313E48-0 44a8s 897.70 1OOE+C0 18.94E42 3a7E-02 - tZ7500 5223E+sH-3 2.07esE-2 448.85 807.70 O OOE+CO 9.32E+oo 1.s8M+01 350OM SA07E+Sb-129 s.828sE-07 44a85 897.70 O.oDE+00 4.41E-04 8.a128E44 so.oo z.73sE06-38s 2-8214E2-0 448.85 897070 2OODE+0O 2.18-08 2.53E+01 T7e xa7El4Y-37 9.1218E-4 448.86 897.70 0.ODE+00 504E.03 1.01E42 *Ix 3.62SE+OPa-231 1ao03uEc09 448.85 807.70 Q3W+0 F8.E07 1.178+03
Pb 210 s1.sOME-tt 44a186 ss7.70 O.ODE+OD 3.82E-M 7.64E-08
Pro147 3.6531E404 44ass 897.70 Q.OOE+co 1.64E0t 32sE401
Pu 23 7.45S4E402 44a85 897.70 Q.OOE+OD 3.35E+Ot 6 esE+01
Pup239 1.1S23E4a 441 L5 as7.7i O.OOE+OO 5u22ed+00 1e4E+
Pu-240 "s132E-02 448.85 897.70 QODOE+OO &e79E+00 11.36E+01
FF-24t 9-0036E-01 448.85 8W7.70 QODOE+CO 4.04E+02 &OBE+02
PU-242 6 426DE-05 448.85 897.70 O.ODE+OO 2.88E402 5.77E402
Ra-Ms 2.2804E-10 448.85 cW9.70 O.OOE+OO tOZE-07 2.0#4d07
Rs-228 52713E-12 44ass 897.70 Q.OOE+CO 2.37E409 4.73E-09
Ru-106 e.118OE-10 44858 ss7.7D O.ODE+CO 2.7sE407 s.sE407
SO-79 123771E-s 448.85 897.70 O.ODE+OD) 556E403 t.11E4G2
Sn-126 2.M2OE-05 44¢858 897.70 Q.ODE+OD 1.13E42 226E402
Sr-go 9.1667E-t 44a85 897.70 Q.OOE+OD 4.1 1E+02 &23E+02
Tc499 3.37E448.6s7.70 QODOE+OD 1.77E.t 353E-(t
Tb-22s -12067E-tO 44as6 897.70 QODOE+OO 5.4tE-08 1.08E47
111430 2.tO43E408 44a86 897,70 QDOOE+CO 9.45E4S6 1.89E-05
Th-232 s 2s72E-12 448.85 897.70 O.ODE+Co 2-38E-49 4.76E-W
T1,201 1.7474E407 44ae62 ss7.70 O.ODE+OD 7.84E4Q5 1s57E044
U-z32 4.7368E407 44a86 8s7.70 a.OOE+OD 2.13E44 42sE404 Theirmal Power
U-23 25Q 7E-0s 44as5 897.70 Q.ODE+CO 1.13E405 2.2sE-s Nomina Hem Boundh9U-234 5.000DE46 448.85 897.70 QODOE+CO 2.24E402 4As9E42 Output HeM Ou#"uU-23 -1.4489E-M 44as6 QoO0 1.3sE403 6Ls8E404 1.3#4-3 (waft (Waft)U43S 7s8124EE OB 44as5 8s7.70 QODOE+CO 3.40E-03 &sIsE-3 1.03E50 2 M06E+
U-238 -2.612sE-0 44eL85 o.oD 2.32E403 Z.21E403 2.32E403 Total Toa~lY490 9.1699E401 448ass 897.70 Q.ODE+OD 4.12E+02 8.23E+02
Oter RaJdnuclkln e.O3E+02 121E+03 I

IlTemplate Saeftfoismuni" BMW"l 9 m afid . am~hcke ''>+r>9 >

Templat Selcto Summrynq .
Fro SFD Used f~s or Paran Differecs

ReaCter Alodarabor. U09WATER UaHTWATrER _Tb bii _ usdlbrt " S
FuClcln :~ I = - l 9ZIRC TRC kmmls brl Tn~a ot al Tl oe pn u aer (ovhol maw FINR a anblSm Ha nst" U _ ,rush0

SOL Enrichmnl %4 802 l54777 O t 5 |

B Summry hall dr atr burup used kw eatodl:

NONI J 01 sm~sfW Sil.7 B_ heav mea mm deolt hs

Chedks

suBu MUIti ivnf lumup Estkad EO HUJJ EO HU
Nookwl 1.70 tS sX

BoundInw| S t4Zb
'alorsuton Cole IIvL .strg *O Of Oblf daf Nmnglh lrailonw cese fo ft*R
'TOWgl _uu kw alll Wt amad wl41 #" workhat Mt* be dv~d by BOE heavy meta mn ingo sp dc bun* vale (MWdtf).

JI
I

J
A

I

j

U-
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Fuel Radionuclide Inventory Workssheet

6- ~~~~Fuel HOOMs GP-8
SilF Dt0 23

Fuel Units IL Descr 2 -11 X 11 ROD ARRAY

* He~~avy Mtaul Mess, BOL.2628kg; EOL.2S0.073kg
ROD Storage Mie: PtEEL

'Fuel dewyart det: 1872
Eatklates as .8 2030

Tenplate: PWR (UgW Water. ic., 0 ID 5 U)

sTrnplate Bumup(lUWd): 61.92

Template 0OL Heavy Natal Mass, P): 0.00176911

Tepbtate Decay bkm: SO wars

EsImated
Canister usage:

Bare Fuel Transfer

U1Emtimates ;I . Ia b Y. A I Gamma Sources

Photon Total

CUMeWdFrom omdl - oundIng Fuel Iitial Activity NominalFuel Bounding Fuel nY Photnc

Rabonucllde Template Fuel Buniup (Wd) Burnup (UWd)' (CI) kwmttdeCi) Iv-ntork(C1) Group (boendlng)

Ae227 1 M7:iEW 11f i con7 9% GM7O n V-.Jnn I O57E45 0 * ..

An-241 1.4751E4-1 1 .990.37 23,980.74 O.ODE+00 1.77E+03 3.54E+03 0.0150 9.125E814

An-242m 2.6809E-04 11990.37 23,980.74 O.DOE+00 3.21E+sOO 6.43E+00 0250 1.29E14

Am-243 6.2484E-04 11.990.37 23,980.74 O.OE800 7.49E+00 1.50E+01 0.0875 1.7238E14

C-14 4.7820E-05 11,990.37 23.980.74 O.OOE+00 .73E-01 t.1SE+00 A0.575 Z156E+14

a~i-36 8.0297E-U7 11,990.37 23,980.74 .OODF+00 9.63E-3 1.93-02 0.o080 1A0714

CM-243 1.7426E-04 11,990.37 23,980.74 OOE.+00 2.09E+00 4.18E8+D 0.1250 6.703E+13

CQn244 2.7616E-02 11,990.37 23.980.74 O.OOE+00 3.31E+02 6.62E+02 0n250 8J01E+13

CO-60 3.5610E04 11,990.37 23,980.74 O.O8E+00 427E+00 8.54E+00 037bO 3&715E+13

Ca-134 2.620E4-07 11,99O37 23,980.74 O.OOE+OD 3.15E-03 6.30E-03 0sm750 8.748E,14

CS-135 1.4433E-05 11,90.37 23,980.74 O.ODE+00 1.73E41 3.46E-01 0500 6.542E+12

Cs-137 98870E-01 11,990.37 23.980.74 Q.ODE+00 1.19E+04 2.37E+04 i.250o 5.A35E812

tm- Eu-154

I i " -13 8 9486E-03 11,990.37

i ! 1.129 98288-07 11,99.37

r- Kr-4S 1.0707E-02 11,99037 23,980.74 .ODE+00 1.28E+02 7 2 7000 4.863E+05

Np-237 1.1927E-06 11,99037 23,980.74 O.OE0+00 1.43E-1 2.88E41 _ 11.000 5Sr4E404

Pa-231 1.4703E-09 11,990.37 23,980.74 O.0OE+00 1.76E45 3.53E-05

I Pb-2110
Pfm-147

1.6828E-10 .11,990.37 23,980.74 O.ODE+00 2.02E-06 4.04E-06

23,980.74 O.ODE+00
11.990.37 23.980.74 O .OE+00

Pu-241 4.3766E-01 11,990.37 23,980.74 0.OOE+O 5.25E+03 1.05E+04

Pu-242 6.4260E-05 11,99037 23,980.74 .OODE+00 7.71E-01 1.54+00

Ra-226 3.85D1E-10 11,990.37 23,980.74 O.OE+00 4.62E-06 923E-6
-

Re-228 5.2955E-12 11,99.37 23,980.74 QOC.E+00 6.35E-08 1.27E-07

RU-106 2.0413E-14 11,990.37 - 23,980.74 O.O0E+00 2.45E-10 4.90E-10

Se-79
RI-

Tc-99
-k Th-229

3.9357E-04 11,990.37 23980.74 0.08+00 4.72E+00 9.44E+00

1.5644E-10 11,990.37 23,980.74 OOE+00 12BE4-06 3.75E-06

Th-230 27972E-08
Th-22 5.3036E-12
Ti-208 1.5136E-07

11,990.37 23,980.74 0.OODE+ 3.35E-04 6.71E-04

23,980.74 0.OOE+0 6.36E-08 1.27E47
23,980.74 O.ODE+00 1.81E-03 3.S3E-03
_ _AA _ . A AA_ __ . AA_ __ _ ___ __ _ . _

U-232 4.1005E-07 11,99037 23,980.74 O.OE+00 4.92E-3 9.834-03 Thennal Power
1ninaI How B g

Output Heat Output
I(watts) (watts)
2.17iE82 4.342+02

Toial Total

^. i T Smp be e on S um ma __^ry-

Fm: _ Used E

eactor Nodrato.r I4GHT WA R I
Past Claddbng From Z CATE

SOL4NU ConstItuentc U U

.4 501. Emaic ant aZ^ o L.882 0105

Sumnlal y(IWd)* - -
8,xxdh -I: 5410at816117p

lasis tor Paemeter Diff ^:erec:

-

Essis1. fi- unnue b- 1.^

orhtsl tialsd~~~~~~~~~~~~.hhae~~~~~ m~~~~l mm dss~~~~~~~s~~~d
aedes ba cm w ma i odleheatc ka Im mma s
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I
Fuel Radionuclide Inventory Worksheet

L fu* outTameoalaorq"# t
Fuel Nuin. SRP-C

51W O: 24
Fuel UnitsA ne4 -11XI I ROCARRAY
Mmeavy Uasal=a. B0L."9466g EOL.45034kg
ROC Storag Sli: INEEL.

'Fusl decay Sart id" 1966
EakriAtes noft 003

Template: PWR (Ught Waest. Zkc, oW 5%. tU)
OTemplate DaurmpalW* eim9

Template 806. Heavy Meali Mai (MlT) 0.001769111

Estimated |
Canister usae

Bar Fuel Transfer

Template Dea Thiw 50 ye_ _

DIL Esdmng U ( .> 4 x,, xb b Y. n | Ganun4 Souiice4

Cl/MWd From Nominal Boqunding Ful MMAcdft Nominal Fudl Bouxndi Fuel Energyt Photoasec
Radionuaclide Templat Fuel Bumup, (MWdfi Bumup tlWdf (CI) Ih noles(C3) nlnorles(C) Group bounding)
Ac-227 . t.0733E-0 11298&83 11,72229 0.00E+00 t.21E-05 1-16E-05 A5g.0 2V
Am-241 1.A751E4- 1129883 11,722.29 O.OOE0C0 1.67E403 1.73E+03 0.0150 4.46CE614
Am-2427 2.6B09E4-0 1129.W83 11,72229 O.OOE+0 3.03EC0 3.14E00 0A1.0250 2.739E013
An-243 6.2484E-04 11,298.83 t1,72229 O.X00800 7.C6E6C0 7312EC0 0.0375 5423E61S
CP214 4.7820E845 11,298.83 11,722.29 O.OCE+00 5.40E01 5.61E41 oc675 1.064E9U
Clm-1 8.0297E-07 11,29.83 11,72229 0.00E00 9.07E403 9.41E-03 oos50 4.9ZiE+13
CP-243 1.7426E-04 11,298.83 11,722.29 .OOE+00 1.97E000 2.0+00 0.1250 J278E.13
Cm-244 2.7616E-02 11,298.83 11,72229 O.ODE800 1312E+02 3.24E+02 OsO 4205E+1J
Co-60 3.5610E-04 11,298.83 11,72229 O.OE+00 4.02EE+0 417E+Olt 0375 81E1+3
Cs-134 2.6260E07 11,298.83 11,72229 O.OOE+00 2.97E403 3.0SE-03 0. 4276E+14
Cs-135 1.4433E-05 11298.83 11,72229 0.0E+00 1.63E241 1.693-O 8 4.175E-12
Cs-137 9.S870E-1 11,Z98.83 11.72229 QODE+00 1.12E43 04 1.16E+04 125o 2667E+12
Eu-154 6.0320E43 11,298.83 11,72Z29 Q.0OE+00 e.82E03 7.07E+-O t7500 1.16WE+11
Eu-155 2.17E4-04 11,2M93 11,72z29 0.OOE+O 2.4SE2400 2.55E040 N 2 Z le00 407
Fe-55 7f9M9E47 1129&83 11,72229i O.OOE40 OO .96E-03 9.30E43 7 27500 6.77SE4W
U-231 5 5&948E5- 11298,3 11,72229 0.OOE+Q 1.095+42 1.01E742 3u.SXO 421e E+OSN
1-129 91.4828 7 84 129883 01,722.29 O.OOE0 1.1E-02 1.6tE402 SOOttO 2.0(4att
tj-85 1.0707E42 11Z98 8 11,72229 Q.OOE+OO 121E4402 t.26E+02 7.0a000 2Z377E4(*
Np-237 1.192E845 11,29883 11,722.29 0Q00E+40 85E-01 t.40Et-0 11.0C0o 2.7312 40E
Pa-231 2.4703E1 9 1,98.83 10,722.29 .ODE24O 1.64E-05 1.72E-05
Pb-210 1.62SE-C t1Z9883 11,72229 O.OOE+Ol 1.90E41t t.97E48
Pm-147 6.96C6E-tt 11,298.53 11,72229 O.OOE+OO 7.8SE402 S.16E42.

-9238 6.621E-02 11,298.3 11,722.29 0.OOE00 7.49E+08 7.77E+C2
Pu-23 1.1613E42 11298.83 11,72229 O.OOE+O 1.38E+04 t 1.1E+24
Pu-240 1St142E42 11,29&83 1t,72Z29 QOOE+OO t.7tE+02 t.78E+02
Pu-241 4.376SE-0t ttZ98.8 11,72z2tt QOOE+OO0 4.95E+0D3 S.13E+03
Pu-242 6.4260E465 1129183 11 72Z29 O DDE+OO 7.26E-t 7-53E-Ot
Ra-228 3S501E-10 11,2MB3 11,72229 Q.ODE CO 4.35E-tt 45t1E46
PR-228 52955E-12 11,29S83 1122 O& ._8-8 62E0
Ru-106 2.04t3E-14 11,298.83 11,722.29 Q.OOE+OO0 2.3tE-tO 2.39E-tO
Sew79 12376E-05 11,298.83 11,722.29 O.OOE+OO 1.40E-0t 1.45E401
Sn-126 2-S2IOE<05 11Z2MS3 tt,72229 QODOE+CO 2,85E-1 Z.9SE41
Sr-9tt 6.4t63E-01 1129MS 11,72229 O.ODE+OO 725E+03 7.52E+03
Tc-;9 l9't57E404 11298.83 11,722.29 O.ODE+OO 4.45E+00 4.61E+OO
Th-229 1.564tE-10 11Z98.83 11,72229 QODE+OO 1.77E48 1.83E46
Th-230 2.7972E-06 11Z98.83 11,72229 QOOE+OO 3.t6E-0 3.28E044
Thiw232 5S036E-12 11-19&83 11,7229 Q.OOE+OO S99E48 e22E48
Tt-208 15613SE407 1129a83 11,72229 QOOE+OO 1.71E403 1.77E403
tJO32 4.1005E407 112MO.3 11,72229 OCOOE+OO 4.63E403 4.8tE403 TbennatPower _
U-2733 ZS856E-08 11,298.,83 11,722.29 O.OOEx4W Z92E404 &03E404 Ngorl9Natl~ t. Boudt"
tS234 S-2665E405 11,298.83 11,722.29 O.OOE+OO 5.95E-t &.17E-0t Output HeadOutput
U-s235 -1.4487E486 11,29&83 QO 3.67E402 f04E42 3.6E42 (wttW) (watts)
U-*236 75888E406 11,298.83 11,72229 QOCE+CO &57E402 8.90E402 2A02+ L12E+0
tJ238 -Z-6129E407 1129883 O OD 1.52E-0t 1.49E-t 1-S2E-01 Totla Total
Y410 6.418CE-Mt 11,29.83 '11,72229 O.OOE4400 7.25E C3 7S2E C
Other R _doulce 1.C8E+04 1.12E+04

Templte 5-etect Summary
From SFD Us t for Parameter Diffarences:

RFactr t10deratr UGHT WATM LItWAIER
Fuel CltIR

8CI HMt Contuat U U
S0l. Eaw ictWmea OW 01 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Bumup Sumunary (pWd) r B o bumup used In estmatw
From SF0 SEtsnatd

ttml: 11 296t.83| 8,67.0 Wm &tKV a y tke SFDlwub toeW
Boutwnw.1 11.7222 17,314. Wp 8uvtao tdrbk SFD (webd b MWN).

um w untplor Gben Sumun Estimated EOE HIIGIVM EOL Hu
teomhit 0ii- 0.7, i O~bt

'R_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I _,_ _ _ _ __,__d__ erdaltnc_ _ h r _ _b

*TobW t= 0r alt tuW rasiced w11h Oft wkohe muNt be divde bay 80L htq meWa mm" lo 9d spct i h t van tMIfdNT).

-'

IJ

I

J

4

A I
'1

P

~f-.
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Revision 0

March 2003
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Fuel Radionuclide Inventory Worksheet :

Fuel anw, 8ep-0
SW ID 0.t 25

Fuel links & Deser 4 -9 X 9 ROD ARtRAY
Hleavylletal busa BOL.548282kg: EOL.608.3366g
nbc Storagpe SU: WaEEL

'FUM decay OM dale 1968
Estimates as at 203D

TemplatE PWR Qjh Waler. Zkrc. O lo . U)
leiipbte iurnup1uWdO: 6.2

Tempbate OL HVAvy eUal Mn (UT): 0.00176911

Estimated
Canister usage:

Bare Fuel Transfer

Temlate Dwy Time: 80 yers

SI. Sstlmataa .. ~m N,, Re b pa P Galtmla Sources
Photon TOal

CUWd From Nominal Bounding Fuel InItial Activity Nominal Fuel souding Fuel Energy Photonsftec

Radiuoilde Template Fuel Bumup IWdW "uup (MWd) (CI) hintoile I) bwentores(C) Group hounding)

Ac-227 1.0733E409 37.98630 75,972.75 O.OOE+00 4.0BE45 8.15E-05 Avg. meV

Am-241 IA751E.01 37,9W 8* 75,972.75 aO0E+00 5.60E+03 1.12E+04 0.0150 2.891E+15

Am-242m 2.680E-04 37,98638 75,972.75 O.0OE+00 1.02E+01 2.04E+01 0.0259 5793E+14

Am-243 6.2484E-04 37.9£638 75,97275 0.006+00 2.37E+01 4.75E+01 0.0375 5.459E+14

C-14 4.7820E45 37.98638 75.972.75 0.06E+00 1.82E+00 3.63E+00 0.0675 6.31E14
C-36 8.0297E.07 37,9863B 75972.75 0.006+00 305E-02 6.10E-02 0.0650 3.192E+14

Cm-243 1.7426E.04 37,98.8 75,972.75 O.E0600 f.62E+00 1.32E+01 0.1250 2.123E+14

Cm-244 2.7616i-02 37,9BB.38 76,972.76 O.OE+00 1.0eE+03 2.10E+03 0250 Z725E+14

Co-60 3.5610E44 37,986.38 75,972.75 Q.OOE+00 1.35E+01 2.71E8o1 0.3750 1.177E+14

Cs-134 2.6260E407 37,9868W 75,972.75 O.ODE+00 9.98E-03 2.0OE-02 0.57s0 2771E+15

QOOE+OD 5.48E-01 1.10E+00 I 50D 2.706E+13
1.722E+3l

Eu-165
Fe-S5 7.929BE407 37.9BB38 75,972.75 O.OOEA+OD 3.01 E-42 6e2E-2 I

"af
w1-129

&9486.E03 37.98.8* 75.972.75 0.0012+00 3.40+02 - .8S6+02 3.00
9.8288E-07
1.0707E402

75,972.75 OO0E080 3.73E-02 7.476-02 i SAM00 1.337E407

75,972.75 O.OOE+00 4.07E+02 8.13E+02 I 7.000 1SPOE406

75,972.75 .OOE+00 4.63E-01 9.06E-01 I 11.0000 1.769E4061.1927E45 37,986M

Pa-231 1.4703E409 37,S86. 75,972.75 Q.ODE+00 50.6945 1.12E-04
00OE0+0D 839E-06 1128E-05

Pu-M239 .1618E402 37,986.38 75,972.75 O.OE+OD 4 .83E8+02

Pu-240 i15142E-02 37,986.38 75,972.75 0.006D+00 .57ii+02 1.15E+03

Pu-241 4.3766E-01 37,986.38 75,972.75 0.ODE+OD 1.66E+04 3.3E+04

PU-242 6.42806D4 37,986.38 75,972.75 0.006+00 2.44E+00 4.88E+00

Ra-226 3.85D1E-10 37,986.38 75,972.75 .ODiE+00 1.46E45 2.93E45

Sn-126 2.5210E465 37J83B E+00

Sr-9D 6.4163E-i 37,9863B 75,927 .O+D 24i+4 i8E

Tc-99 3.957E-04 37,9868 75,972576 0.006E+00 28E801 2.99E+01

Th229 1564E4E-0 37,9B6.3B 75.972.75 O.ODE+OD .94E-W t1t9E405

TiO23 Z7972E48 37,986.38 75,972.75 QODOE+0ED 1.06E4-3 Z213E403

Th-232 _5-3036E-12 37,986.3B 75,972.75 _ OOOE+OD -2.0tE407 4.03E407

TI208 t5136E407 37,9863 75,972.75 oooE+OD 5.75E43 1.15E402

iJ-23 4.10D5E407 37,98.3 75,972.75 O ODE+OD 1 56E402 3.12E-02

U-233 2.5B56E48 37,986 3 75,972.75 Q.OOE+OO 9.82E404 1 .96E403

UI-234 5266%5E405 37.986=3 75.972Z75 Q.OOE+OD 2.00E+OD 4.0DE+OD

U-2 -t4A4B7E406 37.38= 0.00 3.4DE402 O ODE+OO 3.40E402

tl-236 7j5888E406 37,9B63B 76,97275 O.OOE+OD 2 E8E41 5.77E401

U-238 -Z6129E407 37,98638 0.00 1.79E-01 1.69E-40 1.79E-01

V-Y 64180DE01 37,986.38 75,972.75 0O.0E+00 2z44E+04 4.88+e04

)O1w Radonucies 3.626+04 7.24E+04

T e m l a1L t e S de l e i iin S m i u . ^B lu r p S u n n r i u ( 3 ae c k a - _ _ _ j _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ r _

WaO S nlechvon
Imm Fri 0FD Used - Bsis or Parameter Differences:

leactlr Lstor UWA1ER usOWrAER

PW e ZIRB ZIRC
OL HUt Censtunnts: U U

iOLLEmlchment%. 2873 ObS

Burnup Summary (MWdV- - fBals for sumup used hI estimate:

Frern SFD Estimat

928.601 75* 72 bz m puaasd ibteii e k i_

C~ticka _ _ _ _ _ _ _ _ _

D m upNu Given Surnmp End COB Ht en EOL HU

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 .421

ml Power

Nomiu H eat Bounding

I Wattal I n aits
_ --------
6.E7Ed.2 12M740

Total ToWl

'Reacr * wnco.re rmovagc. e rv e. ordeler dae Oaw d it i Wreddn a a ted ber ht.

aTota hww io ank aocated wm Ia wmwlsh br be dnided by 8OM rvy metal mas IDget spoet bump values (MWOwT).

DOE/SWPJREP-078
RevIsion 0

March 2003
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I
Fuel Radionuclide hventory Worksheet

L17 epd-arg^ is*; .rom>-
Fud Ha: BRP-C2

SNW I ti 26
Fued UnitseA Deem 2 -7 X 7 ROD ARRAY
Hea Metal MaU: OL3l EOL.217.Ogft
ROD Stoge Sflm NEEL

'Fuel dea SW dat INu
Esthat as . 2030

TwnplaW. PWR (Up Waer. ZI, Olo 5%, Ul
`Twlt Sfurnup(W* 61Si2

Templae DOL Hevy Mew mpm 1OCt7el1
TeaDecay Thirm so

Eslnated
Canister usa I

Ban Fuel Transfer

II.Fstnaf;t;m In x4 x Yb Gamma Sources

Photon total
CWuWd From Nominl BoundIng Fue Iitia Actvity Nominal Fud Bounding Fuel Energy Photonssee

Racdlnuclild Template FutN Bumup (UWdf Bumup (MWdf (Cl) brentoceslCl) Inventories(CI) Gfoup (boundlna
Ac-227 1.0733E-09 15,685.20 31,370.41 O.OOE+00 1.68E5-0 3.37E-05 A MeV
Am-241 1.4751E-01 15,685.20 31,370.41 O.OOE+00 2.31E.03 4.63E+03 0.0150 1.194E+15
Am-242m 2.6803E-04 15,685.20 31,370.41 0.00E+00 4.21E+00 &41E+O. 00250 2922+14
AM-243 62484E-04 15,685.20 31,370.41 .OOE+00 9.80E+00 1.96501 0.0075 2254E+14
C-14 4.782CE465 15,65.20 31,370.41 0.05E+CO 7.50E-1- 1 50E+CO 0.0575 2251E+14

I
31,370.41 O.OE+00 1.26E-2 2.52E42 0.0850 1313E.14
31,370.41 O.OE5+00 Z73E+00 5.47E+00 0.1250 8.76ME.12
31,370.41 O.OoE+CO 4.33E+02 8.66E+02 0.2250 1.1295+14
31,370.41 O.OOE+00 5-59E+00 1.12E+01 0.3750 *4.86E+13
31,370.41 Q.COE+00 4.12E-03 8.24E-03 057s 1 .144E15

*I

J
Cs-134
Ca-135
Cs-137
Eu-154
Eu-I155
Fa-55

1.4433E-05 15,685.20
9.8870E401 15,685.20
6.0320E-03 15.68520
2.1770E-04 15,685.20

31,370.41 O.005+OO
31,370M O.OE+00
31,37Q41 O.OOE+00
31,370.41 O.OSE+00
31,370.41 QO.OE+00

1.55E+04
9.46E+01
3.41E+00
1.245.02

1.9E02j 17500-

2.81E+02 [3-5000

&12E+1 1
5 138E+07
1.8t1E+D8
12922.07
5.52206 UKr-SS

PW237

Pb-210

1.0707E402
1.1927E C5
1.4703E-09
1.6828E-10

15,685.20
15685.20
15,685.20

31,370.41 Q0CCE+0
31,370.41 O.OOE+00
31,370.41 OC.0E+00
3130.41 0.00E+00

1BIE-01
2.31 E-05
2.64E-06

4.61E405
528E46~

Fn-147 2.2102E-05 15.68520 31,370.41 O.0OE+00 1.C9E01 7.18E-01
Sr-23 646263E-02 15,685.20 31,370.41 Q.OOE+C0 1.04E+03 2.08E+03

PUF239 1.1618E402 15,685.20 31t370A41 O.OOE+00 I.SM+02 3.64E+02
F>-240 1.5142E402 15,68520 31,370.41 QOCOE+CO. 2.38E+02 4,75+-02
Fs-241 4.3768E401 15,68520 31,370.41 QCOE+CO 6.8SE+03 1-37E+04

-0242 .9&4267E45 15,685.20 31,370.41 0.00E+00 1.017+00 2.02E+oo
Rh-226 3.8561E-10 15,68520 31,370.41 O.OE+00 2.4E5-0 121E-0
Ha-22 52955E-12 15,6815.20 31,370.41 OOOE+0D &31E-M 1.66E407
FoJ106 2.0413E-14 15685.20 31,370.41 &OOE+CO 3.20E-10 640E-10
SO-79 12376E405 15.685.20 31,370.41 O.OOE+CO 1.94E-t 3.88E41
Sn-~126 2.5210E-05 15,685.20 31=S.41 O.OOE+OO 3.95E-t 7.91E-0t
Si 90 6.4163E-M 15,68520 31,37.41 QOCOE+CO 1.01E+04 2.01E+C4
Tc 99 3.3357E404 15,685.20 31,370.41 Q.OOE+CO &17E+00 12-3E+01
TIF229 1.5644E-10 15,685.20 31,37.4 Q.OOE+OO Z45E-08 4.911E46

U.
-j
-

31,370.41 O.OCE+00
31,370.41 QOC.E+00
31,37Q041 O.OE+00
31,370.41 0.0E+00

T1,205
U-232 E4 1

4339E-04 &77E-04
&32E-0 1.658E-7
2.37E-03 4.75E-03
&43E-03 123-E2 Therna1 Power
4.06E44 a11E04 Nomhna Heat Bounding
8.26E-01 1.85E+00 Oulpd Hee OuW
O.OE+O0 1.42E42 (w atts) (wafs)
1.19E4-1 238E4-t 2412 5.57E442
722E-02 7.63E2- Total Total

-J

Oher F
2

1.49E+04 2.92+04
I ,- .,! ,: i. .,7~

Fo SF Use IBase for Puamte Dtfferutces:
Reao lUnder us~wiTWAE | GH W^1ER

Fuwl ra aR r~ n I~IBaO H11CcnetlluU | U

Ij
BL Enikhmwe %.I 2.811 | o10S |

Bumup Sumnuy (UWMI .Basi8 for burnmup used In estmats
Ferom SF0 Est~imted

omishtl 1.0561.9 15 685.2a cn r l bk s "Wv d mim dehl
udowiol 1.641.46 31tS70 4taa biteen avbib

ftEtisted B aunu
Bumup Mutiuplr vben BDump Estknated EOL HUMtlv_ EOI. HU

Nomh4l 1.Z 14.77 1 1.02

'Reader dnkbwn. we remv. srage. 9,pps g orodr date cowll_ VW krsdakin cas r bid.

'Totl Iu OW all es aodatedwlh ile wowd"e mett be dvidd by DOL heavy metMl nma lgo specic bWm valueS (MLtd

J

J

I

OO5/SNF/RSP-078 
Mardi 2003

RevIsion 0 
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.I.,

1
Fuel Radionucilde Inventory Worksheet

L.Fu ant4 Tanc nfo ... rd
Fuel Man. BRP-EG
Sff ID 0. 28

Fu Units & Der 33- 9 X 9 ROD ARRAY
Heavy ~de Maw SW M6kg E 41927ka
ROD Storage Sit: N1B

'Fuel decay Sast date 17
Esimatias of. 2030

Temnglal PWR NOe Water. Zrc. 0 I5%. U)
TTwu uMp (MtWdV. $1.92

TaptM OCM Heav Natal MaMe (1h 0.001781
TOMbwtd DW TbIs! S vears

Esttriated
Canister usaga: I

Bam Fuel Transfer
..I

1II. Estimastr .z i 1X x, b Y Gamma Sources
Photon Total

CUIWd From Nominal BoundhgV Fud Initial Activity Nominal Fud Bounding Fuel Enerty Photoatsec
Radlonuclkla Template Fuel Burnup (MWdt Sumup (UWWd) (C Imentores(CI) bwertores(CI) Group Mounding)
AC-227 1.0733E4-0 140,435.08 280,870.16 0.00E+00 1.51E-04 3D1iE-04 Avg. lWV
AM-241 1.47s1E-1 140,435.08 280,870.16 o.OOE+00 2.07E+04 4.14E+04 0.0150 1le089.1
Am-242m 2.6809E-04 140,435.08 280,870.16 o.ooE+00 3.76E+01 7.53E.01 O.^Em 2142E+15
Am-243 6.2484E-04 140,435.08 280,870.16 0006.00 8.778+01 1.75E+02 0.0375 2.01^E+15
C-14 4.7820E-05 140,435.06 280,870.16 ooE+o00 6.72E+00 1.34E+01 0.0675 2525E+15
Ct-36 8.0297E-07 140,435.06 280,8716 O.0OE+00 1.13E-1 2.26E-01 0.08sO 1.1806.+1
Cm-243 1.7426E-04 140.435.06 28087016 O.OOE+00 2.45E+01 48E+01 0.1290 7A50f*14
Cm-244 2.7616E-02 140,435.06 280,870.16 o.OOE+00 3.88E+03 7.76E+03 02250 1.007E+15
Co-60 3.5610.E04 140,435.08 28070.16 o.o0E+00 5.00E+01 1.00C+02 0.3760 4.351E+14
Cs-134 2.6260E407 140,436.08 280,870.16 o.OE+00 3.69E-02 7.38E-02 05780 1.025E+16
Cs-135 1.4433E405 140,435.06 280,670.16 O.0OE+00 2.03E+00 4.05E+00 o0s.5 1.AeE014

*^.t137 ~ ~ ~ ~ ~ lq,,ou -R~E1 1a-:En 7oR,.OU.n1 nnnFr~u nn _ 1EU^ 77RF *-

JL

I~S-1dI WovmnL~
Eu-154 ___ .03208E4

1qu,*.=.VD Zouofu.10 U.LUC*W I..WC+UD ie.f=+u* t25CO 6.l86E*t3

O 1.69E+03 1.7500 Z7799 t12

-1429 - -- -- 9~~
Kr-85 I
NP-M 1

7 140,435.08
2 140,435.06

B Z QOOE+CO0 126E+03 2.518+08
QOC.E+00 1.38E41 2.76E-01 Ii,0 .00E+00 1.50E+03 acO E+03 7.o0co 5.695E+Ce

.1927845 140435.08 280.870.16 Q.OOE+00 1.678+00 3.35E+00 11.00C0 65402

P5-231 1.4703E4 140,435.0 280,870.16 0.006+00 2.06E-04 4.13E-04
PbD210
Pr

Pu-240 1 .142E-02 140.435.08 O.OCE+00 2.13E.03 4.25E+03
Pu-241 4.3766E4t 140,436.08 280,870.16 o.OOE+00 6.S1E804 123E+05
Pu-242
Ra-225

8.426E-064
3.8501E-10
5296sE-12
2.0413E-14
12376E-05

X4 1.08DE4

dU
J
11
I

so-
1 280,870.16 Q.OOE+00 1.74E.00 3.48E+00

Sn-126 2.52108E05 140,435.06 280,870.16 o.o0E+00 3.54_+00 7.08E+00
S-90 6A163E41 140.435.08 280,87.16 QOOE+00 9.01E+04 1.80E+06
TC-99 3.9357E.04 140,435.08 28,87.16 Q.OOE+00 S.38+01 1.11E+02
Th-229 1s644E-10 140,436.08 20870.16 o.o0E+00 220E-06 4.3sE-05
Th-2 2.7972E806 140,435.08 280,8716 o.ooE+00 3.93E43 7.868E43
Th-232 5.336E-12 140,435.08 280S87018 o.ooE+00 7.46E-07 1.4sE-06
TI-208 1.5136E-07 140,435.08 28070.16 o.OOE+00 2.13E-02 425E-02
U232 4.1006E47 140,435.08 280,870.16 O.OE+00 5.76E-02 1.15E8-1
U-233 2.5856E846 140,435.08 280,870.16 O.00E+00 3.63E-03 7-2J^43
U-34 52665E-05 140436.08 280,870.16 o.ooE+00 7.40E+00 1.48E+01
U-23 -1.4487E46 140435.08 0.00 3.47E-01 1.43E41 3A4E-01
U-236- 7.5888E46 140435.08 280,70.16e Q.OOE+00 1.078+00 2.13E+00
U-238 -2.8129E47 140,435.0 0.00 1.48E+06 1.44E+00 1.48E+00
Y-90 SA180E-0 14A08 280,870.16 o.ooE+00 9.018+04 1.808+05
Other Radbnuckles 1.348+05 2.68E+08
m.T T te S~ieecton , aurnrrrr ___ _ _ _ __*_ __s-;_______

Temp Wseecto Summm y
From SFD Used fBas or Parameter Differences?

Reactor UGH? WATER [ UH WATER
Fud - ZIR ZJRC

BOL H1 CnafU | U u
SOL Enrki %Im3n J3t3 | 0105

tfup Sumnay (UWdr Basis for bunrup used In estimate:

From SFD Estrmated

Bvoundhg:. 83AW441 280,870.16 Br bwnumaa1ab*tAt*dbnu,

Checks__ ___

I ~~~~~~~~~~s~ntud Durup
BIDufti Eatknated ECb HNIGn EOL Hl1

Nvmbt OAS 2t|
Soundkg 1.7a

Thermal Power
Nominal HeA 8ounding

Outpd't liHe Output
(Watts) (wats)
234E+ +

Total Total

4
J
Ar

'4oReactor shutdawi% coorerwan sn, age, d*VW or ohter date coMm*tg tha Wadoom ceased for fuel.

ToWel busrp lorS fuel UaDate *ih tS worhe msdt be tvided by 901. heavy meal .ml b0 gopeefc bur" v e (MW d".

OOE/SNFtIIEP-078 

March2003

RevIsion 0 
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Fuel Radionuelide Inventory Worksheet

F. Yud~~i'i~~auipbte Infomiudan,~~
kme km BR-64

SW ID#. 1081
FMUdtk & Dour 4- 9 X 9 ODARRAY
Heavy Mew MUea: BOL+50A6kg: EOL.541.107kg
ROD Starae SW.: WIEL

etF decay start date 1973
Extnates as a: 2030

Template: PWR OtgN Water. 2k O to 5M U)
resmptat. Ewmp(wd* 61.92

Templat BOIL Heavy metl usa nT): 0.0017611

Template Decay Time: SD yars

Estimated
Canister usage:

Bare Fuel Tranaler

E. ifiars -.: . m x. KbY b Y Gamma Sources

Photon Total
CIMWd From Nominal Bounding Fuel hitial Activity Nominal Fuel Bounding Fuel Eney Photonalsec

Radlonucikde Teriplate Fuel Bumup (UWd Bumup (MWd' 1) hntou CI -nventodes(Ci) Group bud

Ac-227 1.0733E49 11,96222 23,924.45 0.00+E00 128E-05 2.57E-05 Avg. UeV

Am-241 1.A751E41 11,962.22 23,924.45 0.0E6+00 1.76E+03 3.36+03 0.0150 9.103E.14

Amn-242m 2.6809E-04 111,92.22 23.924.45 0.006+00 321E+00 6A41E00 on2so 1324E+14

AM-243 62484-04 11,962.22 23,924.45 0.006+00 7.47E+00 1.49E+01 07s5 1.719+14

C-14 4.7820E-05 11,962.22 23,924.45 O.OE+00 5.72E41 1.14E+00 o0075 2.151E+14

C4-36 eO29.7E47 11,96222 23,924.45 O.OOE+00 9.61E43 1.92E402 0.0os0 1AoSE+14

Crn243 1.7426E-04 11,962.22 23,924.45 0.OOE+00 2.08E+00 4.17E+00 0.1250 6.G876.13

CInI241 Z.7616E4-2 11,962.22 23,924.45 QDDOE40 _ 3.30E+02 6.61E+02 022s &ssIE+13

Co60W 35610OE-Q4 - 11,962.22 23,924.45 O.OOE+00 4.26E+hO 8.52E+00 0375 &.7ME+13

Cs-134 2.6260E47 11,962.22 23,924.45 0.OOE+o0 3.14E-43 6.28E-03 0s70 .727E+14

Cs-135 13A433E45 11,962.22 23,924.45 0.006+00 1.73E01 3.45E401 o0.50 6.52E+12

Cs-137 9.8870E.01 11,962.22 23,924.45 O.OE+00 1.186+04 2.37E+04 12500 ,423E+12

Eu-154 6.0320E43 11,962.22 23,924.45 O.OE+00 722E601 1A4E+02 1.7500 2.364E+11

Eu-155 2.1770E404 11,9S2.22 23,924.45 QO.OE+00 260E+40 521E+00 2.2500 JS1SE 07

Fe45 7.9296E47 11,962.22 23,924.f5 0.00Q+00 9.49E43 1.90E-02 z7500 1361E4OB

H-3 a9486E403 11,9S2.22 23,924.45 O.OOE+OO 1.07E+02 2.14E+02 315000 sss4Eos

B-129 9.8288E407 11 ,967 23,924.45 QO.OE+OO 1.18E4-2 235E402 soo03 4.2t1E+06

Kr485 1.0707E42 11,9622 23,924.45 0.00E+00 128E+02 2.56E+02 7o000 4SS1E+DS

Np-237 1.1927E&s 11,9622 23,924.45 O.OOE+00 1.434-01 2.85E-01 11000 671E404

Pa-231 1.4703E49 11.96222 23,924.45 O.OE+00 1.76E45 3.52645

Pb-210 1.6828E-10 11,962.22 23,924.45 0.006+00 2.01E45 4.03E46

rPm147 6S606E406 11,962.22 23,924.45 .OOE+60 833E-02 1.67E-01

Pu-238 6.6263E-02 11,96222 23,924.45 Q.OOE+00 7.93E+02 1.59E+03

Pu-239 1.1618E402 1196. 2 23,924.45 QO.OE+00 1.39E+02 2.78E+02

Fi-240 1.5142E42 11,96222 23,924.45 QOE+00 1,81E+02 3.62E+02

Pu-241 4.3766E-01 11.96222 23,92445 O.OE+00 5246+03 1.0E+04

Pu-242 6.4260E45 11,962.22 23,924.45 0.0WE+00 7.B9E41 1.54E+00

Ra-226 3.8501E-10 11,962.22 23,924.45 0.OOE+00 461E4 9.21E-06

lRa-228 52955E-12 11,96222 23.924.45 0.00E+00 6.33E46 1274-07

Ru-lOS 2.0413E-14 11,M922 23,924.45 0.00E+00 2-44E-10 4.88E-10

Se-79 12376E4- 11,962.22 23,924.45 0.006+00 1.4A-01 Z.96E41

Sr-90
-Y- Tc-W

Th-M
Th-n
Th-M
T1,-M
U-=
U-M
U-M4
LI-=
U-2X
"2M

6.4163E-0t 11,962.22 23,924i45 O.OOE+OO ;.68E+03 i54E+04
1 ~~~~~3.935E:4_ 11,9S2.22 zi,924.45 O.OoE2+OO 4.71E+C0 9.42E+OO

'9 ~~~~~156U44-0 11,962.22 23,924ff Q.OOE+OO 1A87E46 3.74E406

DO 2.7972E48 11t9S222 23,924ff O.OOE+fO 3.35E44 &69E44

12 53036E-12 11,9S222 23,924.45 QOOE+OO 6.34E48 1t27E407

3 t 5~~~~I13SE407 ti.9622 23,924.45 &OOE+00 1AiE403 3 62E403

> ~~~~~4.11005E47 *tPF62?72 23,924.45 Q.OOE+OO 4.91E403 9.8tE403 Thermal Power

I BE4~~2-AL -8 11,962.22 23,924.45. 0.0E+00 3Q09E4-4 e.1sE44 A Nomin~al N Batmdng

1 ~~~~~52665E405 11,9S2.22 23,924.45 QODOEfO 630E-01 1296E+OD Outpen ffeafotw

i ~~~~~-tA487E406 11,962S2Z OOD 4.1eE42-2 2A3E402 4.16E42 Mledts (Waft)

i ~~~~~7.5888E46 11,96222 23.924.45 O.WOE+COD s.8E402 1A.12E401 L6IU.= 4JX4*2

~~~~-258129E407 11.962.22 QLOD 1AOE41 1.76E401 . -1.80E1 I ToW Tolam

Y-90 64180E41 11 2 23,924.45 Q.00E+00 7.86E+03 154+04
Other R adkxuw~jes 1.14E+04 228E+04

ltSu i Summary tre ed Basis for Pbame Dsffed enes:

Reco 1111odrsr LOWAlER LIOW WATER=

Fuelih ZRC 1 ZinC
ZOL HH Candi U U

501. W 9 i 85r8f 3.47S OtoS

> t~~~waup Summary (UIwer JR-i for brp tzsed in estimtnae:

P rom SFD Eatbdal
Nombral: * ,5Z579 1 I 1N bmSt cablmied frm btumavy leW mm dndr'ad.

Sondlig 8.5S3.241 2ao2 _v _bbe1 a

-'-4- r -

Estimated~wt 8~.tt~ver64

L.- Rector stftwnme vemovel Oxarag alrppbig or odwe date comrfirrim*~ ara at essed lor kal.

1'Tai bfra4orarehl aseodatedwfti64.woubt.eet.m.at be ivdedy SQL heVY metalmesateget Pedlckarevtoe~s (MWEMT).
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I. I 1

* Fuel Radionuclide Inventory Worksheet

4 FINA and Tenillsl Wnnadot -

Fuel Nun. 6$8-EP
SNF at # 2

FuelUit A3Kg Omes 3.-9 XI R OD ARRAY
Heavy MOWi Uss:; BOL-369.99kg; EOL-361.85V
ROD Storag Sbwe WElL

'Fueldecay slt det 1974
Estimates as - ft 2030

Tamplawe (o: Case)

Template loL ea Meta MSan OM:h 0.00168
Template o ecayTbne: 50 Yom

Estkkidaed
Cani ster usae: I

Bara Fuel Transfer

UI F5Stimatia m 5. 5. b Y. yn Gamma Sources
Photon Tot

C-Md Fr Nominal BoundIngIFUIS inItial Activiy Nom u Fud 8 ouudng Fuel Energy Pbotonabh ee

Radlonuelde Tefla late Fuen Bupup (MWd Burnup p (UWd' (CO) v ewtodes CI rventouCl) Group (bounding

Ac-227 250 20E-0E 17,236.4 4 34.473.25 O.OO0 43 4.£34E.2 2 .669E42 Avg Ma

Am-241 88432E+00 17,236.64 34,473.2 0.001Q+00 1.4O+05 2.98E+05 0.090 2.963E*1

Am-242m 1.7272 -02 17,23.64 34,473.2 O.OOE.+0 2.71+02 5.425+02 OmO5 8771E*15

AmA-243 16 .62888 02 17ZB 6.4 4 34,473.23 0.OOE+0 2.4E02 5.625+02 OD375 4279E.16

C-14 1206tE-8 17,2364 34,473.28 Q .OOE+O 2.08E+03 4.16E+03 000575 921615

C -P3 2249E-03 17,23664 34,473.28 OOOOE+O 3.94O+01 7.8501 0.0o50 3.o895r.

-12 4 1.0 81844 -04 717 36 . 4 34.47328 O .O E+00 1.8.O-01 2.07E -01 0 .002t 0 2.tt8 53E

C rm--4 2 -02 17,236.64 34,473.28 QO E+O 1.64E+03. 327E+3 3.83E+03 22 0 00 2.64E 5

237 3 .5E 00 5-0 0 17 ,23 6.6 4 3 4,4 73 .28 .OO E+Ott 2. 833 + 00 . 5 . 5E + 0 0 1_ 0 1. 061 ..4

Cs--33 2.16984-06 17,236.64 34,47328 OO .O0+00 3 .82E4 - 9..6E -02 055 tn#9t

Cs-135 4.3976E.04 17,2.64 34,47328 O.OOE+OO 00 78E.1604 1..E2EO OBC 4.tW 12t 1

Cs-137 3.4 197E .04 17,236 .64 34,473.28 0.5oo +00 5.S 5+0 . 13 .1+O +05 1 25C 1e 02e E

Eu -3 14.172E4t 17,2386.6 4 34,47320 OO .OO 6.0 4 4E* 3 12 9E+04 147W 1236E+1

E u- S t4.868U 3 -03 17236.64 34,47328 O .OO7E+0 4.2+02 t .73E+ 2 22sc 5. 344E1

Fu-24 5. 370E7413 17738 .64 347328 0.00.E0+ 92.1501 7.85+ +02 z8 sco $.fWs7

F9 - 1 1.772Et 0 17 ,26.64 34,473.28 O .O8E 5+0 8 1 0 .0 0+0 0 1.68+G sso+D 5 s9sE06

1 u-2 1 1.018E4 -05 17, 2 664 0.007 3.124 34 4 3+0 1 2.O01 3.185+01 .6 E 1s o 23 3E 37

r-8 5 1.27 7 E-071 1773 .64 34,473.28 0.OOO5+00 3.82E-03 7 33 .7E03 7D 0o 2SM

Np -237 1.640DE -04 17,23664 34,473.28 .OOE +00 2.041-09 5265E+0 1t.0X 0 3DssE E 0

P a-lO 1.38M8W- 17,236.64 34,47328 .OOE0 +00 2.31E-02 4. 093gE

-210 4 .7312E7-04 17,238.64 34,473.28 O .O0E +00 3.16E4 0 6.63E4 00

PS -147 32198 E4 04 17,23.64 34,47328 O .OO5+00 2.55E+ 00 1 . 75E+Ot

Pu-238 -1.1924E3D0 17236.64 0.00 4.75E+04 2.90E04 4.75E+04

Pu-239 -4.86001542 17,64 0.00 5.75E43 4.OE+03 5.75E+03

-240 -3.0127E-0t 17238.64 7.2 7.0E0+03 2.15E+03 7.35E+03

Pu-241 -29t7E 502 17,2364 0.00 1.89E+08 O.OOE+O0 1.89E+08

Pu-242 -1.1381E44 *723e.6 0.00 3.18E+Ot 2.95E+0t 3&18E+1

Th-226 1.0760E- 17,23.64 34.47328 O.OOE+00 1.31543 .71E403

Ra-228 6.0160E407 17,236.64 34,473.28 O.OO5+00 1.04E1- 2.07E-2

1106 1.337BE-13 17,236.64 34,47328 0.005+00 2.31E400 4.62E19

S-279 1.917E-04 17,23.64 34,473.26 o.OOE+00 3.31E+00 6.61E+00

Sn123 .621.660E4 17,2368.4 34,47328 O.ODE+00 8.7E+00 5175E+01

S19-2 1 23859E -01 17.238 .64 34.473.28 O .O0E +00 2.239+DS 4.78E +0H

T-99 67678E03 17236.64 34,47328 O.OOE500 1.17E+02 2.33E+02

T -2 6 2.259485-0 17,36 4 34,47328 0.00E+00 4.1E+02 7.79E102

Th-23 7.5955E8-0 17,236.64 34,473.28 1OOE+O0 1.31E0+0 t64.01+

Th-232 6.0208E47 17Z3664 34,473.28 QOOE+OO 1.04E-M Z .08E42

TP-2C8 7.5795E465 17,238S4 34,473.28 O.OOE+OO 1.3tE+00 2.61E*OO

U4!3 2.0521E404 17,236.64 34,47328 O.O~OOE0 3.54E^4 7.Q7E+OO Themi Power

U-233 _3.6128E44 1723 64 34,47328 QOOE+OO 6.23E+C0 1.2#E+0 NotminalHt Bounding

U-234 1278aE4 02 17236.64 34,4 7328 O. DM+4 Z20 )E* 02 4.41E+02 Outw u "OMtOutu

U-235 5.74W6E44 1723 0.64 34,47328 1.59E-t l.otE+Oi ZOEt (Wats O )

U I2318 2 -348#44 M 17 ,2X54 34,47328 O.OOE+OO 4.0#+00 &IOE+ 00 lD4E+0 Z SEw40

u238 1.1581E404 17,236 34,47328 l.9BE02 2.C2E+oO 4.01E*OO ToWa TOW

Y-90 13861E+01 176.64 34,473.28 QOE+00 2.39E+05 4.78E+05

Oae RaFmuclidee 8.8GE+06 1.77E+08

13m3l. Selction Sammawr Burns S sad C l _Y a" _ _

Tema Selection Summary

Frc SMD Used for Parameter Diferences:

Reactor loderalor I fUmW WAee cow

Fuel CjiSn ZiRC SThSo oa W duit dob eh ce la use

BOL HNM Constbents Pu ad U U.h, Pu
BOLWm Echma* %: 07 0 0100 _

BunMup Sumnmawy (UWW sor burnup used In estmata

From SFD Estinated

Nomk hi6507.65 17 .23i.6 ] el afb d h ft hwq mol m dearysd

Bournil: 7.13.56 34473 bAW Massed l be lete ax etamev.

Checks

Esterattd Sumuaf

Bwup Multipfle Gien Bumup Eatisted EOL HMtGkv EOL 0NM

hO l: 1Z 3.12
Boundiny 2z79 4.s

'Reacrlbtiwr k oerod,. sbage. apg er a e 4M cw VW irraaon cease for fuel

'Totrl alt foral ul kidans ed wh Ift wo*&lee mnta be dsded by OM eay med massto get spcb c tiunLp values (WdVn.

OOINIS-78Mrh20

j

U

I

-A
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Fuel Radionuclide Inventory Worksheet .I

'10~~~~~ Fuel Name: SRP-F
UHF ID S 30

Fuel Units A Oever- 13 -9 X O ROD ARRAY
H4eavy Metal Meass BOL.1799.104kg: EOL..1756.750kg
ROD Storae SIt.: EIEOL

'Fuel decay art date: 1974
Eattes as of: 2030

Tenplate: PWR OVA Water. c. b ID .U)
almplote, Bunwp(lWd): 61o2

Template W0L Heavy Metal Mas T): 0.00176911
Template Decay TIw 50 Yom

Estimated
Canister usage:

Bare Fuel Tansfder

la. Estimates mI N. X.. b V.. VS
.5

i - .IPoton Total

CVUWd From ; Nominat Bontding Fuel iln t Nomia Fel Souding Fuel Energy P
Tenplate Fet Bumup ( et1Wd 3 fltmwv MUWd? (Cn hIvernt I) klreor"CO) .Group (bounding)Radlewmilde

4.32E-05 8.64E-05 I Avg. NOV

6.94E+03 1.19E+04 0.0150
80.53.99 M.00+00 - .06E.01 -2.16E.01 1 0.0250 6.141E,14

Aif-243 6.2484E-04 4026Bo,00 80,535.99 OOOE+00 2.52E+01 603E+01 0.0375 6.787E14

C.14 4.7820E-05 4,A800 80,535.99 0.00E+O0 1.93E+00 3.85E+00 0.0575 7241E+14

0a.J6 0297E.07 40,26Mt0 80535.99 O.OOE+00 3.23E-02 6.47E-02 0.050 3.383E+14
-

C--243 1.7426E-04 40,268.00 8S,535.99 O.OOE+00 7.02E+00 1.40E+01 e 0.1250 2251E+14

CMn244 2.7616E-02 40,268.00 80,535.99 O.OOE+OO 1.11E+03 025 2JssE+14

Co860 3.5610E4 12480+14

Cs-135 1.4433E-05 40,268.O0 80,535.99 .0D0E+00 6.81E-01 1.16E+00 OJsc 2AZME+13
Cs-137 9.8870E-01 40,268oo 80,535.99 0.00D+00 _ .98E+04 7.96E+04 1.2500 _ 1J2sE+13

Eu-154 s.0320E-03 40,26ao_ 80,535.99 0 0 2ooE+ 43E+02 4.86E+02 1.7500 8.02sE+11

EU-1s 2.1770E-04 402680oo 80,535.99 O.O0E+00 8.77E+00 1.75E+01 2.2500 .312E40

,Fe-55 7.929sE07 40,268.00 8053599 O.OOE+00 3.19E02 639E-02 2.7500 4.490E48

e I -3 .9486E043 40,26.00 80535.99 O.ODE+0 0 3.60E+02 7.21E+02 SSOOO 3.317E+07

L 1-129 9.828sE407 40268.00 80,35.99 OD.E+00 3.96E-02 7.2E-2_ 60oo0 *1EAE+07I 2 Kr45 1.0707E-02 40,268.00 80,53.99 O.O0E+00 4.31E+02 862E+02 7.0000 1.6=3 06

Ne 237 1.1927E-s 40268o. 60,535.99 0.O0E+00 4.80-01 9.61E-1 I11.0000 tJ75sE0o5

PPa 231 1.4703E-09 40,268.00 80,635.99 0.000E+0 6.92E-06 1.1E-044

Pb-210 1.6S28E-10 40,268o00 80,535.99 0.O0E+00 6.78E-06 1.36E-05

E i -Pm147 69606E-06 40,268.00 80,535.99 0.00E+00 2.BOE41 5.61E-01
: p,.238 6.6263E02 40268.00 803.99 O.OOE+400 2.67E+03 s3+003

- -.Dq a IAIME.aM An. sea nv an ssq ona n rvar.m. A esM.ns a 1Ai...m
r w. WV§EK _vsw.w evW w.wr w _.woc w.__

PU-240 1.5142E02 40,26.00 _80,535.99 I

1.5sE-05 3105-0

5.2sss0E-12 40,268.00 80535.99 - -. 0OE+0400 2.13E-07 4.26E047

.T-

RU-106 2.0413E-14 40268O 80,535.99 0.004E00 822E-10 1.64E-09
Se-79 1.2376E-06 40,268.00 8s35 0.00D+00 4.9sE-01 9.97E-01
Sn-126 2.52100406 40,26.00 80,53.99 0.000+00 1.020400 2.030400
Sr-so 6.4163E01 4026800 ,535.99 0.00+00 2.58E+04 5.170E+04
Tc-n 3.9357E-04 40,268.00 -80535.99 O.OE+00 1.58E+01 8.17E+01
Th229

4026800 80S35.99 -QOOE+400 2.14E-07 . 4E27E47

T-206 -S136E-07 40268.0 80"35.99 o.0oE+00 609E-03 122E-02
- U-M22 4.1005047 40,26. 80,35.99 O.OOE+0 _ 1.65E-02 3.00E-02 Thermal Power

U-233 2_SBS6E4B 40,268.0w_ 80so35s .OE+00 1.04E403 Z0sE43 INombial Heat Bounding

U-234 52665E4s 40,26.00 80,535.99 O.OE+00 2.12E+00 4.24E+00 - Outpt tHat outu

U-235 -14847E-6 4026.00 0.00 1.37E-01 7.83E-02 1.37-0 1(wats) (wafts)

U.236 7ssE4-06 40268.00 60,535.99 O.OOE+00 3.0SE-01 6.11E-01 7.28e+02 140E+03

- 1.-U238 -2.129E47 4026800
Y40 6.4180-01 4026.00

- Other Radlsnu
} LTxniple Sdection Sunn.Biarmip Stimmmaw

Ilantpate Selection Surmary
IJ ~~~~~~~~~Fftm tlF usd

Rewtorigoderr LUGHT WATER UHTWATER

*aL HU Constkuee __: U U

1 BO Sumry %d): 3_515 0_ _ _

> Bumuap Sumrrary (MWdf

_ Fmm SFD Esinsted

0.00 8.83E-01 5.73E41 5.8341 I Total
80,535.99 O.OOE+00 2.58E+04 5.17E+04

93.84E04 7.67E+04

Basos r Parameter Differences:

_Bass for burmup used hI estimate:

I

18.M_81 40,28 Maul halediaed km fw k~eymte enes *dukoy
w =B3535 famVwnw'eusuedlebetelce st ad hm426.797.35_

-

I
EstenatedBwmpf

Burnp mutv~lr IGiven burnup Esthnated CO. HIaVGiveni EOtL HU

1 0.6 ___1 _ ____ I~ ~ ~

Recto a n, rre moval. arae. iet or er dee cerrng 9 sagon atd acbr lus.

rta bwm r as eod n _ wke abe dd by BOLv mea am gtdc bw . Wd).

OOEISNFi'REP-M7
Revlsbio 0

March 2003
Pape D-63 D-585



I I A 1

Fuel Radlonuclicb Inventory Worksheet-

LI.Sd an~tmlt . Jv~~wrad~wnutio
Fued Nurn. BRP-F.PU

SNF MS 1082
Fuel Units & Omea 2 -9X 9ROD ARRAY
HleMv Metal se: BOL-M6.502tg EOL-M.2k36g
ROD SterapeShe WMEE

IFUe" deta gm ddw 1974
Esrnatewas d: 2030

Taripla* PWR Aigt Waler. Zkc. 0b so LU)
"irgnplatbwnup(UWd: 8619

Template DM Heay MOW Uses (Uf) 0.o0t76911
TwnpbtbD "T, SO syew

EsMklaed
CaflISter so _I

Bar* Fuel Transfer
IZ~

MizEstiumatesF ' - is . ni xb b YYb Ganunm Soure

CUN~d Fro1 . ornin S-WndVFuWlha AncISAWt NomkWJFuol 80undlqFuol EneWg Pbotonalm
Radlonuclide Tomate Fud Burnup (UWdf Burnup (LWd)f (CIO InventarlWO) Inventorie(Cl) Group (boundting)
Ac-227 1.733E420 5,489.09 10,978.18 0.03E+00 $.89E-04 1.91E40S Av0.2 .
Am-241 1.4751E-4 5,489.00 l0,97&18 O.OOE+00 1.82E.2 3.0E+03 0.os50 4.177E.14
Ao.2426 2.6809E-04 5.489.09 10,97Q18 O.OOE+00 1.47E+00 2.94E+00 0.0750 8.371E+t3
ACs243 2.2484E4- 5,489.09 10,97.18 Q0.E+00 3.43E+0O 6.86E+00 0.375 74.06E+13
C-14 4.720E3-06 5,48909 10,97&18 .5 0.E+00 2.62E-01 52sE-01 o0.7s0 s9871E+13
cS37 89.287E07 5,489.09 10,97.18 O.OOE+00 4.41E003 .02E043 o15o 45t2E+13
Cm-243 1.742E0-04 5,489.09 1o97.15 03.0E+00 93.31E41 1.18E+00 o1.7500 .013
Cm-244 2.761E7042 5,489.09 10.97&18 0OE+00 1.12E+02 2.3E+02 02250 3.76013
Co480 3-M3E404 5,48909. 1owg7a1 0.03E+00 1.95E+00 3s91E+3O 0w-5M 1.70tE+t3

Ce-134 72.6600E7 5,489.09 10.978.1s 03.0E+00 14.4E4-3 8103 -2.7500 4.3OSE014
C-13s 1.4433E0 5,489.09 10,978.18 O.OOE+00 7492E102 1s8E-01 0.85000 3stE+12
Cs-137 9.8873E401 SA~ss.09 10,978.18 O.OOE+OD s.43E+03 1.09E+04 12NO0 2.42aE*12

Eu-154 6.032()E-3 5,489.0Q 10,978.18 Q.OOE+OO 3.31E+Ot O.a2E+01 1.75W0 l.0AWE 11

Eu-155 Z1770E404 5,489.00 10.97a18 Q03DE+00 1.19E+00 2.3sE+00 22500 1.798E+07

Fe-5s 7.s2ssE407 5,489.09 10971LIS O.OOE+OO 4.35E403 s.71E403 2.7500 s .37E+(Y7

H-3 &94~~86s&eE 5,48909,o t0,97a t8 0.03E+00 4.91 E+01 g S2E+Ot 34so00 45-=E~

1-129

2550+04
5.489.09 10,978.18 0.00+C00 607E0-0 1.61E4-0
s.489.09 10.97818 0.3E+00 9s24E-07 1.86E-06

Sfn-147 6sec6E-0s 5489.09 10,97618 0.00E+00 3.82E-02 7.74E-02
5,40 s6263E4- 5.489.09 1097.S18 0.00E+00 3.54E+03 7.20+02
r-M~ 1.161sE402 5,489.09 10,97a18 O.OOE+0 G.32E+0o 12.4E+02
PU-240 1.51i2E-02 5,489.09 10,97618 Q03E+00 .731E+01 1.66E+02
PU-241 4-3761E9- 5,489.09 10.9718 O.OOE+00 2.40E+03 4.80E+03

-242 6.421OE5-0 5,489.09 10,97618 0:03E+00 3.53E20+ 7.05E401
RaR22s 3.1E-10 5s4ss.0s 17u18 QODE+OO 6.2E438 4.23E048
Ra28 S-sssE-12 5,489.09 10 978,18 Q03OE+C0 2 s1E-s 6.81E-M
RU10e Z0413E-14 5,489s.0 10Q97s19 O.OOE+OO t.12E-10 2.24E-10
SO-79 1.2376E405 5,489.09 10.W97a1 QODE+OO A7sE402 13eE-t
S _12_ Z5210E4$ 5.4ss.Qs 109s7er8 Q03uE+C0 1e3sEsmt 2.77E41
B -so e.41e3Et 5oA 49 1000 7a8 O.OOE+CO 3 52E+03 7.04E+03
TO^M 3.s3s7E404 s,4ssD os ogme. O.OOE+OD 2.16E+00 4.32E+30
TIF22 1.5S44E-10 5,489.09 1019ma1e QOOE+CO &59E-07 1J72E-0e
Th230 2.7s72E-0s 5,489.0s 10,9MIS1 0.03E+C0 1.s4E-4 3.Q7E044
Th232 5-103W12 5,48s.09 10,97a18 0.78E+8 00 b91 E-W SS2E408
ToIos 1.5136E-7 5,489.0s 10,97a1I Q3OE+30 s&31E-04 1.eeE403
Ut32 4.10DSE407 5,489.09 10t978.13 QOOE+CO 2> 25E-3 4-0E-03
U233 2 sssE-0s 5,48.9.0.9 mo9ms.18 Q03E+00 11.42E404 Zs4E044 t
U-234 5.2eesE-s 5.4e .Q9 10.97a13 Q03OE+00 2.ssE41 5.78E-01

b-M s7 A487E0 5,489.09 QOO0 2.CSE-CQ 1.2eE4Q 2.0sE.02
U 23 7.ss88sE-0 5,489.0s 10.97a18 QODE+CO 4.17E4Q2 s33E402
iE-23s -2.s12sE407 5.489.09 QOO a74E402 s.e^E402 &74E-02
Y-so &4180E-M 5,489.09 10,s7a18 0.03E+30 s3,5E+03 7.0SE5+03

m TepbitSel il~ary.Bunp 9atitnte -idl7f,,Q+N

Templatu Selection Summay . tm .. ....
e r SrD Ueed Beee for Pamarneter Diffhrencea:

Rleador ofertar UGHT WATER UKIHT WATER -
Fud Claiig: ZaRC ZIRC

BOHContibint U U
BOL Enrcu tI.4 3-101 -o0

Bumwup 9 Y (uWdf Bags 1er burnu used In estim
; ~~~~ ~~Fro SFD Esrm d

Norsins 4.Is4.8e1 KZ09o Nr V~muobohmeh -_tm dea

Checks

Estmtd BumP
Burp mulr Given Burp Estmt EO H~r% EO HU

'Racs dxtmn am* pa ,a srg dphg at cihr dM ^dlmwft IN Wrdan ceaseO ftmr

11

Thermal Power

Outpe8 HeOu4Mt
(Waitt) L'(Wafts)
5J3E.01 159M0.8

TOWd To=a

roaelhEYKftor idkeasodatawofthwtakwod weldtbe deded by D.heavy meWmm 1 gel tedflcxbn~evakwe(MWdVT).

00E/SNFAIEP-078
Revisin 0
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I
Fuel Radionuclide Inwentory Workcsheet

Lkjw4 Su4TemPIatq;n~Ufw lfcui-,
Fuel Nae:. CIP-5 CONVERTER CYtJUNDERS

SNFP ID#: 38
Fuel Unmits A Damn. 2 -CONVERTER CYLNINDES
HeaVY SeW Maim BL.=1231ko; EOL.1l206kq
RODWO 6.-g Sit. HEEL

'FUi decay St dSta 1979
Easiat dasof: 2D30

Templat: HFOR /Heavy Waer, De_. 0 w 5%, Ul

'TwmPb% hwmu(MW4M: 5
TaMplate B0L Heavy Metal Mna (UT): 0.034251

Ternpal_ Dea ThIM 50-a

Esimated
Canistrusate: i

I 1.00

U. ESIdmIIIS. " . m 2. 2e ^t Y. Gamma SoMce
Photo. Total

CVIIWd Front . Noinal BourlIng Fuel bil Activity Nominal Fud BoundSig FUSI Enlelg Photonafe
Radionuclilds - Template Fuel dumup (11Wdf Bumup (NWdf (Ci) aventore(C) bIventes(CI) Group (bounding
Ac-227 6.2320E-09 24.54 49.08 0.O0E+00 1.53E-07 3.06E-07 Av. MeV
Am-241 2.3s40E42 24.54 49.08 0.0E+00 &.78E6- 1.16E+O 0.0150 2325E1.12
Am-242m 3.3080E-06 24.54 49.08 o.ooE+00 &1E-05 1.62E-04 0.0250 4S94E+11
Am-243 2.0580E-0s 24.54 49.08 0.OOE+00 6.05E-05 1.01E-04 0M375 4.358E+11
C-14 1.1244E-03 2454 49.08 o.ooE+0 2.76E-02 5524-02 o057s 4.7U88E11
Cl-OS a3760E-11 24.54 49.06 0.00E+00 2.06109 4.IIE-0s ooss5 2.782E+111
Cm-243 34960E-07 24.54 49.0S o.oOE+00 8.58E4- 1.72E- 0.1250 1o.t17E+11
Cm-244 5.886E-0o 2454 49.08 O.oOE+00 1.44E-04 2.89E-04 0.20 2.36E+l
Co-O 8.9568-03 24.54 49.08 0.ooE+0C 220-0E1 4.40E-01 0.3750 1043E+11
Cs-134 _.11806E- 24.54 49.08 o.001+00 125406 2.51E4-06 0s7s50 1.612
Cs-135 7.9140E4- 24.54 49.08 o.ooE+oo 1.94E-04 8E4-04 0OJ5a0 176.10
C-137 1.0122E+00 24.54 49.08 o.OOE+00 2.48E+01 4.97E+01 12500 4.00X1+10
Eu-154 2.0260E-0 24.54 49.08 o.ooE+00 4.97E-02 9.941-2 t.7500 4.931541.
Eu.15S 7.7180E405 24.54 49.08 0.00E+00 1.89E43 3.79E-3 22500 2207E+.0
Fe-55 1.0538E-0 24.54 49.08 O.oE+00 2.59E-05 5.174-05 6 27500 6.98504

IL
IL
I
j1

3s5000 _ 2.4841.02

N237 s.6900E-08 245=4 - 4
Pa-231 949OOE-09 24.54 49.08 0.00E+00 2.33E407 - 4.66E-07
Pb-210 &6720E-09 24.54 49.08 Q.OOE+00 2.13E-07 4.26E-07
Pmn147 1.89061-06 24.54 49.08 QOOE+00 4.84E-04 9.281-04
PU-23 5.70SOE-03 2454 49.08 Q.OOE+00 1.40E-01 2.80E-01
Pu-239 1.8736E-02 24.54 49.08 nooE+00 4.60E-01 9.20E-01
Pu-240 S3420E-03 24.54 49.08 .0ooE+00 2.OSE-01 4.09E-1
Pu-241 7.0960E-02 24.54 49.08 0.00E+00 1.74E+00 348sE+o
Pu-242 2.04OOE4- 24.54 49.0S o.OE+00 5.01E-05 1.00E-04
Ra-226 1.9722E-06 24.54 49.08 Q.OOE+00 4.84E-07 9.6SE47
Ra-228 1.1912E640 24.54 49.08 o.ooE+00 2.92E-08 s.BSE-

!Ii

IA
J

Sr-90 &8440E-01 ~~24.54 49.06 0.001+00 6.317E04 1.31E-03

Th-228 -1.64215-07 24.54 0.00 2.901005 2.376-06 2.90E-06

Y-232 1.84073-01 24.54 49.08 0.001+00 2.671+01 5237E-01

OYte0 6.8GO-0 24544c0ldeaE 2.17E+01 4.74+01

ZUTe i t s deBdoP Sirnmarr, and Checki __ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _

Templat Selectloesummary
FRas SFD Uaed aaefor Parametel' Offterenicesa

Readw HUVY ~WATER HEAVYWATER Tedanpla watoleotalbigra

304 NM Conatituena.l- L

BUMLIP Summary (Uwdor ~ ~ ~ laalafor bunum used in estlmat
FrmSF0 abaa

245]all Wmp ciated km t hwoya mdad mama desotaL
flcimdlng4 I ~~~~~~49Bitimumetbalvdmc.

lChecks

Thermal Power
Nomlnd Hff4 Bounclng

Oulput. Hest Outlpu
(Waft) (watts)
3.1615-01 5.32611

ToW Total

Li

I
I%_ I Es~Ltimnated Ontup I

flfr- flm- EstnMed DDL HMrGven EOL HU
1.01lbmh*.l

raMda
._ 

_ ._
. . . .

*Ream alwfidow. core removal. srisigs ah~oqt or other Set cwrimmnb9g Iirraclaflou ceased lw oinLu

'Tol bMW Ir aluk amaciated w~m Not womknata mest be clivided by 9SOL heay meali mnea I* 9el speite howip vakwe (~"WEl. U

OOEISNFIREP-078 
March 2003
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Fuel Radionuclide hventory Worksheet ..

Fudail s a t It til
FPul _ane DOE TEST & EXPERIMENTAL 4ALUM)

SW ID V. S2
Fuel Units Descr 1O -CANISTER OF SCRAP

Heavy MeW Mna: S0OL.; EOLW31.05kg
ROO Storate Site: INEEL

'Fue decay a date: 197
Emartes; as of: 203D

Template: (Worst Case)
1'Oeplate wrn.n Wd): 62.5

Tenplate SOL He" metal Mass (11h O.0016

Estintalod
Canister usage:

0.018

g. Fits ' D t - ~ ~n X. Xb Y . yb | Garnm Soure

_ F~~~~~ ~ ~~~~~~~~~~~~~~~~~~~~~~~hoton Total
alJWd Ffom Nominal Botindinofel finiia Acwfty tiontnal Fuel Soundling Ful Eneg Pholoase

Hadlonwudide Tearpak Fuel 0Bunup (MWO' Surnup MWdW 4zO hmntcrW ) linentoras(I Gru n9un)

AC-227 2S2.400-06 29,506.4 29s,08.45 0.ODE+00 71.4E702 7A7E.02 0v.2 tkV

Am-241 96480E+OD 29s50845 29,5084a5 .OOE+OD 0 2.6E+05 2.65E+.0 0.2250 Z288E+16

ACno-242m 1.5728400 29,5845 29,508.45 0.08+00 - .15Eo0e 4.15E+02 O.37 _ t939E,15

An-243 142813E-02 2950.45 29,508.45 O.ODE+00 46.1E+02 46.1E+02 ocs75 40173E+.1

C-14 1268E-041 29508.45 29,508.45 O.O0E+O 136E+03 3.06E+03 000 7J35E+14

C1-36 22s4sE403 29508.45 29,50.45 0.DE0+00 6.74E+051 6.74E+01 o.es0s 2644E+15

Cn-243 6.0144E-04 29ss,5.45 29508.45 0.OOE+00 1.77E+01 1.77E+01 0.1250 1.71E+13

CE-244 9f.48 OQ-0 29,50.45 29,508.45 0O.0E+00 2.18E+03 2.S1+03 e2250 22s8E+1

Co-o 6D .37582E- 29,508.45 29,508.45 O.OE+00 1.15E+05 1.15E+02 0.3750 772E.104

Cs- 4 2.213sE46 29,508.45 29,58.45 O.ODE+00 6s03E.02 9s0E-02 00.750 168sE016

Cs-1s0 43s6E4-0 29,506.45 2s.845 O.OE+00 3.138+1 .130+01 O50000 131%+14

Cs -137 12427E+71 29,06s.45 29,508.45 0.ODE+00 4.7E+0 4.37E+03 12500 sa2OE+15

Eu-1s4 8.7342E014 29,50845 29,50845 0.ODE+00 4.84E+04 1.10E+04 1.7500 12.3SE80

Eus1s2 24s83E403 29,50.45 29.s84A O.OOE+OD 28.1E+40 2.4s1E+02 22500 4.SM+10

Fe255 4.712803 29,508.45 29,508S5 O.OE+00 1.4+02 1.40E+8.03 7soo 7372EA1

-3 13.0472E041 29508.4s 29,508.45 . 0.008+00 09E+03 39.E0+00 S 4285E+07

P-129 1.619E205 29,508.45 29508.4.5 O.O9E+03 0.18+E01 7.19E81 _+50O3 1J11E+07

Kr- -4.62717E-01 29,S50.45 290.0045 O.OOE+02 6.70E+03 9.76E+03 02 AM 22OESE+06

p 297 = 1540301 44 22784.14 5 ,508,WS. 0O O1. E+o3 48 04E+O 4.008+ 11+0oo 1.238+03

Pa-231 29861706 29,508.45 20 scaf O.ODE8+0 047E402 anE402

Pb-2110 4.7612E00 29,58.45 29,508.45 O.OOE+00 .1 AE-03 IAOE-03

Pm-147 9.21sE047 29,506.45 29sosU.45 O.ODE+00 9.50E+1 D 971E+80

Pu-lOB 1.1824E+8- 29,50.45 208. 7.0+03 OOE+O8 73.98E83

PI-F9 -41.69E742 29,50.45 ,06. 9.86E+02 0 .888+00 5.68E+02

P-F240 . 2.0127E951 2 0.45 945 0.00 8 12+03 4O.OE+00 14.9E+03

S-241 1.2917E+02 29,50845 ,08. 017E+00 _ .O0E+05 4.7E+0

Pu-242 * .161781E4 29,508594 5 0.00 8 4E+00 1.08E+02 52.00+0

Pa-226 1.0760E247 29,50A5 29,50.45 0.OOE+00 867E8- 3.17E43

Ra-2 6.01705-07 29,5i0.45 29,508.45 0O.OE+00 1.78E-02 12.sE44

Flu-10G 1-43s-138245 ,50808 . 04. 16OOE+OO 3.1SE34D 31.2E6

e-279 17.179E848 29,508.45 29s50645 0OOE.0+00 2.248+00 5.66E+00

Sn-126 1.6602E-04 29,508.45 29,50.45 0.08+0O 4.02E+00 4.2E+00

Sr4-2 I.6128E8. 29s,06.45 29508.45 O.OE+00 1.07E+01 41.0E+0H

Tc-99 12787SE80 29,50645 29,50BA5 O.OE+00 .7OOE+02 Z.778+02

Th-229 2.262E646 29,50a45 29a845 Q.ooE+7o 61.7E402 61.7E 02

Th-M0 7-sssE-0 2s,soa4s 29ssoau o.ODE+OO 224E4t 224E4t

Th232 -424s1E-s 2ssoa45 o.oo 126E403 1.13E403 1.26E403

T-208 72.7ssE84s 29,506.45 29,58.45 O08+00 224E8+00 2.24E+00

u-2s 2z0621E-04 2sisoa4s 29508.45 O OD+oo &OSE+00 6.0SE+00 Thennal Paster

tl293 3612sE404 2si.5B.4 2n,508.45 Q.ODE+OD 1.07E+01 1.07E+01 Nominal HMa Bounding

U-234 I 227ssE4-2 29.5s.45 29,508.45 Q.OOE+OD 3.77E+02 &77E+02 Outu lieat Output

U-235 5.748ME04 29,508.45 2,0-f Z E4 .70E+01 1.70E+01 (tv w)

U-296 2.34SsE-04 2ns0oc45 2s9scs ff O.OOE+OO 6.9Eoo s3E+00 l.11E4011 1.42E04

U-238 1.1581E404 29,508.45 29,506.45 3.A289 342E+00 3.42E+00 Total Total

Y-90 1 ssG1E+01 2s9soa4s 2ss-au O.ODE+OO 4.0sE+06 4.09E+05

Ote alrike 1.s2E+06 1.62E+06

Template Selection SuumnarY
rm 5FV Usd Basis for Parmeter Differences:

Reactor FAST o(Worl Ce-)
Fuef Cladding ALUW SST/Imocnsl TnkMatre fs*rq 1-we

SOLt NM constients U.1Th. & Pu
*OLEnientd 010100 _ 100

urnup Summy (UWd)
4 - eYs s for bunup used In estimate:

FromSFD ItEd

nIN I 29.a s .New eeel b _19 .

d1g: 29.O50SIB.4! bBOLhw d bymourftl OMy meta wass Wase SDL

Checks

Ealknabd mumu

Hmli na-fil ZI1421 _ _____ x EOL NW8venEOL NM

'Reacor u fdo on, coe rnowv . a ge. m*ir 0beda conium rg t bniad a t Ceasdor lusl.

*Tbtal bxsp lor SM kel assocated watlh Oft worsheet mmd be dkldd by GOt heavy metal mass to ee apedfiC b'u VAu (rWT6.1

DOEISNF/REP-0Y78
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I

Fuel Radionucide Inventory Worksheet

,1Jnd a4T.uphae, InfWe- rnl , i
FueS Nun. DOE TEST & EXPERNENTAL (SST)

SNF ID N. 857
Fud Unt la & Dse 10. CANISTER OF SCRAP
Heay Metel Mas: BO. ; EOL.31.0Skg
ROD Storage Slm 1NMEL

'Fud decy Stut dat: 1979
Eatiralse GP 2030

Tenipt (Worm Can)
'Tunpae Bwnup(MWd 62.5

Tenpt BOL. HeN"y Mebl Mas (IT)c 0.001865
Te * Deca Th 50 yves

Estimated
Canister s

IS,,'?I
I 0.08

I11 Estlmtesl'- w go N., 5 Y. Y Garitn Sourcs

Photon TOtMS
CVIMWd Fom NHomind Boundin FuMl initil Activilly Nomni Fuel Bounding Fuel Energy Photonafte

Radlnuclil Template Fuel Eumup (UWd) Sumup (UWd)' (Cl Inventcrlea Cl) h Ientodes(Cl Group (bounding)
AC-227 2.520sE-06 29,508.45 29,S08.45 0.00E+0D 7.44E4)2 7.44E-02 Avg. UeV
Am-241 8.6432E+00 29,5045 29,ss 45 O.0E+OO 2.%E+05 2.sE+05 0.0150 2.soE+t6
A_-242m 1.572__-02 29,50o45 29.5045 0.006+00 4.64E+02 4.64E.02 0.0250 4.39E+IS
Am-243 1.628SE-02 29,508.45 29-5084s O.OSE+00 4.81E+02 4.81E02 0.037O 4.176E+15
C-14 1.206tE-41 29,508.4 29,si045 O.OE+00 3.56E+03 3.586+03 O.SJ 7.889618*
c-36 2.2849E-03 29,508.45 29.8.48 O.E0+00 6.74E+01 8.74E+01 00350 2.44E.1
Cm-243 6.0144E-04 29,s506.45 29,5845 0.OODE+0 1.77E+01 1.77E+01 0.1250 1.876E+.1
Cw.244 9.4880E-02 29,508.45 29,5.45 O.OOE+O0 2,80E+03 2.80E+03 0.2250 228+I.
C -60 3.90D2E+.0 29,50.48 29,508.45 0.0E+00 1.15.+05 1.15E+05 _ 03750 9.906E+14
Ca-134 2.2139E-06 29,508.45 29,506.45 0.00+00 6.5t-02 &53E-02 0.50 1439EA6,
CS-135 4.3976E04 29,s0a45 29.508.45 O.OE+00 1.30E+01 1.30E+01 0.8800 3.590E*14
Cs-137 1.48876+01 29,s045 29,508.45 O.0OE+00 4.39E+05 4.39E+0o .2500 8o00E.15

I'l
I
IEu-154 0.00E+00 1.10E+04 1.10E+04 I 1.7500 1.05861J3

o 45O736+1

1.0618E-05 29,508.4s 29-08.45 O.ODE+00 3M13E-Ot 13E.01 ('J~Kr-8s 22717E-1 29,508.4s 29,508.46 o.ooE+00 6.70E+03 a706E+03
ND-237 1.84OOE-4 29,508.45 29,so0a45 O.OOE+00 4.84E+00 4.84E+00 110000 2 353E6.
Pa231 29,508.4s 29,508o.45 O.OOE+00 a47E-02 B47E-02
Pb 210

Pu-239- - *4.8600E42 29,508.45 0.00 9.66E+02 0.0DE+0D 9.66t+-02
Pu-240 4.0127E401 29,508.45 0.00 123E+03 O.00E+0D 1236+03
Pu-241 -1.2917E602 29,s045 0.00 3.17E+05 0.00E+00 .17E+05
PU-242 -1.13S1E.04 29,500.45 0.00 5.34E+o0 1.98E+00 5.34E+00
Rai226 1.0760E407 29,50.45 29,5045 0.006E+00 .SE1-03 31SE603
Ra-228 6.0160E607 29,5084s 29,508.45 O.00E+00 1.78E-02 1.78E-02
Ru-1s- 1.33886E13 29,508.46 29,508.45 QOS.E+00 3.956-09 3.95E-
5079 1.9179E-04 29,S5045 29,508.45 0.00E+00 5.866E+00 5.66E+OO
Sn.120 1.6669E-04 29,508.4 29,50.45 O.OOE+00 4.92E+00 4.92E+00
St-90 1.3859E+01 29,508.48 29,508.45 O.OOE+00 4.09E+05 4.09E+05
Tc-99 8.7678E-03 29,50.48 29,508.45 O.OOE+00 2.00E+02 2.0OE+02
Th-229 2.2ss2E-s 29i508.45 29 sWA5s QO.E+OO s&67E402 6.67E-02
Th9230 71s3sE806 29,50845 29,508.45 O.0OE+00 2.24E.01 224E.9+
Th232 42431E4s 2ssoa4s QOO 126E43 1.13E203 1.26E03
TI-208 7s57ssE-s 2s-10oa4s 29to40" QOOE+SO 2.24E+OD 224E+OO

U23 zos52tE404 2s,50a4s 2ssa" Q5 OOE+OD 6.06E+CO UiIE+00
U-233 &6128E404 29,50ats 2sssK4s O.ODE+OO 1D07E+Ot 1.07E+Ot
LO234 1127ssE402 29s50a4s 29sisa845 O.OOE+OO 3.77E+02 &377E+02

LI235 s.7ts6EE44 2s,scs.4s 29s50oa45 Z-67E-02 1.70E+Ot 1.70E+01

U-236 2.34&SE-4 29-508.46 2s,5soa45 O COE+OO 6.s3E+00t 6.93E+OD

U-238 1.1ss11E404 29ssoa14s 29,508.45 3.32E43 3&42E+00 3 2E+00

Y-90 13ss1E+01 29,ssoat 29508.45 O.OOE+OO 4.09E+05 4.SsE+cs
O~ther Radionuclides 1s2E+06 1.52E+0E

IInLplT& Swomary (MW B aste fuor b p used * .S .tim c a
Templat Seileton SummarV

From SFD Es B Paatee Dff
Rj Modkratr FAST (word C

Fud Chitibiji SST SST/m~g Tthtsld&dosimtdeyxslrg I Ow~towomms an tasta u
Sol. NM Conslilkw5a ha 0 r U P n, * su

r OL Enihmet__ 0_1_

B 4Surmary (UWdW fSsi or bunmup usW to estimate:

Fom SFD | EstiwaW

Ibl | Z~~~~~~~~9.503145. bwM est a by aSwVO hwqmWmnwsN O

Chdesl

Estimattd Buinup0
BpMun Give Durnu Eakntede EOE H Y11G~e EOE H11

rb5* 14286.7
saounci da e 141s

I

Thermal Power
Nomhald Heatt Boundag

Output Heat Oucpu
(waft) (Wats)
1184.04 1A3.4

TotaY . ToIA

I
-I.
J.
Ij
,uj

'4arow bue fro s kid asocidaed wlh #ft worushed snt be dvlde by BOS hey med nmanto ge speoifi hobp vak4 OMdUT).
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Fuel Radionuclide Inventory Worksheet I - -

Fuel Wee,- DOE TEST & EXPERMCAITAL (ZIC)

Fuel UnfAs & besm.. 10.- CANISTER OF SCRAP
-e Metal Man 901.- EOL-M Mg

ROD Storge Sk8. 11EL

'Fume deay itar date: 1979
-Estiests at 2030

Template: (Word Case)
2
renplate Swuup(UWd): e2.5

Terplate WO Heavy Me Mess ( : 0.0018665
Temrtalte Decay Thim S0 sOas

Estimated
Canister usage:

18-00'
r 0.08

IL Etimates n x,, Xb b y yb Gamma Sources

Photon Total
CLU WdFrom Nominal Bonding F I W Acv -Nominal Fuel Sounding Fuel Energy Phdoon"aC

ladionucide TempWate Fuelfuup(MWdc Btwup (MWd)' (C) inventm O) nwentode(Cl) Group (bounding)
Ac-W227 2.520DE-06 29,508.45 29,508.45 O.WE+00 7.44E02 7.44-02 A v. HeV
Am-241 B.432E+00 29,508.45 29,508.45 Q.W0E+00 2X55+05 2.55E+06 0.0150 2S01ME16
Am-242m 15728E-02 29,50A5 29,508.45 O.ODE+00 4.64E+02 4.64E+02 o.M250 4AME+15
Am-243 1.6288E-02 29,508.45 29,5045 0.00E+00 4.81E+02 4.18E.02 0D375 4.17GE.15
C-14 120E8-01 29,50.45 29,5045 0.008+00 3.56E+03 3.56E+03 0.s75 7AS9E+15
0.36 2.2849E-03 29,508.45 29,s4508 U 00DE+00 6.74E+01 6.74E+01 o.ossD 2.54E+15
Cm-243 6.0144E-04 29,508.45 29,.508:45 0.00=+00 1.7E7E 7+01 0.120 1Z71E+15
Cmn-244 9.4s80E-02 29,508.45 29,508.45 Q.OE+00 2.80E+03 2.0E+03 0.250 2288E+15
Co-60 3.9052E+ao 29,s0.45 29,608.45 0.00W+00 1.15E+05 1.15E+05 o03 9.9068+14
Cs- 134 2.2139E&W 29,508.45 29,s0.45 O.OOE+00 653E-02 6.534-02 0.5750 1.639E+16
Cs-135 4.s76E44 295045 29,508.45 .OOE+oo 1,30E+01 1.30E+01 0O.O5 . 3.590.E14
Cs-137 1AS87E+01 29,50845 29,60845 O.OE+OO 439E+05 4.3gE4+0 1200 6O0E+15
Eu-154 3.7342E-41 29,508.45 29,o045 O.OOE+OO 1.101E+04 1.108+04 1.7500 1.0WE+13
Eu-155 4a893E803 29,508.45 29,508.45 O.0E+OO 2.51E+02 2.51E+02 22500 4573+10
F-55 5X750E-03 29,508.45 29,508.45 .WE+00 159E+.02 19E+02 2.750 7.672E+10

m I H-3 1.0472E401 29,508.45 29,508.45 '0.008+00 3.09E403 1098.03 35000 4286E+07

Kr-s - 2-m7E-01 29,508.45s - 29,508.45 O.OE+00 - -8.708+03 - 6.70E+03 7.000 z103M486
NP-237 1.6400E-04 29,508.45 29,508.45 O.OOE+O 4.84E+W 4.840+W 11.0000 2353805
Pa-231 2B688E406 29,50.45 29,8.4 O.OoE+0 8a47E-02 847E-02
Pb-F1O 4.7312E4s8 29,508.U 29,5845 .OOE+OD 1.40E-03 14OE-03
PF-147 3219sE-04 29,508.45 29,545 O.OOE+W 9.508+200 90E+0
PU-238 -1.1924E+OD 29,508.45 0.00 7.98E+03 QOE+O0 7.9SE403
Pu-239 -4.86DOE-02 29,508.46 0.00 9.65Ei+2 0.O+o00 9.66E8+2

PU-242 -1.1381E-04 29,50.45 0 534E+00 1E8.00- - 5.34E+OO
Ra-226 1.0760E.07 29,50845 29,508.45 0.008+400 &188-03 3.188-03
Ra-228 6.0160E-07 29508.45 29,508.45 O.OE+0 1.78E4-02 1.788402
Ru-106 1.33sE-13 29,5.S 29,508.45 .OOE8+0O 3.95s-09 3.95E-09

Se-79 1.9179E-04 29,508.45 29 s.45 Q.OOE+W s.65E+00 5.66E+0O

TD-9.9 6.767sE403 29s50c.45 2s,508.45 OQE+eO 2.00E+402 2.00E+02
Th-229 225928-08 29,508.45 2,508.45 0.008+00 6.67E-02 &97E-02
Th-23D 75795E6-05 29,s .u45 29,508.45 OOE+00 2.24E00 2.24E-+1
nF-232 -42431E49 29SOBU.4 0oo t26E403 1.18E403 164
_s208 7567s5E45 29,508A5 z9.5sos U QOOE+e 2214E44DO Z24E+OD
U 2 3 2 2.0521E-0 _ 9504 _ 9584 aOE0 _ .SE0 _ _6 _ Thernal Power
U-233 36128E804 29,508.45 29,508.45 0.0+oD00 1.07E+01 1.07E+01 Morainal Net Bounding
U-234 12l78sE-M 29,508.4 29,_8.4 O.D+ .74 .74 owl .HeatOutput
U-235 W 74B6E04 4 29,508,4 29,508.45 2.67E402 1JO0E+01 1.70E+01 (Waft (Waft$)
U-236 2.34MsE44 zssoa.u5 29sos4U O.OOE+OO a93E44DD 6.S3E+Oo 138E+04 11AX~401
U-238 1.1581E404 290a845 29,508.45 3.2E-03 3.42E+00 3.42E+OO Tot Total
Y-90 1.3881+01 29s,545 29,508.45 0.00E+O 4.09E+0 4.09E+06
Other R.acnuckc05 1.52E8+0 1.52E+06

titevite Selection mm ,trp wn7 Mce
aTe Selecton Sumnarr

*Fo 8FD ed Sas 1s PaneW Ofr
Foror: ~ ~ FAST (Wrd nCm)

1ZIRC SSTAreond Yided 1. a1 dl a 8 t e wtiuela eow
SOL J CColor . O U, Th & Pu

GOL fflcha et% .: 1100

8urUnSumpa Wdr - - asIs bor burnup used In esimate:

Fran ffaD Mad

_1n:ak 2a9oA5Nohl n t btt4
Bond 29.501~ Imsmeb I OMn4aw~~

'rolal bum o dl a asoodled ait Ift workdseeW omest be dividd by M heavy mital mes to get Wedlic 1em Vablee (MW*Vl)
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Fuel Radionuclide inventory Worksheet

Fud Name DRCT
SlIP M 0. 701

Fuel Unlhs & Deser. 2856 -ROD
Heavy edW Momg SO..O3WS.90c EOL.614497kg
R00 Storags Shm RimL

'cd dewSUN bida5: 198
Estlimatee a o 203

Templaw PWR 0J4t Waler. arC, 0 b 5%. LO
Teunplsie SWnq)UP(Wd. 61.92

Template 30O. Heavy Metal Mane W"T: 0.00I76011

Estimated
Canister uS

1rz15 _
1 3.50

Tempaiat DeM Thmg 356 we
U.Estite. : - In X. x b rY Y Gamma Sourwe

Photon Total
CU1Wd From - Nominl Bounding Fuel initia ActivIty Nominal Fuel Bounding Fuel i Energy PTotonafsec

Radionuceide Template Fuel Bumup (UWdr Burnup (MWd)' (CO Inventorus(CI() bwentorwes( Group (boding
Ac-227 7758E-10 185,919.70 224,650.33 O.OOE+0 1.63E-04 1.97E-04 Avg.6 1Ve

I
Am-241 1.4352E- O 185.919.70 224,650.33 0.00E+00 2.67E+04 322E+04
An-242m
An-243

I
I185.91Q70

5.83E+001 I 0.1250 7

CM-244 4.9015E-02
CoO6 2.55a1E-CB 185,919.70 2

3 0.00E+00 9.11E+03 1.10E+04 02250 1.160E15
.OOE+00 4L76E002 5.75E+02 0.3750 4.9C7E+14

3 0.00Q+00 7.54E+00 9.I1E+0O 1 0.5750 t.1t36016Cs-134 4.0536E45 185,919.70 224,8503
Cs-135 1.4433E-05

I
185,9t9.70 224.650.33 QOOE 0 +00 &020.0 9.69E+00 -A Z75c0

E4-2 18S,919.70 224,650.3:
1-129 9.828SE47 1
Kr-85 2.8214E-02 1
t+-237 1.1218E405 1

I
B O.oOE+00 3.86E+03 4.67E+03 WM500 1.603E08

0.000E+00 1E3-01 2.21Et-01 sx5co 6.56E+07
O.OOE+00 5.25E+03 6.340+03 73000 7So2E+S#

3 O.OOE+00 2.09E+00 2.52E+00 11000 9.75E+OS VISS,919.70
Pa-231 1.3036E009 185,919.70 224,65023 0.00E+00 2.42E-04 2.93E-04
P5-210
Pm-147
PU-2313
Pu.23
PU-240

3 .0ooE+00 1.39E+04 1.653+04
I Q.OOE+CO 2.16E+03 2.61E+03E-02 1 D

Pu-241
1.5132E-02 185,919.70
9.0036E-01 185919.70
6.42600E- 185.9170
22804E-10 185,919.70
5-2713E-12 185.919.70

0.00E+00 2.81E+03 3.40E+03
3 O.OOE+00 1.67E+05 2.02E+OS

0.00E+00 1.19E+01 1.44E+01
3 0.00E+00 424E-05 5.12E05

Q.OOE+C00 9.80E47 1.18E-06
3 Q.OOE+00 1.14E-04 1.37E04
I O.OOE+00 2.30E+00 2.78E+00
3 Q.OOE+00 4.69E+00 5.66E+00

gri

I6.1160E-10 185.919.70 224.650.X
Se-79 12377E-05 185.919.70 2
Sn-126 2.5210E05 185,919.70
Sr-90 9t1667E41 185.919.70
Tc-99 3.9357E044 185,919.70

224,65033 O.OOE+00

E-12 185.919.70 224650.33 Q.OOE+0D 9.85E47 1.19E04
ii-20C 1.7474E47 185,919.70 i
U-232 4.7368E47 185.919.70
U-233 2.5097E4B 185.919.70 2
U-234 5.0000.E05 185,919.70

M4.650. I O.OE+00 3525E.02 3.93E42
I 0O.OE+00 &SiE402 1.0641 [ Thermal Power
I Q.OOE+00 4.67E-03 .64E-03 Noiminal He Bounding J

24.650.33 O.oOE+OD 9.30E+OO 1.12E+01 Output Head Output
U-235 -1.4489E4S
U-23B 7.582t406
U-238 .2.6129E047
Y-90 9.1699E41

185.919.70 0.00 3.60E4t 9.11E42 3.60=4t Wats (Wats)
D . 224.650d3 .OOE+O. 1.41E0+0 1.70E+00 4.20 t170+03
D 0.00 2.07E+00 2.03E+00 2.07E+00 ToW TOWl J18S.9t.70 24,66033 0.00E+00 1.70E+05 2.06E+05

2.500+05 3.020+05Other RadtonucideS
-JULTeumtats SeleiOm Snnuiwv.1tAwu~smStanur". andCheckst ~-,:-
T rempae Selection Srw

Fro SFD I U

Reedor Moderfr UGI4 r WATER UOIT WATER
FWe Cbddh9 I ZIRC

e-bn I1

t8sl or Parameter Dtffences,

I = Z 1 2.6314 4612 OH~S__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

D~u-up Summary (MWd? 18ash for hurnup, used in, estimateg

I Ncenh~~akFrom SFD Estiated 1,..bu~ee~vuS~w~uetM

B oundq d 22ASMJ 6S1.6b bxuk.hriw*m *edth. SR) tuemtlie MWOt

Estimated Su Ip
BumaS MwftIII Give,, flmueis Estknated E0O. HUIGiven EOL1HU

Sousukin:Fl 10oI 1

Ir
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Fuel Radlonuclide Inventory Worksheet

,L,~el eid Te latwe ~infor, on s-m ,
Fuel Nanw. DRCT

SNF D e. 756
Fuel Units & Deasr 6O -ROD

Heavy Mea Mm: BOL.155123S4g: EOL-15046D36kg
ROD Storage SRO: MEL

'Fue decay start date: 1981

Estimates es at: 2030
Template: PWR .41 Water. Birc. 0 lo% U)

'Termpate 5urnwp(UWd): 61S2
Terpilte SOL Heavy met Mses OM: 0.0017ss11

* Template Decay Tlne 35 vears

Estinated
Canister usage:

WOWls
i8.60

L Eatirates -t V. xb, b Y. Y. Gamma Sources

Photon Total
CUMWd From Nominal Bounding Fuel bitial Actity Nombul Fuel Bounding Fuel Energy Photons/sec

fladlontclide Template Fuel Bumup(MWd' Burnup (MWd)' (0) bwentodes(C) bInventodr*CI) Group (bounding)

Ac-227 8.7758E-10 4,493.98 962,987.96 QODE+CO 4.23E44 8.45E604 Avg. MeV
AM-241 1A352E-01 481,493.98 962,987.96 0.001+00 6.91E+04 1.38E+05 0.0150 s.181E{6-

An-242m 28984-04 481,493.98 962.87.96 O.ODE+D0 1.38E+02 03250 1.049816
0.037 0.98915481,493.98 962,987.96

3.87E6-01 7.73-01-
1.2lE.02 2A42E+02

Cn.244 4.9015E402 481,493.98 962,987.96 O.OOE+00 2386E404 4.72E+04 0.250 4.971E15

CoBO0 2.558iE03 481,493.98 962,987.96 O.ODE+00 1.23E+03 2.46E+03 0M750 Z135E.15

Cs-134 4.0536E405 481,493.98 982987.96 o.ODE+0D 1.95E+01 3.90E+01 0.s75 4.972E+16

Cs-135 1A433E-05 481,493.98 962,987.96 O0.0+00 6.95E+00 1.39E+01 06500 679414

Cs-137 1,3979E+00 481,493.98 962,987.96 0.O0E+00 - 6.73E+a05 t 1.250 677E514
2?236+13

Fe-55 4.3136E45 4819398 9S2,987.96 Q.ODE+DO ZUBL+01 4.1sE+a1

H-3 2.769E402 481,493.98 9S2,987.96 O.0DE+00 I.OE4.04 2.0DE+04

1-129 9.288E-07 481,493.98 962,987.96 O.OE+O0 4.73E01 9.47E401

Kr-85 2.8214E.02 481,493.98 962,987.96 _O.ODE+D 1.36E404 2.72E+04
Nn-2357 11218EsI I w I Afn aA f. 007S09 6 C n +dC AIs.4E I niiE+fl

6.0000 "+W
_ 7.0000 .387E+07

I1 3.sn

;e231 1-3038E-0 481,493.98 962987.96 .ODE+00 6*n-04 1.286E43
I IPmo-147

_ Po-238

G .OrtCJl __- E0.qi.VO MO).U0Ixo U.%Ajr.- C1UWU

481A93.98 2,987.96

1.1623E-02 I S.66+a3

PU-240 1.5132E42
Pu-241 9.003S6E01
Pu-242 6.4260SEw0
Ra-22B 22804E-10

481.493.98 - 962.987.96 000DE+0D 7.29E+43 1A6E+04
9B2987.96 QOD.E+D 4.34+D05 8.e7E+05

982.987.96 0O.E+00 3.009+01 &.19E+01 I

-

481,493.98 962,987.98 0.00+D0 t. .16E04 220E-04 I
Ra-228 52713E-12 4819398 962,987.9B 0O.E0+DO
RWu106 6.116OE-10 ---- 481A93.98 982,987.8

9.167E.01 _ 481.493.98 962.987.9S6 O.ODE+0 4.41E405 LKI3E+0

Tc-99 3AM7E.04 481.493.98 9827.996 O.ODE+D 1.90E+D2 3.79E+D2

Th-b 2 1.2067E-10 481,493.98 I
Th-230 2.1043E48 4814A9398 I

Th-232 .2972E-12 481A93.8 I
-M208 1.7474E407 481,4398 I

U-232 4.7368E07 481,49398 -I

O.OOE+D s.81E406 1.1eE604
0.006+400 __ 1,016.2 LOW203-02

082,987.96 0O.OE+D
3 Q.OOE+4 8.41E-02
3 O.OOE+00 2.284E1 Thenmal Power

Nomra Hea Bounding
Output Hemt output,
IWatts) (Wafts)
1.11E444 222E404

-1.4489E46 481,493.9U 0.00 9.s1E-01 2.83E41 9.81E-01

75824E60 481,493.98 982,987.98 QOOE+0 3.65E+00 7.0E+00

-2.6129EW07 481A93.98 0.00 5.06E+0 4.94E+OD 5.O6+00

9.1699E401 481,49398 962,987.96 0.006+00 4.42E+06 8.83E+06
6.46E+06 1.29E+08

Toal TOW

SIT Selectioin umamarv 'Bareu b *xa7 too~ Ubecks
T,,,p.ate Selection Summary

Frain SF0 Ueed
Reactor moderstor. IJOHCTWA1R UG4T WAXER

S f.mcntWCsuen5 1-IC
SOLEard'afent%. 1286317534 0105

U , Fran SSta Estimated

~~~~ _ _ __omnl_ _4."64 410 .
Saundinw.~~~- 50 7SR.181 962.287~~~~.9

Basis for Parameter Differencesr

Basis for burnup used hI estimate:

N"ItnuiphzmbW km to" bee~ma* as dewayed
Roundind bafngs uaett ieMM"a bsain

-.4
- __1.._ _ __ _

- .5

IEstimtatd S I

L 1
Scundb t g.F, , ey i we ema aer, ulnwmn I

L Shrd,,N C reneoal.soae, shippig orot r ddsC hlng9

Estimnatd 20L H4WOIven EOL HU

t iradtn ae let lue

*TobW borsp #or *Al bkW associatad w~h Ihia woahee Imuat be ilvidod by DIt. heavy rmetal mesa ID gOM specific brenup vslue CMW4'M1).
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Fuel Radionuclide ltentory Worksheet
I. Fadand Tmplat nformation

F"e Hmue: DRESDEN I O)NOM6)
SWF 1 t. 47

Fuael Unksa Do: I -6X 6RODARRlAY
Heay Mta Mas:BOL.58.847kg: EOL87.201kg

ROD StompaWe3.: PEEL

'Fue decay tat date: 1973
Eathates asa 230o

Templts: PWR (ught Water. Zlrc. 0 t 5%. U)
yeapbtre &tlg(MW0: 61.92

Template ttOL Heavy Metal Mass OM: 0.00176911
TeOWnat Dascv Thie: So yWsa

Estinated
Canister usage:

Bare Fuel Transfer

aLutes . X. ':- -b Y Ganma sources
Photon Total

CIMWd Fro Nominal Bounding Fuel Initial Acivity Nomnal Fuel Sounding Fuel Energy Photonssec
Radionurhlgd Template Fuel BDunaw (UWdf Burnw (MWOd M I) -Weta ls(CI) bswntodsC) Group bonIng)
Ac-227 1.0733E-09 1,489.19 2,978.38 o.oDE+00 1.60E-06 32DE-06 AVp MOe
An-241 1.4751E-01 1489.19 2,97838 O.OE+00 220E+02 4.39E+02 0.0150 1.133E+14
Am-242m 2.6809E-04 1,489.19 2,97&838 O.E0+00 3.99E-01 7.98E-01 on2o 2271E+13
Am-243 6.2484E44 1.489.19 2.97838 O.COE+OD 9.31E41 1.86E+00 0.0375 2140E813
C-14 4.7820E06 1,489.19 z97a38 O.OOE+OO 7.12E-02 1.42E41 0.0575 2M758+13
C-36 &0297E407 1,489.19 2,978.38 0.00Es00 1,20.E03 2.39E-03 0.0e80 12S1E13

-1243 1.7426E847 1,489.19 Z978.38 O.OOE+00 146E401 2.19E-01 01200 5325E+12
C-244 Z.7616E-02 1,489.19 2,978.38 O.ODE+00 4.11E901 123E+01 02050 1A68E+13
Co-60 3.5610E-04 1,489.19 2,978.38 0.00E+00 5.788-01 1.06E+C0 0117.00 4.4E512
Cs-134 Z6260E407 1,489.19 2,97838 O.ODE+00 3.91E-04 7.E8-04 0657 1 aeE+14
Cs-t35 _ 1,4433E4_5 148 9.19 2,978.38 O.OOE+0 2.t5E4C2 i3DE42 oe600 tCIE+12
Cs 137 9.8870E-Ot 1,489.i9 2.97&38 O.ODE+OD 1.A7E+03 2.94E+03 t12500 &751E+lt
Eu-154 6.0320E43 1,489.19 z97a38 O.OOE O 6.98Es40 1.8DE+01 1.75cO 2 96aE+10
Eu-155 Z.1770E404 1,489.19 Z978.38 O ODE+OO 3.24E401 6.48E401 4A200407E+6
Fe-SS 7.9296E407 1,489.19 Z978.38 O.OOE+CO 1.18E403 Z.36E403 2z7=o 1.719E+07
Fl- 6.9486E403 1,489.19 2,978.38 O.OOE+CO 1.3E+01 2S67E+01 35SOW 1227E+06
1-129 9.8288E47 1,489.1S 2,978S8 _9.0DEs40 1.46E403 Z.93E403 _ JDO 5100_ 243r+05
Kr685 1 .0707E02_ 1,489_9 2,978.3 O.ODE+OD 1-59Es41 3.19E+01 7AMo 6A40E+e4
Np237 1,1927E45 1,489.19 2,978.38 O.ODE+OO t.78E42 3.55E402 1iecco0 6.935E+03
Po-231 1.4703E49 1,489.19 2,97838 O.ODE+OO Z19E46 4.38E406
Pb-210 1.6E28E-t0 1;489.19 z,97a38 QOOE+CO 251.E470 35.01E47
Fm-147 6.96D6E46 1,48.19 Z978d8 O.OOE+OO t.O4E42 2.07E42
PIF238 6.6263E42 1,489.19 Z976.38 OOOE+CO 9.87E+01 1.7E+02
PU-239 1.1618E4- 1,489.19 0978.38 O.OE+CO 1.73E+0 0 1.46E+91
Pu-240 1.5142E402 1,489.19 2,978.38 O.ODE+CO _Z25E+01 451E+Ot

Pu241 7.37688-01 1,489.19 2,978.3 0.00E*00 1.138-02 2.26E-02

Pu-242 6.4260E405 1,489.19 2,978. O.ODE+0O 9.57E-0 2 1 .91E-01
Rta-226 3.850E-10 1,489.19 Z97&38 O.OOE+CO 5.73E4-7 1.15E46
Ra-228 52955E-12 1.489.19 2,978.38 O COE+OO 7.89E-09 158E-08
F1>106 2.0413E-14 1,489.19 Z978.38 O.ODE+00 3*04E-11 I 608E-llI
Se-79 1236E405 1,489.19 Z978.38 O.OOE+OD 1.64E402 3.6E42
Sn-126 2.5210E405 1,489.19 Z976.38 O.OOE+OD 3.75E402 _ 7.51E402
Sr-90 64163E041 1,489.19 2978.38 O.OOE+00 9.56Es02 1.91E+03
TrCi99 3.9357E404 1,4E89.19 2,978.3 8 O.ODE+OD S.86E41 I .17E+OO
TOe229 1544E-10 1,48.9.19 4297&38 OODE8 2.3E47 4.684807
Th-230 Z.7972E408 1,489.19 207a38 O.ODE+OD 4.17E405 8-33E405
Th-M3 5.3C036E-12 t,489.19 2.978.38 O.OOE+00 7590E409 152E48
TF2D8 1.5136E407 1,48.19 2,978M O ODE+CO Z725E404 4.51E044
U-232 4.10D5E407 1,48919 Z978.38 O.OOE+OO 6.11E404 1.22E403 .
U-233 2-5856E-08 1,489.19 Z978.38 O.OOE+OO 3.85E405 7.70E405 I

UI234 52665E405 1,489.19 2,97&38 O.ODE+OO00 7.84E027 I 757E1
U-235 -1.4487E46 1,48.9.19 0.00 1.91E403 O.OOE+tO 1.9tE403
U-236 7-5888E46 1,48..19 2,976.38 O.OOE+OO 1.13E402 226E402 .
U-23 -2.6129E407 1,489.19 0.00 t.95E402 1.9tE42 _ .95E402
Y-90 6.4180E-t 1,48.19 Z.978.3 O.OOE+CO 9.56E+02 1.91E+03
Otber Radkncds t.42E+03 zw4E+0

Sltnhel&ection O , wup &_inwbynd a ;Si,- ,.ri-

Tepae Saton Summnaryr-
From 5FD Used 3Bass tfor Parameter ODiferences:

lRa ar Uodwair. rIIIGHTIAiER II LxWA7ElI
Fud Cladlii ZIRC ZiRC

SOHUC entt~ns U U
SOL s 1n~mn %: IA013 0105

Burup Sunmary (MWd)O _______ _ jasd s for burnup used In estimate:
prom Saheta b d

Homina~~~~l 823ASI I.4919k knu haaqicsW baa tit buvya=W mm daswoed.1 8~~~~~~~~~~2.9786 SS,4e9.1dno kamp ha akbtb ec _al hudd
SoundkWg 20 97 kt o nu V _ed b be~l Mbe r p.

Checlcs

Eatsimatd Bumupt
SBup Multir CGiven Sunup E Ed EOL HMtGlW EOL HU

Soundim;I IA1

Thermsal Power

OutpW Wa "OM aOt
(Watts) (Wafts)
2.09801 S.39E801

Total TOWa

'Reactor etfwn. cmr ramovn. aorage. Orplpng or otber d cmlrd Va Itrradaon aaed for Wa.

'Total bWmp for at lud aesodded wi fs wo e mtud be ivkdad by 8aE heavy merd mass to ge specheabxp vae (hWdkITW .
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- . : I . -. : Fuel Radiornuclide hwvertory Worksheet

Fuel Name: 8BR- NITRIDE FUEL. EXPER
SW Df. 363

Fuel Linst & Deson. 64 -ROD
WM Metal Mam SQL- ;EMOL.08Th
ROD Storagpe VWa IEEL

fI 'FuM decayt tandae 1994' ."'
Enate a GP 203

Templaus FFTF FAST. ssr. 10 D 30%. Pu & U)
sfemplate Eurnup(MWO: 6D112

Tenpae 0 SOLe Metal ManS (UT): 0.329181
T7 otneDecay Tine: 35 wars

Esatd
Canister usage:

0.32 1

D X e-. -adm a .- i'A n X. 4 b Y. yb Gamma Sources
Photon Total

CUUWdFroxn Nolinlal Sounfcing Fuea Sintial Activity Nominal Fuel Sounding Fuel Energy P-Ftona c
RadPonudcide - Template Fue! Burnup (UWdf Sumup (MWdf (Cl) ImvntoreaCQ Iventories(CI) Group (bounding)
Ac-227 6.1822E-12 833.80 1.663.38 0.OOE+O0 .15E-09 9.67E-09 Avg. MeV

_ AM-241 1.1068E841 833.80 1,563.38 1.93E+0I2 I 0.0180 5.131E+a13
An-242M O.250 1,017E+13

000E+C00 2.B6E-07 53E-07 0 .0850
Cn-243 4.0629E44 833.80 t1,56:38 O.OE+00 339E-01 6.35E-01 j 0.1250 --
Cnt-244 1
Co-GO 1

CS-134 L1
Ca-135
CS-137I

I16G24E-03 833.80 1,563.38 O.O0E+00 1.34E+00 2.S1E+O 02250 4.66E8+12
833.80 1s63.38 OOOE+OO 28tE+O 6.36E+00 0o3 197+.12
833.80 1,563.38 0aOEW 1.E+ 30600 2A3E+00 CA7M0 &O+13
833.80 1,663.38 O.OEOO 3.96E-02 746E-2 o0.5 8DSE9+t11

.4007E+OO _ 33.80 1,tt3.38 120 M 1.003E12

_M;- Eu-154 2259E+10

1.563.3 OAOE4+00 3.1E+00 - OIE+00 V 3.500 -
1-129
Kr-85
t1237M

s33. 0 O 1563. 0OOE+00 1.07E-0 z02E-O3 SAM 4a .3404
8330 1 t163.38 .OOE+.00 Z32E+01 435E+01 7oo000 5.E+03
8n338 1563.38 0O.0E+0O a13E4-3 .87Ee-3 11.0DCO 781E+0217516&4W

Pa-231 1248sE-11 833.80 1,563.38
Pb-210

1.38E+02 1.6sE+Q2
Pu.240 z 42.060-02 833.80 1so33 8.368E+01 1.018E+02 1.16E+02
Pn,241 -1.4799E+00 833.8 0.00 3.76E+03 2L 3E+03 376E+03
Pu-242 1.1252E-s 83380 1,563.3 2.24E-02 3.17E-02 3.99E-02
Ra-226 7.85241-12 833.80 1,563.38 O.0OE+O0 65-0o 1t23E-08
Ra-228 2.4086E-16 833.80 1s56338 O.OOE+ 2.0E-13 377E-13
Ru.106 15066E-06 833.80 6a33 Q0.E400 126E-02 236E8-2
Se-79 t.0127E-a 833.80 1,563.38 O.0E0800 8A4E.03 IME502
Sn.126 4.3902E-05 833.80 1,633 0.0OE+00 366E-02 686E-02
Sr-O0 5.003-0 833. 1,5843.3 0.00E+800 4.11sE42 7838E+02
Tc-4g 3.9412E404 833.80 1,563.3 OO.E0O0 32s-1 616E-01
Th-229 2.7219E-12 833.80 t163.38 O.0OE+0 227Es09 4.26E0
Th-230 1A"ItE-9 833a.so t,sea.3s QOE+OO S&71E47 t.63E-tS

Th-M3 3tIsE-t6 833.80 1,5M38 *.no1E+00 Z.64E-t3 4.9SE-13

Ts20s 4 663E-07 633 So 1J6338 QO.E+00 3sME404 7.2SE044

W.32 126atSE-06 LUMs 1-943sW QWE+OO IAsE-03 t.saE-a

U-233 &74s1E-10 &R3 11o ,s633s MOE+00 4.7SE-C07 &sE407
W-34 43o44E-06 833.8 so ts6 3M O.OE 3-ME-03 6.73E-0a

L~S, -7.776SE-M 833. BO QW 3 3W-05 2z74E-s 33EM

W-36 1 BSME07 833a8 so. 563.3B O.WOE+00 1 seE404 2-J2E044

tA2M -1.7914E-07 e8W.6 0.00 2.47E-03 2.32E-03 2.47E-03

Y-so 5.008124H eSWBO 3'38 QW 41200 4t18E+02 7jm::0
ote Padlnedbs t.IE+03 22E0

Templte Sbeletion Summary
Fmtm gm Uese Basis for Parameter OClferenoes:

tRe ou F"S FAST iTh Tei watle ta for Volbal, b tam

*OL MM Ca etl PU a U FUWIU
60L Enrkwmpnt %z. 10 ID, 30

Oumrup Summary (ltWd' B . . -p used In estimate:
Frt a 9 0 Esanate

t~~~~omhal ~ ~ ~ ~ n hmup t tom SFD mW wwlf MM a" tto tZ~
Siaml nal: 633 EF8N Iwa nia e alSFD CU e UbdWNkgt Ie.t O 13 gt

C h eck s _ _ __-_ __-_ __._ _

Rrntdurr-I
*wu Mufle ptleer hn Sumup Eatmatd f0L RMt1 ven 0OL MM

Nomhital 0.53

r Do n. O S. _ r . _ a . . .

Tharmal Power
Nominal Heat. Sounding

'ea Ou~lpotttOpu'
Watsa ) IWafta)

2. d 401 .2d401

Total Tota

'Re ta p br t tor iu lo n ssrm oda l.d0 ltp ,f " priah rethwdeL e cod d b y ~ tg ea v y m ea dln mas a a e d e tl laorv b ee (W.l

008I'SNFJIREP-07
Revfsion 0

March 2003
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I
Fuel Radionucilde Invefflory Worksheet 1

Fue Marns EAR-iI OXIDE RIFU.EXP
SfW IDS. 364

Fue Units & Deemoc 98-ROID
Hieavy MUtal Mase, AOL- :EOL=92484cg
ROB Storage saw ?Em

'Fuel decayntartcdat 1994
Estimates as of,2030

Tempalate WMT(FAST, SST. 10 to30%, Au & U)
~TmpmsuetauPmum w* son11.2

Template 305. Heavy Metal Man (Tkflc 0.O993M1

Estkirated
Canniler ua.

la-igI
1 4.96

IL FAtinmtin - in-. b Y. Ye Gamrnm Sourcse
Photon Tlod

CIIWU From Nominal Bounding Fad IHiW Activity, Noainal Ful BoundingFad EneWg Phtotonssec
Radionucflde Terinplabe Fudel Burup (UWW Burnup (Uwtw' (C) laventorlcs(CII) Inventortes4i), Group (boundhng
Ac-W2 0.1822E-12 8,040.82 20,102.04 0.OOE.00 4.97E-08 1.24E-07 Avg 31eV
Am-241 1.1066E-01 8,040.82 20,10204 1.94E,02 11.08E+03 2.42E,03 0.01150 6.563E,+14
Am-242m 1.9247E-03 8,040.82 20,102.04 0.OOE,00 1.55E,01 3.87E+0I 0.0250 1131076,14
Am-243 1.0740IE-04 8,040.82 20,102.04 0.0015+00 8.64E-01 2.16E+00 O.O37 1.51915+14
C.14 2.6042E-05 8,040.82 20,102.04 0.008+&00 ~ 2.09-011 523-01M 0.0575 11.51015,14
0I-3 - 34243E-10 8,040.82 20,102.04 0.00E+O0 2.75E-06 6.888-06 0.0880 72760E13
Cmi-243 4.0029E.04 8,040.82 20,102.04 0.008+00 3.27E+00 8.17E+00 0.1250 5.119E+13
Cm-244 11.6024E-03 8,040.82 20,102.04 0.008,00 1.298+01I 3.228.01 02750 6710,13
Co-60 3.4275E-03 8,040.82 20,102.04 0.008+00 2.70E+01 6.89E+01 0.378 2.45E4513
Cs-134 1.5566E.03 8,040.82 20102.-04 0.00E+00 1.25E+01 &138+01 0.575 1.9 418.1
Cs-135 4.7693E-06 8,040.82 20,102.04 0.008+O0 2.538-01 9.59E-01 0.8500 1.577E.13
Cs-137 1.4007E+00 8,040,82 20,102.04 0.008+0D 1.13E404 2.82E+04 1.2500 1.2890.I13
Eu-1154 .1.8184E.02 8,040.82 20,102.04 0.008,00 1.30E+02 3258.02 1.7500 2.97E,11
Eu-155 1.3774E-02 8,040*8 20,1102.04 0.008+00 1.11E+02 2.77E+02 2.50 5.825E07
Fe55 2.8028E-04 8,040.82 20,102.04 0.00E+00 2.068+00 7.64E+00 2.75003O4O
H-3 &8454E-03 8,040.82 20,102.04 0.008+00 2.09E,01 7.738,01 3.5000 1.W5E6006
1-129 1.2891E-08 8,040.812 20,102.04 0.00E+00 1.04E-02 2.59E-02 5.0000 5.056E050
Kir-85 2.784SE.02 8,040.82 20102.04 0.008+00 2.24E.02 8.800,02 7.0000 5.7708E4m

Np-237 &~75108.06 8,040.82 20,102.04 0.008+00 3.02E-02 7.54E-02 11.0000 6.8OOE.3
Pa-2311 1.2488E-1lI 8,040.82 20,102.04 0.008+00 1.008407 2.-1 E-07
P5-2110 2.42068-12 8,040.82 20,102.04 0.00800 1.958-08 4.878-08
Pmn-1147 1.5671E-02 8,040.82 20,102.04 0.008E00 1.268E02 118E02
Pu-238 1.4877E.02 8,040.82 20,102.04 0.008,00 1.208,02 2.99E,02
Pu-239 .3.5520E-02 8,040.82 0.00 1.590+-03 1.310,03 1.590,0
Pu-240 2.069DE-02 8.040.82 20,102.04 8.090+02 9.758,02 1.22E,03
Pu-241 -1.4799E4400 8,040.82 0.00 3.63804 2.448,44 2.630404
Pu-242 1.1252E-06 8,040.82 20,102.04 2.108-01 3.068-01 4.42E-01
Ra4225 7.8824E-12 8.0402 20,102.04 0.008+00 6.318-08 1.588407
Ra-228 2.408SE-16 8,040.82 20,102.04 0.000+00 1.948-12 4.84E-12
Ruj-106 1-5066E-05 8,0408 20,102.04 0.008,+00 1.21E-01 &03841"
So-79 1.0127E-05 8.0402 20,102.04 0.008+00 8.148-02 2.04E-01
Sn-126 4-390E-05 8,04022 20,102.04 0.008+00 3530-011 8.83841
sr-9O 5.00888-01 8,00.8 20,1102.04 0.0DE4.00 4.038+0 1.01E,4"
TC-99 19412E.04 8,040282 20,1102.04 0.000+.00 117E400 7.928+00
Th-229. 2.7219E.12 8,040.22 20,102.04 0.000+00 2.190-OS 5.47E-08
Th-230 11.04418-C 8,040.82 20,102.04 0.00E.00 8.4060-0 2-10E-06
Th-232 2.1689E-16 8,040.82 20,1102.04 0.M 0080 2.550-12 6.37-112
TI-200 4.6836E-07 8,0402 20,102.04 0.008+00 2.758-03 9-378-03 _________

U-232 1.26388-06 8.040282 20,102.04 0.000+00 1*82-02 2-54E-02 Tr* P0we
U-233 6.74518-10 . 8,040.82 20,102.04 0.008+00 4.628-06 1.115E-05 Nominal Hoeg Bounding
U.-234 4.3044E-06 8,040.82 20,102.04 0.008+00 2.480-02 8.65-02 out~ull Heat output
U-235 -7.7765E-09 8,040.82 0.00 3.27E844 2.64E844 327E-04 (atts) (att
U-236 1.8050E047 8,040.82 20,102.04 - .008+-00 1I45E.03 1638-03 1.M40,0 3.896.0
U-23 -1.7914E-07 8,040.82 0.00 2.380-02 2-23E-02 2.38E-02 Total Total

Y-90 5.008BE-01 ~~8,040.82 20,102.04 0.008+00 4.030+03 1.01004
Othier Radlontrdee 1.148,04 2.858,49
IlL Taupltef Selcticon Snumisw. BurmuauwadCos
Terriplats, Sellectom Summary

FrmSVue Basis for parameter Odfferences:
Reec~s M deratocFAS FASTjj Tewoiastswn ,ed bisityti eum

Fuel SMeS T Thial ''S mad pwanawsompsp Id-w (wu*mm*
DM HU Pois arneI id usiI 7 Puand U

IXX Enrichmenat 103130 _____________________________

unup Smninay (UWd)P f_______ ai or bumnup used In estiwnats
From SFthEfted

Bounding: 2~~~~~~0.100 . 0 mmup WM6. km SFD ad mmwuWdti UWN utiDOL.108h10g

08heda ___ __

Estirmated wumupW

SunpMNP11 lvnBMSEstlioted 00OL HUrI%,m 00L HU

*toWa Mmrp for alt fa aseodated wNhtaS woikahee nuN be divided by AOL tev mi nuiss 31 get spedfi besup values (M1*004).

J
J
I
J

U,

j

j

J
A
J

J
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Rakno 0

MaiCh 2003
Page D-76 of D.585

ft



Fuel Radionuclide kwentory Worksheet
~~Fid and Ttwplate luforiceffon~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Fuel HARM. EBR4U OXIDE FUEL EXPER
1F IDS. 345

Fuel Unifts & Desonr 671 -AMD
Hev RMe Uaser S0L. EOL-WM66ekg
ROD Storage Sice: M~IEL

'Fuel decay sar date: 1994
einat4es asdf: 2030

Temptate: FFTF WFAST. SST. 10 to 30%. Pu & U)
5ramaate Sumdup(Um: 50112

Template SOL Heavy Ma Mses ): 0P -2at81

Estimated
Canister usage:

1 x1W18 2B6

Tmpate ey The: 35 es
tU.Estimates m . . . ..... - a: . -. fi n - Ab Y. Yb Gamma Sources

Photon Total
CVUMWd From Nominal ounding Fil6 Intal Activity Nmal Fuel Boundlng Fuel Energy Photonsfeec

Radlonuclide Templte Fuel Surmp (UWdf Bumup (BAWd)f - - ; hlentoWCI) - Cvitories(C) Group rbounding)
Ac-227 6.1822E-12 4.956.09 12,390.22 0.00E400 3.06E-08 7.66E4B8 Avg. teV
An-241 1.1066E-01 4,956.09 12,390.22 1.19E+02 6.68E+02 1.49E+03 0.0150 4.44E+14
Am-242m 1.9247E-03 4,956.09 12,390.22 O.OOE+00 9.54E+C0 2.38E+01 0.0250 8.068E*13
Am-243 1.0740E04 4,956.09 12,39022 0.002+00 5.32E-01 1.33E+00 0.037 9.32613
C-14 2.6042E4- 4.956.09 12,39022 000+.00 1.29E-01 3.23E-01 0oa675 9.3C6E13
0-36 3.4243E-10 4,956.09 12,390.22 0.00E+00 1.70E-06 4.24E-06 0.0850 4.84E,13
Cm-243 4.0629E-04 4,956.09 12,390.22 O.OOE+00 2.01E+00 503E+00 0.1250 3.155E 13
Cm-244 1.8024E-03 4,956.09 12,390.22 0.00E+00 7.94E+00 1.99E401 0250 3J19E+13
Co-60 3.4275E-03 4,956.09 12,390.22 0.00+00 1.70E+01 4.25E+01 0J750 1506.13
Cs-134 1.5566E-3 4,956.09 12,39022 0.00SEO 7.71E+00 1.93E+01 02750 6355E+14
Cs-135 4.7693E-05 4,956.09 12,390.22 C 0500 6j540E.12

112500 72486.12

6.83E401 1.71 E+02
3AK02BE-04 4,956.09 12322 0.00E+00 1.88E+OS 4.716E+00

H-3 3.4454E-03 4.956.09
1-129 12891E46 4,956.09
Kr-4 2.7848E42 4,956.09
Np-237 3.7516E6- 4,956.09

12.390.22 O.OEO+ 1.91E+01 4.76E+01 j 3SO00 9275E C5
0.001E+00 6.39E-03 1.60E-02 AM00 3.116E6.0
0.00E+00 1.38E+02 3A45E+2 7M00 3.567E04
0.0062+00 1B6E-02 4.65E-02 I 11.D00 I 4068640312,390.22

Pa-231 1.2488E-11 4,956.09 12,390.22 1.55E47
3.00E48

&04E+42 9.81E+02 1
Pu-240 2.0690E-2 4,95S 1t2,39022_ 4.98E+02 6.01E+02 7.55E+02
Pu-241 -1.4799E+00 4.956.09 0.00 2.24E+04 1.502+04 2.24E+04
Pu-242 1.1252E405 4,95.609 1,39022 1.33E6O1 1.96-01 z 72E-01
Ra-226 7.8524E-12 4,956.09 12.39022 O.OSE+OS 3.89E-08 9.73E-0S
Fa-228 2.4086E-16 4,956.09 12.39022 0.00E+00 1.19E-12 2.98E-12
Ru-106 1.6066E45 4,956.09 12,390.22 0.00E+00 7.47E-2 1.87E41
Se-79 1.0127E45 4,956.09 12390.22 Q.OOE+O 5.02E-02 1.25E41
Sq-126 4390265 4,956.09 12,3O.22 0.00E+00 2.16E41 5.44E-01
Sr-90 5.008E8-01 4,956.09 12,39022 0.00E+00 2A4E+03 621E+03
Tc-4S 3.9412E-04 4,956.09 12390.22 0.0+OO 1.95E++00 4.88E+00
Th-229 2.7219E-12 * 496.09 12,390.22 0.OOE+00 135E-08 3,37E.08
Th-230 1.044tE49 4,9509 12.39.22 QOOE+OS 6.17E406 t.29E405
Th-23 3.1689E-16 4QS6&0S 12,390 22 QOS0E+OO I.57-12 3.93E-12
T>8 4Ae63SE407 4,956.0S 12.39Q22 O.OCE+O 7 2.31E403 1.78E043
b232 1-:6S3E406 4,956.0S 12,30 79 .OOE+OS 62SGE43 1.57E42
U-233 5.745E-10 4,95S.09 12.39Q2 O.OSE+OS 2BSE4S6 7.112E406
U-234 4.3044E406 4,95S.09 12,390.22 Q.OSE+O 2.13E42 5.33E402
U-235 -7.77SSE4.9 4,956.0S 0.00 2D01E404 IA3E044 2.01E 04
U-236 1.9SE407 -4.956.0S 12,3S0.22 O.OOE2+CO &95E404 224E03
U238 41.714E47 4,956.0S QS0 1.47E402 1.38E402 1.47E402
Y-90 5.0S88E-t 4.956.09 112,390.22 O.OCE+OO Z43E+03 6.21E+03
Other Rsadioruckwds 7D02E+03 1.76E+04

Tfdate Sefetion Sunmer --
Roil S8DLead Bass 1for Parameter Differenes:

F112dor tc : FAST FAST Ths Tama as ied 1b t re mews.:

EOLHtl Ctb_ Pu _St U PU .d U
30. Endehnme 10b30

tiurn Summary (WdW We |asb for burnup used In estimate:
Fuin SFD Estimated

Wo:rud 4ASWx N~vbm nhw SFDgrdc IDWIldW&COMA1S11tlz
Soundg: t2.J3902; t iS bWI wm SFD ad _wwed tIlDM aiWg 0L-AJS1hg

Checks -:__

IEatimated Iurnupf
eumup 1141piler Chvn 6urnup Exiut EOL MLGmEOL "M

Somiut.l Om I t 0aol
Gounldirl 1.31

&I Power

-ona "Om Bondn
fWatta't dwaIftcl
t . _, o_._.,

12tE+02 .40Em.42
Total Total

L

'Reecicr n ,ikiDcn. ce mmoval. gsage. tXpkig r eoher de rm . Wt trrdan rcese fr uel.

-Teda bunuP lor ml l abaodad wth Oft Watl_ Iulld be ivkbed by t0L havy metal mass ID get Wedc bwrp values (tAW I).
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I
Fuel Radionuclde Inventory Worksheet

AX d ,4 Temateloena0.
Fue mNi FAST REAOR FUEL

SNF ID S. 906
Fuel Units & Oeaw 1- CANISTER OF SCRAP
HeavyltW ua B00-9.044. EOL=gtakg
ROD Soage Siae INJEEL

'Fueldeeayattdda ' 1985
Est4nudw as of. 2030

TesPlars (wort Ca)
5
Teenpi.e Bumup(UW*B"

Template OM Hevy Metal Usm (T)z 0.001868615
TempOW De TheI 35 ves

Estimatled
Canister

0.06w

IL; F.s-imet U X. N. b ye Yb Gamma Sources
Photon Tol

CMWd From NomHinal Boundhng Fult bitial Acivity Nominal Fuel Bounding Fud Energy Photortsec
Radoneucide Ternple Fuel Bmuup(UWd)' B3unup(IUPW (CI) Invetorde(CI)- bvwentorsaCI) Group (boundng
Ac-227 2.3072E4- 3,071.54 6,143.08 0O.E0+00 7.09E-3 1.42E-02 Av UOV
Am-241 S.4448E+00 3,071.54 6,143.08 O.OE+00 2.59E+04 5.19E+04 0.0150 7145E+,1
Am-242m 1.6848E-02 3,071.54 6,143.08 O.OOE+00 5.17E+01 1.03E+02 0 0250 1.4986+15
Am-243 1.6320E-02 3,07154 6,143.08 O.OOE0+ 5.01E+01 1.00E+02 0m037 130*+15
C-14 112090E-01 3,071.54 6,143.08 0.ODE+00 3.71 E+02 7.43E+02 0.0575 2.059E+15
C148 22849E43 3,071.54 6,143.08 O.E0+00 7.02E+00 1.40E+01 0.050 8O37E+14
Crm-243 8.6624Ee04 3,07154 6d143.08 O.OD1E+00 2.66E+C0 5.32E+00 0.1250 0299E&14
Crn-244 1.6848E401 3,071.54 6,143.08 0.00E+00 5.17E+02 1.03E+03 02250 6162614
CCF60 72.808 1 E 01 3,071.54 6,143.08 0.000E+00 &832+04 1.73E205 0.37500 27. 14
C-134 5.4148E4-0 3,071.54 6,143.06 O.OE+00 1.0514+0 2.10E+00 0.5750 4842E3415
Cst135 4-1976E404 3,071.54 6,143.06 o.00E+00 4.81E400 2.70EO 110000 .61i6E+14
Cs-137 2.1049E+01 3,071.54 6,143.08 O.ODE+CO 847E.04 12.756- 12500 1204&1
Eu-154 1250E+008 3,071.54 6,143.06 O.OE+00 3.84E+03 7.6sE+03 1.7500 547226+12
E-15 6.69806E02 3,071.54 6,143.08 O.E+00 2.12E+02 424E+02 22500 e.7so
FP-55 2.9308E411 3,071.54 6,143.08 0.00E+00 9.18E+02 1.3DE+03 z7600 4M2E+10
H-3 2.43.16401 3.071.54 6,143.08 O.WE+00 7.47E8+02 2A0E+03 3.5000 1.7e+w
P-129 12.0146-01 3,07154 6,143.08 O.ODE+00 326E042 6152E.02 6.003 7-ssE40
u-8s 4.96 E46.1 3,071.54 6,143.08 0.00E+00 1.04E+03 2968E+03 7.0XO a423E+06

Np-237 125660E044 3,071.54 6,143.08 O.OOE+00 461E+0 1.6+0w1 11.oooo s.e3tE4
Fa-231 Z&865GE486 3,071.54 6,143.08 O.0E+00 1.9E-043 1J.6E-02
Pb-210 2391sE-Ds 3,071.54 6,143.06 O.WE+00 7.326-01 1.407E-04
Pm-147 1.6912E04 3,071.54 6,143.06 0.00E+00 .116E+01 1.04E+02
u-23 z.9808E+o0 3,071.54 6,143.08 O6OOE+00 9.16E+03 17.8E+04
u-239 4.1648E-041 3,071.54 6,143.08 o.OE+C0 1.72E+03 2.66E+03
u-240 2.38604E- 3,071.54 6,143.06 006+00 S.1+02 1.4SOE+03
u-241 4.714E+01 3,071.54 6,4.0 4.ODE+C0 1.560E+OS 2.2TE+06

-9242 2.456+E03 3,071.54 6,143.06 0.00E+00 76.4E+6 1.51E+01
Othe R uAu4COEe8 3, .1964 sQ 36796+06
PA-Me 5.9952E-W7 3,0w1.4 6,143.08 O.ODE+CO *.S4E-03 .6sE-03
P>1 S6 sl5526Ea0W 3,071n54 6,143.00S QWE+CO z63E43 6.2sE-03
Se 79 1.9181E404 3,0715S4 * B,143.08 QOO0E+OO 5.89E401 t.1sE+00
Sn-12s 1.S671E404 3,07154 6.143.08 o.ooE+CO 5.12E41 1.02E+OO
sr-so 1.W799E+01 307154 614308das i e OPe E+a t BeE+4c 1r22E+DS
TC-99 s.7678E403 3,071.4 414.08 o.Oo1E+CO 2.08Ei41 4.16E+Ot
Th-229 1.7483E08 3,01Ss4 6,4.M0S O.ODE+CO 5.37E403 1.W7E42
TnI,230 S S704E4S 3071.54 6,4.08G O.ODE+OO 130DE42 3.61E 02
Th-232 -42431E-0s 3,01.54 ooo 1.S3E404 1JOE404 11s3E044
TI2 e a7573EC05 3,0W1b54 6,143.0s 1 QODE+CO 2.69Er s1 6.38E4e

W232 2e 706E404 Owss4 41 4 3.00 Q coE+C O 728E1 1.46E+O O Poww
UW33 3.612BE404 3,071.4 S,143.0 Q.OOE+CO 1.11E+00 2.22E+00 Non ~u t Hod ndbhg
W4.m 12786E42 3.071.4 6d430S QWOE+OO 3.93E+01 74E+0t Output Had Output
UW235 &7486E404 3rma9E4t3 *.77E+e0 3 +OO (Wats (Wat*)
WL236 2-34soE4 04 3,071.54 B ,1430S QWE+C O 7e21E-dtdA4E+tAOEe am tsE+e3
U-238 1.15SIE-N 3,07154 B,143308 4284E4a4 356Es b 7.12E401 Total Tcose
Y-90 1.9804E+01 3,071s% S,143.08 O WOE+CO S.03E+04 t22+O
OChecrk Rad uc_ _ __ 1__9E+_ _ 3.7sE+OS

I S Tn e Sdo Sunwsiy BOON4 ^Sunnr, aWd aC ..bec k,,¢'
Telaubt Selection Sununma

F 1 SFD ud Bass fr Par t Di :
Res FX 5 (Wd C-l

Fe TadkWdods dre . sore.sth einq g or c g tha ba m ceased lo- r
OL H11 ConsRetass t Th and U U ms b

DMT enh t %: 7ss OI11010D

Bunrmp Sum- (UWd)I f aeor bffnup used In esmti_
Frow SFD Estifbl

Bourwfw e.1 41 h mv _ afb bl ti n hq

Checft

nup* uufltr - Givnhru Estd EOL Hr4Gve EO HU

sourgW- 20-t
'Peci *adn can emrwal, dloag 9phi or odw daf - -h d ftdadm 0033d RNt WIt

bcSburcbW lb W"j r AVk odaied wa af wrZ-tmu Wbe dvjddby BO heavy meta manID q sped bumu vlus_ (u#Wd~,n.

I
I
I
J
GI
U
J
J
J
]

3I

3
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Fuel Radionuclide Inventory Worksheet
;LFue4!~ aud TempiAte pformalion

Fuel Nmew FAST REATRFUEL PVWU)
SRI'l$, 1099

Fed Units & o. bar 1- CANISTER OF SCRAP
Hie"Ivy ta Man:MM SOL.13-0g EOL-111%
ROD Storag SR.: VXL~8

'Fud decay atat date toes
Estimates as a: 2D30

Tonplide: FFTF (FAST. M8. l0 la 30%. PU & U?
`T-mplat S~uipM~d): 50112

Tmwlate DCL M""v Meta Masa " DA)029181
TunIMbeOa llvTbm: 36vear

Estmated
Canister usage

1Shx10
0.845

Fdimbtes7-- ;.':^.t - a Xb b Y. Y Gamma Sources
Photon Tatal

CWtWd From Nomlinl Bou-itg Fued hintial Activity Noniflnal Fuel Sounding Fuel Eney: -hotonsisec
Radonuclide Teoplate Fuea Bumup (UWdf BuruphWO (CO Inentoies(CI) brientorles(C), Group 3bounding)
Ac-227 6.t822E-12 3998.94 7,997.8 O.OOE+00 - 47E-08 4.94E-08 Avg. NeV
Ar-241 1.1066E-t1 3,998.94 7,9971A 257M+01 4.58E+02 9.11E+02 0.0150 21638.14
Am-242m 1_.9247E.03 3,998.94 7097.88 nOO.E+O0 7.70E+00 1.t54E+01 O 0 5.197E813
AU-243 1.0740E-04 3,998.94 79971 O.8E.00 4.29E-01 8S59E0 0.0375 6.043E+13
C-14 2.6042E-05 3,998.94 7,897.88 0.00E+00 - 1.04E-01 2.08E4t1 0.0575 5.356813
01-36 3.4243E-10 3,998.94 7,997.88 O.E00+00 1 37E-6 2.74E-06 0.0850 2.95E+13
C-243 4.0629E-04 3,998.94 7,997.88 O.OE+O 1.02E+OD 3.25E+-0 o.1250 2.037E+3
CII24 2.604E4-S 3,998.94 7.997.88 Q02.E+00 1.41E+OD 1.28E+01 700 1.376+13
C237 -. 4275E-03 ,998.94 7,997.88 .OOE+O0 1.37E501 2.74E+01 11000 t.862E+13

Cs-134 1t5566E4S- 3,998.94 7,997.88 0.OOE+0 629E+80 924E+09 958 4.tO2E+t4
s-2135 4.7693E-0s 3,998.94 7,997.88 o.OOE+00 1.91E401 381E.4t OJS0 48ME+12

CPs-17 1.4007E+1- 3,998.94 7,997.8 0.00E+00 6,2E703 1 1.2E+5 12500_ 5+3E+12
Eu-164 1.B184E4-2 3,998.94 7,997.88 0.O8E+00 6.47E+01 1219E+02 1.750D 1.te1Ett
Eu-15 1-.374E402 3,998.94 7,907.88 2.18E+C0 6.51E+01 1.11E+02 2250 22-tE+07
Feu-5 3.060E.44 3,.94 7,997.8 O.OCE+OO 1.52E080 3.04E200 Z7500 1.24E40

-3 3.-474E403 3,99a.94 7,9970.8 .8OE.OD 1.040+01 .OSE+1 35000 4.78+E40
-129 12ssE-06 3,996.94 7,99718 .O0E+20 7.16E-03 1.03E-02 sJoDo 111M+05

K-85 2.7s43E-02 3,998.94 7.99788 0.ooE+00 1t.tE+02 223E+02 7AMo 1_7i6E+04
Np-237 1716E3806 3,998.94 7,99718 O.OE+00 8.0E-02 1.08E-02 erMal Powe+03
Pa23t 51.248E-t1 3,998.94 7s97.u8 Q.OOE+00 4.69Es saHt oni
PU-210 2A204E-12 3,998.94 7,997J8 O.OOE+C00 s E- s 1.94E4-0
Pf-14 -76768-02 3,998.94 7.937.e3 QOZ.E+OO 6127-E01 .2E30sa
Pu-238 1.640E-02 3,998.94 7,997.88 O.ODE+00 7.2sE+-1 1.19E+02
PU-23s -520E24E 3,998.94 0.00 2.16E+02 2.948+01 2.11E0T2
P-240 2.006E-02 3,998.94 7,99718 100+002 1.9008+02 2.73E+02
Pu- 241 -1.47s9E+00 3,998.94 QLoo 4"E+03 QCODE+Co "IeE+03

Pu-242 t.12s2E-0s 3,998.94 7,9s7Bs 2B86E4-2 7.36E402 B.1sE41

Ra-226 7.8s24E-12 3,998.94 7,997.88 O.OaE+CO 3.14E-W 6.28E-08

OathS e4086Er16 e3,998.94 7,997.es O.OOE+CO 9.63E-13 1,93E-12
PRi-106 I so661E-0 3,998.94 7.997M8 O.OZE+OD &02E402 12CE41

Se 79 1.0127E.06 3,99.94 7,997.88 QODOE+00 4.0sE4C2 &IOE-02

Sn-126 4.3sME-0r 3,9894 7 997Bd OaOE+OZ 1.76EPe1 3s1E4e
R-eactor sr FT1 3,998.94 7mdr FTA es O.OaE+0o0 ZoaE+03 4.0tE+03

TC-9s 3&412E404 3,998.94 7.7m8e OrODE+OO 1ssE+00 3.15En00
Th4229 Z.7219E-12 3.998.94 7,997 e8 O.OOE+OD 1.QQ48 2.ISE-08_

Th23D _ AME49 3,998.94 7.997.88 QCOE+OO 4.eE-06 6.35E406

Tb L 22166E-16 3,993.94 7.ss7.e O.OZE+OO t_27E-i2 2s3E-i2
TI.0B 4.6636E407 3,9s8.94 7,9s7B3 QO.E+aO Is6E403 &73E403

U-M 126M22 9__ 7097_88 O.OE_0_ asoSr03 IMEn2 u Thermas tower
U-233 5.7451E40o 3.99894 7.1117.88 QODE+OO Z30E406 QsWE06 Noninal Heat : ondn

U-234 4__ _D4406 3 7998.9 97 7AMs0 2sQ +OO 1.72Es2 3.44E-02 outbut mo o outpOut
s235 -t.7765E49 3,998.94 mOO 4.33E-0s 1.22E-0s 4.33E-0s (wags) (wafts)

LL236 1 8050E407 . 3998.94 7.9s7.88 QXODE+CO 722E44 11.44E403 &M7EA"1 * 93E02

LO-= 4.7914E407 3,9986.94 O.oo 3.1sE143 2A4E403 3.15E43 I Total Total
Y40 . sOOSBE-M 3,996.94 7,997.es QOOE-+0D 2.00E+03 4.01E!+"W

RCk _ _ _ _ __._7E+_ _ 1.13E_4

Temptte Seatction Summarr I
Foom 5 FD |l t j sr timated Oien

Reactor Ic r r: FAST m FAST lews T trat taa l bbti esd trs t e
F'T eb Cbddeilr SST t m dSe metal as g qp e bum i valuet y d_ b 3e).

t801 MMt Conttuns PUMVKIU P U t U

Ununp Summary (MWW) Basis for bumu wed In estimate;
FrmSFD Upna

HaNin 3A.998 S 223 1 f f W *Klxy kl m SFD kbwit bW41
7 S97J2 Ba~~~~~~~~~~nvooh tlb be tke rd lpm.

Checs

S6lpuft lr Qen uup 8 1EXIIIIW p "cive Hto "M
Nomoh 1.97 0.# Otl

'Rleacor ckowmewovemva , S,.ippkog "dher eV#kma n tonoon xtsedof.

*TbW as p for all kW a atd w ms wwksh t be &i by el MM mdal M=s to got Vdl wpvkm b UNWI).

DOEISNFIREP-78
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I
Fuel Radionucllidm ientory Worksheel

Fuel Nam FERNI CORE I & 2 (CORE FOe.)
SNF ID aS 457

Fwul tula * Dewa 138- ROD
Hiavyildhlaa DOtL.1321W. EOL.17.734kg

WM SCOar SIt. NEEL

'Fuel deca SlW da:. 1972
Estimatm as of. 2030

Templae FERMI (Fal. arcM O b 40%. U)
'Template MWu W* 58,8725048

Templae DM I Heavy MeOW L (UT) 0.0118774
Templte Dewa Ti 50 Yom

Eslhited
Canister seI

0.04

IIL Fi.timate re Y -x b y. Yb Gamma Sources
Photon Total

Cl/UWd From NOmJInll D0undirig Fuel Initial Actity Nominal Fuel Boundn Fuel Energ PhotonFsec
Radionucide Template FudBwnup(UWdf Bumnup (UWdf (CO InventodeA(CD bntores(Cp) Group (bounding)
Ac-227 1.4291E-07 419.74 839.48 O.OE+00 6GOOE-46 120E-04 Avg Uer
Am-241 6 7476E407 419.74 839.46 O.OOE+00 2.83E-04 S.66E-04 00150 3J88S13
Am-242rn O.OOOOE+00 419.74 839.48 O.GOE+00 O.OOE+00 O.OOE+00 0.0250 8.068E+12
Am-243 8.3651E-15 419.74 839.48 O.0E+00 3&51E-12 7.02E-12 0075 7.113E+12
C-14 2.168SE-0O 419.74 839.48 0.00E+00 9.OE-43 1.82E-02 0.0575 7.517E+12
Cl;36 5.5188E-08 419.74 83948 O.OE+00 232E-0S 4.63E-05 O8O 4.840E+12
Cn-243 1.0760E-14 419.74 839.48 O.O0E+00 4.52E-12 9.03E-12 0.1250 2.941Et12
Cm-244 2.9486E-16 419.74 839.48 O.O0E+0O 1.24E-13 2.488-13 0.2O5 3.048+12
co-60 2.9128E404 419.74 839.48 0.00E+00 1.22E8- 2.45E-t 03750 1.701E*12
Cs-134 4.0326E-09 419.74 839.48 O.0OE+O0 1.69E-6 3.39E-06 0.575 3.037E+13
C0-135 4.4996E05 419.74 839.48 O.0OE+00 1.89E-02 3.78-02 0.850c 276aEt11
Cs-137 9.7388E41 419.74 839.48 O.00E+00 4.09&0+2 8.1#+02 12500 1.1GOE+11
Eu-154 5.5290E-06 419.74 839.48 O.0OE+00 2.32E-02 4.84E42 1.7500 7.130E+09
Eu-155 1.7402E-04 419.74 83948 O.OOE+00 7-30E8-2 1.46E-01 22500 8.771E+05
Fe-45 2599247 419.74 839.48 O.OE+00 1.09E-04 2.18E-04 2.7500 1A92E+05
H43 15242E-03 419.74 839.48 0.00E+00 8.40E8-1 1.28E+00 3.000 1 402
1-129 1.1426E-06 419.74 839.48 0.00E+00 4.8OE44 9.S90-04 SOOo 8.6S9E441
Kr-85 1.4635E-2 419.74 839.48 .OOE+00 &W40+00 1.23E+CH 7.0000 4*9i2Eoo
N237 3.3098-06 419.74 839.48 O.OE+00 1.39E4- 2.78E-03 11.o0o 4.5E58-01
Pa-231 2.4492E407 419.74 839.48 0.OE+00 1.03E-04 2.06E-04
Pb-210 1.7794E-11 419.74 839.48 O.0OE+00 7.47E8- 1.49E-08
P1-147 22021E05 419.74 S39.48 0.00E+00 924E4- 1.8E-02
Pu-238 1.5235E-04 419.74 839A8 O.OOE+O 6.39E-02 1.28E-1
Pu-239 1.94644-02 419.74 83948 O.OOE+00 8.17E+00 1.63E+01
Pu-240 67817E-05 419.74 839.48 O.OE+00 2.85E42 5.69E-2
Pu-241 2.0282E-06 419.74 839.48 O.OOE+0 8.51E404 1.70E-3
Pu-242 4.3751E-13 419.74 839.48 .OOE+00 1.84E-10 3.67E-10
Ra-226 4.0632E-11 419.74 839.48 0.00E+00 1.71E-08 341E8-
Ra-226 2.3674E-11 419.74 839.48 O.OE+00 9.94E-9 1.99E-08
Ru-106 1.0255E-14 419.74 839.48 0.00E+00 4.30E-12 861E-12
Se-79 1.6485E-05 419.74 839.48 0.00E+00 6.92E-03 1.38-02
Sn-126 3.7564E-06 419.74 839.48 O.OOE+00 1.58E-02 3.1SE-2
Sr-90 B4333E4t 419.74 S39.48 O.0E+0 3.54E+02 7.08E+02
T-99 4A25E-04 419.74 839.48 OOOE+00 1.88E-01 3.76E41
Th-229 .08808E-11 419.74 839.48 O.OOE+00 2.56E-8 5.11E8-
Th-230 2889E-9 419.74 839.48 0.00E+00 121E8- 2.43E8-
Th-232 2378E-11 419.74 839.48 0O.00+0 9.95E-09 1.99E-08
T1206 5.0432E-09 419.74 839.48 .OGE+00 2.12E8-06 4.23-06
U-232 1.3640E-08 419.74 839.48 0.00E+00 .73E-06 1.15E-06 Thermal Power
U-233 1.0327E-4 419.74 839.48 O.OE+00 433E-08 &67E-06 Nominal lae Bounding
U-234 4.9103E46 419.74 839.48 0.00E+00 2.06E-03 4.12E8-3 OutPu* Hem OuVA
U-235 2.3191E-06 419.74 0.00 1.01E-02 9.14E-03 1.01t 2 (Watts) (Waft)
U-23 12633E-05 419.74 839.48 Q0OE+00 5.30E-03 1.080-02 42tE S23E+0
UJ-238 4.5407E4- 419.74 0.00 4.55E-03 4.51E-03 4.55E03 Total Total
Y-90 8.4350E41 419.74 839.48 O.OOE+00 3.54E+02 7.08E+02
Other RAjonucsdn 4.11E+02 8.28+02
flLTeutaaSc o.Suunu'S afltmm hanuiuwy. em Checd
Template Selection Summaq

Fece SFD Used ; for Parameter Diffarenes:
R I oderaW FASr FASI

Fud C la ZRC zinc
DM Hlt Constlaints: U U

80ELEndchmenxt%: 2s.exemilo 10040it

Burnmp Summary (UWdjW Basbfor bump used in estimat:
From SFD Estilat

Nomai 29.141 41S.7 4tu s t mW mai

Estmti Blwupf
Bup Mltilie Give Bunmll E dtm ECL HIW~ EOL HN

luW~hal. 738 1011
llondb; 14.75z.

'ReaF dsatom* a M o dorage. 4 1p I or om_ dab conim*Sg to iradalon cowed for fet

'rout bum kallor ful taodaed will NtO wovhe mnug be dtvkd by SIX hNM metl ra gt l lcp Y bung vaee (MWdfl)T.

1J
I
I

JI
I
J
J

I

j

J
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Fuel Radionuclide Inventory Worksheet
jaS i Teboo God ..ic -

_Fue NAw FERMI CORE I a2 (OORE SHIM)
UHF D S. 69

Fuel ite & Des: 280 -ROC
Heavy Meb Sasa: BOL37A92kg: EOL.36.62g
R ODStorageSe: HEEL.

'FUe decay start date: 1972
1atI stes as at 2030

Tenplat. FERMI FalZt Zm 10to 40. U)
sTunptae Burup(MWdD: 586725048

T plate BOL Itemvy Metal Mels (A): 0.018774
Twnplde Decay Ti. 50 5e

Estmated
Canister sage:

18z3l0'
1 0.07 1

.stimate X. 5. it Y. Yb Garma Sources

Photon Totbi

CWMWd From Nominal Soumding Fuel inital Activity Nominal Fuel Sounding Fuel Energy Photonsec

Radionuclide Template FuelIunwp(UWd)' SumupMWdO (CQ) IvetoreCI) ventoriet(Ci) Group boundlng)

Ac-227 1.4291E-07 592.57 1,185.14 0.0OE+00 8.47E-05 1.69E-04 Avg. kev

An-241 6.7476E-07 592.57 1,185.14 O.OOE+00 4.00E44 8.00E604 0.016S &486E+13

Am-242m 0.OOOO;E+00 592.57 1,185.14 0.OOE+00 0.00Q+00 O.OOE+OO 0.0250 1.139E+13

Am-243 8.3651E-15 592.57 1,185.14 O.OOE+00 4.96E-12 9.91E-12 0.037S 1004E+13

C-14 2.1680E-05 592.67 1.185.14 O.OOE+00 1.28E-02 2.57E-02 oC575 1.081EA13

CI136 _ 5.58E4B8 592.57 1,185.14 O.ODE+00 3.27E-05 e.54E-05 0.OS50 .410E.12

Cm1243 1.0760E-14 592.57 1.185.14 O.OOE+00 6.38E-12 128E-11 0.1250 4.152E+12

Cr-244 2.9488E-16 592.57 1,185.14 0.OOE+00 1.75E-t3 3.49E-13 702050 8.12E+12

Co-60 2S9128E494 592.57 1,185.14 O.OOE+00 1.73941 3.45E41 0.3750 2A02E+12

Cs-t34 4.0326E-0 592.57 1,185.14 O.OE+00 2.39E4-0 4.78E064 04575 428E+13

Cs-135 44996E4-5 592.57 1,185.14 O.OO+00 2.67E-02 52.13E2 OJSO 3SWE-11

Cs-137 9.738BSE4C 592.57 1.185.14 O.OE+O0 5.77E+02 1.15E+03 12500 1A 411

Eu-154 5.5Z9w-04 592.37 1,185.14 O.OOE+00 32.E042 65E042 1.7500 11M+10

Eu-t55 1.7402E-04 592.57 1,185.14 0.OOE+O0 1.O3E401 2.36E-t 22500 128E+

Fe-65 2.7817646 592.47 1,185.14 0.00E+00 Z 404 .047106E+t

H-3 1.5242E403 692.57 1,t85t4 *O.OO+C 9.03E4-1 t.8tE+OO 33 257OE+02

1UZ29 t.t426E406 592.57 1,185.14 0OOE+00 6.77E204 2.35E403 6-D 9,01E+01

t-ne5 t.635E-02 592.57 1 185.14 O.OE0+00 567E9-0 1.73E196 7.10 8.138E+O

p-237 334099E2461 592.57 1,165.14 O.OOE+O 1.96E43 3.92E-03 118ooo 7.39E-1

Fa-231 2.4492E47 592.57 1,185.14 O.OOE+00 2.45E94 2.90E44

1-210 1.7794E-t1 592.57 1,185.14 O.OOE+00 8.04 1Et 2.ttE4Ta8

in1347 22.02tE4 692.57 1,185.14 O.OOE+00 1.30E1 2 2.615E4t2

u-23 tS235E-04 592.57 1,185.14 QOOi-+00 2 9.03E42 1.261E41

-.235 1.9464E42 592.57 1,105.14 O.OOE+O1 1.15E+Ot Z.0E+01

u-240 76317E-45 592.57 1,185.14 0.00E+00 4.t2E-02 1.04E42

1-241 2.0242E046 692.57 10185.14 .OOE+0O 1t.0843 2.40E43

9242 4.3751E-3 592.57 1,185.14 0.OOE+00 .59E406 1.09E-t0

e226 4.0632E-tt 592Sc7 t1 65.14 OCOE+CO 1tE48 4B2E48

R-W228 Z.3674E-t1 592.57 1.185.14 Q.OOE+Do IAOE0E8 2t81E-Mt

RuO-tO6 t.O255E-14 592S67 1,185.t4 O.WOE+OO 6.08E-12 1.22E-ttI

Se 79 t 64&%E05 592.57 1,185.14 O.OOE+OO 9.77E403 t.SSE402

Sn t26 3.7564E405 592S57 1,185.14 QO.ODE+0 223E42 4.45E402

Sr-90 8.4333E-0t 692S57 1,185.1i O.OOE+OO 5DOE+02 9.99E+02

Tc4S 4.48?5E404 5S2S 7 1,185.14 O.COE+0O Z .66E0t 6 .3tE-i

Tn229 6.0880-tt 5925S7 1.185.t4 Q.OOE+OO 3.61E48 7.22E408

Tn-230 z5889EM 592.57 1 t18S.t4 O.WOE400 t.71E406 3A2E406

Th-232 Z.3708E-11 592.57 1,185.14 O.OOE+CO t.40E48 2.81E4B8

TO edB 6.0t32E49 69257 1tts.14 QOOE+CO ZJ99ECi S.98E46

t-232 1t3St4E-M 592S57 1.185.14 Q.OOE+W &OBE46 1.62E45 Tinenut Power

LU-233 t.O327E48 692S67 1,185.14 QCOE+OO 6t2E406 1.22E405 Nomirnal NM, Botirwng

U-234 _ 49tO3E406 69257 t~ttS5.t4 QOOE+OO 2.91E-03 6S2E43 42~u -iau xtl

ir J e -2135162E813 ___ 2_ 57 0.0_ ___11_11_E_ 02_______ _ 1.1 2 fWt_) - (Wats)

U-236 = 1_ 2633E45 592.57 1,ttSS.14 O.WE+OO 7.49E43 _tSOE42 OE*eo 1.30E4e

U-?3B 4S407E48 592.57 0.00 9.Q9E42 ta O8E42_ .e9E2 Total Tola

Y490 - 8.4350Et 592S17 3,185..4 O.OOE+CO eaeWud l.00EI
Other Rao & 5StE+02 t.t6E+0

Cheks Sa s Bp swnm.kry Ae - u.
TOmptO Selection Sumary -

From 8FD Used Basis for Paramer _ffrnm

lIactor lloderaaotd F ASvAST

SOL NM Conf 1 _ _ U U

SOL Etrichmea % _ 13 5SS123 10 ID40

lunpSumnmary (MWd)2 -- . f ai or burnup used in estimate:

Frorn VD : d-~~s

liudingf: 103.ff71 1,185.1 bow manxibbelxien nw.

Checks r:

astimestanp
*unu UultiPrm | tven sUllnip Ktirnalm EOE HU/Given EOL MM

tlV&11 5.0t l 110

aodn~vg 10.11 ~ 11.4

'Reco shb n, came mmvl ge rq **" cw*m ae <xqinftN brat hasm ead for bel.

Irocumvv sffwI ode d vhbhmww bedvbedtdid 80s Lm Ss w9Nwexp%,hkmfvw p wa MT)

IF
Br
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I
Fuel Radlonuclid. Inventory Worksheet

JL.Fud siTtaiplst Wwxnn~uftl0 " -
Fuel HNinz FERMI CORE I £ 2 (DECLAD)

5NF 83t1 453
Fuel limb A Deser. 978 -ROD
Heavy Nata Male BOL.130.6861cM EOL.110.971kg
ROD Storage Sam FEEL

Fal dec start dab: 1972
Estin tes aot. 2030

Tempt*: FERnM (FeL. ZrcD 10 to 40%. Us
aremplts Bumup(MW* 58.725041

Twnpta SICL He Metal Mses (UT: 0.018774
Tenniote Deca The 50 waea

Estimated
Canister usage I

IrxSa I
I 0.25

I1IL Es -n';Xb ltt Y. y Gaun Sources
Photon Total

CWUWd From Nominl Bownding Fud WiUt Activity Nomrina Fuel Bounding Fud Energy Photonsies
Radlonuc Teqilats Fwd Bunup M (Wd)W Bunup (NWdl (Cl lwewnder(CQ Inventoues(CI) Group (bounding)
AC-227 1.4291E-07 17,384.91 34,769.81 O.OOE+CO 2.48E-03 4.97E-03 Avg. MaY
Am-241 67476E47 17,384.91 34,769.81 .ODE+00 1.17E-02 2.356E-2 015so 1.609E+15
Am-242m 0.0000E+00 17,3e4.91 34,769.81 o.06E+400 0.0E+00 0.0E+00 0.0250 342E+14
An-243 &36stE-1s 17,34.91 34,769.81 0aoE+00 1.45E-10 2.91E-10 0.0375 2.946+t14
C-14 2.1680E-05 17,384.91 34,769.81 .0oE+00 3.77E-01 7.54E41 0.0575 .114E+14
0.36 s.518SE-06 17,3891 34,769.81 0.0OE+00 959E.04 1.92E43 00880 1.881E+14
Cm-243 1.1760E-14 17,384.91 34,769.81 O.OE+00 1.97E96.6 3.74E-10 5.0250 12.8E+14
Cm-244 1.465E-12 17,384.91 34,769.81 0.00E+00 2.63E-12 1.03E961 02250 1.6271+04
Co-60 2912sE-04 17,384.91 34,769.81 .0ooE+00 5.76E+-0 1.a1E+1 1.000 17Dt6+13
CP-134 4.a326E-09 17.38491 34,769.81 0.OOE+00 7.02E6cs 184.E5 4 35m t2saE+ts
Cs-135 4.4796E-1s 17,384.91 34,769.81 .0ooE+00 7.02E9647 L6E+0 o8. 4 1.746E+t3
Cs-137 2.7320E160 17,384.91 347698 0.OOE+00 3.68E+4 3.63E+c4 1zo 45se+t2
Eu-214 5-5295E4- 17,384.91 34,769.81 QacE+00 9.01E.00 +.02E+0 2.7.6 0 5.a30+1
Eu-213 1.7402E844 17,384.91 34,76981 0.006+00 3.03E+60 8SE+.7 226 3.033107
Fu-2 .78172E-07 17,384.91 34,769.81 0.00E+0O 4.62E+03 2.06E603 0700 177E+00

-3 124E.52406 17,384.91 34,769.81 0.O0E+00 Z.6-E+01 7.30E+01 J250 6i1+03
1-129 1.1426E46S 17,384.91 34.761981 0.00E+00 1.s2E442 397E3a2 s.000o 1.99E40
ra-22 E463sE402 17,384.91 34,769.81 O.OE+00 7.04E+62 5.0sE+02 7-O 1.6E+w
_p3 139E0 _ 73119 34798 _ .OE0 _ 7Es 1.15E-0 11.00 IA25E+01

Pa-23t 2.4472E4-7 17,384.91 34,769.81 0.00E+00 4.26E-03 8s23-03
Pb210 1.77s4E-11 17,384.91 34,769.81 O.06E+00 3.QsE-07 s.51E47
Pm-147 221. 4-06 17,3891 34,769.81 O.00E+00 3.87E41 7.66E4t
Pu-23s 175243E04 17,384.91 34,769.81 O.OE+00 6.64E+10 1.1E+00
Pr-239 18.464E12 17,384.91 34,769.81 0.00E+00 3.38E+02 277E+02
Pu-240 .417E-05 17,384.9 34,769.81 0.OOE+00 71.7E+00 2536E+01

u-241 6.08282E-06 17,38491 34,769.81 0O.E+00 163E6-2 7.OSE2-0
Pu-242 4.37s1E-13 17.384.9 34.7681 QO.OE+00 7.61E-s is52E-0s

Ra-220 4.0632E-11 17,384.91 34,769.81 O.OE+O 7.06E-07 10E-064
Ft-228 2.3674E-11 17,384.91 34,769.81 O.O0E+00 4.12E47 823E447
RIF106 15.042E014 17,384.91 34,769.81 .OOE+00 18.7E-10 31.7E-15
U-279 15.64ssE4 17,384.91 34,769.81 .OE+00 2.s7E4t s.73E4aP
S1-128 3.7564E30 17,384.91 34,769.81 0.00E+00 6 43E41 3.31EnHdO

sr.so a4333E401 17r3sM.91 34,769.81 Q.OOE+OD 1.47E+a4 2.93E+04

Tc-99 4120E043 17,384.91 34,769.81 O.o0E+00 7.756E+0 1.16E+41
Th-223 -239aE-11 17,384.91 340769.81 7O.2E+O 13.26E-02 72126a
Th230 1.233E60 17.384.91 34,769.81 0.005+00 5.02E041 1.COE044
Th-232 2.374E-1 017384.91 34,769.80 3.2oE+O 4.12E047 .24E4T
TY-9 5.0432E504 17-384.91 34,769.81 O.OCE+0O 177E4 t.79E+04
U= 232-t64E-06 ~ 17.384.91 34.7698t QO.OE+OO 2.37E404 4.74E404 Wrerma Power
Oth e.r327E-s 173e9 34,769.81 QaacE+00 1.70E804 3141604 N He Bouding
b234 4.9103E-06 117,354M 34,7Mz81 O.OOE+OO 8ar4E-M 1.71E401 Outpu HemOuul

b235 -2.31s1E406 17,3MM9 QO 7-26E42 3.22E402 7.26E402 (Watt (watth

Um 13 2633E-0s 17,384.91 34.769.8t QOOE+OO 2a0E-01 4JsE-0 19tE+0 aa2E+0

u-23s -s.5407E-M t7,384.9t QOO0 326E402 3.1-0E2 3-26E402 Total Tctal
Y-90 &4350E-01 17,384.9t 34,769.81 Q.OOE+OO 1.47E4,04 2.93E+04

O~~~w Padkxwcldes 1~~~~~~~~~~~~~~~1.70E+04 3 41E+04

.Ter citat S d unm DS M B p S . aid clt.,.. Y,>(
Template Selectton Summary

Fm SFD Usd Basb fr Parameter Difference:
Reco Modator FAST FAST 4Twrn uaedrfttatk on

Fu laddng: NONE zRC TWb mwiueon a piraoP cdw
Wt. HU Coftu U[ U

sOL E brichnai %. 256st404 10 to 40 __

Btxnup Summary (MWd foasis fr bumup used In estimate:

From SFD Estimted

20.101 17,304D911 M afta _ _ de1
361.35 34,76981 8Imsamed b tbe ht M*e _Wis,

Estkmfted Bu 1
MOru luphw Given Burnus Estimated EOL HMV69lvf EO. HIN

Nombou for F__ l_

'F*aki dwm , o 1 ew al, s4,* -'Ipd o ot c dais cos0rdinnr Mgl Ialt cU Cd faw.~l
T1al XM or all lue a dae wh Ot wolwhet mudl be dvk by EOL heay awtal wwas to gt Ic bmW v akm (lml>.

I
I

U

J

j
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Fuel Radionuclide mentory Worksheet
__ 1. led ani Talatkfwnsdati..,-

Fuel Nun.: FERMI CORE I & 2 (SECTIOIED)
SWF ID 454

Fuel Units & Damon. 980 -ROD
* ~~~HavvylkMotlel as: SOL=131Z~k EOL..125.04fg
* H~~~~OD Storage USie: ItEEL

'Fued deca ft" date: 972
9imate" es of: 2030

Tunpate: FERMI (Fast. Zc. 10s 40%. U)

tmitteEurup(Wd): 58.67250s4
ToPateI SOL Heavy Metal Mass (M1)c 0O8774

Estiuated
Canister utaoe:

026ic

1.E tizatnuts m 5,, xb b Y. n b Gamma Sources
Photon Totsl

ClUW8 Fraon Noundal BoiliDng Fuel initIal Actity Nominal Fuel Bouncing Fuel Energy Photonsfec
Radlonuckide Template Fuel Bumup (MWdf Ournup (LWdOR (C) 1WeORlIeCS(CI) 4wenforIes(CO) Goup boundlng)
AC-227 1A291E47 6,444.25 10,888.49 O.OOE+00 7.78E-04 1.56E-03 Avg. leV
Am-241 6.7476E.07 5,444.25 10,88849 O.OOE+00 .67E-03 7.35E43 0.0150 5.040E+14
Ar-242m O.OOOOE+00 6,44425 10,88&49 O.OOE+00 O.OOE+00 O.OOE+00 O050_ 1046E+14
Am-243 6.3651E-15 5,44425 10,888.49 0.00+00 4.55E-11 9.11E-11 090375 9226E13
C-14 2.1680E-05 6,444.25 10,888.49 O.OOE+00 1.18E-01 2S6E-01 OC675 9.75EG1f3
Ck36 5.5188E8.0 5.444.25 10,888.49 O.OOE+00 3.00E04 .01E4-04 o.0e50 588.13
C1-243 1.0760E-t4 5,44425 10,888.49 0.OOE+OO 6.86E-10 1.17E-10 6.0250 S674E7.3
Cr-244 2.9486E-16 5,444.25 10,88849 O.OOE+00 1.61E-12 321E-12 02700 6.64E+03
Co-60 2.9126E-04 5,444.25 10,88849 O.OOE+OO 1.59E+00 3.17E+00 01.00 21207E+13
Cs-134 4.0326E409 5,444.25 108849 0.OOE+00 t20E6 439E45 0 2.67J0939E+t4
Cs-135 4.996E4-5 5,44425 10,888.49 0.OOE+OD 2.45E401 4.90E-01 oesco 3C+12
Cs-137 9.738801 5,44425 10,888.49 O.OOE+00 5-SE+03 1.06E014 12500 2A27E+42
Eu-154 1-5290E046 5,444.25 10,888.49 O.OOE+C00 6.28-01 6.02E41 t.7500 9248E+
Eu-155 1.7402E44 5,44425 10,888.49 O.OOE+00 167E401 1.89E+OD 2.250 t.t38E+7
Fe55 2S.992E7.0 5.444.25 1088849 O.OOE+00 1.2E4S3 2.8SE43 2.75G0 73
H-3 1,5242E.03 5,4442S 106888.49 O.OOE+0O &30E+00 1.66E+01 30 C 2102E+03

-24 1.14251E-6 5,44425 10,888.49 O.OOE+00 22E4-0 124E.02 s.0 6.770E+02
Kr-85 1.46S6E4- 5.44425 10,888.49 OO0+400 7.97E+01 19-E+02 7=0D &.e_7E_
Np-237 313059E46 5.44425 10,883.49 0.OOE+00 1.80E43 2 3.60E442 11.00T m P5ow E40
Pa-231 2.4492E47 5,44425 10,88.49 O.OE+00 64 1. 1a3E 2.67E4t3
Pb-210 1.7794E61 5444.25 10,88849 O.OOE+OO 9.69E84 1.94E-07
Pmfl-147 2211E-06 5,444.25 10.00 Q.20.OOE+O4 120E 7 298420Et
Pu-238 16235E-04 5.44425 10,888.49 O.OOE+ 689E4-01 1.86E+O0
Pu-239 1S464E42 6,44425 108.8-49 O.OOE+OO 1.05E+02 Z12E+02
Pu-240 6.7817E45 5.44425 10.888.49 O.OOE+0 3.89E-01 7.38E-01
Pu-241 2.0282E-0 5,44425 10,888.49 O.OOE+00 1.10E.02 2.21E402
Pu-242 4 S751E-13 5.4425 10.88849 O.OOE+OO t.38E409 4.76E409
Ra-226 4.0632E-11 .5,444.25 *e,88849 O.OOE+OO 2.21E407 4.42E407
Ra-228 _n2.3674E-11 _ 5,3425 10 .49 O.OOE+OO 312"E0 1058E-07
Ru-10S 1.0256E-14 5,444e25 10a e8.49 QeOOE+OO 5.58E-1t 1.t2E-tO
Se-79 1 .648E45 5,444.25 10,88.49 O OOE+OO 8.7E402 1 .79E120
9Sn126 3.7564E45 5,44425 10,888.49 O OOE+OO 2.05E401 4.09E401
Sr40 8.333EM 5,4442S 1Q888.49 QODOE+OO 4.59E+OS 9.18E+OS
Tc{99 4.48N25E44 5,44425 10,M849 O.OOE+OO 2.44E+00_ 4.88E+OO
Tb-229 6.0880E-:11 5,444.25 1088X 0.4DEW 3==E; 6.63E407
Th-230 2.88S9E4-9 6_444425 10 UM49 O.OOE+OO 1.6745 3.15E45
TIN= 2.3708E-11 5,44425 IL%888.49 Q.OOf+OD 1.29E4.7 2.58E47
Tl~-2_ 5.0432E409 5,444 25 10,888.49 O.OOE+OO 2.75E-05 6.49E-05
UB232 1-4ti640E46 6 544425_ 1,S9 QD+0 AE0 AE0 Tthennal Pinve
U-233 1.0327E46 5,44425 110,1888.49 O.OOE+OO 6.62E465 1.12E404 Norninal NWS ounding
U-234 4.9103E406 5.444.25 10,88&49 O.ODE+00 2.67E42 5#3WE02 Oub4u Now OuIV
U 225 -2 S191E406 5,444.25 QOO0 7.29E402 602E402 729E2'11tt 1 (atts)
U-236 _ 1.2633E405 5.444.25 10,888.49 O.OOE+OD 8.8E402 1.38E-0 LODE401 tJE02
tlI-238 -9.5407E408 5,44425 QOm 328E42 3.23E42 3S2E402 Trital Towa
Y40o &4350E-0t 5.44425 10,88M49 O OOE+OO 4S9AE+9S 9.118E+03
Other Radloukes S614E+03 *.07E+04

ll.Timplatelidection SwaN j.ru7 Srww, and Met' >.-,N+?;

T..plate Selection SummaY
Frorn am Used Basis br Paraneter Diflerancas:

Abtwr Moderaor r§AST FAST
Fuo Ceddhi ZIRC I ZIRC

SOLtHU Consituent U U
SOQL Eurchwmen% 25.69081404 101040

umup Su mmary (lwdw 1 asis for burnup used bi estimate:
From SFD te

up Muliplier Given Sumup Estinated EOL HWtGW EOL Hlt
tu111,81:1 t1328 25.93 10

11-s- 2655 3D.O1
'Revor 0 , Pe -v, ag5. 8p5g orW date owfWig O Iraaon ct hrbd.
'Tbtal b- hr Sel ktW mewte nk t bsit fdvibe * by SOL heavy wol mass to got WwWi h p vh O6WdlT.
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I
Fuel Radlonuclide Inventory Worksheet

Pud NMns FEFM CORE I £ 2 (SODIUM WORTH)
SNW ID5:455

Fud Unft A Oesw. 420--POD
Heavy I"MOM ha OOL-W6238kg: EOL.55.35m
ROD Storag Sft INEE

'Fud decy SW das^ 1972
Estirnan as d: 2030

Templat: FERMI (FaeI Zftr 101o0 40%, U)
'Templa Buaup(-Wd 56.6725048

Tempa BOL HeaL y Me Ms Us T): 016774
TmpAte DOM Tkw. 50 WaOe

Estiated
.Canister usage

1$x10
I 0.11

I
0M U fslti: e X. No b V. Y n Gamma Sources

-- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~Photon, Total
CUIIdFwmn Nominal Bouncling Fuei hMM Activity NomhnalFuw Bougn&inF EneW Phlotsfsec

Radionudklue Templab Fuel Bunmup (1Wdy Bumup (UWdf (CI InventorlesCI) MvntoresCl Groul; (iing)
A-129 1.4291E-07 740.71 1,481.43 000.+00 1.WE4-04 2.12E-04 Av.00 Ma
An-241 67476E-07 740.71 1,481.43 0.00E+00 .OOE44 .10E4O3 7.0O50 .317E8+13
Am-24237 3000E906 740.71 1,481.43 0.00E+00 Q.OOE+0O O.OOE+00 00250 1.724E+-1
An-243 &3651E-15 740.71 1,481.43 0000E+O0 1.2081-12 1.24E-11 4 12SSE+
C-14 1.167E4-11 740.71 1,48143 0.00E+00 1.81E42 321E42 0. 1.327E813
Pm.17 2s.018sE-08 740.71 1,481.43 O.OOE+00 4.03E46 31.E-0 O2n 8.13E+12

Cwu243 1.O760E-14 740.71 1.48143 O.OOE+00 71.7E-12 1.68E-11 0.2D s.18sE*12
Cmi244 2.9484E-10 740.71 1,481.43 O.00E+00 21.E4.13 4.37E-13 0225 e69E+12
CO-2s0 .7812SE04 740.71 1,481.43 0.00+00 .16E-0 4.32E-013rs 32E+2
Cs-134 4.0326Es06 740.71 1,481.43 0.00E+C00 1. -03 6.90-03 o.szso S359E+13
Cs-135 4.4375E-3 740.71 1,481.43 O.OOE+00 3.33E4-2 .67E2 0.8so 4-+11
CR-137 s.73sE4-1 740.71 1,481.43 0.00E+00 7.21E+02 1.44E+03 t2c 141E+11
EU-154 5-s 290E-0 740.71 1,481.43 O.OOE+00 4.10E-02 1sE4-02 u07sTo 12ea oe
Eu-1s 1.7402E-04 740.71 1,481.43 O.OOE+00 12s501 2AW-E.0 2omn0 1o4dE+oi
FU-23 2.6932E807 740.71 1,481.43 O.OOE+00 3.s3E44 3 72E704 2.7500 2 S33E+0
H-3 1-5242E103 740.71 1,481.43 *.0 2E+OO 1.13E+00 2 8-0+W 3WS000 3.241EW02
P.129 1.U426E406 740Q71 1,481.43 O.OOE+OO a46E404 1.6sE-3 _XCO0 1.144E402
Kr-s8 1.463E402 740.71 1,481.43 OOOE+00 1.08EC01 1.17-E+0 7-Oe 1.03tEc1
23-7 3-309E-06 740.71 1,48143 O.OOE+OO 2.4sE43 4.90E-03 11xco0 ss9S7E-
PU231 2.4472E-07 740.71 10401A3 QOCE+00 15E-04 3.63E-04
Pb-210 1.7794E-1 1 740.71 1,4811A3 O.OOE+OO 1.32E4S 2.64E-M
Fm1147 Z.2021E465 740.71 -1481.43 O.OOE+Co 1563E42 3.26E402
Pu-238 1.5M3E-04 740.71 1,481.43 O.OOE+OO 1.13E4-i 226E-011
Pu-239 1.s464E 02 740.71 1,481.43 O.OOE+C 1A44E+Ot 2-8$E+
Pu-240 .7817E.-0 740.71 1,481.43 O.OOE+00 .02E-02 1.00E41
Pu.241 2.0282E-6 740.71 1,481.43 O OOE+OO UsoE-3 30OE0E3
POe242 4-37s1E-13 740J71 1481.43 OOOE+OO 324E-10 e48E-10
Pa-228 4.0632E-11 740.71 1,481.43 O OOE+00 &OIE-08 S.02E46
FU.228 23674E-11 740.71 1.481.43 O.OOE+OO B.7sE- UIE-11~
PAS106 1.0ZSSE-14 740.71 1t48143 O.OOE+OO i560E-12 1-sDE11
sO-7s 1.648SE-0 740.71 1,48143 O.OOE+OO 112ME42 2Z44E402
Sn-126 3&7564E-05 740.71 1,481.43 O.OOE+CO 2.7sE& s.66E402
Sr,-go 8.t433E 740.71 1,481.43 O.OOE+OO 6.25E+02 1.25E+03
TCQ9 4Aa82sE44 740.71 1,481.43 O.OOE+OO 3-32E-01 364E-01
Tb229 6-088DE-1 1 740.71 1,481.43 OCOE+OO 4.51E-05 j.02E0
Th-23 2.88&sE-C 740.71 1,U81.43 O OOE+OO 2.14E-06 428E-0S
Th232 2-170sE-11 740.71 1,4U1.43 O.OOE+40 1.76E-M 3s1E-s
TS-201 & 0432E-M 740.71 1,481.43 O OOE+00 3.74E-0s 7.47E-0s
b23M 1-354CE-s 740.71 1.481.43 O.OOE+OO 1.01E-05 Z.02EO ThemlPoe
U-23 tO0327E-0s 740.71 1.481.43 O.OO1E+OO 7sesEe 1-s3E0s Nom-ina "eat Bounding
U-23 4sto03E-e 740.71 1,4S1.43 O.OOE+OO 3s64E43 727E403 Outpl* HeatOuwp
u-M3 -=P1sE-06 740.71 owo 312E402 2.s5E-2 312E402 (Waft) (Wais)

UO- 1 26=-0 740.7t 1,481.43 O.OOE+DO s36E403 1s7E 02 i14E+00 1. a£+ot
u-23s -9SAVoE-01 740.71 QOO0 IAOE402 1.40E402 1.40E4=2 Totari Tobl
Y490 s&43soE-M 740.71 1t481,43 O OOE+OO s25E+02 I 2Eo
Other Radborudd 7.26E+02 1.45ECO3

Templab Sdeletin Summa!.
Froe SFD siJd B bfor Parametur Difterences

Reto Uodrsr FA^r FAST

RMI Cledding ZIR zic
BOL HE Coni t u. U U

BOL Enrlnmmt 25.69001404 10to40

a-u P summary (UWd)' JtSale for burnup used In eatimate:
F SFD ~~Eratoted

IMhu n amli 740 7 - an ad km klum7 measm dewlioad
I i d I , g e t 5 5 SO 1 481 s W g _ i U b u a r

Cheef

Estlnated Bumnup
Bumup Muiraw CGven Burnus Estkmftd EOt HWGIven EOL HU

iNominaki 421t- 4M W 10
Bouridlig:1 a43 9.5

'Reacw ivamn. con remo. storage stpping arcODr e adawt ca q Imik tIatalion r kud.
'Told bmaW for :l hasoiated M Pdk wkha rellh be dvid by BC hL meld mas tI gt peefe bunh vak I W .

I
I

J

d
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Fuel Randionuclide kmwetorV Worksheet

14 F) n wepatl arma-zFmINN CR I &2 ($10 FUEL SUBASSEMB6LY

SWF ID 0 456
Fuel Unfts & Ofer: 27160 -ROD
Heavy Mteta uass: SOL-W636724kir EOL.-3566.'Oft
RO0 Stwaige 88. WEEL

'Fueldeatm t date: 1872
Esunates as of: 2030

TerePlafa: FERMt (Faa ZWc. to to 40, U

'TeiplSa 8unup(UWd): 5.s6725048
Tanplate EOL eay Metal Mas fIT: 0.01o774

Tempte Decrh.l Es80 w

Estimated
Canister usage:

W8x1O
7.07

1L sduuates 51 2,K ..- b Y.- Yb Gamnum Sources
Photon Total

CUIWcd Frnm Nominal Bounding Fuel initial Actift Nominal Fuel Eounding Fuel Energy Photons/bec

Rdllonuclide Template Fuel Bumrup (9wdy SurnWp (Iw d' '(CI) bswnvOde(CI) hPvntorles(C) Group (bounding)

Ac-W27 1.4291E607 62,269.34 124,538.69 0.0OE+D00 .90E-03 1.78E-02 Avg. HeV

Am-241 6.7476E-07 62,269.34 124,538.69 0.OE+O 4.20E-02 8.40E-02 0.0150 5764.E+5

Am-242m 0.0000E+0O 62,269.34 124,538.69 0.00E+0D 0.OOE+0O Q.OE+00 Oozs 1.1976,15

Am-243 8.36615-15 6226.9.34 124.538.69 O.ODE+00 6.21E-10 1.04E-4. 0.0375 1DSSE+15

C-14 2.168E-05 6226.9.34 124_538.69 QOD.E+00 1.35E+00 2.70E+40 0.0675 1.11SE+6

C3136 5.51688s 4 62,269.34 124,53L69 Q00E+00 3.44E43 6.s7E-3 0.0850 6.736E+14

Cn-243 1.0760E-14 8226934 124,538.69 0.00E+00 6.70E-10 1.34E201 o.s250 4.6SE+14

C-244 2.9,16E-16 S2,269.34 *12453.69 O.OOE2+W 154E-11 3.67E-11I 0225D snQ9E+114

Co460 2.912SE-04 62,269.34 124,538.89 Q.OOE+OO 1.81E401 3.63E+01 037so 2s24E+14

Cs-1<4 4.032SE-0s 6226934 124,538.69 O.OOE+00 2.s1E404 6 e2E44 05M5 4so5EW+15

Cs-135 4.4s6E-02 62,269.34 124,38.s69 Q.006+00 2.E+00 s520E+0 oesc 4.10SE+13

Cs-137 3.730E9-01 62.269.34 124,5386S9 0.0E+0o 2.0E-0I 426-01 12500 7.32E+13

u-2315 592.492E7 62,269.34 124,538.69 0.00E+0D63F+00 1.536- 3.00 1.7500 502E+12

Eu-18s 1.7402E e4 e22ss34 t24s3.6s O.OOE+OD I ASE+01 2.17E+01 22500 t130tE+Os

Fe-W 2sss2E47 e226934 124,638.69 O.OOE+OD 1.62E402 a.24E402 2.7500 2213E407

H-3 1.5242E-03 8226934 124,5318.69 O.OOE+OD sHAsE+01 1.110E+02 3500 2s57SE+04

F129 ~~~~~1.1426E406 e226s.34 12453M69 OeLOE+OD 7.11E42 1.42E41 SAOC00 &WSE+03

Kr-85 1.4636E402 62.2e.34 124,53B.69 OOOE1+OD Q.11E+02 1.S2E+e3 ?.oC 7.940E+02

MID-= 3.2essE406 62269.34 124,538.69 O.ODE+OO Z.06E401 4.12E401 1ocoM 7 34E+0

Fe-23t 2A44s2E4C7 62,269,34 124=3.69 O.OOE+OO 1s3E402 3.0sE402

Pb-210 1.7794E-1 I

Pui-147 2202tE05
Pu-238 1-s235E-04
Pu-23 1.9464E-02
Pu-240 6.7817E-06
PU-241 2.0282E46
PU-242 437s1E-13
Ra-226 4.0632E-11

62,269.34 124,538.69 0.00E+00 1.11E46 2.22E46

62269.34 124369 0.06E+00 1.37E+0W 2.74E+OD
62269.34 124,53a69 0.0E+00 9.49E+00 1.90E+01
62,269.34 124,538.69 O.OE+00 121E+03 2.42E+03
62269.34 124"38.6e 0.00E+00 4.22E+00 a45E+00
62269.34 1
62,269.34 1

0.009E+0 1.26E41 2.53E41
0.00E+00 2.72E-8 5.456E4
0.006E+00 2.53E46 5.06E-6

82.269.34 124,538.69 0.0OE+O 2.34E+00 - 4.6sE+00

Sr-go 8.4333E-1 62,269.34 124.538.69 0.00E+00 -25E+04 1.06E+05

Tc49 4.4825sE04 62,269.34

Th-229 6.088E-1 1 62e26934

Th-230 2.ssE8s09 62,269.34 1124=3s.e5

O00WE+00 2.79E+01 5.58E+01
0.00E+00 3.79E46 7-sE-46

g Q00E+00 loE6-04 3&60E44
0.009E+0 1.46E46 2.95E46
0.00E+00 3.1444 6.2sE44

Th-232 2.F306-1- 9
71-20 5.0432E-C
U.23 1.3640E-4 4 1124,538.69 0.00E+0 A49E-04 1.70E-3 Thermal Power

Nominal leat Bounding
Output Heat Ouiput

.(Watts) (watts)
.8SE4,02 1.76+03

TotaJ Total

626934 0.00 26WX- 1 ZrE+00 ZC02E+00

62,2689.34
a 62269.34

06.VE

Y-90 BA~~6.350E-01 62,26.34

Bum~uftSumctma Summary_____

Pam C ~ rom8FD 1 Etknta

124.58,s.a O.WE+ - 1.06E06
6.10E+04 1.22E+OS

F .:- , -, 4. , r ~- ,.', .:

1 Basis for Parameter Differences:

11asis for bumnup used hI estimate:

I
floalt

Soudhli _ 5118.761

I
gaimsted B3rnup

Bumvp uudp% I in Benup Extimaed ROL 0HWGlven E01 HU
I 1,011

C10AI M1 Ard

zRaadmtea or ,e rmoval, garage. alPpkr e cmnlang lat ktadatonceasedf tor el.

'ToW bua4 or At k andae wit, Us WG*Ahet it be dvtlod by Bt heavy me, meas tv get dkpedlc btves v MW4fl).

0OEISNP/REP-078
Revision 0
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Fuel Radionuclide Inventory Worksheet
a Fd and4 Templat Xnfrwm ,tl j,

Fuwl N. FFTF CARBIDE FUEL EXPEFR
SNF ID S 347

Fuel Units A Decr 15 -ELEMENr
Heay Metl Mem 8OL. : E£OL-?7.3
ROD Storage Ste INEEL

'Fual decay stat dat 1993
Estlmste * .* 2D30

Tempaa FFIWV (FAST. SST, 10 IM 30%, Pu & U)
sy.,ipbh BumpU(Uw* 50112

Tamplat SIX Heav Mea Masa (UT): 0.032918
Temolda De Tha 35 ea

Estkrated
Canister Lsn:
i 0.31

11. Fu~~imats. -......... ; X . nx b y, , - yl Ganunn Sources
.. ~~ ~~ ~ ~~~ . I . Photon ToWa

ClilWd From Nomin Bounding Fud Inilal Actiit Nominal Fuwi Bonl Fuel Energ Photorisec
Radionuclide Templat Fuel Burmup (Wd)f Burnup (Wdf CIX h0 ' ventorles(CI) iventowiesiCI) Group (bounding)
AC-227 U822E4-12 525.78 652.69 O.ODE+00 32E4-09 4 604E0W AV78 MV
An-241 1.1066E-041 525.78 652.69 t.52E+Ot 7.34E-01 .74E+01 0.0150 2.179E613
Am-242m t.9247E-03 525.78 652.69 0.00E+00 l.46E+OD 1.26E+00 002s0 4.253E12
Am-243 1.0740E-4 525.78 652.69 O.ODE+00 5.65802 7.02E420 0.3750 4823.11
C-14 2.6D42E-05 525.78 652.69 O.0DE+00 1.37E-02 1.70E20 0.0575 53.35E,12
Ca143 3.4243E-10 525.78 652.69 O.ODE+00 1.80E47 2124E-07 0.os50 23.42E+1
Cm-243 4.0629E.04 525.78 652.69 0.00E+00 Z.14E-t 2.65E401 01250 4.863112
Cm-2414 1.6024E4-0 526.78 662.69 O.OE+OD 8A43E-I 1.01 1.270 9soSE+i2
Co-w6 3.4275E-03 525.78 652.69 0.0DE+00 1.82E+00 .24E+00 0.3750 8I26E.01
Cs-134 I 556E-03 525.78 652.89 O.DDE+DO a.18E-0t t.02E+00 05750 3.34815+1
CS-135 4.7693E405 525.78 652.69 Q.ODE+O0 2.51E-0 3t1E42 OJS801 _ 3.498E*11
Cs-t37 11.4007E+00: 525.78 652.69 0.0DE+D0 7.36E+02 9.t4E+42 iswi 4.197E+111
Eu-154 t.6184E402 525.78 652.69 0.0DE+00 8 stE+oD t.06 t *7z 9.4nIE40

Eu-155 ~ ~~~~ t.774E42 525.78 652.69 Q00OE+DO 7.24E+00 229E00 Z Mc 1.932E*ze
Fe-55 38028E-04 525.78 652.69 .00E+00 2.0DE-0 2.48Et01 2.7500 1.084E60
H-a _______ 3.8454E-03 525.78 652.69 O.ODE+00 2.02E+00 2.51E+00 3s0co 6264E604

IL
I.
I
I
11Kr-85 2.7848E-02 525.78 652.69 O.0DE+D0 1.46E+01 1.82E+.0f 7.0000 2.78E.03

Np 237 . 3.7516E-0O 525.78 652.69 0.OOE+OD 1.97E-03 Z45E-03 11000 3291E+02
Pa-231 1.2488E-11 525.78 652.69 O.00E+0D 6.57E60 8.115E09
Pb-210 2.4206E-12 525.78 662.69 0.0QE+DD 1.27E-09 1.58E-09
PmF1147 1.5671E-02 525.78 652.69 0.00E+0D 8.24E+00 1.02E+01
Pu-238 1.4877E42 525.78 652.69 0.00E+O0 7.82E+00 9.71E+00 IA
Pu-241 -1.4799E+00
Pu-242 1.1252E-06
Fa-226 7.8524E-12
Ra-228 2.4086E-16
Ru-tO6 1-5066E-05

525.78
52578
52578
526.78

5.69 2.85E+-0 2.07E+0S 2.85E+03
652.60 *.69E42 228E-02 2.43E402
652.69 0.00E+D0 4.13E-09 5.13E-09
652.69 Q.OE+D00 127E-13 1.57E-13 -I

Sr-go 5.0088E6O1
Tc-99 S9412E-04
Th-229 2.7219E-12
Th-230 1.0441E-09

525.78 66569 0.0DE+00 2.31E-02 287E.02
5257. 652.69 O.O0E+00 2.63E+&2 327E+02
525.78 652.69 0.00E+00 2.07E6- 257E-01
525.78 652.69 O.0E+000 1.43E4-9 .78E-9 J

0.00 2.56E-05 2.t56E6 S2.56E05
652.69 Q.OOE+00 9.49E-0S 1.18E-04
0.00 1.86E-03 1.77E-03 126E-0

652.69 Q.ODE+O 2.63E+02 3.27E+02
7A5E+02 9.25E+02

Thermal Power
lorninal Heog Bounding

Outpuit Heat Outpti
(Waite)-- (Wafts)

1.351*0 11.84E+01
TOWa Total

j

Ij
Front SFD Used Basis for Parameter Differences:

RAtor d FST FAsT LI T_ wdtubiolte
Fuel Caddh 5 SST el .atmec psaruit. (

60L NM C cnstteua Pu ad U Pu ai U
I

I BOL Emichment NWI10 to 31)I

Burnup Summary (Mwd? for burnup used In estimatec
From SFO, Estimatait

"ambLem I kmp t*m km SFD w4 wkwW II, MON mg DOW
0-,dhQ- 1 652 bwPwtdvftnSR)wd- MVftU*Q80I.,7MWj

j

J

'Towa bunajp lor am ueld ateodalad wilhlS wwluiee u'wM be divided by AOL NeMv meta maN ID 9d 5PecC hmw'p va ee (lMWdtdT)

DOEOSWFREP-4
Revision 0

March 2003
Page D-86 df 0-565



Fuel RadionbllDde Inventory Worksheet

Fad Muo FRFF OXIDE EXPERPAENTS
SN Sm34

Pad Link & Deem I -HEX ARRAY 91 ROD
eavvy Weatsi Ur 901.- : O42f

ROD Storage 58: W&EL

'Fad decay SW date: 1993
Eatimates as all 2030

TemptatW FFTF (FAST. SST. 10to 30%., Pu & U)
'anptate, unp(1twd): 5D112

Toeplbat 06.L Heavy Metal Mass OM: 0.03291S 1

Estimated
Canister usage

8 0.02

Templ DcayTlme.: 35 Yms

IBtimeiss i X. x5. b y. V Gamma Sources
Photon TOWal

CiIMWd From Nomi SoundigFad Iltid civity Nominal Fuel Boundng Fuel Energy Pbotorssec
1adionucile Template Fuel zumup (MW48 Bunup (sWd' (aC) Iventodes(CI) Inventodes(C) Grou &Ourdtng)

Ac-227 6.16228-12 33.98 62.29 O.OOE+00 2.10E-10 3.85E-10 Avg. NeV
Am-241 1.1066E2- 33.98 62.29 5.46E- 4.31E+O0 7.44E+OO 0.0150 2031E+12
Am-242mn 1.9247E-03 33.98 62.29 O.OOE+O 8.54E02 1.20E41 0CAM 4.5M18t11
Am-243 1.0740E44 33.98 82.29 00O0E+O0 85E8-03 s.s9E-a o075 4.7078+.t
C-14 2.8042E-05 33.98 62.29 O.OOE+00 685E-04 1.624-03 0.0875 4.ME,11
0146 3.4243E-10 33.98 8229 O.OOE+00 1.16E8- Z13E-08 CAMs5 2258E211
Cm-243 4.0629E-04 33.98 62.29 0O.OE+00 1.38E-02 2.53E-02 0.1250 1.585E+11
Cm-244 1.8024E43 3198 62.29 .OOE+00 &44E-02 9.9E-02 02s0 1.819E411
Co-50 34275E403 33.98 62.29 0.001+410 1.18E-01 2.14E41 0.3750 7.868E10
Cs-134 1SSM6E03 33.98 62.29 O.OE+000 &29E02 9.70E0-2 0s750 3.195E+12
Cs-13S 4.7693E45 33.98 62.29 Q.OOE+00 1.62E843 2.97E43 0.500 3.3382.10
Cs-137 1.007E+OD 33.98 62.29 Q.OOE+O 4.76E+0t 8.72E+01 12500 39982+10
Eu-154 1.6184E-02 33.98 6229 0.000+00 5.50E41 1.01E+00 1.7500 9.03SE+8.
Eu-155 .3774E-02 33.98 622 O.O0E+00 4.682-01 &8E5-01 2250 1*J03E+oS
Fe-5 3.802E-04 33.98 6229 0.000+00 1.29E4-2 2.37E8-2 t7s0 1.032E946
H-3 38454E43 3398 8229 .OOE42+0 1.31E01 2.40E-01 35000 4536E+C3
I-2 1.2891E-06 33.98 6229 0.OOE+00 48.38245 8.03E0-0 500D0 1S1 tM 3
Kr-e5 2.7849E-a2 33.98 6229 0.OE+00 9.46E-01 1.73E+00 7mo 1.727E+02
Np-237 3.7516E-06 33.98 62.29 0.OOE+00 1.27E-04 2.44 11800o 1S758+.
P1-231 1.2438E-11 33.98 62.29 C.OOE+OD 4.24E-10 7.78E-10

Pi~~~lo 24~20S-12- 33W9-8 6zB O.OOE+OO I2E1 15t1E-10
Pm-147 1ss71E402 33.98 6z29 O.OOE+OO 6StE401 Q.76E401

Pu-3 1.4£t77E2 33.98 sz2s9 QOOE+oo S.OSE401 Q.27E401

rPUY39 -35s5ME02 33.98 Qao 4.4sE+oo 3.27E+OD 4AStE+OD

Pu-240 2.06s0E-02 33198 6229 2.28E+00O 2.98E+00 3.67E400

PuY241 -1.47Q9E+OD 33.98 O.oo 1.02E+02 5.20E+Ot 1.02E4a

FiF242 1.2s2E-0s 33.98 6229 __Q7E44 Q.90E44 1.31E403
Ra-226 7.9524E-12 3 t.98 62.2 QCOOE+OO Z87E-10 4A9E-10
r~a-22s 2AO86E-16 33.98 e2.29 O.OOE+oOD USE-15 1s50E-14

ROW106 I1506SE-05 33.98 822g O.OOE+OO s12E404 9-3aE4P

SO-79 1.0127E-056 33.98 6229 O.OOE+00 3.44E-04 6.31E-04
SIF126 4.3902E OS 33.98 8229 G.oOE+00 1.4sE43 Z.73E43

Sr-9O 5.00S8E401 33.98 62z29 O.OOE2+oO 1.7CE+Ot 3.12E+01
TCss 3.912E 04 33.98 62.29 O.OOE+OO t.34E402 245E-02
Th-22g Z7219E2-12 33.98 82.29 O.OOE+OO 9s2sE-11 L70E-tO
ThY230 ta441E-as 33.98 62.29 QLOOE+OO assE-s 6.60E46
Th-232 &1689E-16 33t.98 02.29 QOOE+00 1.08E-14 1.07E-14

TI-Ms 4.6£63E4r 7 33.98 iBa2s Q E Parameter Dlem9E-s5
U,=2 11263E4S6 33.98 6229 O.OOE1+Oo 4.29E405 757E0s

U-233 5a74a1E-1d 33d5 5229 QOsOE+OO 1.95E408 3asEa08
U-234 4-3044E-06 33.98 6229 Q.0oE+ao 1A6E 04 2sE044
UM 23-7.7765E-09 33.98 QOD Q20E407 6.s6E407 920E-07

t-236 IAOSE-0oE7 33.98 62z29 O.OOE+OO 8.13E-0s 1.12E-05

tA23 -B.7914E-0 33.98 Qoo0 &70E-s 6 Q9E-0s 6.70E-

Y-90 s6.008sE-0 33.98 62.29 Q.OOE+OD 1.70E+01 3.12E+01
30Ce NMcenaclxucs 4Pd1E+u1 8P83E+u1

LT301E S cmtdaet inarm %Ba uPSre lOU 30ecks
romiga sele d Sumtmar estiat

om tlFD Ut jNs Basds t1br Parameter tDittnces:
RActor m~rs. fAC T FAc TT tlpTcwumd tfrtb tet uf

FRt tlclawii: SST 55 nTW kW elhs an t _ q n dta~wknwn (ww).
*OL MM' CcsWa PFWWedU Pu an U

*Cb Enbw eth V. 10 ID 'tO

m wSunuiry L - ba B as ais ber burnup used Inh eai amte: g

t 33s Eatitatnd 101. Nipolvant N
tSumup wutiftpmer GI_ e.lE ed KM NtIGlwn 70L MM

Thermal Power

Nom~ina Heet ounding

(IWafIs (Wafts)
7.11E41 11.1118.86

Tocall Total

Reedtr ,tudsn corm wmov.', og . h ngor Other dale cDaFlmw& Vat iradlato cesed fobr Ai.

*rothmupt fotr ts kui todaWthl5ed he woal met must be dvkled by .ey h metal mass ID get sgdfC taup Values (MWoTl.
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I
Fuel Radionuclide Inventory Worksheet

Fod Nums: FSVR

Fuel Unte & Dosw. 1464 -CARBON COAISO PART
HeatVyIes M ae. Usw OL.153861158rg. EOL.1472."3h
ROD Storage Sit: FSY

'Fuel decay stmt dd I98
Estimate so at 2030

TemplM: FSV (Grrft. Gr ,ft. 60 bo IW4. Th I U)
*remhft Buwp(UW*: 1270m

Taptsb BOCL Heavy etal MOW a (n1)1 0.12770=2
TeiptsatDecDyrmie: 35yea

Estlirated
Ca19ter 8sao

292130r

_IL~sinwe F -rat 36 x, b Y.y Garrua oucsate

a/llWd Frntn$ NomnIn Boundh Fud hnftal Activlty Nominal Fudb Btowrdvg Fuol EmgT F _wn
Radlonudkis T nit Fud Burnu(IlWce Bwup (NWdf. (CI) Inen-ICI) bnventorlsCI) Group (boundbV
Acm-27 3.8818E-06 605,875.77 722,229.41 0.00E+00 Z.35E+00 .830E+00 Avg, M1V
An-241 3.137E4-03 605,875.77 722,229.41 0.00E+00 1.90E+03 4.67E+03 0.Ot50 068E+16
Anw2420 2-s0E4-0 605S,8.77 722,229.41 0.00E+00 2.4sE+o0 1.73E+0C 0.0250 1A38E+15
An-243 43.08E6-05 80587.77 722.229.41 0.00E+00 2.79E+01 233E+701 0.53750 sD4aE+1s
C-15 2.3112E-05 605,875.77 722,229.41 0.00E+0 1.40E+01 1.7E+01 _0.s55 5o33E+16
C6 1.tO67E40S 805,875.77 722,229.41 0.00E+00 a.46BE0t 7.70E5 0 o20 os764t15
CE-243 2-.s7Es-0 605,875.77 722229.41 0.00E+00 1.54E+0O 1.S1E6t 01.7500 37o1EJ16
Cinu24 1.4tSE.03 805,875.77 722229.41 0.00E.00 3.31E2+3 4.66E+03 02.25 51456.
co-so 4.5014E404 806,875.77 72222941 0.00E+00 2.73E102 3.2E+-c2 o7m0 220£+15
Cst134 &8086E-05 605.8777 722;2941 MOOE+00 Z.3tE01 2.75E+0t 0.5750 J3s7^E+16
Cs-1as 2-471 1E-05 BS,875 77 7222241 Q.OOE+Oo 1.50E+Mt 1.78E+0 0.8suo 5SsEX*U
cs-137 1-123E+00 OcMs87&7 7222Z41 O.OCE+00 8.0E+05 9S.9E+05 t2500 3.344E+14
Eu-1s4 1.s705E-2 BSM,87&Tn 722,2241 O.OOE400 9-52E+03 1.t3E+U4 1.700 1.73tE*13
Eu-1sb 1.U415E43 Bo5,975.7n 7w22,241 OXOE+OO S31E+02 7 52E+02 22500 1.275SE+W
Fe-55 4.4707E-08 605fi875.7 722,27.4t O.OOE+OD Z.71E42 323E402 2,swm ISIOE+1S

I

I
I
I

l+3 3.9094E603 605,5.77 7
1-129 __ 1.0092E8-

3S00 7f211E+07
5.0000 3.075E607

1t.0000 438264s0U7.,0000 5.5336.05

Kr-5

-OOE+00 2.87E+00
1.494E-.09 605,875.77 722,229.41 000E+600 8.60N44 1.03E-03

Pm.147 1.5146E-04
Pu-238 1.624sE01
PU-239 1-3580E04

F 722,229.41 O.OOE+00 9.18E+01 1096E+02
7 72222941 O.OOE00 9.84E+04 1.17E+05

O.oOE+00 6.23E+01 9.81E+01
1.i

0.O0E+00 1.1
S60,87577 722;241 0.00E+00 26E+00 2.81E+00

Ra226 79s23E49 7 722,229.41 0.OOE+00 1.89E-03 2.2E-03

rJ
I

J

Ra6229 9.1791EW07
Ru 100 3.520SE-11

S80,87.7 72222941 0.00E+00 5.E6-01 6.s3E-01
06s,877 722,229.41 0.0E+00 Z13E-05 2.54E-05

805,875.77 722,229.41 0.OE+00 1.28E+01 1.52E+01
805,876.77 722.229.41 .O0E+0 1tB4E+01 1.S0E+01
805,87.77 722229.41 0.O0E+0O 7.67E+06 9.1sE+OS
806,875.77 722,229.41 O.O6E+00 Z.02E+02 Z.41E+02

Th-229 1.0612E2.0
Th-230 1.878s47 ;
Th-232 69673E806

7 72222941 O.OOE+00 6.43E+00 7.B8E+00
7 722,229.41 0.00E+00 1.14E41 13B-E0

60ss77 0.00 1552E+00 1.48E+00 1.526+00
S9530E44 05,875.7 72,223.41 .00E+WO 3.61EA02 4.30E+02
l.DI iOC� .5wn.oo.,, ,acca.. r �JAAJ44JU W.�VC4W I. IVC4W - rowLC3AU .1X10c5ew 0L0,*fMI f I.Im� a � rovww J2.0602E-03 85,_87577 722,229.41

fif.S7&.77 722229.41
127sE+03 1.49E+03

3.04E+00 1.9

Nominl Heal ounding
' 0u"A Hem OUte4t

(Waffts) (watts)
12$+04 14

Total tal
P.22941 .OQE+O 2i

7.72E+06 9.20E+05
-

A . BaD Su ll~ha CeclJ ' 8Q - .
--- - - - - ¢ - - W-

I.

___ __ ~Frows SFDJ- USed 1

* FelC: GRAPHrT I GRAPI4IE8
I BOIL NMU Con T- - h a d U I Th a-W U I

tasis for Parameter Differencew ,--
BODL Ervicliemt -/.l 93.15 j 8010100 I

ftmpSunmmary (UWdY _______IPi for burnup used In "UtmaW.
FrainSF EstmatdWI Nominakl Ws 60.7.7Joiam bsuiadolkmd to~ tem went mmedesaayed

D ow F-F~7=i411 1,211,751 sjudbm" W ftni*tamSFD OmesolhiULW4

]
J

I
DUrP I OIn C u Esniad EOL HiWGven Mi

| 1:ol
I

'Rea dOen, mre removA dorage tipp or 9 oer da m onm iSat l ceWased w l Ada
1d hem feall mkSedaleAd b 8 wolhmusteg Wdid e dly e mew bm 1t qieaobi _vae (IWW).

-I
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Fuel Radionuclide mentory Worksheet

Fuel MmW FSVR

F"e Uks. & Deser 744 -CARBO COAlED PART
HeavyU"ta Kean: BOtW.40180kg; EOL6626.IS-ag
ROD, Ilorage S*W WEEL

'Fld day Stat dae: 1950
Eat~utes a at 2030

Tnplate: FSV (Gksafe. Gmpta. 60 bD 10%. 7h & U)
!empae bunu(umqd): 1270275

Tempat 60D Hea t et" l a" A a: 08012700752
T- nte r. Inw - 50

Est*Med
Canister usage:

148.801

ILFsthumaes m I z,, lb IS Y. Gamrnt sources
I = tn Total

ClMtWd FroMt Nominal Boundiing FUel InItial ActivIty Nominal Fuel Soundinf Fuel Eergy PhotonJftec
: lemwate - FuelEumaug MWd? UurupfMWd' . ICi) kventolestlCh hnventorlesiCII I Grounp boundinolRadionudlde

.,

145508.60 412.66056 O.ODE+00 6.89E+00 1.90E401 bmm
C-14 2E30625-0
C036 1.0667E6.0
CM-243 1.7602E-05

412.6W806 0.00E+00 3.36E400 9.52E400 _OC67
412,.6086 O.eoE+00 155E-01 4.40E41 I ooB 2J546E15

145,50860 412,66086 0.00E+00 256E+00 7,26E40OD 0.1250 1.5446.15
Cnw244 3.6307E-03 _ __145,'50560 -- 412660.8 __.00E.00 O Z032E+15

8.0OE+14

O.OOE4D .4
145M08.60 412.660.86 OO0E+.00 1.06E+OS 3.87E+0S

EU-154 4.6887E-03 145"0.60 412.660.8 0.00E.00 6.82E.02 1.03E.03 1.7500
Eu-155 12793E404 145,508.80
FeOW 6.1951E-10 145,sC8e I
H-3 1.6M39E-03 145,508.60 1
1-129 10092E4M6 145,560 86
o-85s 1.4981E402 14508.60

412.60DAM O.OOE+00 166E+01 5.28E+01 z22500 4.610M0E
0 .OOE+00 1.19E-04 364E-04 z7500 7A66C+12
O.OE;400 2.45E+02 8.95E+02 a5000 2A626+07
O.OOE O 1.47E41 4.16E41 s.000 1.04SE407
O.OOE+00 2.18E+03 8.16E+03 7.M 12038.m6412,660.81

tIACMO 13756.08

Pi-147 2.81E-046 145,508.e0 1
Pu8 1430E641 145,508.80
Pu.239 13572E-04 145508.60
Pu-240 2.7S37-04 145,58.60

O.OOE+O0 4.19E-01 1.19E+00
0.OE4u00 Z10E+04 5.95E404

6 0.00E00 1.97E+01 5.6DE+01
412,6SO.86 0.0W+OD0 4.016+01 1.14E+02

Pu-241 9.3995E43 i45.e8.60
Pu242

Ru-106l- 1.166-15 145,508.60 t
Se-79 2.1074E-05 14,50.60
Sn.128 2.2192E45 145,50860
S640 s6642E-01 145,5060 I

912.6802 0.006+00 * 1.70E-10 4s¶.81E-0
.ODE+00 3.07E+00 870E+00

O.ODE+O 3.23E+00 9.16E+00
0.00E+OD 129E605 3.6E+05

Tc-9= 3.3323E-04 14S,58.60 412,680.86 t

4.9673E48 14.5.0 0.00 8.68E-1 8.5O8E41 .68E641

L-

T-20 5.1524E404 14,508.o 412660.86 O.OE+00 7.50E+01 2.13E+02
U232 13950E43 145,508.60 412660.86 O.OOE+00 2.03E+02 5.76E+02
U-233 2.0602E-03 14S5a0O0 412,860.86 006+00 3.00E+02 8.50E+02
U1-234 2.9513E604 145,508.60 412,6.886 O.OOE+00 429E601 1.22E+02
ii-235 -1.7343E4E6 145,58.60 0.00 1.74E+00 14SE+00 1.74E+00
U-236 a6281E46 145508.60 412,86026 O.OOE+00 126E+00 3.56E+00
U-238 4.6065E409 145508.e0 0.00 1.73E-02 1.65E42 1.73E42
Y-90 a8642E41 145,508.60 412660. O.ODE+00 129E+05 &66E,06
Other Rad^Aocides 1.3162+05 3.73E+06

Terppime Selection Surrsahry,
From.. SFD Zd Basis tor Parameter Differences:

Ilotto AZW"Fuact rt C d riog: .AP H t3ZRAPHTE f

BM MM t nsftmft:l lh and U Th and U
S0L Emschmet% 9313_636so1) tiOMbO

lumnup Smmary i IW'd - IBasl s bu mnup used hI estimalt:

Fio EVD T a '
I"mmtEZZZZ1J _45& kn.6 km hyfiat wansdm

aon lnrIl 412, O-1 26_ I1720 IIAASr dhtal eat* km V'D kweftd IWD4

t hecku..
tbad *e Bn

BLIWp Uunkmer Given Surnpp Es 1de EOL HMJGIvLen Z01 NM

sou0.1 -0 47 1.00_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ o a 7 17

Thermal Power
Norinal Heat Soundn

.Oul Heat:uN -p
(Watts) t Watts)
2225.-03 SAVE.03

Total ToWl

'AR ear o W w~c ow nl i m ininov el. atorage. 9 * ~pbfl or06 e o e c 14 m t otln t a l n c as d o u l

*Fbtal buemp sorkW lad sdated with Us work ~e must be divided by 801 heavy meta wan ID e gel gedlbs w ViAes ( NW U ).

DOOESNFIREP-07
FRevlsbon 0
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I1
Fuel Radlonuclide Inventory WorksheetWke

A. FOO -4er snfrui
Fuel Ham. GA MM RJFEL

SWu t0 S. B
Fud Units & Oeaw- 2 -CANISTR OF SC.RAP
Heavy Ilal Meam 8OL.ZI2k16a EOL-2.CMlg
ROO StwaSga Sftu INEEL

'Fuel decay SWtdate; 1996
Estimtaw asoft 2030

Taniat* PSY (Geapfi. 0rap~tiIs S00 to 00%, lb & U)
'Pempita Biumq*(W: 1270.27

Templale OMI Heavy Uetal Mass (UT): 0.012702752
Territars Deca Timm 25 vears

Estiiiated
Canister uae

HIC
I 1.00

IH. Estimaltes a. -+ .n b y. yb Gammra Sources
: ~~~~~ ~ ~~~~~~~~~~~~~~Photon ToWa

-- CUIAWd Fro .. Nwbful, Boundilng Fuel Initial Adhily Nomia Fuel Boundin Fudl Energy .Phoonanfsec
Radionudbd - T mplaftn Fud DurnupIw 8umnup (UWdf C4c iventdes(aU : mventoiesCI) GOr-* (bounrlng

Ac-227 3.3583E-06 76.23 152.45 0.OOE+00 2.56E-05 &1.54-04 A0000 M.78V0

Air>241 2.88sE-03 76.23 152.45 0OOE+C00 205-E01 43s5E8t 7.0ot0 1.067E*.3
Am-2421n 2 so4sE-W 7623 152.45 O.OOE+00 1.91E-04 1.92E414 .0250 2.7s7E-t2
AnF243 4.6t16E-05 76.23 152.45 0.0OE+.0 302E03 7.03E643 0.0375 74eE+12
G-14 2.3152E-05 76.23 152.45 OC.OE+00 1.76E43 803E17 3 Eer75 2So13E+t2
U-233 1.0667E4S _ 76.23 152.45 O.OE+00 a13E-01 1S83E-04 0.0350 H ound 2

CU-243 32339E-05 76.23 152.45 0.006+00 2A16E-03 4.931E-02 0u1250 He. OuE+12

Cm-244 -. 4546E-03 7623 10.04 .OOE+ 721.E54t t.44ECO 0ts 1(Wai12
CU-60 t.6776E403 76.23 152.45 0.00+00 12BE41 1.36E-41 oJ750 S.920E+tl
Cs-134 1.0s74E-03 76 1N23 tsz. QCE+CO _ a36E4 1S67E41 7s3s s-kAE+12

C-13 2.47110E5-05 76.23 10.0 O.OOE+06 3.8E46 477E-03 0o500 T.973E+o I
C-137 1.6728E+00 7623 152.45 0.OCE+00 1226+02 2S4+02 t2s 1.sssE+11
Eu-014 3.st66E4e2 7e ts22z.45 2OCE+OO 264E+0 s86E+OD 1,7500 5.940E
Eu 15s 4.2t43E403 76.23 152z45 QOOEC00 3.21ECt 6.43E-01 v2o 4,125E+0

Fe-65 6.430tE4o 7 7Sf23 152.45 QOSOEsO 4.9d (El PSaraet 2.7 Jeff3SetE4
H-3 6&8528603 76.2 152.45 QOOE6+OO s22E-t 1D04E+0_ JS500 V-175E+C

iv237 12525E-05 7e.23 152.45 QCOOE+00X sss5E44 t.stE43 tt.OOCO 1224E+s2

Pa 231 4.73S3E46 7e.23 152.45 Q.OOE+CO 3.61E404 7.22E44

Pb 210 9.147SE-10 78.23 152.45 Q.OOE+CO &s7&08 t.3sE407

PmIr47 2.12mE-3 7e23 15245 QXE+C 1S62E.t 3.24E-0t

Pu 23 1.7s87E-01 7623 152z45 QOCE+CO 1.34E+M1 Z6BE+Ot

Pu-239 t-3s8oE44 7623 152.45 O.OOE+OO 1.04E42 207E-402

Pu-240 2.6404E-04 7623 152.45 O.OOE+OO 2.01E-M 4.03E-M

P-241 3,13COE42 7623 15z45 QOOE+CO 2.39E+O 4.77E+CO
Pu-242 3 B366E4SO 7e23 152z45 QOOE+CO 2.s6E404 ss3E044

Fa,22S 1.705sE-M 7623 152.45 O OOE+OO 1.30E47 Ze0E-07

Ra-220 9.1083E.07 76.23 152.45 QOCOE+CO &94EM 13sE044

RLI10S 3.4t26E4S 76.23 152.45 QOCOE+CO Z60OE4S SZcE-0

SO-79 2.1082E-0 7a.23 152.45 Q.OOE+OO 1St1E4J 32tE403

Sn-12S z222OoE05 7&23 152.45 QCOOE+OD t.esE403 33BE43

Sr490 th6067E+00 76.23 152_45 __OOE+_ O _22E+02 2_4_E+02

Tc-ss9 3.333tE44 7e23, 152Z45 O.OOE+OO 2-94E.2 S.OBE402

Th-229 7.7062E4S_ 78623 152_4_ O.OOE+CO SS7E44 1.17E43
Th-230 1-5C20E407 7&23 15245 Q.OOE+CO 1.t4E4C5 229E-OS
Th232 '&9673E-M 7623 0.00 f14E-04 2.Q9E404 Zt4E044
T1400 6S584E44 7S23 152Z45 Q.OOE+OO 5.00E4C2 t.ODE-0t
U-232 1.7744E403 78S23 152.45 Q.OOE+DO t.35E-0t Z71E-t Thermal Power
U-233 2.0652E43 7e23 152Z45 Q.OOE+OO 1S7E-Qt 114E41 Nominal How. Bounding
U-234 ZS8285E44 7S.2 152.45 Q.OOE+OO Zt16E402 4.3tE-02_ Outu HeatOutpu
U-235 -1.7343E4S6 76.23 QOO0 4.28E404 Z.95E404 42E4_ E ) (Walts
U23S S.62S1E4S6 76.23 152.45 OCODE+00 S.56E404 1312E403_ tgsE+0 3aiE+00

U-3 _ 66E0 &300 -M0 8E0 EE0 Total Total
Y-90 1.6067E+50 7S.2 152.45 O.OOE+CO i22E+02 Z.45E+i2
Other adianuell 1.22E+02 2.44E+02

em.Tstlatesdectionswurn *aurnIS~ebR...........,SUM112.2n-di?'chmko

Temptats IZ JZsjelcauiteiemt tu summarys~le

From Snt Tusebsisfor Param eter ler dre
Reactor GRAPdalE j G r E aW T

Fudo i Cl GRoPHre | GRAPmTvE
BOL HU Conunw -th ad U Th ar U

BOL Enrichmen %.I OZta9 00 tOO

BuapSumnar tiWdf fo E bu1c tup used In esimaw.
Fri SFD £Str '

Estirdate Dumup
Burnu Mluno Ghe Sumop Estimated EOL H14Gbe EOL H11

SoundIng.1 0.71
'Rekr daikm oor sberoal, dpp. at or Z date cm kvO h~ant" mad brf~

"rotl l tp ht as km assda wmith mrk mms be divided by 90L hevq mets mas w 911 speci bwra vans tMwwwUT.

J
J
U 1

Ii

J

j

J
J
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-I
Fuel Radionuclide Inventoly Worlcsheet

Lf*da47rIeIfrW1~
Fuel Nune: GCRE CAN (19-ST 182)

51W WE U.9
Fustt ft a & Cow. I -CANISTER OF SCRAP
l- VU&W UM& BOL.CJ08k EO-09081
ROD Otoage Slbt: lIEE.

'Fud decayatut daft 1961
Estimat~es isoh 230

TemplatE PaIthod6J04tWater. SST.6Gb 001 .U)
2Trpht. iumwp(uWd) eam

Templale 806. Heav Metal M1an (UTf): 0300285
Temptale Deoam Tkwr 66 ewas

EstimatedI
Canister usae

Il'zIw,
I 0.05

itIL. Estimte.,-, In X. Xb b Y .Gamma $08,066
photon TOta

CWIWd From I Nominalu Bounding Fuel kitffld Acftivt NominalFudl Bouncing Fuel Energy Photonatae
Radionuclide Template Fuel Burup (MWdV' Buraup (MWd)f (CI) lbentordes(CI) hIventoulesa() Group (boundhwg)
AC-227 4.5940E-06 17.15 34.31 OGOOEO00 7.BBE-07 1.58E.06 Avg. Mayl
AM-241 I1.1471E-04 17.15 34.3 0.00E,00 1.97E-03 3.94E-03 0.01180 1.282E+12
Am-242m 7.4210-09 17.15 34.31 0.0012+00 1.27E-07 2.55E-07 0.28 2310215.11
Amn-243 9.8236E-10 17.15 34.31 0.008+00 1.69E-08 3.37E-08 0.0375 2.2518.1
C-14 2.2928-04 17.15 34.31 0.008+00 U93-03 7.87E-03 0.057 7-4250,11
CK3SB 12260E-06 17.15 34.31 0.00E+00 2.10E-05 4.21 E-05 0.0850 1.4868,11

Cm,243 I-JODOE-10 ~ 17.15 34.31 0.00E+00 1268-05 4.51E-05 0.0000 MM848-0
Cm244 73677E-10 ~17.15 34.31 0.008+00 1.02E-01 2.02E-05 702250 l.2B9E-08
Co-60 1-TME-03 ~~17.15 34.31 0.008+O0 1.378-05 3.968-02 11.000 1.5010080

Ra-226 4.27408-10 17.15 34.31 0.008+00 7.858-11 1.57E-10 .75 25El
Cs-136 38.3516E-1 17.15 34.31 0.008+00 1.3-104 2.87-103 AM 90EM
Ru-136 720516E-19 17.15. 34.3 0.008,00 3.28018 7.9+0 .514E18
SE-14 513220E-05 17.15 34.3 0.008+00 227.04E0 245E8-034 .50 2.1E
Eu-ISS I.14898-O5 17.15 34.3 0.008+00 1.97E804 3.94804 250 437EW
Sr-GO 4.1687E.01 17.15 34.3 0.008+00 1.14E-01 2.298+01 .5 -6E0

To-GB ~~~~~~4.67239E-04 17.15 34.31 0.008+00 8.008-0 1.60E-02 8W 2.3E0
Th-129 2.728E-11 17.15 34.31 0.00E+00 1.7-16E05 2.518-105 DO 4

Th230 2.73489-10 17.15 34.31 0.008+00 4.698-09 3.398E05 90W IIO4
Ph-231 8.3594E-8- 17.15 34.3 0.008+00 1.2E-106 2-43E-10
Pb-210 1.228-06-1 17.15 34.31 0.008+00 .84E-07 7.67E-07I
Pm-147 4.229608-07 17.15 34.31 0.008+00 7-54E-07 1.45E-05 hre oe
Pu-238 2.32944-04 17.15 3431 0.00E+00 5.728-03 1.148-073 oia 1M Dtdl
Pu-239 406749E-07 17.15 34.3 0.008+00 6.1946-0 21.40-05 Olet 1a up
Pu-240 8.27655-06 17.15 4.00 1.338406 1.784E03 1.838-03 Wts (Wta
Pu-236 1.6898M-04 17.15 34.31 0.00E+00 2.98844 5.5544lESel 2.030
Pu-242 12.85717E09 17.16 04.01 2.068-05 3-.5E-06 2.0E-05 Ttl oa

Ra2 9036.688E-012 17.15 34.31 0.008+00 1.15E101 2.287+01
Ru-10 2.51E191.1 4.1 1O+0 .52E+01 7.12E+01
lIL T9 1-1 20Etlo05 17nns . 15 3hecli__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Sirt120j 1j1489Eja06a17or15a34e31 OiffEr0a1n7c0ea94-0

NI-M 1. 22_E_0__17_1 171 4hn31mwmbedOOEh0s 2s8Emhtu-nm0

ouadbig 604E5 b17.15 3 edl3 lv. mEl00 7i.54-7 ISE0 hra oe

0028 1/SNF-M17153431P-0E0078E 4 5SE0 AE0 .Ma 003
Re23inf 0284E0 71 M2OE0 .5- .5- Toal To2wi0-8

21
-I
J

Ii.

J
J

1J
J
I

DOFJSNFfiMP-M
PRVWW 0
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Fuel Radionuclide hventory Worksheet

- ~~~~Fue Komii GCRE PELLETS (IB.7T.1)

Fung Units & Descr~ i- CASIIS7R OF SCRAP
-Hemv MleWa Unaa: SQL-0 074k9 EOL-0.O74lcg

11 O O1) t o r g 8 8 .:1 StEI l

'Fuel decay lrt datt 1961
Estimatesas of. 2030

TuWtpIW Petttdbr (LUg WOer. SST. 10 100%. U)
'Tuipflste surouBp(4: 6.01

Template 50L Hea Mea Ma (UT: 0.0012882
TempiaX Dn Tlmc es-

Estimated
Canisler usage

118,00'

II Ablititeias I on x. xi DY Ye GammaSources
: Photon ToDa

CIIMWd From Nominal Bouiding Fuel hinital Activity Nominal Fuel Bounding Fuel EIery ' Photonassec
Template FuelSmup(lWd' uniupVAWd) (CI) bIveniotles() .iventorleaC) Group (bounding)Radlonuclide

_ AC-227 4.5940E408
AM-F241

0.00E+00 6.41E-08 128E-07 Avg. UeV
O.OOE+00 1.506-04 320E-04 I Ot50 1.O19E411
O.OE+00 1.04E48 2.07E-a I oAo tl86E+tOAIIF24all

2.79 0.OGE+00 11.37&W0 2.74E-09 OJ.005 1.8401+10
1.40 2.79 O.0OE+00 320E-04 6.40E-04 ODS75 1.9756.O1
1_ .40 2.79 O.OOE+OO 1.71E-06 3.42E-06

~- Cm-243 1.200DE410 1.40 2.79 O.OOE+00 1.68E-10
CIW-244 725Mt/-10 1.40 2.79

0.050 1.193E+10
0.1250 7.734E6C9
02250 1.0296O1
0.370 4.484E409
015750 742E410

co-so0 I 72E-03 1.40
CS-134 1270"E-1 355E-10

Csd.35 0.OOE+00 4.28-06 8.47E-06 0so o 7.256.08

cs-f.^7 0.006+00 1.O1E..00 2.03E+OD 1t2500 5-302E+e0
1 .40 2.79 0.001+00 8.34E-05 1._7E-04 1.7500 IJ84E4E07

1.40 2.79 O.OOE+00 1.48E-05 2.95E-05 250D 3.5644E03

1.40 2.79 O.DOE+00 5.S1E-07 1.16E.406 Z-75DO i.S9E6+03

-04 1.40 2.79 0.00+00 6.52-04 -E1.303-0

1-29 7.3196E.07 IA4 2.79 .OOE+00
Kr-45 5.941SE603 1.40 2.79 O.OOE+00
1p-237 1.1499E-06 1.40 2.79 0.0OE+00

Pa-231 T.089E-4 186E-07

Fb-210 400 = 3.12E-12 = 6.24E-12
2.79 .OE0+00 5.91E-07 1.1E4-06

E-04 1.40 2.79 O.OOE+O0 3.25E-04 6.50E44

6.6722E044 1.40 2.79 0.00E+OD 9.32E644 1.8666-6

FW-240 86556E064 1.40 2.79
PIF241 1.6889-04 IAO0
Pu-242 1.9717E49 1
Ra-226 4.5740E-1 6.39-12 i.28M-11I

Pa-228 0.001.+00 1.17E-11 P33E-11
2P79 0.O0E+00 2.86E-19 6.73E-19

I 140 2.79 0O.OE+00 1.8E-05 3.69E-06
1 .40 2.79 O.OOE+00 1.6E-05 3.21E45

SrWO 6.6872E-01 1.40 2.79 O.OOE+00 9.34-01
-TC*99 4.6639E-44 IAO

Th-229 23727E-11 t1O
Th4230

% Th 00
Th-208

U-034

* U-236

2.7354E-10

2.79 0.00 400 616-4 1.30E-03
2.79 O.OE+00 3.31E-11 6.63E-11
2.79 0.OOE+00 3.626-10 7.64E-10
2.79 O.OE0+00 1.17E-11 2.33E-11
P79 O.OOE+00 227E-08 4.53E468
2.79 O.006+00 6.14E-8_ 1.23E-07 Tivemal Power
2.79 0.OOE+00 4.66E49 9.31 E-09 Nominai H1.' Bounding

1.40

2.79 0.001+00 5.69E-07 1.14E46 Cutout HeNo Cutout
i.40 0.00 1.49E04 1.45E44 1.49E44 _ _4 __
1.40 2.79 0.006+00 2.26-06 4.5206 _ 1.14E42 2.27E-02

1.40 0.00 .71E-46 1.71E06 1.71E46 Total Total
E-01 1.40 2Z79 O.OOE+00 9.34E-01 1.7E400

Other Radi da 127E+00 2.546+0

late Selection SummW
MW ais forParameter Differences:

eactr Moderator: UaWA7ER U iWAYER_ Tale T 7 s d boI ft tcef -Ms=
Ful Claddeg: 01NE SST Tis b meltusen d puares ecns smp daft r WSS waen d ..

WOL KM C .4AIHM Ui U
SOLw ff-idht J RI I 6o ID 10

IBUMUP summary (IIAW(W Basis $Dr burnup used In estimate:
X * .

I

Fnom UFDO I a

Estimatedeurmw
bumvp INURIPOw I Given Burrupp

:1 OL401 I

Eallm" EOL MM/Given EOL MM

1 VON
nail1 I

'RaaciorghuttImm.corawmvel.storap.shilO

'rotal butraip Mr at Bud assodated WM lb W&kshM MIM be dvkled by SOL heavy metal non to 90 specific hffnLip values %MdMT).

DOUSNF/REP-M
Revision 0
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Page 0-93 *113-685



I
Fuel Radlonuclide Inventory Worksheet

1LFad 0n4 Tanp*slW-11" , -
Fuel Mam= GEMh FILTERS

SNIU U SI 96
Fuel Unite & Omwn 70 -FILTERS
Hearry Metle Mem SOL.-45431ig EOU-4Al7Icg

'Fue dey start dol 1977
Estimates e oft 2030

Tenplate: PalFoxder Oght Wader. SST. 60 b IO%. Lo
'rTemplv BmP(UW44: 6e01

ROaL H-r ttm* O&OA-f eUI nia

Estknated
Carister usageA

M Ii

Tempate Decay Th: 50 yom
LL FEsdmates ...... :. N m ^b b Y, Yb Gamnum Sourcee

Photon Total
CVUWd From Noninal. BoundbV Fuel Initial ACt Nominal Fud Bounding Fuel Energy Photonsism

Radlonuocld Template Fuel Bumup (leWd) Bumup (lWd) (CO) hventoies(CI) hnentorles(C) Group (boundiV
Ac-227 &4276E-06 119.03 23805 0.OOE+00 4.0E8-06 a16Es-0 Av. MV
Am-241 1.145SE-04 119.03 238.06 0.00E+O0 136E-02 2.73E-02 0.0150 1.2416+13
Am-242m 7.946s4-09 119.03 23.06 0.00E+00 9.46E-07 1.ss-0e 0-02SO 2zsaoE.12
Am-243 9.838SE-40 119.03 238.05 O.OOE+00 1.17E.07 2.34E-07 0.0375 22368E12
C-14 2.297sE-04 119.03 238.06 O.0E+00 2.74E-02 .47E-02 0.0575 2.4066+12
c0-6 1.2261E-06 119.03 238.05 O.ODE+00 1.46E-04 2.92E-04 0.0850 1.453+t12
C1-243 1.7271E-10 119.03 238.05 O.ODE+00 2.07E-0 4.11IE4-0 0.1250 90427E+80
Cm2-4 1.3066SE-0 119.03 238.05 0.O0E+00 1.80E007 a73E+07 0oo 1.272E012
Co 60 a.s636E43 119.03 23806 0.00E+00 1.17E+00 2.35E+40 0.3750 5.462E+11
Ce-134 1.9817E0- 119.03 238.05 0OOE+00 2.33E91 4.-7E4B 0575 804E+12
CS-135 1.2316E85- 119.03 238.05 O.OOE+OO 3.61E-03 7.22E403 9581 0WN0
Cs-137 1.0263E+00 119.03 23806 0O.OE+00 12E+02 2.44E202 125C0 2045E+18
Eu-154 2.00t7E-04 119.03 23805 0.OOE+00 231E-42 4.76E42 1478-0 2 2E0
Eu-1s5 .69s7Es-0 119.03 23806 O.OOE+00 1.02E-42 z.5sE42 11172E+0n
Fu-25 22646Es05 119.03 238.06 O.aoE+00 2.70E43 5s 32E03 2-7so 5005
H-3 1.083E-04 119.03 23.06 O.ODE+00 124E-0o 27-W- 3020o 1
1-429 7Z197E7-0 119.03 238OS .ODE+00 271E3-0 1.74E644 95-00 7084E4
Ks-B5 1 2562e0012 119.03 23aos 0.00+00 3. 1 a73E+oO 700 72E
Np-237 1.1434E8-1 119.03 238.05 0.00E+00 9-13704 2.74E-04 1190 7.eE02
Pu-231 .8070E1484 119.03 238.05 0.00E+00 7.3E2-1 13E05s
Pb2t0 1.2sE-12 119.03 238.05 0.00E+00 ItsE 1o- 3109E-10
Pm-1426 22196E-C5 119.03 23805 O.OOE+00 2.64E-03 52E4-03
r-go 2.S223E4-0 119.03 238.05 0OOE+00 a12E402 2.24E402

Pu2- e673sE404 119.03 238.05 QOOE+000 7.s4E-02 1s1S9-W
PT-240 1.705E05- 119.03 23S.06 .00oE+00 1.03E-02 2.04E-02
PT-241 .4719E-04 119.03 23805 0.00E+00 2.814-02 5.27E-02
Pu-242 1.3717E-12 119.03 23a05 O.ODE+00 2.3E5-07 469E9-07
Pa-22e 18OOO5E-12 119.03 231a06s O.OOE+O 35-E610 7.14E-10
P_22s 8-32sE-12 119.03 23o.05 O.ODE+00 .042E-10 1.sE1-0e
Ru-1e 3.1464E-IS 119.03 23.05 0.0oE+00 7 4 72E-13 1.46E-12
S-79 I3217E-0 119.03 238.05 O.OE+00 1.67E- 03 91E4-0
Sn-126 1.14s615-0 119.03 238.05 O.ODE+0O 8.5-053 2.74E-03
U-go 1.641E-0 119.03 238.06 O.OE+00 1.14E+02 Z2-7E+02
TC-s9 4.65ssE044 1.3280 O.ODE+OO 5sssE402 1.11E401
Tn4!2 1.s08sE-1 1 119.0B 23aos Q.ODE+OO 227E-0s 4s14E-0s
Th230 2.1913E-10 119.03 238.05 Q.OOE+OO 2.e1E-0 s22E48s
Tb- 232 347sE-112 119Q03 23aos O ODE+OD 9.s4E-10 1.99E-m
T - Z 1.8752E-M 11903 23a05 aesoE+00 2.23E4B6 4.46E-0e
s22 so07s2E-e 119.03 23a05 O.OOE+CO 6.04E-0e 1.21E-Ws TherMaPowner
U233 3.25s6E-0s 11Q.03 23aos5 OODE+CO 3.ssE47 7.76E407 Nmnal Heat Boundhns
U-24 3&s817E407 119Q03 23aos6 O.ODE+CO 4.74E-0s s.43E-0s outpu Hem outu
LI235 -2.77e1E4OB 119.03 QOO Q.14E403 &BIsE43 s14E403 (e"a)h (Wafts
U-m3 1.61s0E-0 11Q03m 238.05 O.ODE+OO 1.s3E.43 3ssE43 I1-+1# 2.78E
U-238 -2.&547E-0 119.3 0.00 1.05E-04 1.04E-04 1.05E44 Total Total
Y-s0 ssss57E401 11t.03 238.05 O.ODE+OO 1.14E+02 227Ee0

TILT trlir "ecdom gSurnu.a d CInedns. an-cksi
Templae Selection Summary |

From SFD Used Basb for Parameter Differencest
Reactor U UTTWA3 ER W WA This T dn lud Wf ft db rme

Fuel CldhF NONE SST Thi fad ruJ e ai pximm est dg 5Th gwv
BCL HU Con j U

OM1 Eickhm me % 911463sg87 5010100c

Bunup Summmy (leWd)' esie for burnp used In *sffmah:

From SFD cEsU*"4tadlIeI ar* caIe m fe MM mel dearoyst

BSl ZlK~~~~~~~~36OS BWear bevs _s~dtb Wmaa beuh

Checks

Estirmated BDwaupf
_ Stul p GivGv Bumup Estinated ECL HGhven EOI. Hl

Nominu OM .
so=dhi1.12

'R alwKdx Lc rwwAorag.-r wg ar oomwdab corn*O~rdabmg folhro ofull.
WmW IlV AN ki hsimo d walft wwx_ nuS be Add bY EKX hea a mass to" bd Welt SPumWt value OWdl".

Ii

I

Ii

il
J

IJ
I

I
I

OOE/SWNF/P478
Reviain 0
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Fuel Radlonuclide Inventory Worksheet I

Fuel Ha: K I. SON SSEMBLY)

ONF e a. 383
FPel Units 6 0escr I -ASSEMBLY

Nev Metal Mass; 30L-23624Dkg: EOL9.16kg

ROo 6toee Sie: NEEL

'Fuel decy Start date: 1974
ittimatesas d: 2030

-Teoplate: FWR (IU(t Water, Zlrc. 0 D 5%. U)

TWmplate ~wnup(lUWd: 61 2

Templte oO f eay Ner Mea (UT), 0o0c176911

Toptate Decay Tkmr 6oyears

Esatbuated
Canister usage:

18'x15'
1 .OO

lII.u ates li u z. ax b . Ye amC a Sources

Photon Total

CUMWd From No:inal Bounding Fuel dtWi Aedvy Nominal Fuel Bounding Fuel Energy P ictonsie

Radionudide Template Fuel Bumup (UWd)' Bumup (-Wtf -Irmentorles(C) - Iventodes(CI) Group . sounding)

Ac-227 1.0733E-0Y 6,732.94 13,465.87 O.ODE+00 723aE46 1A5E-05 Avg. 5eV

Ar.-241 1A751E-01 6,732.94 13,465.87 O.OOE+00 9.93E+02 1.99E+03 0.0150 5.124E+14

An-242M 2.6^0o9E44 6.73294 13.465.B7 .OOiE+00 1 . 61E+OD &61E00 0DA0 1M7E+14

AnF-243 62484E-04 6.732A94 13,465.87 O.OOE+00 4.21E+00 8A41.E+00 0037 9676E+13

C-14 4.7820E-05 6,732.94 13,465.7 0O.E0000 3.22E41 6.44E4-1 _0675 1211E+14

%36 8.0297E-07 6,732.94 13.465.87 0.00+00 5&41E-03 1.08642 0.o 6SeS^,E+13

Cm-243 1.7426E-04 6,732.94 13,465.67 O.ODE+00 1.17E500 2.35E+00 0.1250 3.764E+13

Cm-244 2.7616E42 6,732.94 13,465.67 O.OE+00 1.6E+02 3.72E+02 0.250 4J30E+13

Co-60 3.5610E-04 6,732.94 13,465.87 O.OOE+00 2.40+400 4BD0+00 o07s0 2.066E+13

Cs-134 2.6260E47 6,732.94 13,465.67 0.001+00 1.77E-03 3-54E-03 057s0 4S12i+14

Cs-135 14433E-05 6,732.94 13,465.87 0.OOE+00 9.72E4-2 1.94E41 o0860 4.796E+12

Cs-137 9.8^70E401 6.732.94 13,46S.87 O.OE+00 6.66E+03 1.33E+04 1250 3.52+12

Eu-154 6.0320E403 6.732.94 13,465.67 O.00E+00 4.06E+01 812E+01 1.7500 1542E+11

EWlSS 2.1770E.04 6,732.94 13,465.87 O.ODE+00 147E600 2.93E+00 22500 2205E+07

Fe-iS 7.9296E47 6,732.94 13,465.67 0.00D+00 5634643 1.07E02 2.7500 7.774E+07

H-3 4865E-03 6,732.94 13,465.67 0.OOE+00 6.03E401 121E+02 35000 8.546E406

1-129 9.828E-07 6,732.94 13,465.87 O.OOE+00 6.62643 1.32E42 5 2.37E406

Kr-45 1.0707E52 6,732.94 13,468.7 O.OOE+00 721E+01 144E+02 7? 2.731E+06
11 MI00 3.135E+04

,Pb-210 1.8^o2-10 6,732.94 13,46.5.7 0.OE+OD 1.13E-4 227E-06

P , 147 6.96D6E-06 6J732.94 t3,465.87 O.OCE+OD 4.69E-02 9.37E-02

PU-238 6.263E402 6,732.94 13,465.87 .OOE+0 4.46E+02 8.92E+02

PO-239 1.1618E5-2 6,732.94 13,465.87 O.OE+00 73.27+01 17.6E+02

n-1240 12.142E2-0 6,732.94 13,465.87 0.00D+00 1.02E+6 2.04E+02

Pu-241 4.466E41 6,732.94 13,465.7 0.006+00 2.16E+03 6.6E+03

P*242 .426E-045 6,732.94 13,465.87 O.OOE+00 4.33E401 S.605E00

Ra-226 3.8SO4E-10 6.732.94 13,465.67 OO0E+00 2.59E-06 2.11E-06

Tha-228 52S3SE-12 6,732.94 13,465.87 O.OE+00 3.57E6- 7.13E48

u-106 2.0413E04 6,732.94 13,465.87 O.OE+00 1 53E-10 2.75E-10

Se-79 12376E-60 6,732.94 13,465.87 0.00+400 .733-02 6.672ol

S-326 2.5825145 6,732.94 13,465.87 O.0E+00 1.70E41 3-.4E804

Sr-0 6.4163E-01 6,732.94 13,465.87 O.oOE+00 4B2E+03 .064+03

Tc-99 39357E-04 6,732.94 03,465.B7 OOOE+O 2.65E+OC 5314860

Th229 11.644E-10 6,732.94 13,465.87 OOOE+OD I OSE46 2.11E-i§

Th-230 2.7972E-0 6,732U4 13.465.87 QOOE+00 1B6E44 1.77E041

Th-=3 6-2.6129547 6,732.94 03.0051 7.71E542 3.7.-832 7.7154E

T b- 1.513E6E-07 6.732-94 13,465.87 o ooE+oD 1.02E403 7 t4E48

U22 4.104SE604 6,732.94 13,465.67 0.00E+00 2.76E303 6.52E403

U-33- 256E48 6,732.94 13,465.87 O.OOE+OD 1.74E2403 31E604

UJ234 62665E-05 B8,732.94 13,465.67 Q.OOE+OO 3.65E41 7.09E401

i-235 -1A4467E406 6,732ZU 0.00 tA8E402 6.05E4-3 1.4SE402

U-236 7-688-0E6 6,732A94 t3.465.87 QOOE+OD 6.ttE42 1.02E-01

iA22 .2.6129E407 6,732.94 O.OD 7J71E42 7S3E42_ 7.7iE402

_ Y-9 6A16W0E1 6.732.94 13,465B7 O.OOE+OD 4.32E+03 8.64E+03

_Oier Rdonucie 6.42E+03 ; A^AE+U4

T*Mlater Selection Sumarybla
=~~~~~~~~~~~~Po 2.^FD Ued_ BasiS PX rI

I t l- iJGH, WA1ER UG.IffVATER^

_ t~~~~ta ddb9 ~~~~ZFI ZIRC

AIF~A U U
0 VCSA $ 29ut 125144 O b 5

L [flumlUD S~t.^gilPAXY lwdSummary 31Bas for bumup used nh estimate:

wSmmait - ,617.31 Imay ChMWW km f lyeas amedmsyedr

Ina Ekst 3^ I

tufrnup mumtieir Given purnup Eatated ML. HWvGn tOtX MM

mAinsk 0.81 1.02 1.00

om^dwg 1A^

Thnmal Power
Nominal Ieat Boudirg

I eOuw g 'Neat Outpwt
' (Watt) Wattf)

1.=.02 2.44E+02
TOAa Total

'ReaFot if.twn. WM reloval, og. **vip or tcoe date cnt ha brVW atIm ceased lor kee.

1rtlbb s odfulmcatedwst tdwtAhetmntIoivledy 01havymealsat Ugt edlhwpvt s 91M'M1.

-OOEJSJF1R6P478 
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Fuel Radionuclide Inventory Worksheet
j4 F)DO az4.TatPht Infbrzutiau-,~~~

Fuel sanw. 14.B. ROBINSON4 RODS
SNI U 0 864

Fudl LWX§ A Damon 12 -CANISTER OF SCRAP
Hekmy Mfeta Mawm BOL.25.088kqg EO6..2D.8U
HOC Saarap Sam INEEL

'Fuel dea start de 1974
Eth ,as atd. 2030

Tenplat PWR (Ught Waler. Zre, O to 5%, Ul
' T BwnUWd: 5 S22

Te l 30L Heavy Mtalw tm ClUTc 0.00176t911
T _at taen T, - so.

Estinated
Canister usaec

HtC
1 12.00

I1IL EsmdnateU Xb ibs Y. y Gamunm Sources
Photon Total

CIMWd From NoDinal Bommdfn Fuid tal Actvit Noominal Fuel BouncIng Fuel Energy Photonstaee
Radloudiclde Tenmpate Fuel Burnup (UWdt Burnup (UWd)1 (Cl) bmventode(CI) InventorietC Group (bondng)
Ac-227 1.0733E-9 4,021.39 8,042.78 O.0CE+00 4.32E-06 8.63E-06 AM 11V
Am-241 1.4751E401 4,021.39 8,042.78 06.0E+0 5.93E+02 1.19E+03 0.0150 E0601+14
AD-242n 2.6809E.04 4.021 39 S.042.78 0.0OE+00 1,0860 2.16E0 020 61338.1S
Am-243 6.2484E-04 4.021.39 8,042.78 0.00E.O 2.51E+00 5.03E+0 0.0375 5.7796*13
C-14 4.7820E-05 4,021.39 8,042.78 O.OE+00 1.92-01 3.85E-0t 0.0575 7231,13
Cl-a 8.0297E-07 4,021.39 8,042.78 0.00E+00 3.23E-03 6.46E-03 0.0650 33796E+13
Cm-243 1.7426E-04 4.021t39 8A4278 0.O0E060 7.01E-t 1.40E+0t 0.1250 2248E.13
Cn-244 2.7616E402 4,021.39 8,042.78 .OOE+0 1.1E+02 2.22E+02 02250 2.858.13
Co-O 3.5610E-04 4,021.39 8,042.78 0.D0E+C0 1.43E+00 2E+W0 03750 1246E+13
Cs-134 2.6260E-07 4,021.39 8,042.78 O.DE+00 1.OSE403 2.11E-3 05750 234E+14
Cst135 1.4433t.05 4,021.3s 6,042.78 0.00E+00 .80E-02 1.1tEt01 0.8500 26M+12
Ca-137 9.S670E-01 4,021.39 6,042.78 0.00+C00 3.98E+06 7.968+0 12500 1. +812
Eu-154 6032OE-3 4,021.39 8,042.78 0.00E+0 2.43E+01 4.=8+Ot 1.7500 t8D015.10
Eu-15t 2.1770E404 4,021.39 8,042.78 0.00E+0 86.75E41 1.758E+0 22500 1t317E4i7

j

J
Fe-SS 7.9296E07 4,021.39
H-3
1-129
Ki-8S

Pa-231
Pb-2110

L.78 t 401 8.61E+01 7.0000
4 US8 0.00E+W0- 4.80E-02 9.596-02 11.0600 1.9736.04

1.4703E4s9 4.021.39 8,042.78 0.001D00 5.91E-06 tit8E-CS
1.6828E-10

PF147
4,021.39 8,042.78 0.O0E+C0 6.77E47 1.35sE4
4.021,39 8,042.78 0.0OE+O0 2.80E-2 6606E-2
4,021t.39 8,042.78 0.00E+OO 2.S6E+02 533E+.2P*238

PU-239 1.161BE-2 4,021.39 O.OE+CO
O.00E+O0

4 04278 s 0.00E+00 1.76E+03 3.26E+0
6.42W0E-05 4,021.39 8,042.78 0.00E+00 2588E41 517E-4
32806E-10 4,021.39 ,o42.78 0.00E+00 1.55E46 _ 310E6-06

A,
J
J

Re-228 5s2955E-12 4,021.39 0.00E+00

1.01641 - 2.03E41
a A1K'C- AM.~ 'M - fAO 7K ai fvIO.1V 0 M

TO-W~ 7E4 4~.3 o27 Q020E+OO 1ss5E+oo 317E+CO
Th-Ms 15644E-10 4.c21.3s 8,042.70 O.COE+CO) s2sE47 1.2SE oM
Th-23 2.296-08 4,021.39 0.04z7s Q.OE+O 1.12E44 2.21E-4
Th-9 63036E-12 4,021t9 8,042.7 0.006E+00 2.1358 427E108
TherM tS5136E487 4,021.39 042.7 QOD8E+co ffE+04 7.22E08
U43 4T 05t2*Eqw 4,02t.39 ao42.78s O.OE+OO t.6sE403 3.3DE43
U43Gt 21sss6E-011 4,021.3s 8,042.7s O. OO+O t.OtE44 2.0SEx44
U-234 s.266sE-0s 4,021.39 8,04s2.78 QODE+CO 2.12E-t01^s4
u-235 .t.44S7E-20 4.02t.3 OM2 1-57E-t O.OOE+OO tS7E43
U-23s 7.588SE08 4.022tt ao042.7s QCOE+OO 3&OSE C2 aWOE-W
U4230 -2s12sE-07 4,02t1t QCO 8,19E-3 7.t4E403 8.1E&W
Y-9 so,4ts2E-t 4,02t19 acWZ78 QCOE+20 2.srE+03 &16E+03
Of W R _dm~kf 3.s3E+03 7.S6E+03

Terpl~ate Selection Summar
Froi SFD Uaed Basi tor Parametem Offerences:

Reator Uet ffWATER _UGHT WA1T
Fuel ZeRC ZIRC

3CL HCanastUUt L , UL U
Sol. e mlchmut i % ~ 2.9 0605 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Burnu Suuinary (LWd) faa o 10r burnup used In estlinaW
Fm SFiD E0d

I o ndkftol8 702 A 8 42 39n e tcpuAM km ftce nWt ss bang.

lCbects

Thermal Power
tlnb M"l Boundift
'Output ' ieat OutpL

(Waftsl (watte
727641 IAM+=0

Totgo TOWd

t

-A
J
i

I
8wucMuftp~e Est~immW ftm J

Estins"e OX6 HW~lv~ma 60. NM
I1-,9-n.&

I ... y

rcle burep for atk hadmeodaledu W& Of woilkhe mund be dvided by SOL. to"v ff*l rnem b gal speifc henap value (M~dM1)
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Fuel Radlonuclide Inventory Worksheet . -

F"e Namoe. NMSI
i ?" I SW IDSN a. 102

Fuel UInks S, Deaw: 220.18I CURtVED PLATES
#ev Meta Kmas: BOL-M72kg-q EOL48.102kg
ROD Storage Saw- SRS

'F decaystatdat to977
Eatimates as o. 2030

Tanplat HFBIt (Heavy Water. Aiam.. 40 to 1001. U)
Tispldte Bn MWd): 164.6

T pate C. Heavy Metal Mas (UN: OAD0377
TmnlIae Dela Thb: so was

Esimated
Canister usages

1en

IL Estimates ' 36 '' b y. Yb Gamma Sources

Photon Total
CUMWd From Nominal Wounding Fuel nitial Activity Nominal Fuel Bounding Fuel Energy Photons/se

Radlonuclide Template Fuel Sumup (MWd) 4,nnup Wd. (Cl) hiventores(CI) kiventorles(CI) Group (bouding)
Ac-227 1.4241E-09 22,675.71 45351.43 O.OOE+00 3.23-0-5 6.46E-05 Avg. MeV
Anm-241 1.0407E-02 22,675.71 45,351.43 0.00E+00 2.36E+02 4.72E+02 OlSO 23549E+15
Am-242m 1.1944E-06 22.675.71 45,351.43 QOOE+.0 2.71E-02 5.42E.02 020 4.613E414
Am-243 3.699E-05 22,675.71 45,351.43 O.OOE-00 a33E-01 1.68E+O0 .om 422E+14
C-14 2.6367E48 22.67.71 45,351.43 O.oOE+00 5.E-04 1.20E.03 o.o07s 4.6+.14
CO6 4.4435E431 22,675,71 45,351.43 .OOE+O0 1.01 -26 2.02E-28 0.0s50 Z711E+14
Crn-243 Z.7503E406 22,675.71 45.35143 o.OOE+00 6.24E042 1.25E-01 01250 t.7s7E+14
Cm-244 1.A5E4123 22,675.71 45,351.43 O.OOE+0D 3.5E+0 6.70E+0 7.00 2310E+14
Co-6D 9.43o5E-47 22,675.71 45,351.43 .OOE+OO 2.1E-02 42144 2 60 1.00t8 65E+14
Cs-134 4.4666E-07 22,675.71 45,351.43 Q.OOE+O0 1.0tE542 2.03E42 0so 1.710E+15
Cs-135 4.2564E6-0 22,675.71 45,351.43 0.00+00 9.6SE02 17.93Et-01 o esoo6"tE+13
Cs-137 1.0182E+00 22,675.71 45351.43_ QOOE+00 2.31E+04 4.62E+04 _ 12KO .915E+12
Eu-t54 4.S373E43 22,675.71 45,351.3 O.OOE+00 1.05E+02 2.10E+02 1.7500 30E+1
Eu-215 2.1846E404 22,675.71 45_351.43 O.OOE+00 4.9tE+00 9.82E+01 2250D 4.5E+07
Fe-45 453.8 -07 22,675.71 45,351.43 0.OOE+O0 1.04E102 Z08E-02 Z7500 1W+07
H-34 SS966E044 22.e75.71 45.351.43 0.00E+40 1.95E+01 3.90E+0 3 50 t.13tE+0
P-129 6.60a3E-07 22,675.71 45,351.43 0.OOE+00 7s1E-02 3.0t412 SAM 4.8sE405
<r4-5 15.39-E12 22,675.71 45351.43 O.OOE+00 .363E+02 7.05E+G2 7.0000 5481E+4
NIt228V 34.6-614sE 22,675.71 45,35143 0.00E+00 71S04-0 1.4E+GO 2.0- S2i9E+03
Ru-231 _.1433oE-1 22,675.71 45351.A3 O.OOE+040 .53E-10 1.13.1E-04
.-210 1.33-4E-0 22,675.71 45,351.43 O.00+O00 32.4041 7.59E-06

Sn-2 1a0s8406 22,675.71 45,351.43 O.ODE+0O0 2.31E01 4.02Et01
38= 1.2320E41 22,675.71 45,361.43 O.OOE+00 2.71E+03 4.20E+03

PT-= 6.850E604 22,675.71 45,361.43 O.OOE+00 8.37E+01 3.17E+01
Pu240 3.8253E204 22,675.71 45351.43 .OOE+00 &68E+00 1.74E+01
Th-241 3.1731E42 22.5.71 45351.43 O.OE+00 7.20E+02 1.44E+03
Tit-2 5s11E046 22,675.71 45,351A3 O.O0E+00 7.01E. 2 1 .43-01
Pa-226 4.1237E-10 22.675.71 45,35143 O.OOE+O0 9s48-06 1.7E-05
i22s _ 4-1.01 -14 22,75.71 45,351.43 0.00E+00 1.30043 .en7E04w
R106 . 21713E245 22.675.71 45,351.43 0.0oE+00 11SE-t0 421E40
S-279 12333E054 22,67s.71 45,351.43 .O0E+00 21.6+0 &W3E-01
SnU-26 1.2.4E614 22,675.71 450 13 Q.OOE+0O Z31E041 1.66041a
s-,3 s.637014t 22.675.71 45351.43 0.00E+00 12E+04 4.23E+04
Tr.49 3AM5oE44 22,675.71 45n31 A3 O.OOE+OD 8.63E+00 1.73E+01
Th-229 2A532E411 22,e7s.71 45.351A43 O.OOE+OO 6.70E-7 134E406
T-230 4.1941E04 22,675.71 45351.43 O.OOE+GO 72sE74 1.As43 To
Th-F232 s.3633E-14 22.675.71 45.351 A3 OADE+OO 1.22E-0s 2A3E-0s
Ti-M20 3,40SE-08 22,S7571 45.351.43 QLOOE+oO a4sE404 1.?0E403

Y-90 9.03430-07 22,675.71 45,351.43 0.000410 2.120E04 4.8403 Thermal Power
Oh233 9.2s32E-u 22,67571 4S21.43 O.OOE+OO Z.1E44 4.21E44 N0Hat Bounding
UW3 &6403E-05 22675.71 53143 _ _ E00 15E0 _ .I0 Outpu N Ouqff

W-3 -2.661E-06 22ze7s.71 QOO0 1o6E1 t.OtE41 1.66E1-1 Ovll) - eflts)
U-236 1.e701E.05 22 e&71 45,351 A3 QOAE+OO 3.7sE41 7zs7-01 345E+02 7.12E+02
J23s 4+4194E-03 22,675.7 o.oo 1.s2E4-3 t.7tE403 ts92E43 I Total Troial
Y-sD s-443sE-01 22,67s.71 45,351.43 O OOE+OO 2-12E+04 4214E044
ObwRalrtuk 2.22E+04 4.44E+04 I

LF

IF

I l LT SdeefCi on sd hucks - _ _ _ _ __v_ _ _ _ _ _ __''"_ _ _ _ _ _ _ _ __.__I

oempat Selection Sumnia_ _

Fnot SFD (tUed fos r (0? Parameter Difference.
Rsact o HEAVY WATER HEAVY WAlER

Fudel ALLALUM

*OLnrlcha t% 93:06510636 40to 100

Bumup Summary _WV [- - - easis for bunmp used hI estimate:
Fr om SF Eatsed Up

2.7. B urde9 m liised bef l .sa.1 km sv sSlo uncro r_ _ _ _ _ _ _ _ _ _ _453 61*: lo ~ g a g m u -a u l i a g

Esiat-ed .-umu
U G p Estimded EOL HMCbven EOL HM

Ka063n _ 1.01

'Roeacew sandown cm eamovaL atisage. UShpbg or oer dab wsrfmyfg st kradabn COMs lkrle l.
5rgtlbeu lot Ife sodaedwal ftwwkdmll het v s ld by 0 a hevy ed mass t get epedic tium pvalwes _ WE A).

- DOEJSNF/ROP-078
I evwson 0
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Fuel Radionuclide Inventory Worksheet

Fuel NuNW H1PR
SNF ID a:

Fusi Unft a Dessar 20 -It CURVED PLAIE
H1eavy Metal Masm BOL.M093 EOL.528ft
ROD Stersgs Shi: SRS

'FuM dscs staut date lo"7
Eakstisst a of. 203

Teaphasts "FM Piesv Wales. Alumi. l40 to00%. U)
'Tempmeb"DuW(UW4. 164.

Tempide WOS Heavy Meta Mass (UT): 0.000377
Temnalst Decay Thisi t5ws

Estkimated
Canister usaoJj

WxlO.1
I .58

ILU.Estimatei : m NX. xe b yY Gamma Sources

Photo Total
CLIUWd From Nominal BoundingFud bag Acdty MmbW Fud Boundm1 FuM En ry Photonafte

Padlonucilds Tampta Fud Bunwp (IWdf Burnup (MWdf (Cl) InventorvesaItv QentoesCl) Group (bounding)

AC-227 1.4241E-409 2,01.A3 4,122.86 O.OEs+00 2.94E-06 S.7E4-08 Avg. MOV
Am-241 1.407E-02 2,061.43 4,122.86 OO.Es+00 2.15E+01 4.29E+01 0.0150 2.1366+14
Am-242m 1.194E-06 2,081.43 4,122.86 O.OOE+00 2.40E-03 4.92E-03 00250 43766.13
Am-243 &B993E-05 2,081.43 4,122.86 O.OOE+00 7.63E-02 153E-0t 0.0375 3.20E*3
C-14 2.367E-4 2,061.43 4,122.86 0.OOEO0 5.44E-05 1.09E04 0.0575 4.139_ 13
C4-36 4.4435Et31 2061.43 4,122.86 O.OE6+ 9.16E6-2 I 33-27 Ot6B0 Z464E6.3
Cm-243 2.7503E-M 2,061.43 4,122.86 o.o0E+00 1.37E-03 .t3E4-02 0.1250 4.62E+13
Cm-244 1.4775E42 06t1.43 4 122.86 0.00o+00 3&O1E+0 6Q09E+01 7.002 Z.27E+13
C0-60 9.4350E.47 Z606143 4,122.86 0.00E+00 6.94E-03 3.89E43 o1l 10 925.6+.2
Cs-134 4.4S66E407 2,06tA3 4,122.86 o.OOE+00 9.2E-04 1.84E403 0750 10
CP-135 42764E-08 2,061A3 4.122t O.o0E+00 .77E-03 1.75E42 o7 103512
Ca-137 J.5872E800 2,061A3 4,122.86 OO.Es+00 Z10E.8 3 4.20E0s3 t2s 51f
Eu-14 4.633E-03 2,061.43 4,122.86 O.OE040 92506E+0 5.90E0+02 O t760 4IE
Eu-155 6.16446-04 2,061.43 4,122.86 O.OOE+00 4.43E+00 92E.6 2+0) 04.4soE
Fe-SS 4.83E-047 2,061.43 4,122.88 O.OOE+00 9.45E404 1.586+003 2750 5ME

-34 8.596E4-04 2,061.43 4,122.88 O.OOE+00 6.77E+00 3154E6+02 &5ILSO t0aE406
Pu129 B.6403E107 ,081.43 4,122.86 0.ooE+00 6.37E-03 Z274E-03 6ooM 4 S&W42
Kir-85 t.s5s3E4C2 Z08t1.43 4,122.86 0.OOEO+ 625E060 l.41Et 7.00X0 4.983E+03
Np237 3.1665E45 ZO1A3 4,122.86 Q.OOE+0 .053E-4 i.341-04 Themal 5o E+we
Pn-23t Z2438E-09 z061.43 4,122.86 O.OE+0 5.03E-0 3.OE3-5
Pb-210 6.734E-10 2061A3 4.122.86 O.00E+O 376E-017 7.17E4H7
P-2147 s867sE-06 2061A3 40122se O.O0E+5 0 It.03E2 36sE4-02
t-236 162120E1- 2061.43 4t122.86 0OOE+00 23.44-02 s8OE602
PU-23 e494E-04 z2061.43 4,022.80 Q.OOE7 0 1.43E+00 86E0 TO

-9240 329E-04 2t061.43 4,122.86 OOE+00 7.s3E+0t 185$o+08
Pu-24 lier73tE42 ZO0t.43 4,122.88 QOOEs 2 e.4E+03 4.04E+02
Pu-242 3.0sstE-M Zoe11.43 4,12.se QPOOEa e O e37E4s tc27E42
Ra-722 4.123sE.10 Z0611.3 4,122z88 QOOE+ OO 6.0E407 t.70E-0e

PF-228 4.s680E-14 Z061.43 4,122M O.OoE+00 9.42E-t1 1388E-10

Ru 1Oe &1713E-16 ZOt1A3 4,t22z8e QOOE+aO 1.68E-1it 3.37E-tt

So-7 12333E-05 2,0BIA.3 4,122.86 Q.OOE+00 2.54E-02 5.08E-02

Sn-12e t1.Ot94E5-s 2,0e1.43 4,122.8e QOOE~ OO Z10E402 42 -0E2

sr-go 9337sE-t 2Z061.43 4,t22.88 O.OOE oo 1l.92E-03 3.85E 03

Tc-se &L8050E-4 Z2061.43 4,122.8t O.ooEs40 7.84E41 1S67E oo

Th-22e 2.9532E-11 2,0e1.43 4,122.86 QO.OEs4 e&0qE-M 1.2215-7

ThOS0 &1 uEs4X ZOB1A3 4,t22.86 O.OOEs40 e.s9Es t32E044
Th-M2 5.3B33E-t4 Z0611.3 4.122.88 QOOEs40 tItE-tO 22tE-10

TI-208 3.7406E40 wet1.43 4.122.86 o.ooEs40 7.7tE46 1.54E044

U232 t.O134E407 Zoe1.43 4.122Ms QOOE+00 2.09E C4 4s8E404 The;nutPMWe

W23 9-2Bs2E-0e ZOt3 4 2B .OOEs40 tst1E-s 3.s3E-0s NognbW Heat BoundM
U-234 e&6403E-M 2_0B1A3 4_22se6 QOOE4D _.37E401 Z74E-Ot Outpu HadOutput

U23M -2-8661E-08 ZO61.43 moo I.SIE-M 9.22E.03 1.51E-M (Wang (Wn")

u-23 t.670tE-s 2061.43 4.t22.8e Q.OOE+ OO 34E-02 &L89E-02 3.24EW o *A¢7E401

U8 4L4t94E42,9_061.43 QOO t.7sE404 t1sE44 1.75E44 Total To
Y440 e.343sE-t 2LO61.43 4,122.86 QOOE+C OO .93E+0 3 aE+03-

Sahr SFmuy (us 2.02Es 4.04E+We

IlTemplakesle d ansumu5BWWSe~WsdtyaWhecl:| i-.-r<.7 -
TeF laFr S d Summary

From SFD Use2 for Parameter DwiframuIden
Resew ~~~~HEAV WATE HEAVY WATiER

Fud C_ _ _ ___ ALU_
SOL HJI ConsbumU U

BS EnrichmenttO63 40 b IO

Burnup Summary (Wd Basb bu1nup used In estimate:
Free SfD ~ Eant

hrognh t ~~~~~~~~2,05s4 b e hd

B ~~~~~~~~~~~4,1 2zsBgbn bmmpssa base I bwnb ql

checks

Ibxnkm* 0.6 a -

'Realor *%ntmL Cm ramel . p D. d1VPbefor er dale c*nV V m ha c ase ftr Kwl.

*rbl btV hor All kW turoclad w~ Oft k worseat nuil be dakbd by B0 ha1. bsok p v (MWdfln.

LI

U.
Ut

I1
-I

J
J

I
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Fuel Radionuclide Inventory Worksheet

L)..Vu17MOd~aennatiewifrmt
6-.; ~~~Fue Nmw,. H#FUFISSX)N4 CHAMBERS ( EA

SW ID # 854
Fued Unksa & ec: I WIUKNOWN

k~ ~~~ev Meow l NaO sas: BOL. ; ECIL.24 3St~k
ROD Storag 8k.: WEEL

'FuO deay sart dafe: 1994
aimals au s at. 2030

Templt: TRHIA-SS (LWAJ-Zx. SST, 10 b 20%. U)

ateanpiae 5nupmu;Yw4: 6Ge5
Tomptate OL Heavy Steat Mass (AM: 0.000196

Tonopte Deca yTk.: 35 sear

Esbtiated
Caniter usage

0.01

ILEstimates - I n x,, a. b Y. I Gamma Sources

7 7~~~~~~~~~~~~~~~~~~~ Photon Tobal-
CllMWd Frsom Nominal- Bounding Fuel titat Acvlqy Nominal Fuel ounding Fuel I Ene=gy /sec

-Template Fuel tumup (MWdf Bumup (UWd' (Co htventories(C) hIwventorlea(C ) Goup bounding)Radionuclide

-J Ac-227 e.7038E4.9 23,240.11 23,240.11 O.OOE+00 1.56E04 1t.56EC4 Avg. Mev

AM-241 3.9068E-03 23,240.11 23240.11 OO.E0+00 9.08E+01 9.0SE2+01 I 0.050 1A22E+15

An-242m 12325E-06 23240.11 23,240.11 _ 2.e6-E02 0 02s0 S371E+14
3.42E03 0 0375 21128E+14

- Cm-243
I O.OOE+O

8.6556E406 23,240.11 23.240.11 .OOE+OO
Cm-244 5.3835E-07 23,240.11 23,240.11 O.OOE+00 1 .25E02 125E4)2 1 02250

'4

Co-o 24887E-02 23,240. 23240.11 0.OE+00 5.78E+02 5.78E+02 037s0 7.132E+13
Cs-134 3&8030E06 23,240.11 23,240.11 O.OOE+00 8.84E-02 8.84E-42 07s0 1.193E+15

Cs-135 3219sE-05 23,240.11 23,240.11 O.OOE+00 7A4sE01 7.48E-01 oJS0 122tE+13

Cs-137 1.3788E+00 23,240.11 23,240.11 O.OOE+00 320E404 320E+04 12X0 4.737E+13

Eu-164 1.37tE4-03 23,240.t1 23,240.11 0.002+00 3.19E+01 &19E+01 1.7500 %16E+11

Eu-155 4.4361E404 23,240.11 23,240.11 O.OOE+00 1.03E901 1.03E+01 2.2500 29sE+08

Fe-55 2.6075E.04 23,240.11 23,240.11 O.OOE+00 6.06E+00 6.062+00 W7x 1.193E+07

FF3 2.0647E403 23,240.11 23,240.11 O.OOE+00 4.80E+01 4.80E+01 ssc000 235E+04

1-129 7.3684E-07 23,240.11 23,240.11 O.0OE+00. 1.71E4-2 1.7tE42 6.000 12C3E+04

KF-s5 &S03482 23,240.11 23,240.11 O.OOE+0o 8.45E+02 8.45E+02 7000a 1 s7E+03

N,-237 12B44E06 23,240.11 23,240.11 O.OOE+00 2.9sE-02 298E-02 11 owo 1s43E+2

Pa-231 12352E 08 23,240.11 23,240.11 O.DE+00 2.87E04 278ME04

Pb-210 3.5338E-13 23,240.11 23,240.11

Pmi-147 7.6346E-04 23,240.11 23,240.11IL Fh238 8L1970E44 23z24011 23.240.11

821E-09

PU-239 5.5248E43 23Z240.11 23,240.11 O.OOE+00 1 2E+02 128E2.0

Pu-240 2.1203E03 23,240.11 23,240.11 O.OOE+00 4.93E+01 4.93Et01

Pu-241 2.075E402 23240.11 23,240.11 0.OOE+o 5.60Es02 S.0+02. -

Pu-242 2.3128E407 23,240.11 23,240.11 0.OOE0+o 5.37E-03 5.37E43

Ra-226 9.6481E-13 23,240.11 23,40.11 O.OOE+OO 2.24E-08 224E.0

Ra-228 2-s1S88410 23,240.11 23,40.11 Oo.E+oo 5.85E.06 5.sSE-0

Sn-126 12164E456 23,240.11 23,240.11 0.00o+00 2.83E-t 72.83E01
_o-90 1.2762E+00 23,240.11 23,40.11 O.OOE+00 2.97E+04 2.97E+04

TcQ99 4.4241E404 23,240.11 23,240.11 0.OOE+00 1.03Es01 103E401

TI-229 5.9684E-10 23240.11 23,240.11 O.E+00 1.39E-0 tM39E6s

Th-230 9.3880E-11 23,240.11 23,240.11 O.OOE+00 2.18E46 2.1sE406

Th-232 2.527SE-10 23,240.11 23,240.11 O.OOE+Oo 6.87E-6 5.87E-06

TI-20 1-3723E-8 - 23,240.11 23,240.11 O.OE+00 3.19E-04 3&9E-04

U-232 .6932Ee08 23.240.11 23,240.11 O.OOE+00 8.58E244 s8504

U-233 1.2224E407 23,240.11 23,240.11 O.OE+00 2.84E403 2.842.03

1-234 2.5714E.07 23,240.11 23,240.11 O.OOE+OO 5.98s-03 5.98E43

1-235 .2.t94E206 23,240.11 0O. 2.10E4W2 0OE+00 2.10E402

U-236 1269SE05 23,240.11 23,240.11 O.OOE+00 2.9E4-01 2095Et01

U-238 -- 631E.08 23240.11 _ 00 1.3tE-02 1.22-02 1.31E-02

Y-9D 1.2765E+00 23240.11 23,240.11 O.OOE+00 2.97E+04 2.97E+04

Other Radonnudes 3320E+O4 3.20E+04

T y l te S a le rtio n S B e m a ¶ ( ecA_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

T emrlne Selethon Sumvar
Fron WFD Wed Bals- or Paramet _blerencew

ReOAtr odet LW AND U ZIRC HYDRIDE LW AND U DRC HYDR TM TmIhW inimed frbe 2 WW m

Fad Cbd&M Q 11800" SSr A %Wt odsa an sd pewwhnm da (Stbwaena) ad ere VW piwmi

EOL 11 Conoluent: U U
'L Eonbichrrie 10loD7.1

Burnup Summary _ _W_ =_ Basis for bup ued in est e:

I Roi S _I

Thermal Power
Nominal Heat Bounding
:Outpt Nieat Output

(Wats) -fWatts)
274.02 3.74E.02
Tolal Total

I , , ~ ~ i j ~ ~ ~ 1 i I ~ ~ t C W ~ f f l J k u p a m W W d b y ua a e k t g 6 0 t b a vy m o st a m a e tat E L

IEslrnated Ournupf
sum muni ______________rm Isi se C LtW1M ven EOL MMl

flourift v___ _____14_ 1.7
'Reador eleaiwm. ew e remoal. dow Ws dtepkV or cahe date wfflrmmg tha kadalln asead for kue.

'Tbta btW W~ for A kd aso daled w~i Ot s woekilteo Im at be &detld by SOL. heav meta mes ID gel apeCIFC bai t Value (MWdat ¶)

DOE/SNFJREP.0Y78
Revisimf 0

March 2003
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L
Fuel Radionuclide Inventory Worksheet

3. Fud L-Temjivat* n~naia'
Fud Na.e HITR (P6461 BOTTOM SCRAP)

SteID Mau
Fued Unfte & Descr. 21 -CANISTIER OF SCRAP
Heavy Metal Mew- BOb.I&r7m9 EOL.16.341c
ROD Moare" SIMe INEEI1

'Fuel deay stirt data: 196
Est'mate as ON: 2D30

Template: FSV (Gr fta."Omptte 6t 0I0I%. Th &U
'Tempw%&aurnp(UwdI 127027

Ternphfte OM Heay MOWd Mass (UT): 00127025
!e-pat Deca Time: 50 years

Estklated
Caniser

1.62I,

JIBI.Estimates 36 -. fm b V. y 6 Gamma Soaucee

.. ~~~~ ~~~~~~~~~~~Photw Tota

CUUWd Fr= "mnd Baunding Fud Initial Activity Nomninal Fuel Bounding Fudl EnewW Pholonase
Radfionulide Tenplate Fad Bumup (UliWd)P Burnup (MWO'i (CO Inventories b-letoies(CI) Group - (ou&
Ac-77 4.2062E-06 2,252.15 4,504.30 S .OOE+00 9.47E4- 1.89E402 AM M1V
Arn-241 3229E-03 2,252.15 4,504.30 0.00E+00 726E+00 1.45E+01 o.0i00 2217E+14
Am-242m 2258E468 2,252.15 4,504.30 0.00+00 5.04E43 1.01E.02 .0020 1.504653
Am-243 4.6006E-06 2,252.15 4,5030 0.00E+00 1.04E7- 2.07E41 037 =96213
C-14 2.5012E-05 2,252.15 4,504.30 0.00E+00 5.20E42 1.04E41 00576 424E+13
Cm-1 2.O6S7E-06 2.25215 4,50430 0.OE+00 2.40E-3 4.80E-03 no 25811+13
Cm-243 1.7602E405 2252.15 4,504.30 0.00E400 3.56E402 7.93E-02 01250 l 85E+13
Cm-24 3.6307E-043 2,2515 4.5040 0. OOOE+00 8.8E+00 1.64EF01 02250 2218E+13
Co-60 8.2585E5-0 2 125Z. 4,504.30 0.00E+00 1.41E4-1 2.82E401 0375 ScSE12
Cs-134 2.458E047 2,2515 4,504.30 O.OOE+00 5.54E2 4 1.t1E3 0.575 10571E*
Cs-1S5 2.471E4-05 2252.1 4,504.30 0.00E+00 6.7E4-02 1.7E4- 0.850 1.971E012
Cs-137 9383E-0t 2,22.15 4,50430 0.006+0 2.2-063 4218+63 12500 0513E611
Eu-154 4.6887E403 2252.15 4,504.30 0.00E+00 1.06E-01 2.1IE+01 1.7500 4E310
Eu-1SS 12793E-04 2252.15 4,504.30 O.OOE+00 2.86E-01 5.76E-1 22 5O2
Fe4-5 &1061E-10 2,2515 4,504.30 0.006E+O 1.85E-04 369EW 2.75C0 149E.10
Sn-16 21.2819E-03 2252.15 4,504.30 0.00E+00 3.79E+00 7158E+00 S500 2.66+-5
t-129 16.02E06 2,2515 4,504.30 0.00E+00 2.27E403 4.ssE03 5.0000 1.144E+05
K-ss 1A.s1E-042 2,215 4,50430 O.OOE+00 337E+Ot 0075E60 7o 1,50+3E004
Np-23 1.2s56E-0 2,2515 4,504. 0.00E+O0 23.3E-02 6.09E-02 11XCO t4E4
Pa-23 4.73826-0E 22215 4,5043 0.00E+00 1.07E142 Z15E42
Pb-210 2-6901E-09 2251 4,504.30 O.OOE40D 41.3E43 1.85E4B
Pm-147 5.124E-04 2,2515 4,504.30 0.00E+C 6.4sE103 2-.3 42
PU-238 1.4430E-4i 2,2515 4,504.30 0.00E+00 3125E+02 680eE+d2
PU-239 123s2E44 2252.15 4,504.30 0.00E+00 3.00E41 2N11E4e1
u-240 2.7137E-04 2252.15 4,504.30 O.OOE+00 6S2-01 1.24E+00

Pu-241 s.73s43-05 2,252.15 4E0.007 0.00 621+7 0a 425E+0t
PU-242 s8s66E2s-0 2.2515 4,504.30 0.OCE+0O 8.794-03 1.7SE-02
Ra-M2 4.1243E.0s 2=s15 4,s?4.30 O DOE+OO s2sE0s 1.86E.0s

R-22s 9.1046E-07 2,252.15 04.30 36E8O6 2.zo7E-a 4.54Eto3
Ruo10 1.166S7E -15 225215 4-504.30 Q.OO1E0 2.63E-12 s2nE-12

Se 79 2.1074E-05 252sz1 4510430 O.OOE+0D 4.7sE402 a.4sE42

Sn-126 221s2E05 2=s1s 45104430 QOCE+0D S.OOE402 1.DOE401

9-o 8S.42E-01 225215 4,504.30 0.00E+0D 2.00E+03 .99E+03
Tce99 R33z3E44 2on2.15 4,S0430 QOOE2D 7 +0E30 14.7+00
Th229 1.3st7E-s 22s.15 4,504.30 O.OOE+CO 3.04E402 60sE402

Th230 22s22E407 2,252.15 4,50430 O.OOE+CO 5.14E04s 1.03E.03

Th-232 os6.73E- 2,252.15 QO 1.ssE-0a 1.6sE-W 1 ssE-0a

TI-208 s.1s24E404 2=s1s 4.504.30 QOC0E+OO 1.1sE+ao 2-'M+00

U232 1.3ss0E-0 22szt 45%0430 0QOOE+00 3.14E+aO s.28E+00 Thennal power
Li-233 2.0602E45 2.2szts 4-44.30 QODE40D 4.84+OO 9s28E+00 Nomina tHea Bounding
U234 2.ss13E-04 2.25Z.1 43D4 QCODE+OD &65E Ot 1.33E+00 OUtptPL Heam Ouwu
ffi235 -1.7345E4B6 222sz15 QO 3.7-0E3 O.OOE+OO0 l70E43 (W~aftt (waft)s
U-236 &WIT1E-0 2 152 tsW03 OC40 1sE-2 3.8sE-02 1 3AE+01 72DE+&

U-230 46.606sE-0s 2=515 o.0 CO s6BE45 2.42E.0s 3.6E Total Tota
Y 90 s8642E-01 2Xazll 4,504.30 Q.ooE+00 2OOE+03 &9ms+o

Dlhe Radioucides 2.04E+03 4.07E+03

llTeinpIeSdcS -u Bmwv, *m and Checks- -e:r
Temp tat Selection Su___a_

Frau S 1 Used Basis fr Parameter Diferences!
ReAc t or d GRAP$rE 1

Fuid Cbaddin9: _ GRAPHflE
BOL HU Constidueate: h.adU I Th andU

DOL ndCht"tv: 801 r 00100

Bumup Summar(Wdy fo Bass 1or burup used In estimate:

From SFD d
123949 2252.1 5 blcdmid Ie hi metb m deftylt

Dou _ _ _ _ _ 1.0122 4 5 n s4I b i

Esltiaed bumu~pf

Bro bp aU Utyle GiVn Bueibyep Estimated EOELbU n value& ( T1
Nomina~l:f 12!0 .?t

Boudig 2.41 331

'Reackielmhdw corEISN esRE0 _| 4M Fohil? 200d3 ¢9 | dabnc ed 1r O.

RTevio al 0 hrdPbl abdwtbtgdwmkhe* n 1ev0-58 5t>edkbV vah_ yWdIT).

J/

I

'I

j

i
a

DOE/SW/REP-U78
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Fuel Radionuclide khentory Worksheet . . .r

Fuel Ne: KEMA
SW FID 4: 051

Fuel Units & bescr: 14 -CANISIER OF SCRAP
Heavy Mea Mas: BOL.243.783kg EOL.2t.755l
ROD Skcea Sie: INEEL

Estiatec
'Fuel decay art date: 1979 Canister uage:

itimsal.ass ot: 2030 18X10'
Tempbtek: LWBR OVA Water. Zrc, eo ID 110% Th ad U) 1.0

sTmple 8mmp(lwZ : 10269.14
Template 3OL Heavy Metal Mes OM: 0.45991251

TIemplate Decay 0 11e 50 Ears
EL Eatimates - m -. Y. Ye Gamma Sotrces

Photon Total
CIlWWd Frot Noitl' BoXfing FUN Iitial Ac&iity omhwliFluel Bounding Fuel Eegy Photonstmec

Radlonucfide Template Fuel Bmuhwp (MW W urnup (UWd' - f(Cl: Fbiventoe(Ci) Inventorlea(Cl) Group bo.unding)
Ac-227 1.0595E.44 27.25 54.50 0.OOE+e0 2.89E-03 5.77E403 Avg. MaV
Am-241 2.4968E404 2725 54.50 0.00E+00 6.U0E-03 1.36E42 0.0150 SA414S12
Am-242m 1.3847E46 27.25 64.50 .OD-0+00 377E46s 7.55E-05 oiso 6.48GE+11
Am-243 3.1103E.07 2725 54.50 OOOE+00 848E46 1.70E-05 OmAm 5567E511
C-14 92267E-5 2725 54.50 0O.E0+00 251E453 s03E-03 0.575 6.5E+611
Cl-3 1.81035-06 27.25 64.50 0.OOE+OO 4.3E-5_ g.57E55 0.650 3.QWl2s11
Cm243 2.1248E-07 27.25 64.50 QO.OE+00 5.79E456 1.16E-05 0.12So0 2AoGE+l1
CmiF244 7.966E406 27.25 54.50 O.OOE+00 2.17E 04 4.34E-04 o0so 3ZWO+11
Co 60 1.2143E-04 27.25 54.50 O.OOE+00 3.31E43-03 .62E 6. 004375 1.102E+
Cs-134 1.6535E407 2725 54-50 O.OOE+00 4.51E406 9.01E406 0.s5s 2.152E+12
Cs-135 2S639E-45 2725 64.50 0.001+00 7JE4-04 1.56E403 O.o 1.701E+10
Cs-137 11.044912+00 2725 64.50 O.ODE+OD 2.85E-S 5B9E+01 12.500 12.1125+1
Eu-154 25679E43 27.25 54.50 O.OD11OO 7.00E42 1.AOE-01 1JSX0 Z946E+t
Eu-155 8.1175E405 2725 U4.50 OOOE+OO 221E403 4.42E403 22500 e&7113Eo40
Fe-5 42194E48_ 2725 64.50 QOOE1+00 _ 1.1SE406 2"DE06 27500 2312E+10

Fl 3 ~~~~~~9.11673E4-4 . 27.25 _ 450 O.OOE2+O 250E4E-2 5.0DE402 _3590 6,3412+02
1-129 1-5853E406 27.25 54.50 O.OOE+00 4.32E405 8J64E45 60000 11D31E402
f(F-5 2.3741E402 27.25 5450 O.OGE+00 e47E41 I 29EO0 7co0o 1.271E+0
^4>237 12747E407 27.25 54.50 O.OOE+00 3.47E406 B.95E406 11AW 624E-01

i2
Pa-231

Pu-239 2.7510E-05 27.25 54.50 0.00E00 7504-04 1.50E-03
PU240 1.B175E5- 2725 64.50 QOOEO 4.41E-04 8.81E04
PU-241 7.1379E404 27.25 64.50 O.OOE+00 1.94E-02 3.89E02
PU-242 4.0831E-4 27.25 54.50 0.00E+00 1.11E-06 223E-06
Ra-226 2.9038E-08 2725 54.50 O.ODE000 7.91E4.07 1-58E-06
Ra-228 4.6352E-06 27.25 54.50 .OOE+00 1.26E-04 2.63E-04
Ru-106 1.33215-16 2725 54.50 0.00E+00 63E-14 726E-14
Se-79 3A407-05 27.25 64.50 0.OOE+O0 9.BSE-04 1.93E-03
Sn-126 3.938E3415 27.25 54.50 0O.O+00 1.09E-03 2.17E-03
Sr-90 1.0449E+00 27.25 54.50 U.OOE.00 2.85E+01 5.69E+01
Tc-9 3.2527E404 27.25 54.50 QOOE+0 a86E-03 1.77E-02
Th-229 E.2305E-05 27.25 54.50 Q.OOE+00 224E-03 449E-03
Th-230 12533E4-0 27.25 54.50 MOOE+00 3.A1E05 6.835-05

4.46E02 -

Thermal Power
Nominal eat Bouning

:tp Nea Output
AWatts) (wafts)

ToWal Total

57813E408 2725 54.50 1.77E-0O 1.93E-05 2.09E-0O

.&1.121E-10
3.62E-06 7.23E-06
1.13E-05 1.13E505

V.90 1.0449E.OD 27.25 54.50 0.005+00 2.855+015.95 0
O the I'adlonu~lcles 3.335+01 66 5 0

~~~~~~~~rm6DUe af for Parameter Difierences:
Reactor ILUWITWATER LIGW4WATER afi e e si loigrms

AM Cbdcrffkg.- NONE ZIRC Ilf katmamayonallpmrDamsencmutdad
SOL. HU Cernstiueds: 1 ! ai Lh d

304. Enrichment % 89M95 Solo 100

jBurnup Swnmary qlW d) ________for * burnup Isaacd ini estimate:

Eatilmeted Burnupf

sumvp mult Given sumup Ealimald EMt NMMGIven EOt. HU
W ~ dnl ~l0.0 1 j _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

'Reacsor eiuadwmn cmr removalL tOcrage. ils~pln or 96me date confmirg Sto Iredatlon coe cte lor kid

aTorl bsip for all ld assodaedlllt Ofs waliheet fia ba deided by SOL heavy metel Mesa tA specic IxWWP Vaite MWdAT).

- DOEJSNFAIP-078
Revision 0
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Fuel Radionuclide Inventory Worksheet . - --

J.FudanlempbtaInfonimfit -.akn..;.

Fued Normn LOFT CENTER FUE. MODULE (Al A2.A3Y1)
SN :127

Fuel Units & Demar. 4 -1 X 15 RPM ARRAY
Heavy Metld Maw. BOL=14.001kg; EOL..63.286g
ROD Stoarig She. INEEL

d dec"sartdd 1975
Esteniates as o: 2030

Tnpulam PWR (Ugh Waler. ac. O 5% SU)
'Tunplile Bu3 up(mWio: 61.2

Template BO Heary Mel UMs (UT): 0.00176911
Terplate Deem Tk: . 50 vas

Estinated
Canister us

18 10 _
..001

IB. Esdnuatew M X. I. b Y. Ire I a-ZSoreI Phtoton Tota
CUIWd From. L ridnal Bounding Fuel Wi" Activity Nominal Fuel Bounding Fuel ne Pbotonsec

Termplat Fuel Burnup (Wd Bumup (1WdcP (Cl) :nventwles(CI) hwentorleiCI) Group oundingRadlknucfltF_-

AM-241
803.42 1.10&67 W
803.42 1,10&67 4
803.42 1.10.67 W

J
AM-242M 2.6809E-04 Q.OOE+00 2.15E-01
AM-243 803.42 1.108.67 O.OE+00 5.02E-01 6.93E-01

1,108.67 0.00E+00 3.84E2- 5.30E42 0.0575 9.6W+12
7 .ODE0000 6.45E-04 0.0850 4.658E+12 It1.40E-01 1.93E41 0.1250 3.O99E+I2

3106E+01 0o0 39782+12
Co40 3.952E01
Ca-134 2.6260E47
C0-135
Cs.137
Eu-154

1.4433E-05
9.8870E41
6.0320E43
2.1770E-04
7.9296E-07
&9486E43
9.8288E47
1.0707E42

803A2
803A2 1.10867 0.00E+00 i

1.108.67 0.0

0.3750 1.717E.12
0.750 4.04E+21
0o8500 3949E8.1
12500 2.513E.11
1.7500 1Jo0E+10
Z25C0 1.e1sEo06
2.75s0 6.402E.0

803.42 1,110867 0.O0E+00 4.85E+OO 6.69E+OO

803A2
803.42
803.42
803.42

1.1as7 V.CVtOO 1.7EU Z.41 -E
1,108.67 0.00E+00 63,7E-04 &79E44

7.19E+00 9.92E+00 I 3.0 4.580S
s5.i=0 1.957E.05 UiKr-8 1.1 2253.04

237 I 1O7Efl5 a4 A* 1 14A.R7
.. . .. ---..--

Pa.231 1.4703E-09 80142 1.106.67 0.0OE*00 1.18E46 1.4
ru-�1urD elw 1.c.21u ULaJ4z 1,lua ffr UaCE:+1z t.3sE-47 I.

6&9606246 80a42 1.10&67 0.00E+00 5.59E43 7.72E43
80142 1.10167 0.00E+20 5.32E201 7.35E+01

PU-241 4.3766E41 803.42 iz1io67 0.00E+O0 3.52E*02
PU-242 6.4260E45 803.42 1.10167 0.00E+0O s516E42
Ra-226 3.8501.E10 803.42 1.10167 0.00E+00 &09E407

1.29E+01
1.68E2+O
4.85E+02
7.12E42
4.27E47

i
Ra-228 5.2955E-12 803.42 1.10167 0.00E+00 4.25E49 5.87E49

0.O0E+00 1.64E-t I 2.26E-1I

Sn.126 2.521CE45 80142
8.4163E41 80142 1.10167 0.0oE+00

Tc-99 3.9357E44 1,108.67 0.00E+00 3.16E41 4.36E4-1
1.5644E-10 801342

80142
801342
80342

1,11o 0.00E+00 1.26E47 1.73E47
1,108.67 0.00E+00 2.252E4 3.10E45
1,108.67 0.00E+00 4.26E49 5.88E-09
1,108.67 O.E00+00 1.2E244 t.68E44t

-- -t4 1o0sE47 tRHAZ 1.1v0.0, aU=wt+ .t04 4.0=OW4 I Perin= vowe 4J
E+00 2.08E46 2.87E45
'+OD 423E242 5.84E42
E42 7.00E42 7.12E42

Nrminal Hea S-ounding
Output HemlOutpu
(Waft) '(WtSUi-23 1.4

1 0.00E+00 &10OE3 &41E403 I 1452E401 2LME411
2.63E41 Total Tol jOther Radbonwlde

77=
If_- Fro S Used jflass Sor Parameter Dffrencew:

R ea UGKTE I UGHTWATER
B Fn CS UZIRC | MC

I OM Hlr UU
LI

LunpSunwisay (LfWd?' FrrmSF 7 Esmd Is for burmsp used hIn eta

I -j *79 WA2 umpWmM m R0mele oMW4 .

joheCka

U
J

I
IEtiate-d tuVI

Bur"Up Mu~lplyl G0ve = Estilmt EOL If0 HGUie EO. HE

I'ReaCOr d1wt conw ereav, storae, dipph o r datCorlgng Stt iradaimcedW L

'raw inl for ad assod ated wuh oif workshee ntad be aeded by 90L. My metmal RN o e9l specffc bunW vdke (MWd$1T).

J.
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I . Fuel Radionuclide hwentory Worksheet -

FeL m: LOFr CENTER FUEL MOOLPLE (FP-1)
SNF D B. 1061

Foet Unit 4 lw. I 1 15 X 15 ROD ARRAY
Heavy Metal Mss: BO.2L3.5kj EOL-22338a9
ROD Sl-age Sle: INEEL

I decay GMn date: 1975
EUstttes mo 4t 2030

Temnpate: PWR (gi1lt Water. Zrc. 0 b 5%. U)
'awntate umup(UW4-: 61.n2

Tempiade BOL Heavy Meal as (IM): 00017M911
Temlamte DOcay Thu.: 50 veers

Estimated
Canister usage:

lS'xlO'
r0.501

. Estimatms St. - ' 1 n N,, X b . r Gamma Sourmes
Photon TOtal

I CWWd Frontn Nominwal Sohdlal F-1 Isi Actity Nominal Fuel Sounding Fuel Energy. PFonwc
Radcionuide Template Fuel umnup (UWd) Bumup(MWd (Cl) -)entod CO) VC- tot CO) Group (bounding)
Ac-227 1.0733E-09 20085 277.17 0.00E+0 2.16E-07 2.97E-07 Avg. MOV
Arr-241 1.47s1E-01 20D0.8 277.17 O.O0E+08 2.96E+01 4.09s+o01 0.01t0 1.OSSE+13
An-242m 2.6809E-04 20D8 277.17 I CIA= Z11481
Am-243 6.2484E-04 200.85 0037s _ 192E12
C-14
Ck%6

Cs-13t 1.4433E45
Cs-137
Eu-154
Eu-1ss 2.177

I20DA35 27.17 . .O.OOE+OO 7.15E42 9 .8E402 0..03750 4 4EA11
2C0.8s 27.17 . .O.OOE+OD 6 .27E-OS 7.28E4Ei . .sm s I1MIE+13

i200.8' i 277.17 . ..ODE+OD 2.90E403 4.0DE43 0.50 o so s3EMAO
2C0.85 27.17 O..OOE+OO I.99E+02 Z -74E+02 1..12500 S .282E+10

1200.85 27.17 O..OOOE+OO t 21E+00 1.67E+00 . 1.7500 IMM240s
1200.85 2m.17 ..O OE+CO 4.37E402 6.03E-02 . 22500 4S4E4O5

200.85 277.17 O..OOE+CO 1-59E-04 2.20E404 . .76c50 IA0DE4a
1200DA5 27.17 . .O.OOE+OO 13 0E+0 2.48E+00 I. 3;cOOo 1.145124%

200.85 277.17 . .O.OOE+CO t .97E404 2.72E404 .. 1o 4233E+0
2:= 00.85 2m.17 .O._ WZ+OOE.. +00 2.137E+00 2MO 6M 3

i200.8; i 27.17 O..OOE+00 2.40-03 3.3tE-C3 I. 11m O Oo .473E4B2
12C0835 27.17 . .OCOE+OO 2 .95E-07 408EE'07

Kjr-85I
Np237I
Pa-231I

t.O707E-02

Pb-210 1.6a28E-1O 200.85 277.17 0.OE+00 338E-08 4.6SE48
Prn 47 6.9606EO6 200.85 277.7 O.OOE+00 1AOE-03 1.93E-03
Pu-238 6.23-02 200.85 27.17 o.OE+00 1.33E+01 1.84E+01
Pu-239 1.1618E-02 200.5 277.17 0.00E+00 2.33E+00 3.22E+00
Pu-240 1.5142E-02 200.85 7.17 O.O0E+O 3.04E+00 4.208+00
Pu-241 4.3766E41 200.85 277.17 0O.OE+CO 879E+01 121E+02
Pu-242 A4260E-05 2C0.85 277.17 O.OE+OO 1t294-02 1.78E42
Ra-226 3.851OE-10 200.85 277.17 O.O0E+O0 7.73E48 1.07E47
Ra-228 529658E-12 200.85 277.17 O.OOE+00 1.0SE49 1.47E49
Ru-106 2.0413E-14 200.85 277.17 O.OE+O0 4.1OE-12 5.6SE-12
Se-79 123761245 200.85 277.17 .00E+O0 2.49E43 343E843
Sn-126 2.521OE-0 20085 2.17 0.00E+00 C.OE643 6.S9E43
Sr-sO 64163E41 200.85 277.17 O.00E+0O 129E+02 1.78E+02
Tc-99 39357E-04 20.85 277.17 0.00E+OD 7.91E-02 1.09E41
Th-229 1.56448-10 200.85 277.17 0.O0E+OO 3U14848 434E48
Th-230 2.797248 200.85 7.17 O.OE+00 5.62E46 7.75E46
Th-232 5-3036E-12 200.85 277.17 OO0E0OO 1.07E49 1.47E49
TI-20- 1.5136E47 200.85 277.17 O008E+0 3.04E848 4.20E45
UQW3 4
U.23 2
U-234 a
U-235 .1

200.85 277.17 -E00800 8'24E45 1.1480E4 I Thermal Power
200.85 277.17 O.COE+00 5.19E4S 7.17E846 Noeinal Heel Sounding
200.85 277.17

14487E-06 2C0.85 0.00
t.O6E42 tA6EO42
1.75E42 1.78E42
1.t2E43 2.OE043

o'tpt N 0 OuePW
Watnts) (Watts)

3A3E4O0 .002EQO

Total Total
U-236 75583E-06 200.85 277.17

-2.6129E47

ITompiSte Selection Summary
is for Parameter Dthlenances:

* , , I_ .

isPoiOUad js

I O s4Enr"lMet%:1 4.07 otes0 I

umup ummn M(Wd)' basisAW~e- for bunMer sed intestimate:
Prom EsFDte[o d:a. 2s0oDA51e 8jass ISO. %mVee *ej t-oS~wWD

I I
UIabmil

Eslitneed 30O. t1W'Qivn ROL HU

5- 9 din-
._ . _ ..

Reader , ' c nw . e, re oval. torag. et ao er da ew *t ta krea aln reaed br bid.
5
T~ta sixs bar an w eodated wit SiR wobtsheil mua be dwd by 60L hea" mew mm bagm epc hme tedks o4 d .

D OEISNFIREP47 Mrh20M0arc1 h 2003
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Fuel Radionuclid. bwentory Worksheet
uF, italn r wn i ti m

Fud NNW LOFT CENTER FUEL MCOILE FP-2 REMAIJNS
SNF ID S. sZa .

Fued tUbs * Doum 10- CANISTER OF SCRAP
Heavy MOl Yass: BOL.99.961kg; EOL=09.B9g
ROD 35mg. Saw. IKEEL

'Ful deco st dat 1975
Etknt as 230

Tamplam PFWR PUgt Wabor. ZW, 0toW 5%. UL
2
T-pat B=_KUW* 61 52

Trnplaf. B0OI Heay tal ases OM): O.017M611
Ternplae Decay Tin. 50 Voam

Estmated
Canister usaIe

Ca1xte I:
1 1.00

I11. Estirnates a , ,- I X. a. bs Y. Yb I G7 S~ources

Photon Total
CIIUWdFm, NomFa mdngFu1 nitalAct NomilFuel oundingFud I Enerov Phtonstsoe

Radionucwlde Template : Fuel umup (UWdW Bumup (UWdf (a) - Cinvntorie(C br i wentoGes(CI)
Ac-227 1.0733E-00 49.45 98.90 0.OOE.00 5.316-00 I.06E-07 I Al
AM-241 1.4751E-t 49.45 98.90 O.ODE+00 7.29E+D0 1.46E+Ot I _
Am-242m 2.6809e-04 49.45 98.90 O.OCE+00 1.33-2 2.65e-02 I

;roup (boundinch
I>

L0250 7-542E+11
98.90 0.00E+0 3&09E-02 8.18E-02 I 0.0375 7.106E+11

26E-03

Cm-243
CM-244
Co3-0O

4.73E-0
7.94e4s5
1.72E-02
2.73E+00
3.52E-02
2.60E-05

49.45

0.0575 8.925E11

98.90 Q.c
L5610E-04 49.45 98.90 O.ODE+00 1

0.0850 4.155E+11
0.1250 2.765E+11
0220S 3.551E+11
03750 1.53ZE+11
0.5750 3.O8E+12
0.850 3.923E.10
12500 2242E+10

Ca-134 2.62906-07 49.45 98.90 0.00E+00 1.30E-06
1.4433E605 49.45 98.90 O.O0E+00 7.14E-04 1.43E-3
9.8870E-01 49.45 98.90 O.OOE+00 4.89E+t1 9.78E+01

4
TI
Ii

O.ODE+00 2.9SE-01 5.97E-01 I 1.7500 91655E.0
I 1.08E-02 2.15E-02 22500 1 .23E.43

2.7500 5.7115E06
H4 8.946e-03 4.089E40
-1A9 =a tsn.fl7 AG AC
. sf �w.w

Kr-85 1.0W707E-2 49.45 98.90 0.0OE+O0
W237 1.1927E-D6 49.5 98.90 0.OE+00 5.90E-04

1.4703E-09
1.6828E-10
6.9600E506
6.6263-02
1.1618E-02

49.45 98.90 0.00E+50 7.27E-08 1.45E-07
0 8.32E409 1.66E-08

3.44E-04 &8.E-04

49.45 98.90
Pu-240 1.5142E402 49.45 98.90 O.OOE+00 7.49E-01

4.3766E-t 49.45 98.90 O.ODE+OD 2.16E+01 4.33E+01
9.45 98.90 O.ODE+00 3.18E-03 - .3E4-03

O.DOE+00 1.90E-06 3.81E48
E-10

Ru-108 20413E-14
S-79 12376E5-0 -49.45

Ti
Ti

Sn-23 Z2t1IOE-05 49.45 98.90 .OODE+OO t25E-03 2.41E-03
Sr-90 6.41631E41 49.45 98,90 O.OOIE+OO 3.17E+01 6-15E+01
Tc-99 .9357E-04 49.45 98.90 O.OOIE+00 1.95E-0 3.89E-C2
Th-229 1-644E-10 49.45 9.90 O.O-E+02 7.74E09 1.35E-048
ThZ30 Z.797E80-0 49.46 98.90 O.OIE+00 313 E0 .3771E48
Ther aSn3eE-12 49.45 9.90 O.OOE+DO 2.62E-10 5.25E-10
Ti208 1S5136E407 49.45 98.90 O.OOE+00 7.4SE-00 11.50E405
U4!3 4.tODSE407 49.45 98.90 O.OOE+DO Z.03E405 4.06E OS
U-233 2-5856E-08 49.45 98.90 O.ODE+OO 128E-D6 25161E48
U-234 52665E-06 49.45 96.90 O ODE+00 2.6DE403 5.21E403
U-Z35 -1.4487E46 49.45 O.DO Z.1DE402 Z.1DE42 Z1DE4Z2
U-Z38 7588aE-08 49.45 98.90 eODOE+00 3.75E404 7.51E044
U-23 -Z.61Z9E47 49AS OODO 3.03E4C2 3.03E402 3.03E-D2
Y-90 6.418DE-01 49L45 98.90 O OOE5+DO 3.17E+0t 6.35Er4
Olher Padbtwuc~ 4.71E+01 9.4ZE+O
IlL Tennate Sdelectio Sun___ _ BfCsa ., r i . ae, ,. etia t
Tempbte Selection Suounary :

From S'D Umnp _as__ for Parameter Dffernc__.

RecOr Modertr LOWWA1ER LIaflTWATER Thbwpt mme W uid br lo" raw_:
Fuel MmddkW ZIRC D RC Thit WI n PWbR Twn~ an al bsk amcnamh (ww 4 rVPM I um

BCL HN Constituents: U U.mL U
BOL Enricment % ~ 9.74 OUto5

Bumnup Summary (U&Wd)F Basiut bun"st uxd hi eimae:
FRon SFD Esthnte

R N 4741oal 4 7 4 8 4 tk"l bi ceased ft l. mm d_
Boag ~ ~ 98. I: bmUw"V~ohisu bwas

Bumrup Mbbniph Give Bumvp Estmd EOL HUGve EOL MM
NomindSOt Dg

Sounding: O.C3
'Receg*a h&c nvl ag pkorW dtcono v iffA MtWa t W 80d lrk

Thermal Poww
Nominial Had Boundro

otpif.. Het m Outpot
' (Wattls (Wats)

1.5t5-0 1.79D.0
Total Totai

J
I

J
I

Foeahl bamp w as u associa teh ft, worsheet smxit be dvld by 001.1 mel mas te gol ycil hbnup vne (/W t).

-_
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I
Fuel Radionuclide Inventory Worksheet

kf4mo4aa4Teavi~,ab~f~nt
Fuel NamE tFTR FMOPS

SNF 361-924
Fudnel &M 1Oseor? 2 -AMO
Hev Metal UsmSOL80.. EOL-1.895kg
ROD Sloraie SIW. INEEL

'FueldwWaStM daW. 1975
Estrhmae e- at. 2030

Terno"t PWR 4Ug4Wadwler. 0 le 5%
5 Twnphft Bum~up(UWdi GI.92

Ternplale BOL Heevy MeOW Mas (MT): 0.007691
Te-atate Osc Tkie so wn

Esnated I
Canister usage:

0.67

hi

1L Estimatest -i V . ... ̂ . nt x x b yY Yb Gamnma Sources
Photon. Total

CIU1Wd From Nomina Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonssm
Radionuclhde Tenrlate Fuel Bumrup (UWO Burnup (MWd) (CP) 1wenhtoleCl). In"entofes(CI) Group (bounding)
Ac-227 1.0733E-09 11.83 23.65 0.00E+00 1.27E-08 2.54E-08 Avg, USV
Am-241 1.4751E-01 11.83 23.65 0.008+00 1.74E+00 3.49E+4D 0.0150 9.000E+11
An-242mn 2.6809E-04 11.83 23.65 0.00E+00 3.17E43 634E-03 0.0O50 1AW4E+11
AnF243 8.2484E404 11.83 23.65 0.00D+00 7.39E43 1.48E42 0.0375 1.700E+11
C-14 4.7820E450 11.83 23.65 0.QOE+00 5.668E-04 1.13E43 0.0575 2.127E+11
Cl 36 8.0297E-07 11.83 23.65 0.00E+00 9.50E-06 1.9CE-05 0.50 9S37E+10
C-243 1.7426E-04 11.83 23.65 0.00E+00 21.1E-03 4.t2E-03 0.1250 .184E.03

r-24 27616E.02 11.83 23.65 0.00E+00 327E4t1 2363E47 0250 4.798.O0
Co-60 3S1. E4-04 11.83 23.65 .OOE+00 421E-03 2.42E-4 00750 3565E+10
Coe-34 2.6260E-47 11.83 23.65 0.00E+00 3.7tE48-08 32tE4-0 055 B E+1
C-135 1.4433E8-5 11.23 23.65 000E+00 1.7tE-04 3.4tE4- 0850 8.425E09
CP-137 9.8870E6-0 11.83 23.65 O.O0E+00 0 .17E+01 234E201 13258 13.6E00
Eu-S4 6.0320E343 11.83 23.65 0.00E+00 7.84842 1.43Et00 1.7500 UUME01

EPu-3S 21670E184 11.83 23.65 0.00E+00 21.7E43 2.15E-03 22500 3874E
Fu-24 7.9295E427 11.83 23.65 O.O0E+00 912941 1.88415 Z7500 1.385E405

H-4 8g426E43 11.83 23.65 O.OE+00 t.16E8+ 2 12E04t+ 5000 9.740E1
1-129 9.82E-07 11.83 23.65 0.0DE+00 1.t6045 2.32E45 SCOGO 4.3E4E+W
Ka .85 1.0707E402 11,83 23.65 0.00E+00 1257E-01 2113E41 7.0X0 4.7m+m
Np-237 1.1927E405 11.83 23.65 O.O0E+00 1.4E-04 2.82E7-046 11.Thra Pow+e
Pa-23t 1.4783E9-0 11.83 23.65 0.00E+00 1.74E8- 3.428-0
PD-210 1.6852-10 11.83 23.65 0.00E+00 1.93449 .29E430
P-2147 1.9646E46 11.83 23.85 13Es440 &23E. 5 1.65E44
P11236 7.623E842 11.83 23.65 .OOE+00 7.8.E7-0 1S71+0O
PU239 1.1618E472 11.83 23.65 8.2084740 t3-7E4T 2.75E04t
Pu-240 1.5142E402 11.83 23.65 O.OOEc40 1.79E-Mt 3-58E-0t
Pu-24 4.3766E041 11.83 2365 0.00E+00 7518E+00 1.05E+01
POe242 6.426DE45 111.23 23.65 O.ODE+O. 7.6DE44 1.52E403
FXe-225 3.8501E-tO 11.83 23.65 O.COE+OO 4-SSE409 9.ttE4_9
Rs-228 521955E-12 11.83 23.65 0.ODE+00 6.26E-tt 125E-10
Ru-1081 2.04t3E-14 tt13 23.66 O.ODE+Do 2.4tE-t3 4.S3E-13
5*-79 t236E45 tL.83 23.65 O.DDEs40 t.46E404 2.93E044
5n-t28 2S5210E456 11.83 23.65 O.ODE+OO 2.g8E404 5.g6E044
Sn90o &4163E-01 11.83 23,65 O.ODE+OO 7.59E+C0 1S2Es41
Tc-99 3.9357E404 11.83 23.65 QODOE+OD 4.65E43 9.3tE4C3
Th-72 1S-644E-10 I1t.83 23.66 O.ODE+OO 1.85E49 3.70E409
Th230 2.7972E48 11.83 23.65 aOoE+00 3.3tE 07 6.62E47
Th232 5.3036E-12 11.83 23.65 O.ODE+OO 827C-11 1.25E-10
T1^20 1.5t36E47 11.83 23.E65 O.ODE+OO 1.79E48 3S8E486
U232 4.10D5E47 1t.S3 23.65 OOO0E+CO 4.85E486 9.70E486 Tlemul Powrer
LO-= 2-S856E-08 t1.83 23.65 O.OOE+CO 3.06E407 ed2E407 Normind Hod Bounding:
U-234 5 .2665E45 11.83 23.65 O .OOE+CO 6 .2E404 125E403 Output' i HadOutput
LL235 -1.4487E-0 tt.83 0.00 t.32E404 1.15E44 132E404 (WatS") (waft)
LO-=8 7S882E486 11.83 23.65 Q.ODE+CO &97E405 1.79E404 Z14Wt1 42is24tt
U-238 -2.6t29E407 11.83 0.00 8.2DE404 8.17E44 820E44 Total Tota
Y-90 &4180E-0I 11.83 23.65 O.ODE+OO0 7.59E+C0 1S2E+Ot
Other H* Raclonuck est.t3E+Ot 2.25E+Ot I

t.Template &kedm urra"r BlriX Sdmnm-.ary Che~cks:.*.e...-. f
Tempt" Se~ctiou 5umnar

Fron S'O Ud Basht for Parameter Differences
Resaw lhxk-WATER b d IT WA1ER NoTf ThpeW Umtadlt babo s al

Fudl tbdh ZRC Ihlo lat1ill Jt p01004 p t khwaidmi Imum)
BOM HSI C n UU

DOS. !lc~tmen OfoS .

Buarup Sumnary MWd Bass bfor bumup used In estmate:
Frau SFl E t nWt

NommaI 11 bol wIm tWmlkm SFD md tw Uflb UN u 0q 1.10 7k
Dondir19: 23ma 9S ma bnv _ be* t w bm h

Checks -

Estmtd Bmu
ue Crw GvEtt .EOL HWGber EOL H11

Notknk (XII -I
Boutcib 1 0.35

'R acor ad co r o rem oaL rage. h g ro le dale co h Mlg d kTaiaIofl sod for ki
0
Tc4p bw fora fud sodaled whh St wol*Iet must be divied by D0M heevy mal mas lo gt specfic burnu vaue (MWddMT).

JI

]
I

j
j-

I
J
j

a
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Fuel Radionuclide Inventory Worksheet

j Fel anit Templae lefatten) -L
Fuel Name LOFT SQIXARE RUEL MOCULE

tSf V f. t29
Fuel Unkts & Decr 4 -15 X *5 RO ARRAY
Hu" MetalUss: DOL.815rk EOL.A13.2%q
ROD Sorae She: WEEL

'Fuel dec sart date 1975
Estirates as at 2330

Templa: PWR ( t WaitWerr. c. 0 l 5%, to)

"'enplate Bump(MUWd*: 61.62
Tonplate 0L Mevy Metal Uses U UT): 0.00176911

Terpt te Dway Tmwe SD V

Estimated
Canister usage:

I8Ix10
4.00

-11Esdmatesr. m X. b V. Vn I Gamma Sources
-- .4

: . 7 0. ~hoon TOdal

CI/UWd From Nominal SoundingFuel bikniAEity NominaldFuel SoundingFul EI=gy Photonstec

1Tamlate Fuel Eurnum (Wwd' lurnup AW&d} ICi ventorieslC) kbentownes(CI) Group IbomndingiRadinulde
c-227 1.0733E49 2,447.37

AmF241 1.4751.E01 2,447.37
Am-242m 2.09E-04 2,447.37 4,894.74 0.00+00 6S5E401 131E+00 I O2M

An-243 6.2484E-04 2,447.37 4,894.74 O.OOE0+0 1.53+00 306E+00 I om75

C-14 4.7820E-05 2,447.37 494.74 0.00E+00 1.17E-41 2.34E41 _0.0575 4AO15E13

Ch36 8.0297E-07 2,447.37 4,894.74 O.OOE+00 1.97E-03 3.93E-03 0.05 2.06.E413

Cn-243 1.7426E-04 2.447.37 4,894.74 0O.OE+00 4.256E- 8.53E-1 I 01250 l AefS+13
-

Cm-244 _ 2.7616E-02 2,447.37 4,894.74 O.OOE+00 6.76E+01 1.35E+02 0250 1.756E+13

9~u.154 6.0320E-03 2A447.37

Kr-as

C no-237

7.92964-07 2,447.37 4,894.74 O.ODE+OO 1S94tE3 3SE4-03 i 2.7500 2.25E+07

PbI210 1.8828E-10 2,447.37 4,894.74 0O.OE+OO 4.12E-07 8244-07

IJ Pm-147 6.9S06E406 2,447.37 4,9474 0.00E+00 1.70-02 3.41E-02

Pu-238 6.6263E-02 2,447.37 4,894.74 M0009+00 1.62E+02 3.24E+2

Pu-239 1.1618E402 2,447.37 4,894.74 .OOE+CO 2.849E+01 5.09E+01

Pu-240 1S142E402 2,447.37 4,894.74 Q.OOE+00 3.71E+01 7A.E+01

Ru-106 2.0413E-14 2,447.37 4,894.74 O.OOE+00 56-OE41 9.999-11

S0-79 12376E45 2,44737 4,894.74 0.00E+00 3.03E-02 6.06E-02

Sn-126 25210E4-05 2,447.37 4,894.74 0.00E+00 6.17E-02 123-01

j

Th-23 5.3036E-12 2,447.37 4,894.74 0.00£+00 13CE48 2.60E45

T7-206 1513SE-07 2,447.37 4,94.74 O.OOE+00 3.70E-4 741E-04

V=232 4.1005E407 2.447.37 4,894.74 .ODE+OO i,00.3 2.019433

U-233 255B6E-OB 2,447.37 4,894.74 O.OE+O0 6-.33905 1.27£44

U-234 52665E05 2,447.37 4,894.74 0O.OE+00 129E-01 2.39E-01

UI-235 -1.4487E.06 2A447.37 0.00 7.059-02 8.709-02 7.05E-02

Ibernu, Power
: ..:_ _ _

Nominal Het Bounding
Ootp't leat (oat
tla~s) E~atts)

U.236 7.5888_-06 2,47.37 4,8.74 0.009+00 _.80E-o2 371E-02 I 4A3E4o01 O.M01

U238 -2.6129E-47 2,447.37 0.00 2.63E-01 2.63E-01 2.63E-01 Total Tetal
Y-90 6.41804-01 2447.37 4,894.74 .O0E+00 t.57E+03 3.149E+03

_thm Rad- 2.33E+03 4.66E+03

WIT tsdecdon S""Is"ROP AMt Cecks- .
Trmplate Selection Summa-y

Frome SFOD Uad Basis for Parameter Differences:

11eactor Mllodert UGIT WAlER USQt WATER

<~~~~Z CladdfW DRC ZtRC

FOL W Clnuen. U __ U
_/ *O~~~~ts: ~~4 ObS5

__ Su___ y _ I_ Wd____ From__ ___ ,_ _ Bass 10r buroup used In estimate:

Sbunding:1 Z L 4Ak41825 Z41.3 _ _1 ed_ _ be_ _il _: ~ ~~~Soudn: 4*94.7 Budrg hm _aad t Ie Woe _ekl ~

'T*W bmV kw #A ki assodaeed w Im s weksheet net be &vhhd by ML eavy eal - I get spedcf bunV values JUWdiI).

-~~ .OlNIE-7 
Mac 2003

DOEISNF/REP-M
Revision 0

. March 2003
Page D-107 d D-rM
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Fuel Radionuclide Inventory Worksheet
LUuo A7A'-noaWIt~~p.

Fuel Ham LOOSE FUEL ROD STORIAGE BASKET7 (LFRSS)
SNdF W 1 128

F" Unf A eser. I- SCRAP
eAvy Mes~~tldmaee, OL. :EOL.311.1121i9

ROD Storage SIW. INEEL

'Fudl dea startdat 1 93
Estkns an ad: 2030

Tempial^ Pafifde (Llp Waler. SST, 60 1D0100% U)
* Tempa b nWup(UW4: aim

ranpla eOL Heav mal# (Um 0.00012882
Ternplate Deca Tra 35yewe

Estlilatd Ill
Canfer

1 sx15 I
1 .00

Tenlf e"ra 5ys;l

11. Fstnatte . ,: in X. 1b b Y. Yb I GarrunaS irce
I Pliotam Total

CIJUWd From monn Bouruling Fuel InlIl Activity Nomindl Fuel Boundhng Fuela I Enr= Ph~totos/see
Temnolate Fuel Burnuo (IWd)' Burrum (NWeD (Co) Iwnvaet~)ento ulga4wwmescl G roun (bouncdrngiR

-tO 293891.20 293.891.2C
0-14 2.3012E-04
0-36 1.2261E-08
CM-243 2.4875E-10
Cm-244 2.3176E-09

293.891.20
.O0OE+00 2.90E-04 2.90E04 0.37s 33486E15

0..OoE+o 6.76E+01 B.76E+01 00576 4206E+15
O.OE+o0 3.6DE-Ot 3.60E60 0.08s0 256+15
O.0E0O0 7.31E-06 7.31E-05 01250 1667.s1293,891.2C

7.0D49E-02

oo00E+oo I _1 1.8086+14
293.891.20 293.891.20 O.OoE+00 4.26Q+0D i I 159i6.5

Eu-164 6.6958E-04
Eu-165 69860E-04
Fe-55 1.231tE-03
H-1 2.5141E-03
1-129 7.3196E-07
Kr-85 4.12s6E-02

0 293,891.20 O.0oE+00 1.97E+02 1.97E+02 1.7500 4.146+12
0 293,89120 O.0OE+00 2.05E+02 2.0sE+02 22500 8609E40
3 293689120 0.0OE+00 3.62E+02 3.62E+02 2.7500 2488E606
3 293,881.20 O.OE+00 7.39E+02 7.3sE+Q2 35000 1 7558+0

293.891.20 29891.20 O.ODE+00 2.1SE- 2.15E ( o 77217E.03 U
Pb-210 6.44766-13 293,88120 293,891.20 O.OE+00 1.89E-07 1.89E0.
Pm-147 1.1661E-03 293.89120 29389.20 0.00E+oO 3.42E+02 3.42E+02
Pu-= 2.9517E-04 283,891.20 293,891.20 0.00E+00 8676E+01 86?E+01
PU-238 6.6772E-04 293,89120 293.89120 O.o0E+00 1.96E+02 1.96E+02
Pu-240 86839E-05 293,891.20 293.69120 .0ooE+00 2.55E+01 2.56E+01
Pu-24t 7.1514E404 293,881.20 293,38120 0.00E+0O 2.10E+02 2.10E+02
Pu-242 1.s717E409 293,891.20 293,88120 .oDE+00 5.796E44 5.79E-04
Ra-226 1.7654E-12 293.89120 293,89120 0.0DE+O0 5.19E-07 5.19E-07
Ra-228 8.2928E-12 293,.8820 293,89120 O.OE+00 2.44E-06 2.44E-0
Ru-10S 1.8419E-10 29.89120 293,89120 O.0DE+O0 5.4tE-06 s.4Eo-06
S.-79 1.3223E-06 293.8920 293,89120 0.ODE+O0 3.59E+00 3.89E+00
Sn-126 1.1493E-0 293,89120 293,89.20 O.OE+O 3.38E+00 3.38E+00
S-90 1.3649E+00 293891.20 293,91.20 0.00E+00 4.01E+06 4.016E+0
Tc-99 4.6656E-u4 293,891.20 293.89120 0.O0E+O0 1.37E+02 1.7E+0
Th-29 1.4547E-11 293,891.20 293,89.20 0O.E0+00 4.28E-06 4.26E-06
Th-230 1.6617E-10 293,89120 293,89120 O.OE+0O 4.88E-06 4.88E-06
Th-232 o.336tE-12 293,89120 293898120 0.00E+O0 2.45E-06 Z48E-0
Ti-208 Z-1664E-08 293.89120 293.89120 0.00E+00 8.37E-03 637E-03
U-232 .8669E-8 293,891.20 293.89120 0.00E+00 1.72E-02 1.72E-02
U-233 3.1847E-09 293,91.20 293.89120 0.O0E+OO 9.36E-04 9836D44
tl-234
U-23

Themdal Power
Nomnad Hl s BOundhn

Output Heal Output
(Wat) aMm
.131E+03 .13E4
Totl TOlW

-477
Ui36 1.6190E-05 239,81.2[) 293,891.20 O.WDE+O0 4.76E400 4.76E+0W

U28 -2Z547E-(
Y-90

I~nlats Selection Summazy I__ _

en T |._ nxD__n;j__ftwom SU J US". nasma iof Unrmo e reznCernI Retactr Uodwertar UGTATEF LKIHT WATER PTVIVlal u am rfeb"e~igen
kuW CladclingE iIIIZSTi 5 WUImakS anaswaaam~ -ap dad g(SST kgawwva" w~d we~heei (w*-lMert

BOL. Ho Cca"tubaentaj ii)L .... UT

Buinup Sumn-y (UWd)' for_____Ilal n bumuP used In esthnate-.

29331 ONTd btumdq*Wgzilbas0mlur
2 123?mdegbaaesana~dby amrn*. 9IOLieam, ewl mim rne SOL

Otteks1

Estirootd BurnupI
IUW Given, Biasup Estknafd E0O. IlWO~ve, EOL NM

'Reader eldWnsa. cm Wrerova. ampag t*ippbV or otat dwe whinin VWt kradalon ceased for fust.

Tomld buavqi for dl kni assocae .il tIl wwkd"ee mud be alvkJad by DUB he"v mel maws to got speciic bawivp vakue (fA'ddU). 15I

DOEGW/VRE-P-U78
ReVWsOn 0

Malch 20D3
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Fuel Radionuclide Inventory Worksheet ' -

9.Fu Onoaliteropate t9,11lliN
F"e Nhenec LWR SNF SCRAP fZRSS7)

SW IDS., W
FMe Units & Dour~ 9 -CANISTER OF SCRAP
Heav MWita Mans: BOL.161.862kg- EOL.1543224kg
ROD Storage Sie: IIEE

'Fuel deay aW de: 1983
Catknatea as ot: 2030

Tmpblte: PWR (J*t Wler. Zc. O 1D 5%. L)
'Terpbte tumup(MWd): 61.92

Template B04 Heay Uetal Mass JT): 0.00176911
TmUDIate DeCa TheW SS yea

Estiated
Canister use

0.69IO

iI.Eedautes.;u.>-.- . Xb b -y. GarnnaSouces
. Photon Total

CIUWd From 0 -Nominal Bounding Fuel ktal ActivIty Nominal Fuel Bounding Fuel Eae 'y Photonsec
Radionucide Tenmplate Fuel Bumup (MWd Burmup (UWdW (-C) -. toresCI) inventortes(CI Group so-nding)
Ac-227 _ .7758E-10 7263.66 14,527.32 O.OOE+00 6.37E-06 1.27E-05 Avg. MaV
AF-241 1A352-41 7,28'.68 14,527.32 O.00E+00 1.04E+03 2.09E+03 0.0150 7.J17E+14
Am-242m 2.696E-04 7263,68 14,627.32 0.00E+00 2.08E+00 4.17E+00 0.0250 1576E+14
Am-243 6256E-04 7,263.66 1427.32 O.ODE+00 4S4E+00 9.09E+O 0o.om lS7tE+14
r-14 4.7901E-5 7263.66 14,527.32 O.OOE+00 3.46E-01 6.98E41 0.0575 1.737E+14

CliF244 - 4.90 -5E02 7,263.66 t45627.32 OOE+0O 3.56E+G2 - 7.t2E+ 2 02z50 7 E+t3
Co-GO 2.581E-03 7,263.68 14,2732 O.OE+00 1.6E+01 3.72E+01 03750 322SE+13
Cs134 4.05362E-5 7263.68 14.527.32 0O.OE+00 2.94E01 S.89E-M 00750 7.5D1E+14
C-135 1A433E405 7,263.6 14,527.32 O.OOE+00 1.02E41 2.10E-01 0.00 1D038E+13
Cs-137 .3979E+00 7,26a66 14,527.32 O.0DE+00 1.02E+04 2.03E+04 1.250 1.01SE+13

Eu-155 1.7684E03 7,263.6 14,527.32 0.OOE+00 1.28E+01 2.572+01 22500 4.91SE+07
* Pa-655 - 4.3136E405 7263.66 14,527.32 O.OE+00 3.13E41 6.27E-01 2.7500 1AM7E.

Pa-231
Pb-210
Pm-147_

2.J214E42 7,263.6 14,527.32 OODE+00 2.05E+02
1.121SE45 7,263.66 14,527.32 O.OOE+00 6a15E402
1-3036E49 7,263.66 14527.32 0.00E+00 9.47E-06
oS076E-lt 7263.66 14,627.32 O.OOE+OO 6.8E247

1.632417 11.000 7 5Ce63E+D4
31 o9E45

5S1E+OD~
-

Pu-240 1513E402 7,26.66 14S527.32 O OOE+CO 1.10E+G2 2.20E+02
Pu-241 9.0063E41 7263.66 14527.32 O.ODE+00 6.54E+03 1.31E+04
Pu-242 84260E405 7,263.66 14.527.32 0.OOE+OD 4.67E41 9.34E41
Ra-226 22804E-10 7,263.66 1427.32 O.ODE+00 1.66E46 3.31E4S
Ra-228 6.2713E-12 7263.66 14,2732 O.OOE+O 3.83E48 7.66248

u-1D6 6.1160E-10 7,266 14,527.32 O.OE+00 4.44E246 SAM846
Te-79 1.2377E-0 7263.66 14,527.32 tOE+00 2.99E42 1.80E401
Tn-126 2.52106E75 7,263.66 14,27.32 O.00E+00 6.7241 3.66E54-

Sr-90 9.1667E43 7,263.68 14,527.32 O.ODE+00 16S+03 1.33E+4
Tc-99 3 g357E-04 7263.tl 14,527.32 O ODE+00 236E40D 5.72E+BO
Th229 1.2057E-10 7,263B 14S27.32 O.ODE+CO 8.76E47 1.75E46
Th-230 Z1043E48 7263.6 14,527.32 OODDE+OD t5'.E-04 306E-04
Th-232 52972E-12 7,263.66 14,527.32 0.02E+00 3.85E48 7.70E48
T-206 1.7474E47 7,263.6 14,27.32 O.OOE+00 1.2743 2.54E-03
U-232 4.7368E-07 7,263.6 1427.32 D.OOE+00 3.44E43 6.88t2l4 Thermal Power
U-233 2.6097E48 7,263.66 1427.32 O.OE+00 1.2E44 3.652-04 Nomn Hes Brounding:
U-234 6.0000245 7,263.66 1452732 0.00E+00 3.63241 7.26E41 Cutput hi11wOutput
U-235 A1.4439E46 7,263.68 0.00 1.37E42 3.2DE24 1.37E4-2 as) wafts
U-236 7.6824E46 7,263.6 14,627.32 O.ODE+OD .6S1E-02 1.10241 1.7E8+2 2.45+02
U-238 -26129E47 7,26366 0.00 5.2342 5.04E42 5.23E-02 Total Totat
Y-90 9.16S9E41 7,263.68 1427.32 Q.OOE+00 6.6o6+03 1.332+04

ITomplate Selection Summary 3
Fromn SF Used Isfor Para me~ter Offerances:

Reactor Moderator. UOI4TWATER UGWrWAlER Tu~mvaswedfterfmbligl es
Fuel Claddfti: ZIRC OR 66T kW RC b an mealusevo i an h e prstty d1of

304,1NM C enatitlefia U U
304, Earscthl"en %. 31923 0106

Burnp Suin-sary (MWd jaat foribumnup used In estimfate:
From SFDEalenat

Nomina:j j 7.26d3k0I4~m mmt diid e~ b i auis softyd

Bounding,.1 ko1 UnnMnb be Wks how.

Estimated &tWat d 3 4, H W tv n 04 N
N CO l e a l . .21j 1 .0

'ReatDor *wktlen core mmoval stoag, a*4 plng or o~te dale cwMtls*i Wit radlon mawed lor luel.

NThW buamup Mr al ld acsoe~e wt~h Usl woulaeet Wmus be divided by! BL heaq ymetmi ID s lge Mgocic Btm~p values (tAWdWT).

D~ OEISNFJ11EP-07 aM20
-Revision 0Pa e -1 90 6

March 2DO3
Page D-109 of D�M
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*I - I- - -. Fuel Radlonuclide Inventory Worksheet

Fue Naer: mrSCEXLAEOUS TREAT FUEL (MOX)
SNF D : 389

Fud Ulins & Bescr: I -UIKNOWN
Hay Metal ess: BOLL.- E0L.0.121g
ROD Storage 81t SNEEL

'Fude sley Out isle: 1994
tdhates as d: 2030

Tunplate (Woret Case)

ftemplategsunup(UWd): 62.3

Template SOL Heavy Mautl Mas MT): 0.001865
TeMLat" Dray Thue: 36 vma

Estimated
Canister use

101O,
1-0.01-1

U. Eimates: : m X. b Y. Gamnma Sources
Photon Total

CIMWd From Nominal Bounding Fuel h*Wai Ay&l Nominal Fuel Bomding Fuel Enelgy Photonafac
Padionuclide Template Fuel Burnup (MWdf Eunwmp (MWd) (Cl) . rventorles(CI) bvenlades(CI) Group ng)
Ac-227 2.3072E6 114.14 114.14 0.00E+00 2.63E-04 2.63E44 Avq. mey
An-241 8.4448E+00 114.14 114.14 0.OOE+00 9.64E+02 9.64E+02 Oo1SO 1399E+14
Am-242m 1.684BE-02 114.14 114.14 0.002+00 1.92E+00 192E+0 0.0250 2.783E+13
Am-243 1.6320E-02 114.14 114.14 O.OOE+00 1.86E+00 1 82M+00 0.0375 2.431E+13
C-14 12090241 114.14 114.14 0.00E+00 1.38E+01 138E+01 0.0575 3.U6E1+t
036 2.2E49E403 114.14 114.14 0.00E+00 2.61E-01 2.61E-01 0.050o 1.4WE+13
C1-243 a6624E044 114.14 114.14 0.00E+00 9B9E-02 9.89E42 O5.t00 t.170E+15
Cm-244 1.6846E01 114.14 114.14 O.O0E+00 1.92E341 1.92E+01 02200 1234+13
co-Go 26ME+01 114.14 114.14 QOO0E+OO 3.21E+03 3.2tE+03 aim5 6S133E+12
Cs-134 3.414E8-04 114.14 114.14 QOOE+00 3.90E-02 .90E-02 05.70 85997E+13

Cs-136 4.376E4-0 114.14 114.14 . 00 y.2E2 3E02 7oe50 234+12
Cs-13i 2.31049E+01 114.14 114.14 0.001+00 2.40E+03 27E+03 1250 2.403E+t4
Eu-1S4 1X60E+00 114.14 114.14 0.00E+00 1.43E+00 1.43+2 1.7500 l.OE3E+tt
Eu-156 6.8986E.02 114.14 014.14 .092+01 7S0.002500 37.07E+0 2600 1209
Fe-56 2.9308E41 114.14 i.014 O.OOE+7 0 0.35E+01 3.74E+01 0 750 3S+O0

-3 2.4311E-01 114.14 114.14 4.OOE+0 2.7E+O0 2.77?E41 35000 2J42E+O
1-129 1.0611EE45 114.14 114.14 1.OOE+0 121E.03 121E43 SA0M 1207E+OS
Kr-E6 5.982E1 1 114t14114.14 0.00 2.06E+02 6.83E+01 7.56+2- ?.O 1. 0
Np= 11S5668E4-04 I 114.14 114.14 0.0012+0 1.79E-02 1.79E-02 11CoOO tS82E+03
Pa-231 2.86S6E-06 114.14 114.14 0.00E+00 327.04 3.27E-04
Pb-210 2.3918E48 114.14 114.14 0O 0E+00 Z.73E-06 2.73EN46
Pm-147 1.6908E.02 114.14 114.14 O.OOE+00 1.93E4+00 1.93E+00
U-23 4.6120E-041 114.14 1.14 03Q9E+01 O.OE+OO2 3S.E+01

Pu-239 *4.8440E402 114.14 0.0 3.74E+OO O.OOE+OO 3.74E+00
Fs240 4.0D9SE401 114.14 QOO0 4.77E+OO O.OOE+00 4.77E+OO
Pu-241 -1.0411E+02 114.14 QOO0 1.23EF03 O.ODE+OO 1.23E+03
Pu-242 -1.1385E04 114.14 1.14 2.06E402 768E-03 2.58-02
Ra-226 6.4400E408 114.14 114.14 OOOE+00 7.3SE4S 7-35E4S
Ra-228 5.9952E407 114.14 114.114 O.OOE2+OO 6B4E405 &84E-05
Ru-106 85S26E407 114.14 114.14 Q.OOE+OO 9.76E456 9.76E45S
Se 79 1.918E404 114.14 114.14 QOOE1+CO 2.1#4.2 2.19E402
SI-126 1.6671E-04 114.14 114.14 O.OOE+0O 1.90E-02 1.39-02
Yr-90 1.9799E401 114.14 114.14 0.00E+00 2.26E+03 2.26E+03
Tc-99 6.7678E403 114.14 114.14 QOOE+OO 7.72E-0t 7.72E-0t
Th-2297 1 .7488EoC6 114.14 114.14 O.OOE44DO 2.00E404 2.00E-44
Th-230 5.8704E-0S 114.14 114.14 OOCE+OO 6.70E4-4 6.70E044
T1-232 6.0208E407 114.14 114.14 OOO0E+CO 6.87E45 6S7E456
T1e2W r7573E5 114.14 174.14 0O0E+OO 1.00E4203 1.0E420
u-23 23706E404 114.14 114.14 O.OOE+OO 2.71E42 Z71E402 ThenalPoawer
U233 3.6128E404 114.14 114.14 O.OOE+OO 4.12E402 4.12E402 Nomminat No ounding
U-234 1278BE402 114.14 114.14 Q.OOE+OO 1.4SE+Q0 1.46E440 Outpu Ike 0
U-235 5.7486E404 114.14 114.14 1.M03E4 6-7E402 S57E42 (Wens} tWatts)
U-236 2.348E6E44 114.14 114.14 QOOE1+00 .6 2.62.68E4 t132E402 I.I4E4O2
LL238 1.1581E404 114.14 114.14 129E405 1.32E402 1.32E402 Total TOWa
Y-90 1.98C4E+01 11.4226141EQO+O s+0 2.26E+03
Othier Fadlonm de 7.04E+03 7.04E+03
1wT Si cdoelh t u S. ., BaoS, .dml ahef..
Toiiiplaie Seleclion Summary - - - -

From SVD Ud U Basis for Pareter Di
Reactor Moderator GZ A _HFTE (|mom ca)

Fud Cltd UNKNWN 9 r St W&M ldmkt Vkstlemae wrdtcme ale sued
OL HU Constiuents PU U U. Th b u

306. Enrlch enw t V.: 0 ID_ _ __ _ __ _ __ _ __ _ __ _ __ _ __ _ __ _

Oumup S14ur -Is fr burnup used h esilmate:

moundng.I ~~~~~~11`4.1 Bcu*6 hm W mtby nusdeg9Xhaiy mil *Am wasW EOL

9sS E dimmdSurnu
0 mulipfle QNven Surnup j Estimtated CM1 HW)Glen 306. HU

14r2iJa1; 1912

Rev~~s ~ Eaw 0ti PaF 0-111 Ef 0.W58L5W~ EL I

B~dbg- 1421
'Reaco wdmi ft*,, mrovel Maeag, ddp011ph9 or <eew data cwxnyf VWbadao oest bor le.

2TeW b W for mhl W asociaed ~htis ww* mmc be dte by BOQ MesMob nWum b gel speifc bVn vadues MWdM7)

DOEYSNFAIEP-M
I Revision 0

March 2DO3
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Fuel RadionucOlde hmentory Worksheet - - - -
jL d azet Template lonumtp _e ,

Fuel tamwe WR CANAL SC:AP
SHP D 6. 1062

Fuel Units & Deacr 105 -CANISTER OF SCRAP
Heavy etal Mass: SOL. : EO25.975kg
ROD Storage SIW ItEEL

'FudieceyStart date: 1979
Estimate as or: 2030

Tmplate: P*WR (gt Water, Zic. a t 5%. tn
ITranpletemup(IWE): 61.02

Templatesol Heavilgalmasa s: h 0.00176911
Tanrmte Decayoe: 50 Yem

Estknated
Canister uage:

INC
1065.00 1

IlL'Eenmitcs ' - m- <in 3.6 5. b Y.. yb Gamnma Sources
Photon TOMal

CUMWd From Nominal Bounding Fvel Mitlal Acivity Nominal Fuel Bounding Fuel Enegy Photonsteec
Radlonucide Tem-plTe Fuel Bumnup (MWd) Bumup (MWdfa (Cl) -Irenlorles(CI) &wentorles(CI) Group (bounding)
Ac-227 1.0733E-09 26.26 652.61 O.0OE+00 2.86E-07 5.72E-07 Avg. &%V
Am-241 1.4751E-41 26626 532.51 O.OOE+00 3&93E+1 7.8E+01 .0150 2Jo26E+13
Am-242m 2.6809E-04 265.26 532.51 O.ODE+00 7.14E-02 .3E-01 0AM50 4.051E+12
Am-243 2484E-04 26626 532.51 O.OOE+00 1.BS-01 33E-01 Os75 3.826E+12
C-14 4.78204-06 26626 532.51 O.OOE+O 1274-02 2.55E402 OS75 4.758E+12
Cl-36 8.0297E47 26826 532.61 O.OOE+O0 2.14E404 428E-04 o0.sso 2237E+12
Cn-243 1.7426E44 26626 53251 O.OE+00 4.64E-02 928E-02 01250 .A83E+9 2
CK2- 2.7616E4-02 26626 532.51 O.OOE+00 7.35E+00 5.77E+01 02250 1.st012
Co-60 3M5610E40 26626 532.51 0.0DE+OO 9.48-02 1.90E-01 0.3100 824sE+11
Cs-134 2.6260E-07 26626 532.51 0O.OE+00 6.99E145 1.40E74 0.57 IJMW+13
Cs-1S _ 1.4483E-5 2.26 532S.51 QOOE+OD 3.8E-03 7.69E03 OJo 1JS97E+11
Cs-137 9JS70E401 26626 532.51 O.OOE+O 2.63E+02 .726E+02 12500 t207E+11
Eu-154 6.0320E43 26.26 532.51 Q.OOE+00 1.61E+00 321E+00 1.7500 1s7E+09
Eu-155 2.1670E04 26626 532.51 Q.COE+00 GBOE42 1.16E9 22500 8.73CE+OS
Fe5- 7.9296E4-07 26626 532.51 O.OOE+00 4.11E04 4.22E04 2.760 +070E0

u-34 94.368-0.0 26626 532.51 0.00+00 2.38E+.02 2.336+02s ZSS40

1-129 9.828E-07 26826 532.51 O.ODE+00 2.62E44 5.23E-04 0000 929SX4N
Ki-85 1.0707E4C2 266826 532.51 O.OOE+00 z25E+00 5.70E+OO 70 1OSE404
ND-232 7 1.1927E-0 26626 532.51 O.OE+00 10E-043 6.35E4-3 00 hema 142E+r
Pa-231 1.703E-0 26626 532.51 QO.OE+00 3.91E0m7 7B 4-07
Pb-210 1.6828E-10 266.26 532.51 O.OOE+0 4.40E4- 8.96E8-0
Pn-147 6.96C6E-06 266.26 532.51 0OD.E+0O 1J5-03 71E4-03
Pu-23 5.6263E-02 28626 532.51 0.0DE+00 1.76E.01 06-3E401
Pu-239 1.1618E-4 26826 032-0 O.OOE+0D 3.60E+D0 6.10E+-0
Pu-240 151I42E402 266.26 532.51 O.OOE+OD 4.C3E+00 8.06E+OD
Pu-241e 4.3766E42 26626 53251 ODE+00 t.17E+02 250E+02
PuY 2 6.4260E-05 26626 532.51 0.OOE+OD 1.71E402 3.42E42
Ra-22M 3A5DIE-10 2e662 Sm6 O.O4 _ .30 OE _7
Pa-228 52955E-12 2e6626 532.511 O.OOExD 1.41E-09 2582E409
Ru-106 2.0413E-14 266.26 632.51 _ O.ODE+OD 5.44E-12 1.09E-11I

Sn-126 2.52tOE405 26626 532.51 Q.OOE+CO 6.71E42-3 1.34E402
Sr-90 6.4163E401 26626 532.51 O.OOE+OO 1.71E+02 3.42E+02
Tc-g9 3 9357F-44 26626 532.51 O.OOE+OO 1.05E401 2.110E401
Th-229 _15644E-10 _6& _3. 48O400 47-8 .3-
Th-M3 2.7972E408 266.26 53251 O.OOE+OO 7A5E406 1.49E405
Th232 5.3D36E142 26626 532.51 Q.OOE+OD i.41E-09 2J822E49
TS208 1.5136E407 -- 2e6626 532.511 O.OOE+OD 4.03E405 806E405
U-232 4.110Q5E47 266.26 532.51 O.OQE+OD 1.09E404 Z.18E404 Thermal Power
U-233 Z5856E408 26626 532.51 Q.OOE+OD 6.8E6E4 1.38E405 Morn" nal Boucing .
U-234 52665E45 266.26 532561 O.OOE+CO 1.40E42 2JOE402 COWt Heat Otuw
U235 -1.4487E46r 26626 0.00 1B84E402 1 tl0E2 1.B4E42 tWells) tfvdts)
U236 7.5888E4-6 26626 532.51 O.OOE+OO Z02E403 4.04E403 42E0 ME~OW
b23B -6129E07 _266.26_ _ .OD R66E4-2 t65E42 _ 66E402 Total TO
Y-90 6.41180E4-1 266.26 532.51 QO.OE+OO 1.71E+02 &42E+02
Other RaDoucke 2.54E.42 5.07E+02

m~~~~~Srnw. Zurn Sd*&l| unapry>, . ,d Cbeks Sv9.4
reweSelection Summary

rxn SFv I -~ Used Basis for Parneter Dferee:
Reactor Gar WWA TWU04TWA76R 16 Tae am sad br ta blovarg mel:

FWe ChiC hll u e Znt:is r beriept en al fmrt .
1801 HUC e U U

* lallen% 0105

Bumup Sum(mry VWd_ Basis 1or burnup wsed In estimate:
mmSFS tCU.

. Ilani"L = 26tS s~~~r "J V hmk SFD nmWIMd bd b t2dN
532.51 tae sbwo t w.

£abmxted S-N*
uv U~l~plkr Given *up lEatloated EOL HNM/en VOt. HU

11:1 ~~~~~0.03 t10

'Reactoratulom e mmeral. soarage. Opng or oew date cdmm lhl bracsaoon mased lout bAM.

*TrW bmp lor l bud assoated wM Meworkuheet nit be dvkbd by OL heavy metl inss t get qedt hemp valu (MW6UA1).

CO2/SNF/REP-078
- Revision a
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Fuel Radlonuclide Inventory Worksheet

FWe Uut M'URR WM COLLUIBLA

Nff D A: 9t0!
Fuel Units & Dow: 24 -24 CURVED PLATES

Heavy Mtal ass: 9OL-18.-ftg: EOL-16294kg
ROO Soraf Us: SRS

'Fu& decay dart date: 1965
Eatmat "a o 2030

Template: ATR (gUlt Wader. Alun.. 80 to 100%. U)
iTerptate Bum (UMWd): 367.2

Template SOLt Heavy ea ases (UT): 0.001M6689
Template ao c- Thne: S6 -als

Estimated
Canister usage

1.00 1

RLEadmates m x. In, Xb b , Ylb G am Sources
Photon Total

CIIMWd From Nomilal Souniding FWI til Activity Wom0lnl Fuel Swoding Fuel Energy Photonsliec
Radlonuclide Temiplate Fuel umtup (MWdW Sumup (MW)' (CI) hweorl(CI) etorea(Ci) Group (bounding)
AC-227 2.00D8E-09 3,391.20 6,782.40 O.OOE+00 6.81E-06 1.362E05 Av. keV
Am-241 2.5251E-03 3,391.20 6.782.40 O.ODE+OD U56E+00 1.71E+01 omso 41195E+14
Arn-242m 3.9624E-07 3,39120 6,782.40 O.ODE+00 1.34E403 2.69E-03 0.0250 1037E+14

Ain-243 1.4880E-06 3,S9120 6782.40 O.OE+400 5.052-03 1.01E-02 0.0375 9016E+13
C-14 5.7053E-O9 3,39120 6,782.40 O.ODE+00 1.93E-05 3.87-05 0.0575 9.705E+13
Ca4 1.3124E-32 3,391.20 6,782.40 0.OOE+00 4.45E-29 8.90E-29 0.0850 5.847E+13

Cm-243 .1419E47 3,39120 6,782.40 O.COE+00 S.87E-04 7.74E-04 0.120 31.02+13
r-O244 .1762E-05 3.391 2 6,762.40 O.ODE+00 1.4E402 1.12E401 0200 2048E013

Co60 7O.547E47 3,39120 6,782.40 O.ODE+00 23.12E4-3 6.02E-4 0.000 2196E+13
Cs-134 Z.0455E-45 3339120 6,782.40 .OODE+D00 94E42 139EE481 057 3CSE+14
C5-135 S4477E-06 3,39120 6,782.40 O.OOE+00 1.17E-02 2534E2- OJSO 4.433E+12
Cs-137 92436E+-0 3,391.20 6,782.40 O.ODE+00 4.87E+00 9.74E+03 1200 214E+12
Eu-154 7312301-03 3,39120 6,782.40 O.ODE+00 540E+01 4.97E0+1 1.7500 127+11
Eu-155 5.9259E04 3,39120 6,782.40 O.ODE+00 Z145E+00 4202E+00 2250 tO09E+07
Fe-24 2.479E346 3,39120 6,782.40 QOD.E+O0 7.73E54 155E2 2.7500 9J3E+C6
11-3 1.692423 S.39120 6,782.40 O0E+00 6.65E+00 1.34E+01 iYX10 55E03
1-129 73.632CE47 ,391.20 6,782.40 O.OE+00 2.E4-03 2.11E43 6.0000 221E403

1@-85 ' 4.1176E402 3391.20 6,782.40 O.ODE+OO 1.4CE+02 Z.79E+02 7.0000 2,496E402

Nl-237 95752E4B 3,39120 6,782.40 O.ODE+00 3025E4 6.49E-4 11.00CO 6783E+0I
Pu-231 S.939E-09 3,39120 6,782.40 .OOE+00 7234E045 2.47E4
U-210 S.3115E-10 3.39120 6,782.40 0.00E+00 i.712E476 Z7542eS
PI-I147 92402E04 3,391.20 6,782.40 0.002+00 S13E+C0 27400 om
PU-238 1.8217E42 3,39120 6,782.40 O.ODE+00 5650E941 1.20E+02
Pu-23D 42810E4-4 S39120 8,782.40 O.ODE+OO 1.45E+C0 2 S0E+CO
u-2240 2.4333E-04 3,39120 6,782.40 O.ODE+O8 2.8824E1 3.86E+C0

Pu-241 1.6742E42 3,39120 6,782.40 Q.ODE+O 5.51E+01 1.10E+C2
Pu-242 3.6329E4U7 3,39120 6,782.40 O.ODE+Co 1.23E4S3 2.46E403
R-726 9.0114E-10 S 39120 6,782.40 O.OOE+CO S.D6E406 6.11E406

Fa-228 S.1019E-14 3S9120 6.782.40 O.OOE+1 1.0597-10 2.10E-10
Fkf106 2.1225E-10 3,391.20 6.782.40 O.ODE+OO 7.20E407 1.44E406

Se-79 12930E-05 3,39120 6.782.40 O.ODE+Co 4.3SE42 &77E402
Sn-126 1.1571E405 3,3920 6,782.40 OODE+CO S.92E402 7.tlSE402

Sr-90 1.3472E+OO S,39120 6,782.40 CLOOE+00 4.57E+03 9.14+03
Tc49 42239E404 S39120 6,782.40 O.ODE+OD 1.3E+00 2B86E+OO

Th2 120_- I 3X2 ,8.0 t OE0 4.21E48 8.42E4-8
Th4!210 83497E408 3,39120 6,782.40 O.OOE+CO 2.83E404 5.6SE44

Th232 S.371E-14 3,391.2D 6,782.40 O.ODE+CO 130E-10 2.6DE-10
TPe 4r0414E48 S,312D 6,782.4 O.ODE+CO 1.37Ea.4 2.74E804
UF23 *.094E47 3,39120 6,782,40 OOOE+CO 3.71E404 7.43E404 Therual Poweri
U-233 S.6275E409 3,39120 6,782.40 O.ODE+CO 12SE45 2.46E-05 Nominal Net sounling

U-234 1.8562E4t 3,391.20 6,782AO QLODE+OO 6.29E4-1 1-26E+CO Ou Must Iluqp

UL235 -2.7235E4S6 a39120 0.00 S.81E402 2.88E402 3.8E402 (Wati$) (Waft)

U-236 15493E-05 a39120 6,782.40 O.OD12+00 5.25E2 1.05E201 5.68E+01 1.14E402

U-23 -42851E-09 3,39120 0.00 4.12E404 S.97E404 4.12E404 Totad Total
Y-90 1.3475E+00 3,39120 6,782.40 O.ODE+OO 4567E+03 9.W4+03
Other E alnicle 4.64E+C3 928E+03

It Selection SoSnnr-n ,udI£bec8is; i

Tlate Seledtion Summary -I
Fron 3FD used Basis for Parameter Differences:

Reactor Moderaor UG[WAT= UUITWATER

Fuel Cadcfg: [ AALUM ALUWA
O HMM Censtituents: U U

SOLKncictrneet % S93.5 | 00 _100

tumup Summry(MWdO -s l bumup used hi setimate:

From WD Eo
391x1 2,411A91 1 ten db hm SF0 wted

G.?2. 40Eaidn= h_1 edloeenbtanXi rep.

0 Utiper Given umup Estimated EOL H11UIv EOE NM
M oulin< OJ j o0.71

BfL 1.14__
r w ms removal stoaWge, q or da t adon r t .

Total b Worst kW asocated *M t t b La m m go a W pa WM .

- DOE/SNF/REP478
PUNeslo~n 0
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Fuel Radlonuclide Inventory Worksheet _
~F~dandrhte lnlraotion

__ ~~~~Fuel Name: PAHMFUDER IP SERHEATER)
SNF I II814

Fuel Units a Descr. 6 -AOD
Hteavy MetallUmass S0L.4.796ki;. EOL.0.796kQ
ROD Storage Slt. EIEEL

'Fuel decay Stat dale 1967
estimates a a: 2030

Template: Pattdnfder OJg WNte. SSM. 30 to 100%. U)
ATernpe llu(WdW: 6.01

Terplate BO "e" Metal Meas (IT: 0.00012882
Tonaatb Dece v e 50 sears

Estimated
Canister usage:

1S'x10
0 .05

I1.Eatiaes as :- a Xb b y Gamma Sources
Photon Total

COYd From Norminal :oundilngFtel tIaActIty Nomhinal Fuel Bauning Fuel Energy Photonrsh
Radionuctide Terplate Fuel Bumup (IWd)' Bumup (IWdO' (C) hieniors(CI) hfentorles(C) Group (bounding)
Ac-227 34276E-08 15.04 30.09 O.ODE+OD 5.16E-07 1.03E456 Avg. MeY
An-241 1.1458E-04 15.04 30.09 O.O0E+00 1.72E-03 3ASE-03 0.0150 1.569Et12
An-242m 7.94E8E-09 15.04 30.09 O.ODE+00 1Y20E47 2.39£-07 0.0250 3.250E.11
Am-243 9.83865-10 15.04 30.09 Q.ODE+00 1.48E48 2.96E408 0.0375 Z5268.11
C-14 22978E404 15.04 30.09 0.OOE080 3.45E403 6.91E403 0.0s75 3.040E+11
0-36 1.2261E.06 15.04 30.09 O.OOE+00 1.84E-05 3.96945 005 1.e35E+11
Cm-243 1.21E-10 15.04 30.09 0.0DE+00 2.60E49 5220469 .01250 1.197E+1
Cn-244 1.058E-49 15.04 30.09 0O.OE+00 1.93E418 3S.3E418 70000 l3.S+
Co-60 9.8143484 15.04 30.09 O.OOE+00 1.7E641 2.97E441 01.750 e9.7E+10
Cs-134 16.907046 t1.04 3Q09 0.00Q+00 2.7E-07 75.90E 0s 1.149E+12
Cs-135 _ 0316E-45 15.04 30.09 O.O0E+OO 4.56E-04 9.121E44 1AM 1.136E+10
Cs-137 t.263E+00 15.04 30.09 0.00+00 3 13.4E+01 3.09E+01 128040 284+10
Eu-154 2.0017E-04 15.04 30.00 .0OE+O 3.01E43 _ 96.02E43 1.7500 2sQ2E408
Eu-155 85957E945 15.04 30.09 Q.OOE+00 10E043 2.59E043 22so 1E+0
Fu-25 22646E045 15.04 30.09 Q00+00 1304E4 6J.1E44 Z7500 27E+04
H-3 1,0835E4-03 15.04 30.Q9 0QOOE+00 1.63E2 321E042 &M 1So3E+Co
P-129 7.31.97E7 15.04 30.00 O.OE+00 1.IGE-M 222705 SAM 7ss7E41
Kra- 3.0S00-12 15.04 30.09 0O.DE+00 23516-11 4.71E401 730 5.7mE42
Np-237 1.148-16 15.04 300.9 O.ODE+00 1.73E-0 2.541E-1s 11C0 9.777E43
Pa-231 8.1o70E48 15.04 30.00 0.ODE+0O0 74E-14 1.78E5-1
Pb7219 1.2ME-12 15.04 30.09 O.OOE+00 1.00E-1 3I8IE-11
Pfn-147 22196E-45 15.04 30.09 0.0O+00 3.34E844 e.sE444
S-O238 Zf.223E544 15.04 30.09 o008+4o 1.4E403 727803
Pu-239 6.673E-04 15.04 30.09 0.O+E00 7.0OE432 2.01E42
Pu-240 1.70SE561 15.04 30.09 0.OOE+0O0 2878-03 2.61E.43
Pu-241 3A719E-04 15.04 30.09 0.00E+00 3.3E043 1.0642
Pu-242 18.717E8-1 1504 30.00 0.OOE+00 2617E-0 2.13E-1
Pa-226 3.0DD2E-12 15.04 30.09 .0ODE+00 4S 7 E-5.644 03E-1 I
R-228 5032sE-12 15.04 30.09 O.ODE+00 7.24-07 21.1E-10

6.u-233 &14564E-05 15.04 30.09 0.000.410 4.908-46 9.85E163 onaNetBudg

Se-7s 13217E4 15.04 30.09 0.ODE+00 ts.99E-014 3sE204e
Sn-12e 1.t4stE-0s 15.04 3Qas9 QODE+ao 1.73E404 3A6E044

sr-go 9-2s41E-4t 15.04 30.0 .OOE+03 1. 4E+01 2.87E+01
Tc4s 4essE404 16.04 30Q0s O)ODE+OO 7.C2E403 1A.40E2

Th-229 1.90E411 15.04 30.09 o.0OE+0 2.87E-10 .874E4 18
T-230 2.8113E-14 1S04 30.00 1.484 .+8 3 841. 4T 6l 9EToa
Tb- 8-255E78-12 15.04 30.09 0.OOE+00 1.24E-10 2.81E-10
Taiti 1 s7s2Es 1e5,04 30.0a .ooE+o3 28+2E07 3.64E47

Ftau5 n M S 04ed Is f0r Parameter Otifereno7w64E.07 I Tn niial Power

Ux33 32596E4-s 15,04 3L009 QODE1+OO 4.90E-09 9siE-0S Nm eat! MM Boundmg

L234 3.ss17E-07 15hO4 30.09 QODOE+00 5,9s1E-0 1-'OE-0 outpu "am outpu
LI' -Z761E-06 15.04 0.00 1JDE42-3 I51s6E43 11.60E43 -twstls) (waft)

U-23s 1.619DE-05 15.04 3Q0s QODE+OD Z44E404 4.67E404 1.76E4t SAIC£0

u-238 -2,847E-0s 15.04 QOO0 .1J4E4s 183E-0s tJ4E0s Total Total
Y-s0 9-sss7E-01 15.04 30.0s QODE~+eD 1.44E+01 2.9m+01
odw, Falnies 1.J3E+01 3.ff7+ 1

replt Selecio Surrnary-

Flmn SFD Used Basis for Pmelwer Oith:oner

Reector Modertatrr. T WAER UG WATER
Fuel Sedir. .ST s I

06 MH Constituents[ U I
SOLmEnrhnt%. 9313242815 ODID 100

eurnup Sutininy (tWd? 1Basits br burnup used hi estimate:

From BFD ECtd

-urnup M Give BunupedmatedLtinup / NE mmoranalrge08 z,

Illouncliage0-1g9 f 0418

'Pl1acor nbm mee remove. swpd**" orOhr dal citIngM krd~a~ Caxsd fo r bde.

litthnpk e masae d wbNsak wd edvddb Mh"nw ass itseficun k N&T.

DOEISNF/REP-M
Revision 0

March 2003
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I
Fuel Radionuclide Inventory Worksheet

L.ibd and T**4nenviptf la fls A..
Fuel NMnr: PUF DRIVER CORE

SNF MO. 167
F" Ufnt A Desom. 2425 -ROD
Heayn dMo a OL4571E15k: EOL-51.3 l
ROD Stg Shtu INEEL

'Fuel dea stet date 19865
Estimatesas od 2030

~Taunftu Pat k" d "U' WaSe. S5T. 60 ID100%1. Uo
'Tanpt unup(IW*. 6.01

Tmnphile 0OL Heavy Metal Man (Ul): 0.0001282
Termtlataeca n 3T s 5rs

Estimated
Canister usage J

8.98

JI. Estimate .6 nb b Y. Yb GammaSouces

Photon Total
C1TUWd From Ntonil Bounding Fuel Witd Actlvity NonAJ Fuel Bounding Fuel Eneg Photons/set

Radlonuclida Templat Fuel Bumup (UWdf Buiup(UWd (CI snventores(CI) Inventorles(CI) Gop (bounding)

Ac-227 2-3344E-08 9621.24 19.242A7 0.00E+00 2.25_-04 4.49E-04 Avg. MaV

An-241 1.1135E-04 9,62124 19.24247 0.00E+00 1.07E+00 2.14E+00 O.OtSo 1.43iEN1S

Am-242mn 85075E-09 9.62124 19,24247 O.OOE+OO 619E-05 1.64E-04 0.0250 29esEN14

Am-243 9.8519E-10 9,62124 19.24247 0.o 0 9.48E-06 1.90E-05 0.0375 2.581E14

C-14 2.3012E-04 9,621.24 19.24247 0.00E+00 2.21E+00 4.43E+00 0.0675 2783E+14

01-36 1.22?BE-06 9,62124 19,242.47 0.000+00 1.18E-02 2.36E-02 0.0650 1.6811414

Cm-243 2.4875E-10 9.62124 19t242.47 O.OOE+00 2.39E406 4.79E-06 0.1250 1.00E4t14

crm-244 2.3178E-09 9S62124 19,242.47 O.OOE+00 2.23E-05 4.46E-05 02250 1.4476.14'

co04 7.0849E-02 9,62124 19242.47 O.OOE+00 6.82E+02 1.36E+03 03750 6.313E.13

Ca-134 3.0266E-4 9.62124 19242.47 O.OOE+00 2.91E402 .82E-02 0.5750 1.040E+i5

C-135_ 3.0316E-05 9,62t24 19,242.47 O.OOE+00 2.92E01 5.83-01 0oss00 1.0s3X+13

C0-137 1.4511E+00 9,62124 19,242.47 0.00E+00 1AOE+04 2.79E+04 1t12500 1.046E14

Ji
J

JEu-154 4 9.62124 19,24247 000.E+00 644E+00 129E+01 1.7500 271£E.11

Eu-155 9,621.24 7 0.0E+DD 6.72E+00 1+34E.01 2.2500 5e37E+0A

1.2318E-3
2.5141E-03
7.3t95E4.7

1.62gE+07

F1- 19242.47 - Lii.- 9.621.24 19,242.47 0.006E00 7.94E+02

NP237I
Pa-2311 A
Pb-210 8
Prn-147I

9,e2124 19,242.47 O.OOE+OD 1.11-E42 2.21E-02 11.ooc0 1.060E+01
9,621.24 19,242.47 0.00E+00 4.356E-04 8 71E-04

L4476E-13 9,621.24 19,242.47 O.OOE+OO 6.20E-09 124E-08

1j
Pu-240 &6839E-05 9.621.24 19,242.47 O.OE+00 8.356t- 1.67E+OO

Pu-241 7.1514E-04 62124 19242.47 o.OOE+00 .83E+00 1.38E+01
Pu-242 1.9717E-09 &62124 19,242.47 0.00E+00 1.90E-05 3.79E-05
Ra-226 1.7654E-12 9.62124 19,242.47 0.00+C0 1.70E-8 3.40E-08
Pa-228 8.2926E-12 9.62124 19,242.47 O.OOE+00 7.98E-08 1.60E-07
RU-108 1.8419E-10 9,62124 9242.47 0.006+ 0 1.77E-06 3.54E-06
5079 1.3223E-05 9,62124 19,242.47 0.00E+00 1270E-1 2.54E-01
Sn-126 1.1493-05 9,62124 19,242.47 0.00E+00 1.11E-01 221E-t
Sr SO 1.3649E+C0 9.62124 19,242.47 0.00E+O0 1.31E+04 2.63E+04

Tc-99 4.6656E404 9.62124 19,242.47 0.OOE+00 4.49E+OO B.98E+00

Th-229 1.4547E-11 9.62124 19,242.47 0.00E+00 1.40E-07 28.60-07
J

Z1664E-0 +011 Z.00b-04
.00 5.64E-04 Thermal Power

Notninal Heal Boundling
Output -Heat Outpui
(Weft) t watta

1t63102 3.381O.
Total Togal

U-235 -2.77616E- 9.62124 0.00 28ZIE-t 2-BE-01

..
.

1.6190E-05 9,62124 19,242.47
-28547E-9 9,62124 0.00
1.3652E+00 9,62124 19242.47

L12E-01

the Radonucklm

Oil Tmpat -Selc

1.59E+04 1864 J
.7 7. 7 ..

From SFD LOS" l~aske for Parwneter Differencess
Reactor LIoera.H[WAT0R UOHT WATERIftI Ter4Iplawa uwd farslolt " amomr
I Fuel 0edoTI ST ~STI tu fial mUtlime PadwT1btelhane ulerlvirae ffal"iPaltudue

BODL Enakhod 11~l1S4.4397 2 6010 I00

Suuay(MWd)P

[C~~~~~~dR$W

E

~Basis for busnup used la esthnate.

A NN*W UMV~ Cab~dN1e hon Usbs ne MOM MM tboyui.
bup maode e er ,a~kdM*p

Ji

I Rw u un Izkefw I Civem 8is Ij
0.m81 32.361

EstInated EOL HUIGIvn 101. HU

0.721 30.71

*TOl hump ford fel Waaodaed wkh MW wikshet nmust be iAded by 1L heavy mW1 ams t ont syendlc b values (MIWVdT,

DOM/NF)REP-073
Rlevision 0

MatCh 2003
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Fuel Radlonuclide Inventory Worksheet . .

,If e- and Tauplate eornnation -;'-
tFet tae: PEACH BOrTTO (ASSEBBLY)

SI1F ID# 3U5
FUel Units & Weer 2-7 X 7 ROD ARRAY
He"vy Metal Uses: t #L.288.3%7q EOL-285Skg
tROD Storage Ste: tNEEL

'Ftuel decay aW dte: 1976
Istimates - of-. 2030

Tomplate: PWRULtWqh s c. Ofu5%tU)
'Temolste SrsupUWd: 61.92

Tmplate OL .Heavy Metal mhss (MT): 0.00178911
Tapat tDcay be: tiO year

Estimated
Canster usage

1'zWT
1 .00O

2).Eatwies -' tn mZ X X b Y n Gamma Sources
Photon Total

: CUWctdFrom .Fe oma 8tounding Fuel Intial Activity Nominal Fuel Bounding Fuel Enegy Pbotonstec
lFladlornw~de Template F Burnup (MWd) S1nwp (UWdf ICI) Iventtoies(CI) Iventorles(CI) Group (bounding)
Ac-227 1.0733E9 2,81.39 6,762.77 000E+00 3.0E-06 6.19E-06 Avg. MaV
Am-241 lA751E-01 2,88139 6762.77 OOOE+O 4.25E+02 8.50E+02 0.0150 21193E+14
Am-242m 2.689E-04 2t681.39 5,76277 0.00+00 7.72E-01 1.64E+0 MOM5 4.394C+I3
Am-243 6.2484E-04 2J8139 5,76277 O.0OE+OO 15DE+OD 3.6D 0 0o375 4.141E+13
C-t4 4.7820E-05 2,881t3 5,762.77 0.00E+00o 13BE41 2.76E4-1 0M07M bS1E1+13

Cl38 8.0297E-07 2,81,39 6,762.77 0.00E+00 2.31E-0 4._63 _-0 CAM5 _ Z21E13
Cmn243 1.7426E-04 2881.39 5,762.77 0.00E+00 5.02E41 1.00_E00 0.1250 1.6116+13
Cm-244 2.761;E-02 2.88139 5,762.77 O.OOE+00 7.96E+01 158E+.2 02250 2.076+13
CO-60 3s6toE044 Zt8t3D 6,76Z77 0.00E+0D 1.03E+00 Z0SE+Oo 0.75 8.927E+12
Cs 134 2,6260E-07 2,681.3 6.762.77 Q.OOE+00 7S7E844 1tS1E403 057s 2.102E+14
Cs.135 tA433E-0 2,S8139 6,78Z77 0.00E+80 4.188-02 8.32E-02 0.o50 2Ae3E+12
Cs-137 9.8S70E41 2L81.39 6.762.77 0.00E+00 2.85E+03 5.70E+03 12500 1J06E+12
Eu-154 6.0320.03 2,881.3 5,762.77 0.00E+00 1.74E+01 a48E+01 1.7600 6.743E+t0
Eu-155 2.1770E-04 2,881.39 5,782.77 0O.OE+00 627E41 1.25E+O0 22500 9ZA39E06
Fe-55 7.9296E47 2,881.39 5,762.77 O.OOE+00 2.28E-03 4 3_ _03 2750D 3927E+07
h1-3 8.9486E-03 2,881.39 5,762.77 0.008,00 2.84E01 5.16E401 3.00 2.374E+Q6
1-129 _.828E-07 2,813 6,762.77 0.00800 2_1E-03 &66E-03 &__5 o 1.016E+06
Kr-85 10707E-02 2L88139 5,762.77 .00oE+00 3.09E+01 6.17E+01 7.0000 1.168+E0
1q27 t1.19278E-05 2A88. 5,76z77 O.OOE+CO 344E-02 6.87E-02 11A0Q0 13-2E+Q4
Pa-231 1.4703E09

Pu-23 1.1618E-02 2.88B1.3 6,762.77 .00E+OO 3.35E+01 6.70E+01
Pu-240 1.5142E-02 2.881,3 ,782.77 Q.ODE+00 4,6E+01 8.73E+01
Pu-241 43786841 2,881.39 6762.77 aO0E+00 126E+03 2.52E+03
Pu-242 6A4260E-05 2,881,39 6,762.77 o.OOE4oO 1J.SE41 3.70E-01

-ta S 38ME85D1E-10 2,8813 5,762.77 O.OOE+00 1.11E46 222E-06
Fa.228 5295E-12 2,881.39 5,762.77 Q.OOE+00O 153E4B 3.05E4B
RU-106 2.0413E-14 2,881.39 5,762.77 OD.E+00 5.88E-11 1.18E-10
Se-79 12376E45 2,881.39 5,762.77 Q.OOE+00 3s7E842 7.13E42
Sn-126 2.5210E45 2,881.39 5.762.77 Q.OOE+0 726E4-2 1I5E41
Sr-go 6.4163E41 2,88139 65,762.77 0.00E+00 1.85E+08 6.70E803
Tc-99 3sAs7E44 2L881,39 6.762.77 Q.OOE+00 1.13E+00 227E+00
Th-239 1,6448010 2881.3 5,762.77 o.ooE+00 4.61E407 0.02E047
Th-230 2.797-0 2,88139 5 762.77 0.00E+00 8.06E45 1.61E04

U-M~ _ 4.1005E-07 Thermal Power

Nominal Heat Sounding
Output -Het Output
(Weatts) - a: tfs)
6.21iE+4O 1J1.4402

Total Total

..

0.00 1561E42 1.10E42 - I5S1E-42 -

5.762.77 0.00E+00 2.19tl42 4.37E42
0.00 9.46E42 9E38E42 9.46E42

Y-90 _ 231t839 5.762.77 O.OOE400 1.85E+03 1
Qther Radonucltes 2.75E403 6.49E+43

.I Bh ,.amtI 8 d '

I J Tem3Wlte Selection Sumnimary
From SFD Used

_ Reactor moderar UOH1WAWER UGHT WA1ER
_ PdFuel clading: ZIRC ZIRC

30. MM Constituent: U U
I ROLt3 Enrimant % 2.429812544 OuD5

1J FroSFuEi SUmmary (MaWdte
U From SFD I Etited_

jBasis for Psrameter Differences:

I tasts fr burnup used In estimate:

Mn:_
Bouufin:_

2A476.S01
5.7W2.7B18tukala 4Ueedlbetze aeu,* bIwtt.2.47S71

I Dwoup MulliplerI = I Estimated tOL MMven E0t. NM

r1.0.2D .1.,
0.571 2.321

RP ecbershui wm w e removalsoa alt orogirdaeorilmidg t radatonceased w b .

Tecalt beor dr dl f Aciated wth Ie woruheet mute be dvkled by 60L heavy metal mIsaW ID apelc th value OMWl).

DOE/SNFIREP-M7
Revision 0
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I
Fuel Radionuclide Inventory Worksheet

3.Fuel an4Tcipata Inrnmtia|rg.v g
Fud Num: PEACH BOlTOM RODS

SNF ID U: 381
Fue Unto A De: 2D. ROo
Howv Ual Mas: 60L.79kg:; EO.71.12kg
ROD Swap Sib: IEEL

'Fud dewy tudaft 1976
Estimates - d: 2030

Temnpla.: PWR Water. ZI o 5%. U)
3
Templas wmnW* 61.92

Templatem31 He MatellMass Y): 0.001791
Temoata DecayThi: 50 s yew

Estimated
Canister usaet A

1 0.57

I
U. Esdmatm z . Xb b Y. Yb Gamma Sources

CINWd From Nominal Bounding Fud InHia Activily Nominal Fud Bounding Fud
Tempnate Fuel Burnup (MWd) Burnup (MWd)' (CI) Inventoris(Cl) kwentories(CI)

Photon Total
Energy Photonalsee
Group (boaednqlRadionuclde

_ _ 6-AC-227
Am-241
Amn-242m
Am-.243
0-14
0,3s
Cm-243

.u733>- 1'1v, o 14,Wof.Dl U.UUE+WU u4uqE-uu 1.61t-05

-A1.47518E-1 7,493.51 14,987.01 o.O0E+00 1.11E+03 221E.03 C
14,987.01 Q.00E+00 2.01E+00 4.02E+CO 0.02o0 1.1436+14

4.68E+00 9.36E+00 I 0.0m 1.0778,14
7.17E-01 0.0675 1.34+14

0.0850 6296E+13
1.7426E-04 7.493.51 I4.189.+13

Cmr-244 2.7616E-02 7,493i 14.987.01 OE.0+00 Zo7E+02 4.E+02
CO60 3.5610E-04 7,493.t 14,987.01 o.ooE+00 2.67E+00 5.348E+0

Cs-134 2.6260E-07 7,493.5 14.967.01 (.00E+00 1.97E-03 3.94E-3
14,987.01 .oE0+00 1.088-01 2.16E41 C

1 .OOE+00 7.41E+03 1A8E+04 12500 3.397M.12
o.ooE+00 4.52E+01 9.04Ec41 1.7500 1.493E+11

Fe-SS
H-3 6.9486E-03 7493.51

1.63E.00 325E+00
5.94E-03 1.19E-02
671E+01 1.34E+02
7.37E43 1A7E-02
8.02E+01 1.60E+02
8.94E-02 1J79E01

2.7500 6.652+07
22500 2.455.+07

I

_

6.172E.0
1-129 9.828BE-07 7,49.51 14.987,01 O.OE+00
Kr-85 1.0707E 02 7,493.51 14,987.M 0.0WE+00

.P237 1.19278E-O 7,493.51
7,493.51
7,493.51
7,493.51
7,49351
7,4935l

14.987.01 0.OOE+00

Pn1i

14,987.01 O.OE+00
14,987.01 O.OE400
14,987.01 O.OOE+00
14,987.01 O.OOE+00
14,987.01 O.OOE+00

2.52E-06
1.10E-05 2.20-E05

PU-238 6.6263E-C
1.1618E-02

Pu-240 1.5142E402 7,49351

7,493.1
7,493s1
7,49351
7.49351

14.987.01 .OOE+00 1.13E+02 2.27E+02
14,987.01 O.OOE+00 3.28E803 6.56E+03

11 O O0E+00 4.82E-t 9.63E-01
S.77E-06

Ru-10O 2.0413E-t4
Se.79 1.2376E-05 7,493.51 14,987.01 QOOE+OO I

I

joI -1zo Z.OZIUM,0 7,4wa.01 14,987.0t O.OOE+OO .8Et-01 3.78E-01
sr-go 6.4163E-01 7,493.51

7,493.51
7,493.51
7,493.51
7.4M3A51

14,987.0t 0.OOE+0O 4.81E+03 9.62E+a3
O.OOE+00 2.95E+00 5.908+00

2.348-6
Th-230
Th-22 53036E-12 14,987.01 0.00E+00 32

sse #_

1513e^u7 1.w,j z1 14.WW.Ul %LVM+UU LUft-W Z.27E-03

4.1005E-07 7,493.51 14.987.01 O.OOE+00 3.07E-03 S.t5E-03
2s858E-08 7.49351 14,987.01 0.00E+00 1.94E-04 3.88E-04
52665E45 7,49351 14,987.01 O.OOE+00 3.95E-1 7.89E.01I.-234

Thermal Power
Nominal Heel Bountding

Ou0x* Hea OrW
(Waft) (watts)
1.369.02 2.712+02

1235 -1.4487E-06 7,493.51 0.00 4.15E-03 OO0E+00 4.15E403
-M23 7.58388E40 7,49351 14,967.01 O.OOE+00 5.69E02 1.14E401

U-238 -2.6129E-07 7,493.5 0.00 2.59E-02 2.39E-02 2-598-02 Total Total
Y-90 8.4180E-1 7,493.s1

Frma 510 usedI Res odrtr UPGHTWATER UGHT WAlSH
FusS Cladding. ZIRO ZIRC

301 HN Conltiftuuisa U
SOL. LEricltmntV 24 010 5

j~rnu Summnwy (UWdy

14,987.0t O.OOE+00 4.81E+03 9.62E+03
7.14E+03 1.43E+04

_Bash for Parete Differences:

hRasla for bumup used In estimate:

I]

gj
[

Fm 51 I Estimated
Nobft

9 _
PIh 7,9 .5 me epc.tulstaysa e ~o

~ja qbum" sMUNbed10b5s nouu - Wm*

J

I oundkVg

Q._,_ .~a_ IEsiatend Ournupf

I .. 1 i~~~~~~~~9.5
15 S.42 1581

Eatbated EO. HWM EO0 HMM
I : 1.,

'Reacto datndowm core removal. dwailk dppirg oroer df cwnleig VW Imulkan ceased lar fuel
5
rowl hm Sr all ful asodated sth Ns woukdheel nmu be dividd by 301 heavy men masso got spectlc bumep values MWd&T

DOE/SNFREP-M7
Revision 0
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Fuel Radionticlide hmentory Worksheet

Fe Name: PEACH BOTTOM UNr I CORE I

Fuel U1M5 a Dew: 2- SCRAP
Heavy Metal Mass: O.3746kgW EOL3-Elrg
ROD Storage Site: INEEL

'Fuel decay taridel 1899
Estimates as a. 2030

TOWNw.at FSV Papq~fte. Graphs. 60 lo 100%1- h& U)
aftroplfte Bwu,.P(MWd: 1270-75

Tuniplste DOL HeMv Metal Mass (UT) O.012702752
TemobteteDecay Tne 60 vears

Estimated
Canister usage

IB0.15

ILEetivilates O 36 an. b y. yb Gamma Sources
Photon Total

CIIWd From Nominal 8oundingFue kftaltacltlvty -oinallFuel Bounding Fuel Ergy - Pbotonsse

Radionuclide Template Fuel Bumup (MWdW Bsrnup 4MWd?' (CO) -- entoriue(CI) bNventolei(CI) Group #undcfng)

AC227 42062E46 17628 352.57 .O0E+0O 7A1E-04 1.48E-3 Avg. MeV

Am-241 32229E403 176.28 352.57 0.OOE+00 5.68E-01 1.14E+400 o0.15 1.735E+13

Am-242M 2231E-06 176.28 352.57 OE040 3.95E-04 7.89E-04 00250 3SM3E12

Af-243 4.Q06E-05 176.28 352.57 0. 0+00 8.1IE-03 1.62E-02 0075 .075E+12

C-14 2.3082E45 176.28 352.S7 O.OE+00 4.07E-403 8.14E-03 00575 a322E*12

Cl36 1.0667E-06 17628 352.57 0.0F+ao 1J 4-04 376E44 Goe5o 258E+.12
Cm-243 1.7602E-05 176.28 352.57 0.OOE+00 3.10E-3 621E-03 0.12S0 1318E+12
Cn-244 3.6307E43 176.28 352.57 0.OOE+00 6.40E-01 1.28E+OD 0220 1.73EE+12

CO-Go 6.2585E.05 176.28 352.57 0.008+00 I.1OE-02 2.21 E-02 0.350 7518E,11

Cs-134 2.4585E-07 176.28 352.57 O.OOE+00 433-05 8a67E-0s 0.6750 1234E+13

Csa135 2.4711E-05 176.28 352.57 0Q00E+00 4.36E-03 8.71E403 O0SO0 1b42E+11
Cs-137 9.3838E-01 17628 352.57 0.OOE+OD 1.65E+02 3.31E+02 12500 7A46E+10

Eu-154 4.5887E-03 176.28 352.57 O.ODE+00 8.27E-01 165E+00 1.750x 4.734E+QS
Eu-155 12793-04 17628 352.57 0.O0E+00 2.26E-2 4.51E-02 2.2500 3S395E06
Fe-65 819S51E-10 17628 352.57 n.ooE+oO0 IA4E-07 2.89-07 Z7600 8.379809

H-3 1.6839E-03 17628 352.57 O.OOEQ00 2.97E1 6.94E-01 3.so 2.104E+04
1-129 1.0092E.06 176.28 352.57 O.OOE+00 1.78E04 3S56E-04 5.D000 a156E+03

Kr-85 1.4981E-02 176.28 352.57 Q.OOE+0O 2.64E+a0 528E+00 7.0000 1.I 7.E03

Np237 12556E-05 176.28 352S57 O.OOE+00 2.21E-03 4.43E43 11.000c 1.177E+02
Pa-231 4.7360E-06 176.28 35257 o.OOE+00 8.35E44 1.67E-03
Pb-210 2.1901E-09 17628 352.57 .0OE+00 3.8E4-07 7.72E-07
Pmo147 2.8781E-06 17828 36Z57 0ODE+O 5.07E44 1.01E-03
Pu-238 .4430E41 176.28 352.57 Q.ODE+00 2.54E+01 5.09E+01
Pu-239 13572-04 176.28 352.57 O.OOE+00 239E-02 4.73E-02
Pu-240 2.7537E-04 17628 352.57 Q.OOE+00 4.85E-02 9.71-E02
Pu-241 9.3995E-3 17828 35257 Q.OOE0 1.66E+00 3.31E+OO
Pu-242 3.8866E-06 17628 352.7 Q0OE+00 6.85E44 1.37E403
Ra-226 4.1243E-09 176.28 352.7 O8OE+00 727E-07 1 ASE4-06
Ra-228 9.1949E07 176.28 35257 0.0OE+00 152E844 3.24E44
Ru-106 1.1667E-15 17628 352.57 Q.OOE+00 2.06E-13 4.11E-13
Se-79 2.1074E-05 176.28 352.57 O.oOE+00 3.72E-03 7.43E-03
Sn-126 22192E-05 176.28 352.57 .OOE+00 3.91E-03 7.82E-03
Sr-90 &8642E-01 176.28 352.57 OO0E800 1.56E+02 3.13E+02
To-O9 3.3323-04 176.28 352.57 6.008400 5.878-02 -1.17E-01

Th-229 1.3517E-05 176.28 35257 0aOE+O 2.38E-03 4.77E-03
Th-230 22822E-07 17628 352.57 O.OE+00 4.0285 8.06E-05
Th-232 4.9673E-08 17628 0.00 3.71E44 3.58E44 3.71E44
T1208 .1524E44 17628 352.57 .OOE+00 9a8E-2 182E-01

U-232 13508E03 176.28 352.57 O.OOE+00 2.46E-01 4.92E-01 Thrermal Power

U-233 2.0602-03 17628 352.57 .OOE+00 3&63E41 726E-01 Nominat Heat Boundng

U-234 2.9513E44 17628 352.57 .OOE+00 5.20-02 1.04E41 Output "leat Output

U-235 -1.7343E-6 17628 0O. 7AIE-04 4.35E44 7A.1E44 - att) : (Nts)
U.236 86281E-06 17628 352.57 QOQ.E+O 1.52E-03 3.04E-03 2J28400 2o3800

U-238 4.6065E-09 17628 0.00 7.37E-6 6.39E46 7.37E-06 Total Toal

Y4s0 ar642E4116805S O.OOE+OO 1S6E+02 3.13E+02
O00e Padin-ke 1.59E+02 3.19E+02

3eicio Strowwry10m Surrnarv. U o.anywd a4 ̂ -_c 54

Fnom SFV Used If

flesctor GRAPiIE Z RP___
Fuel= : 

1 GRPHrrE GRAP~rE7 I

BOL Enddumntd %.t 01333 ODIDIO0 I

Basis tor Pwarametr Differences:

-i i

BuripSummary (UWdf?

MomZF:
Sonk:-§

-

-

Y"

fBsl or burnup used In eatimaite:

knma ilablokaf aflea Smdalm 4.516
kMmig aapaare~betetemarii hmer

1-~~ -4-

[
IEG*&rm=iureserPa Eatifbuaad RL~t MMlIGlver RL~ MMS

Hmhsi:
Bm dkw

0.471
0941 3.061

'Readw eAdomn. wre Monoval NNWgO *#"pe or aWm dale conhimfi #Wi kr~ad~~on case lor kel.

*raw harm w alord f. odated wgm otwwakdet wmd be dvkdod by Sol- heav met mam io gol aecft bumw values (a8SVJ1.

DOEISNF/REP-M7
RevWsio 0
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I
Fuel Radionuclide Inventory Worksheet

Fuel Karms PEACH BOTTOM UNrr I CORE I
WSHMS 170

Fudl Unit. A Deson 814 -COI4CENTRIC 'UBES
Heavy MOW US=e BOL.17O7.368kr. EOI.-16800153kcg
ROD Storage She INEE1.

'FUel decaM SWl daW. 190
I"Inatss - of. 2030

Tunplaic FSV (Grhile, Grapt, eot 10D% Th * LI
T"emIIva BuWnp(MWd* 1270275

Template SCL Heavy Meal Mm (M): 0.012702752

Eskatned
Canister usa

WIXlV I
62.62

U. Eadanaimx - N,. . u ........... x. b ys yI Gamna Sources
Photon Totl

CU1Wd From Nominl. . Bounding Fud Initlel Acthvity Nominal Fuel Bounding Fud Enrgy PhotonsAiee
Radlonudids Tempbate Fud Bumup (UWd BuDnuup (UWdf (CI) Inventodes(C kventoues(CI) Group (bounding
Ac-227 4.2062E-0 44,649.60 62,578.31 O.OOE+00 1.88E-01 2.21E-01 Avg. SV
An-241 3.2229E-03 44,649.60 52,578.31 QX0OE+oO 1.44E+02 1.69E+02 0.0150 2.SSE+15
An-242mn 2.2381E4s 44,649.60 2,S731 0.00E+00 9.99E-02 1.18E-01 on.2so 5s23E+14
Am-243 4.600SE-05 44,649.60 62.578.31 O.0OE+OO 2.05E+00 2.42E+oo o 0375 4.586E+14
C-14 23082E-05 44,649.60 52,578.31 0O.OE+00 1.03E+00 121E+00 O 7M 4.954E+14
c138 1.0667E-06 44,649.60 52,578.31 O.OE+00 4.76E-02 5.61E2-2 0850 289NE214
Cm.243 1.7602E406 44,649.60 52,578.31 o.OoE+00 7.86E-1 9s26E4-1 0.ts0 1 A67E+14

I
I

Ii
ICs-135 1

CS-137I
Eu-154 j

Eu-155 I

L4711E-05
1.383SE-01

1.6887E-03
1.2793E-04

44.649.60 s257831 O.OOE+00 1.10E+00 1.30E+00 0.8600 2JOOE+13
44.649.60 52,578.31 0.OoE+o 4.19E+04 4.93E+04 12500 1.1102E13
44,649.60 278.31 0.00E+o 2.09E+02 2.47E+02 1.7500 7A60E211
44,649.60 52,578.31 O.OoE+00 5.71E+O 6.7312+00 22500 zo s74207

Fe-5s 8.1961E.10 44 0.00E+00 3.66E-05 4.31E-05 i 2.7500 9.512E+11
.137E506

UNp7-27 122556E2
Pa-231
Pb-210

; 44,640.60 52,578.31 0.00E+00 5.81E41 6.60-01 _
44,649.60 52,578.31 O.OOE+00 2.11E401 2.4"E0
44,649.60 52s78.31 .OOE+00 9.78E-05 1.15E-04
44,649.60 52,78.31 0O.OE+00 19E41 1sE-01E4
44,649.60 52,578.1 O.O0E+O0 8.44E+03 7.59E+03

Pr-147
Pu-238 1.443EO41

PU-241 ssssE-03 44,649.60 52,578.31 0.00E+o0 4210E+02 4.s4E+02
Pu-242 3se66E72-0 44,649.60 02578. 1 o.ooE+OD 1.74E01 Z.04E-t
Ra-22e 4.1243E04 44,649.80 52,578.31 0.0QE+OO 1.s4E404 2.17E104
Ra-228 9.1949E407 44,649.60 52578.31 Q.OOE+OOD 4.11E402 4.83E-02

Ru-10 1.1697E-1s 44,649.60 52578.31 0.0OE+O0 6.213E1 7.313E-11
S-279 2.1074E2.0 44,649.60 52,578.31 O.00E+O0 9.41E201 1.08E+02
U-126 22132E.04 44,649.60 Z5578.31 .002E+00 1.31E41 1.17E+01
sI-so e.s642E4t 44,649.60 5257&3 O.OOE+oo 3 s6E+04 4.66E+04

TU-3 U33323E44 44,649.60 02.07031 O.OE+OO 1041E+01 1.73E+81
Th-22s 1.3617E2- 44,649.60 2,578.31 0.00E+00 .854E41 7.11E4t1
Th-230 222E407 44,649.60 s2WsZaI QjOOE+00 1.02E402 12OE0E2

Th-232 -6.9673E-08 44.649n60 o.oo 1.6sE-t 1.66E-0t 1.6sE-0t

T-208 5.6624E-04 44,649.60 02.57031 Q.OE+OO 2311E+ 2.71E+0t
U-232 1-1s50E-W 44.6e4neo0 s2s57a.1 nooE+oo s.23Ei41 7-13E+0t

u-233 2.0602E-03 44,649.80 525678.31 Qao0E+oo Q.20E+Ot 1.08E+02

u-234 2ss5ME-04 44,649n60 s2s7a.31 O.OOE+OO 1.32E+01 1sssE+01

b735 -1.7343E406 44,64s.eo MoDo 3.3sE-t 2.60E-t 3.3eE401

UL236 S aM81 E-0S 44,649.80 52578.31 O.ooE+oo 3.85E41 4.s4E401

u238 k6065E-09 44,649680 - 0.00 3.36E403 3&1E45 3.36E415

Y-90 8.8642E41 44,649.60 52,578.31 0.00E+00 3.96E+04 4.66E+04
Oie PrRacdlocilde 4.03E+04 4.75E+04

Tenmlate Selection Swumar -
From SFD | Used Sasi for Parneter Difeirinces:

Reactor Modersalm-GRAR __________

Fud Ctadh9: GRArE GRAPHtrE
BBL H1 Constlt _ ThandU Th and U

CL Enrlchind %c 93.1525882 O1to100

Bunup Sunnary (MW Reals 10r bup used hi estirawt
F SFD Etd

Hoiki_ 44 64tlp C*M km bla mi masst denoysi
8cmndh9:| ~ WZ"7 Strm ta *s mSb fordd1 W

l~~~~~~hecks~~~~~~~~~~~~

1i

J
J

Thernia Power
NomndW Heod Bounding

Output Heat Oulpo
(Wfs") -. (Wa")a
7.13E*02 SAM#1

Total TOWa

J

U
U
J

I Esurn"B'Mo I
I%-- I&AWL- I C.&- ft-

NombwJ4
stairnatedi DCL HWjleui SOL HU

,_ u--w
.

. .

'A eaw ahwd5 ow t.cm remnoval, sorage **iplngor otherdeEcorf mblgll2*kmal m ceased ir fue.

a1. 1~ bu p ar at fu l sa dsl d ~ iti w ultw t a W b e dy dedby DO L h av m m a ne to g el s e i bu - 0 val -a O ft fd I" .

0OE/SNREIP-0711
Fev~sio 0
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Fuel Radionuclide Inventory Worksheet

_pm , nTa8tewp, for nntiaq ,n
Fuel Nanwr PEACH4 8017CM UNfT I CORE H

SFW I . 171
Fuel Urlts & Dow- 787 -CONCENTRIC TUBES
Heavy Meal Man: B0L.1389.068lc. EOL.128965"
R00 Storaew Slwim:IE

'Fu ael ut ld der 1973
Iatlmidaesa s oU 20300

Tonptawt FSV (Grap~ft, Grapfte. 0~ 100%. Th &U)

aro"Plat Swnun MWdl): 1270275
Tenplate SOL Heavy Mata Mass JUT): 0.0127027S2

TaMDhi. 13ca Tkee 50 ~w

Esfimated
CGnitter usage:

60.54

IL!Estihtes, ^ X. . n b Y. Yb Gamma Sources
Photon Total

-CWWd From Nominal Bounding Fuel Activity ominal Fuel Bounding Fuel Energy Phottnstsec

RWdionuclide Template Fuel Bumup (lIWd) Sumtup, (Wd) (Cl) Iventodesa(C) )wentorles(Cl) Group moundlng)

Ac-227 420S2EC6 94,003.34 101,007.91 0.ODE+00 3.95E-01 4.25E401 Avg. MeV

Am-241 32229E13 . 94,003.34 101,OD7.91 0.00E+00 3.03E+02 3.26E+02 0.0150 4972E+15

Am-242m 2.2381E46 04,003.34 101,007.91 .OOE+00 2.10E-01 2.2SE41 o0M 1.015E+15

Am-243 4.600655 94,003.34 101,007.91 O0OE+00 4.32E+0D 4.65E+00 0.0375 eJ11E+14

C-14 2.3082E-05 94,003.34 101,007.91 0.002+00 2.17E+00 2.33E+00 0.075 9.518E+14

C136 1.0667E-06 94,003.4 101, 7. 0.DE+00 1.00E.01 1.0BE4t1 O.Cso 5.743E+14

m-1243 t.76D2E405 94.003.34 101.0W.91 .O0OE+00 1.85E+04 t.78E+C0 1.t2E0 3.71SE+3 1

C-244 3.6307E-03 94,003.34 101.007.91 0.00E+00 3.41E+02 3.67E402 02250 42.73E+14

CO-85E s89 02 94,003.34 101,007.91 Q.OCE+00 1,B12+00 1.32E+03 0370 2154E+14

Cs-134 2.4585E07 94.003.34 101,007.91 O.ODE+00 2.31E402 27BE402 10000 .2353sE+t

Pa-23J 471E05 04,00.34 101,07.01 0.002+00 4.45541 4.5SE+1

Cs-137 93BE-041 940003.34 101,007.91 O.OE+00 2.82E+4 9.45E+C4 124 2.1S3E+13

Eu-1t4 4.6887E403 94.003.34 101,007.91 0.002+00 2.102 4.7412 1.7500 16E+12

Eu-155 t.793E04 94,003.34 O1,007.91 0.00E+0 12DE+01 129E+O 220O 1.12BE+08

FPu-2 S.1935E-t4 04,003.34 101.007.91 0.00E+00 7.70E45 S.28E405 75X 1J27E+12

Pu-20 21.6837E43 94,003.34 101,t07.91 0.ODE+D00 tSBE+02 2.7DE+02 &5100 GA27E+W

1-129 1.02929E46 94,03.34 101,007.91 O.OOE+OD 9.49E402 1.02E41 6A= 2-%6E+M

-845 1.481E842 94,003.34 101,007.91 0.00E+00 t.41E+03 1.51E+23 7Do 294S+0

Np437 12ES6E45 94,003.34 101,t07.91 0.005E+00 3.18E84 4.17E+OD 114 O372E+04

Pa-231 4.7361E454 94,003.34 101,007.1 0.05E+00 4.45E4t 4.78E1-0

PQ-10 1.1967-159 94,003.34 101,007.91 0.00E+00 2.0SE-04 Z21.tE4

PSe47 2.17BE-06 94.00334 101,007.91 0.00E+O 2.71E.01 2.91E3

Pu-23 .1925-0 04,003.34 101,t07.41 0.002+00 1.095+00 222E+.4

Pu-240 2.7s37E44 94,003.34 101,007.91 0.00o+00 231Ei+01 .37E+01

Pu-241 9s3sssE43 94.003334 101,O7.91 OOE+00 1.24E+02 1.47E+00

PT-230 32.82E46 94,003.34 101,007.s1 oooE+00 3.25Et-01 23E01

Pa-22s 4.1243E8s 94,003.34 10.0307.t 1.02E+10 31E44 4.17E244

1-208 .15249E547 94,003.34 101,007.9 0.002+00 e4.8402 921E-02

lu-12 t.1667E-03 94,003.34 10107.91 O.ODE0+0 1.31E-t0 A.1eE-o0

Se-79 201074E24 04,00334 101,007.91 0.00O+ 1.0+ E+2. Z 13Ee o i

Sn-t26 2.2192E4 94,003.34 101.007,91 0.002+00 2.07E+0O 224E+01

Sr4-0 8.8642E.06 04,003.34 10.00 7.91 O.OOEoo4 .33E+1 4 82.9E74t

Tc-9 23E 3-6 046 94,003.34 101,007.91 0.00E+00 3.13E41 I.72+01

Th-22 t.s17E064 94.003.34 10.02.57031 oE4O 212+4203 1.37E+1O

Tb-40 2822E407 94,003.34 101,007.91 0.00E+00 8.15+E4 £931E5 2

Othr 5.1524E4 u4oe334 101.a79 ODE+OO 4384E+01 5.2012+01

U9232 t395cE43 S4.00334 B 1asor 1 0.0PE+Omee t31E+02 t41AE+en eermal Power

s233 Z06212E43 94,02334 101.0291 n.O2Eet t.94E+02 Zo8E+02 Noma ,1 0Sunding

U-234 Z.9513E404 94.02334 10t,007.s1 0.02E+03 Z.77Es41 2.9BE4.1 Ckitpxt -t eat Ou~W

U-235 ,1J343E456 94.003S34 .Oo 2.75E-1 1.t2E4-1 .75E-1 (waft (waft)

U23S 8,281E-06 * u,00334 101,c7Mt O QOOE+00 e.11E-01 872E-01 IAOE+SM IIE*413

U-23s -5.6D6SE-0 94,00334 0.03 Z.73E403 221E403 Z.73E403 Tolal Totlg

Y-So e8642E-01 st,003a34 . 01,007,W QO.OE+Wo a3E+04 BgsE+C4

aaher P s -. 4sE+c4 913E+04 I

m.~ XSd &io~mmr.BU np-su ,u d «edmtw 9 3

1 Selection SummaryT

Fmnl SFID Used Basis for Parameter Diffe ences:

Reactodr GRAPwllE GRAPHrTE
7w =a GRAPFNtE GRAPHITE

30 NM C anstLuen:a Th_ _U Thand_ U

*OL Enrichment %.I 9315000286 60e 100

uumup Summary IUWCW - 1Basis br burnup used In estImate:

-rom SFD Eat

Nombow 94E303. hbailabled klm Ike heavy SUM N O de

Soundig t 1 00791 188.0060 BancI b e = d*y9 SF2 Isd b kW ).

Cbecks , _

admunap a
d umu lltkaf CAMeuan n" Ese*e d by 8. haLvM

pot-AnT 0.73 1J

'Recr *a om mmmm .Sae. sld~t ofWr& rit9irrlh rdeat ow W f~or W.

*ftU blP for all bJ umdW .,,fe Ns wo*&d mat be &de by SOL heavy mda n D get " bapt ;L v*_n OM*"1
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Fuel Radionuclt Inventory Worksheet

Fuel Nuns PEA8CH BOTTOM UNIT I CORE11 (INTACT)
SNW U 8 206

Fuel Units Descr. 9- CONCENTRICTUBES
~Mm"MO Mensa SOW- 1.9g EOL.II.97Tkg
ROC Storage SIMs INOEEL

'Fuel ftMa sturtdalr. 1974
Estrianlge - ofi 2030

Ternplats. FSV (Gupli. Gmaptd 6010 1001%. Th* & U)
"remplale Ownuwp(UW*. 1270275

Ternplee 304 Heav MOWe~tal M P 1T 0.012702752
Tenmolat Deezy Thorm 50 ware

Esimated
Canister usao:

1 0.69

Ii
GL F~~~~maW - - . Z n x. x, b y. yb ~~~~~~~~~~~~~~Photon Total

CilNWd f rornm Nomina BoutndbVqFud InrkwaActivity NominFuel Boun~dbigfunl Enew Pho ttnfa
Rladloiucldd TYm nt Fuad B-up (1Wdf'Burnup (UWdf (Ci) bnveor4CII) In~tDnw eCI) Croup (bunirg

A227 4206ZE406 674.97 867.0 o.E+00 2.864E-043 3.6E-043 AV0 2*V
Am-2411 3.2Z9E403 674.97 _ 867.05 O.ODE+00 2 18E+00 2.79E+00 0o0ts0 42is8E+13
A-2421n 22381E-06 674.97 867.06 O.OOE+DO 1.S1E403 1.94E.03 00125.0 St2E*t2
AnF243 4.6006E465 674.97 867.06 O.DDE400 3.tE42 3.99E-02 11.00 700 &+12
C-14 2-3082E46 674.97 867.05 0.0E+00 156E402 ZODE402 0o0 558.17EE-2
Cl;S6 -t.D667E46 674.97 867.05 0.00E+00 7-2E-0E4 9.25E404 c085m 4a2lPaw
CU-243 2.7602E46 674.97 867.06 O.OE600 1t.39E42 1.73E402 0tr25D S243u+d 2
Cm-244 3.6307E4Gt 674.97 867.05 O.OOE+00 2.4sE+00 &IlSE+OD 0225 4269E+li

C-134 2.4ssE-047 674.07 867.05 o.ooE+00 1.66E41 2.13E-04 0.5um H- O34E+l
Cs-35 2.4741E405 674.97 87.00 O.OOEO 1.67E-02 2.14E8-02 O.SWSC a73+tt
Cs,137 s.383SE-0 674.97 ss7.as QOOE+00 S.33E C2 S.14E+02 174CO 1.83t01

Eu-164 4.887E-03 674.97 867.06 0.OE+00 5.16E+00 4.4E880 1.705o00 1.1e401
Eu-1S t6.27s3E-04 674.97 867.00 O.OOE+3 s.63E402 1.9t6E-0 2250o T.6sE4os
Fe-s6 tS.191E-10 974.97 86r.06 QODOE+0a0 5ss3E4.1E7 7>tr 27500 i.58sE+1o

H4 0.6834EW4 674.97 867.05 O.OE+00 1.14E980 1.46E+0 2 s0o s,174EC4
1-129 1 .oos2E406 674.97 867.05 O OOE+CO 0.81E-04 a.7sE44 s.0000 220215041

K0rs6 .6.S10E60 674.97 86705 OOOE20 1.o1E+ 1.30E+02 7>000 Z527E4W
ND 237 12556E465 674.n7 867.05 O.OOE+OO 8.4sE43 t.0sE-0e 1ttvX 2ss4E+D2

Pa-23t 4.736CE-s ff74.97 s67.06 O.OaE+Wo 3.20E403 4.11E403

Pb-210 2.1so1E-0 674n9 W67.05 Q.OOE+OO 1As8E-e 1.s0E-0

Pm-147 2.s7etE&e 6749 7 U87.05 tCOE+, Pamt4E Di zseE4n3
Pu-238 1.4430E-(1 074.n 867.05 OOEW 97EC 2E0

Pu- 23s t.3s72E404 674.97 387.05 O.CaE+00 st16E-0e 1.18E.

=u24 _ .5 - 674. _ 867.05 O.CaE+O O t .s6E-O t 2.3sE41

Plh24t 9-3sssE403 974.97 8e7.05 O.OOE+OO 634E+CO &15E+00

Pu-242 3 ss66E-s 674.97 867.05 Q.OOE+CO 2.62E403 3.37E43

Rta-220 4.1243E-M 674.97 8e7.05 O.OOE+OO 2.7sE48 3.ssE-06

Pa-22s s.ts4sE407 674.n7 67.05 O.OOE+OD a21E-04 7.s7E044

RUw1O8 1.1667E-15 674.sr 867.05 O.OOE+CO 7.87E-13 t.Ol E-12

S5-79 2.1Q74E465 674.9n 867.05 QtCOOE 1.42E402 fs83E-e

Sn 126 221s2E-05 674.sr s67.as O.OOE+OO I-SOE-02 1.92E.09

Sr40o 8 864E41 674.sr 86e7.05 Q.OOE+CO s.ssE+Ce 7.6sE+ce
Tc-90 3.3323E404 674.9r 867.05 QOOE+OO 2.2sE-t 2 ssE-0t

Th-F229 t.3st7E4605 674.n 977 8ser.05 QaOE+0O 9.12E-03 tt7E42

nF-23tt 2.2s2E47 974.97 wsec QCOE+CO ts4E404 tqSE044

ToIs s ts24E404 674.97 867.05 QO.OE+CO &4SsE-1 4.47E-t

U-3 1_s5E03 s 7r? 9.05 Q .OOE+OO 9.42E-01 t 2tE+CO Them Powr

U-233 2.0602E43 674sr s6r.06 O.OOE+CO 139E+al t.7sE+oO Nrnia Hon Boun9-i

U-234 2.95s13E404 674.97s67.as O.OOE+OO t.ssOE-t 2-56E-t0 . Outpuit "O Ihloutg

U-235 -1.7343E-06 674.97 QOO0 236E403 1.1sE-3 2.64M~) -natel

U-236 8.s2etE486 674.9.7 867.05 Q.OOE+CO ss82E403 7.4sE43 .AW4011 13#+0t

LI238 -s506sE-a 674.97 O!DO 2.35E-06 1s7ZE-s 2-3sE05 TOWa Total
Y-90 s&8F42E-M s74.n7 ssr.0s O.OOE+OO s ssE+02 7.6sE+02

lLTenplate SelctioSn S ' , unp Su .w~an >$,e"b S.cks] ,

Teilrte Secto Sumn:y

From SFD Uld fabor Parmtr Ddltnce

Resl r GRAH9 GAPHITE

FPd Cb o GRAPHITE GRAPHITE
Om Hu Co" Th tandU Th aU

BSm6nvWIMMI 93152 600100

Burnup Summary (UWd :fasi br bumup used In estimate:
RF SFD EsMab..

Nombai* 674.97 4 b1e S tSD

is e u ~ st knape87 473 by tam d h SFD (wwwdit MW

UtImated Burnupf
snup Multipler Given Buu EsId aOL HVJiVOR L No

Sounching-1 o70.0.573
[OIattdh:~nvi 0.73 - iwqavlus(StdM)

'~~~~d~ r ow8a cbu l hard tide h~rbi
FbotW hxm* SW al kWanot -Oh V* wmuS i be dviMd by SIX heavy n* mn Is go4 Weat bam vaim (mWdUT

UI

J

I

I]

J
I
J
J

Ii
-4li

J

i
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Fuel Radionuclide Inventory Worksheet
I. Fii sadTemp~t~nfiimti u

F.el Kame FPN MIXED MA7RIAI.EXPDCOC-1
UNF ID S. 430

Fuel Units & Descr I1- EXPERIMENY' CAPSULE
Heavy Metal Mass: Se.. EOL0.623JkU
ROD Storage 1te. FE4l

'Fuel deca et date: 1963
Eslea a5 e: 2300

Templtse: Pathftndr (U"tt Water, SST, 6e OD100%. U)
aTemplate 3sn(UWd: 6.01

Template 3O0. Hvy Metal Mass (tMT): 0.00016282
Templa Deay The 35 yas

Eslknated
Canister usage:

1 0.07 1

*.;, t ,siniat-m X. b Y r Yb Gamma Sources

Photon Total
CIIMWd From Nominal Bounting Fuel NUal Activity Nominal Fuel Bounding Fuel Energy P lotonsie

Radionuclide Template Fjel Bunup (UWd omupoUWd)' (CO) . ventories(CO) kventodsCi) Group O~ounding)
Ac-427 2.3344E-08 22,320.13 22320.13 O.ODE+00 6.21E-04 5.21E-04 Avg. Mev
Am-241 1.1135E-04 22,320.13 22,320.13 0.00+00 2.49E+00 2.49E+00 00150 1.668.15
Am-242m 856075E-09 22,320.13 22320.13 O.OOE+00 1.90E-04 1.90E-04 0.0250 3462E+14
Am-243 9.8519E-10 22,320.13 22320.13 O.COE+00 2.20E-05 220E-05 o037s 2W48+14
C-14 2.3012E-04 22,3213 22320.13 0.00E+00 5.14E+00 5.14E+00 0.575 32286E14
CI36 12261E-06 22,320.13 22,320.13 O.OOE+00 2.74E42 2.74E-02 0.0850 1.160E+14
Crn-2U 2.4875E-0 22,320.13 22,320.13 O.OOE+00 5.653-06 6.55E406 61250 52.4E+14
Cm-244 2.3178E49 22=32.13 22320.13 QODOE+OO 5.17E405 5.17E OS Q225 IA7E+14
Co-6 7.0849E-02 22,320.13 22,320.13 OOE+00 1.58E+03 1.582+03 os7.50 7322E+13
Cs-134 3.02654506 22,320.13 22,320.13 O.OE+00 27.E842 6.76E-02 1.s50 120EE+15
C8-135 3.0316E45 22.320.13 22,320.13 O.OOE+CO 6.77E41i 677E-01 CAMo 1221E+1J
Cs-1137 1.4511E+00 22=32.13 22.32.13 QODE1+OO 3.24E+04 3.24E+04 12i500 1213E+14
Eu-154 6.e955E-04 22,32.13 2t5=113 O.OOE+OO 1.49E+01 1.49E+01 1.7500 3.149E+1l
Eii-155 6.9SOE-04 22,320.13 22,320.13 O.ODE+00 1;.0B+01 1.56E+01 22500 .538E+08
Fe-65 1231E 4 03 22,320.13 22,320.13 0.00D+00 2.M501 2.75E+0 2.754 l8tOE+07
H-3 2.6141E-Q3 22,320.13 22,320.13 _ OOED0 6.61E+01 5.61E+01 J5000 llJ3E+03

Kr-86 4.12B1E402 22,3213 2232.13 0.03E+OD 921E+02 9.21E+02 7A(Xo 60542E+o1
Up-237 1.14B9E406 22,32.13 22,320.13 QOD0E+OD 2.5BE402 2.56E42 ll.oooo 6.79E+50
Pa-231 4.5241E-08 22,320.13 2232.13 O.OOE+OO 1.01E-03 11.01E403
Pb 2110 6.4476E-13 22.320.13 22,320.13 Q03OE+00 1,4A4E-0 B 1.4E48 -

Pu-238 Z9617E:-04 22,320.13 2 0. OASJ1.OO+uO t5..+oU 5 6.59E+OO
Pu-239 .6772E44 22,32013 22,320.13 0.008E+0 1.49E+01 1.49E+01
Pu-240 8.6839E-05 22320.13 22320.13 O.OE+00 1.94E+00 1.94E+00
Pu-241 7.1514E44 22320.13 22,320.13 O.OOE+00 1.608+01 1.60E+01
Pu-242 1.97174-09 22,320.13 22,3213 03.E+00 4.40E-05 4.40E-05
Pa-226 1.7654E-12 22,320.13 22,320.13 0ODE+00 3.94-08 3.94E-08
Ra-228 8.2928E-12 22,320.13 22,320.13 .O0DE+00 1.85E-07 1.86E-07

Sr-90
TC499
Th-229

TIF23

6 1.1493E-2 22,320.13 - O.ODE+00 2.57E401 - 2.57E41
1.3649E+00 22,320.13 22, 13 O.OOE+O 3.05E+04 OSE+04
4.6656E04 22,320.13 22,320.13 O.OOE+00 1.04E+01 1.04E+01

9 _ 1.4547E-11 22,320.13 22,320.13 0.OOE+00 326E47 3.25E-07
0 1.6617E-10 22,320.13 22,320.13 0.00E+00 3.71E-06 3.71E06

E-t

t.13 22,320.13 0.00E+00 1.31E443 1.31E43 Thermal Power
0.13 22,320.13 O.OOE+O0 7.11E46 7.11E45 Nominalr Het Souncling
0.13 22,320.13 .OOE+00 8.65E-03 6.E-03 Oultiu NeatOutPut
Q.13 0.00 9.54E42 3.3542 9.54E42 Its) wts)
0.13 22,320.13 0.00E+00 3.61E841 3.1IE41 2,11O&W2 2.641.02
0.13 0.00 1.03E-03 9.68E44 1.03E43 ToWl Total
0.13 22,320.13 Q.OOE+00 3.06E+04 &O5E+04

3.68E+04 .68E+04OWr I

T wteSelecumo Summar
From SF0 used 6555r Parameter Diferences:

Reactor Modarato I UOHWATER UO~WAISR Teirio wass md ~itsaI Icoeirg asms:
Fue Osddkig NONE sSTbl Uf pdo s0e1ebmraladar4do4

SOL NU Canskuenta U U
301. !,ufrhmas IL 110 100

Burliup Sumurnry OAdl' -8 asis for burnp usd In esimt:

_Ihg~~~~~~~~~~~~~~mela by |af -( -av 2210.1 musbs was h1 i #wi EOL

Chadw _____

Estated m .,
8umup MulWir i Bunup Estknsted 20K HMlGiven 0OL NU

Nomindl: 10.12
e o iow, w 1e.1-2l

'Hectrdw~onore moal. stge, ahptft or bew da eonnrh t VWoddn csd blr bd.

DOEISNF/REP-07
AeVisto 0

Mach 2003
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Fuel Radionuclide Inventory Worksheet

44*10b ax 1 _SW ? .. SV
- Fwel Nn PNL MIXED MAlERIL EXPDCC-3

SNF D a. 432
Fue itS A Dowec: 1 -FUEL MELTED IN EXP
Heavy Metal Eats: SOL. : EOLQ20.3659
ROD S9mrge Ske: INEEL

'Fueldecay stardate: 19B5
Esinates as a 20N

Tmstate: PaFlinder 0.1 WaWer. SST. 60 b 10D%. U)
Srempeate DumUp(UWd): 6.01

Tenplate EOt. Heavy Uetal Mat T: 0.10012882
Temptate Decay Tnw 35 yeas

Estmated
Canister usage:

18'xdrS
1611

nI. Eatinutta - i X .2- b Y. Yc Gamma Sources
Photon Total

CaMWd From oinal ounding Fu nitial Actvty Nomha Fuel Bounding Fuel Energy Thoton
Radlonuclide Template Fuel surnup (MWdS) Srumup (MWd) -(C) Invemntoets(CI) hventostes(Ci) Group (bounding)

Ac-227 2.3344E-08 19,237.76 19,237.75 0O.OE+0 4.49E-04 4.49E-04 Avg. UeV
Amn-241 .113E-04 19,237.75 19237.75 0.00CE+00 2.14W+00 2.14E+0 0.0150 1A35Et16
Arn-242m 85075E-9 19,237.75 19237.75 .OODE+00 1.64E-04 1.64E-04 0.0 2.984E+14
An-243 9.8519E-10 19237.75 19,237.75 O.ooE0 1t90E-0s 1.90E-05 o0375 2h81E+14
C-14 2.3012E-04 19237.75 19,237.75 0. 003o0 4.43E4O 4.433+00 0o.075 2.782F.14
CI36 122etE406 19,237.75 19,237.75 .0DE3+0 2.36E42 2.36E-02 O.0SO 1.681E+14
Cam243 _24875E-10 19.237.75 19,237.75 O.OOE+CO 4.79E-06 4.79E406 0.1250 1913E+14
Car-244 2378E-09 19237.76 19,237.75 O.OOE+00 4A6-05 4A6E-05 0.2M 1A447E414

Co-00 7.0849Ea02 19,237.75 19,237.75 0.o0Eoo00 1.36E+03 1.36E403 037s0 6311E+13
Cs-134 026r66E-06 19237.75 19237.75 Q.OOE+00 s.82E4-2 .82E402 O070O 1.040,15
Cs-135 3.0316E305 19237.75 19,237.75 O.OE+O0 6.83E-01 S.3E-01 oso 1.052E+13
Cs-137 1.4511E+O0 19237.75 19,237.75 0.00+00 2.79E+04 2.79E+04 12500 1.046E.14
Eu-154 66SssE-04 19,237.75 19,237.75 O.OE+o0 1.293+01 1.29E+01 1.7500 2.714E+11
EL-155 69ssoE004 19237.75 19,237.75 O.OOE+00 1.343+01 1.34E+01 22500 SA35E+08
Fe-55 1.2318E-03 19,237.75 19237.75 O.oE+00 2.37E+01 2.37E01 2.7500 129M+07
Fi3 2.5141E-03 19,237.75 19237.75 0.0oo+00 4.84E3+1 4.843+01 35800o 1.149E+03
1-129 7.319SE-07 19,75 19237.75 O.OOE+00 1.41E-02 1.A1E-2 800W0 4.724E+02
Krss 4.1281E.02 19,237.75 19237.75 0.003+00 7.94E+02 7.94E+02 7.000 5216E101
Np-237 1.1489E-06 19237.75 19,237.75 0.00E+00 221E-02 2.21E-02 11.0O0 .W5 00
Pa-231 4.5241E08 19237.75 19237.75 o.oo0+0 s.70E-04 SJ7E-04

Pu-239 6772E404 19237.75 19,237.75 O.OOE+00 1282+01 1.28E+01

p240 a6s3sE-05 19237.75 19237.75 o.00E+00 1.67E+00 167E+00

PU.241 7.15143.04 19237.75 19,237.75 O.O0+OO 1.38+01 1.38E+01

Pu-242 1.S717E-09 19,237.75 19237.75 0.OOE+00 3.79E-0 3.79E3-O

Sn 126 1,1493E- _ 19237.75 19237.75 O.OOE+00D 2.21E41 221E41

sr-9O 1.360E9+00 19,237.75 19,27.75 0.003+00 2.8332+04 2.633+04
To-Qg 4.6656E-04 19,237.75 19=237.76 O.OE+00 .8E3+00 s98E+o0

Th5229 14A47E-11 19237.75 19237.75 0oOE+00 2.60347 2.80E-07

Th7230 1.0617E-10 19,237.75 19237.75 QO0E+O 3.203E- 3204-06

Th-232 S3361E-12 19237.75 19,237.75 Q.OOE+00 1.604-07 1.SE047

7-20 2.1664E-8 19.237.75 19,237.75 o.o0E+o0 4.17E-04 4.17E-04

U-232 5.669E408 19237.75 19237.75 0.00E+00 1.13E-03 1.13E-03

U-233 3.1647E-09 19237.75 19237.75 o.OOE+00 6.133-46 6.13Es-0

U.234 3.8769E-07 19237.75 19237.75 O.O0E+O 7.46E-3 746E4-3

-236 -2.771E-06 19237.75 0.00 823E-02 2.93-02 823E-02

U236 1.6190E-05 19,237.75 19237.75 .OOE+00 3.11-E01 3.11E41

.238 -2s847E-09 19237.75 O.OD e9E-04 8.35E-04 .8s-04

Y-so 1.3652E+00 19237.75 19237.75 0.003+00 2.63E3+4 2.63E+04

Other Radorudes 3.18E+o4 3.18E+04

IL'TeupaeSelectinSana ry.Uap Sunanary. east EI.ecb

Thermal Power

Nominal Iet Bounding
Output lat Output
(Weft) (Watts)
3SE+42 3SE*O2
Total Total

launtu Sununty (M(S)' _I'm__Used _ Basis fo arabmpetsed Difrnestme:

GOL HU Constituents. 4Bbmamaadt onG 3.Ueuu U itic 3.

s-mm&Y~~~~~u ~ EthntedSu W easfo uu se notVt.

1012 Estlmted ur1.0
summ Wallow Estimstatl EOL HU~N/GIven EOL H0U

Nofflinshr10.12 __ _ _ _ __ _ _ __ _0___ _ _ _ _ __ __2__ _ _ _ __ _ _ _ _

'ReS~aci5raaNdwII cmre moval. uswnge. olfting or oeu doe mnemifti #Wa kradallon ceased Sor hatl

'Tout Wum for &I hkl aftodatad awit lIe waikseet neat be dvkdad by SOL heavy metal mass ID got epeclf tnxnump vilue. (MWeMAT).

- DOE/SNF/REP-078
Revision 0
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I
Fuel Radionuclide Inventory Worksheet

L.Fn4 anITemplate Xdwnvafiocs ~
FuiI Hanas P~t tAOX FUEL

SNIF ID#. 414
Fuel Unit A Deser 5 -SCRAP
Mm Msal Masv OOL 6 OL.023kg
ROD Storage Ske: INEE

'Fud decayel udaft 198
Estimas"es Mot 2030

TemPlat (Word Casa)
'Tmplata Surnux(&0d* a".

Template SOL. keavy Metal Maen Clf: 0.0018686
Template Deeam TWWe. 38 veare

Esuflawle
CanIster usOag

lO1W I
Q0363

IIL Estiutea' i In N,. xb b Y. b Gamm Sources
Photon Toda

CUMWd Front Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photoralsec
Radlonuclde Tenplat - Fuel Bumup (UWdf Bumup (lEWd) (CI) bnventorlesC Inventories(CI) Group (boundhn
Ac-227 2.3072E.0_ 218.8 21858 O.00E400 5.04E-04 5.0_E-04 Avii MV
Am-241 S.444SE+00 218.58 218.58 O.OOE+00 1.85E+03 1.85E+03 0.0150 2.679E+14
Ant242m 1.6848E-02 218.58 21S,58 .0ooE+00 3.68E+00 3.68E+00 0.0250 5330E+13
Amn 243 1.6323E402 21858 218.58 O.ODE+00 3.57E+00 3.57E+00 0.0375 4.6568E+13
C-14 1209DE-01 218.58 218.58 Q.OOE+00 2.64E+01 2.£4E+01 0.0675 7.278E13
C1^8 2.2849E403 218.58 218.58 O.OOE+00 4.99E-01 4.99E41 o.oE50 2859E+13
Cm-243 _ .6624E-04 2188 21858 0.006+0 2.8_E-01 2.389-08 0.1250 2241E4013
Cm-244 1.6848E401 218.58 218.58 .OOEO0 3.68E+01 3168E+01 02250 2.477E813
CO^60 2.80B6E+01 21&58 218.58 0.OOE+0 3.14E20 3.14E+-0 0 1.00E0OGE+t3
C-134 3.4148E404 218,58 218.58 0.00E+00 7.46E-42 7.46E-02 05750 1.723E+14
CsB135 4.3976E404 21858 21&58 O.OOE+0 91E4-02 9.81E-02 oThem 05s4Ee 2
CU-137 2.1049E2 0 218.58 218.58 O.OOE+0 0 4.60E+03 4.60E-02 12NMn 4.H0eu +n 4
Eu-154 1.25 -0DE+ 218.58 218.8 O.OE+OO 2.73E0260 2.73E+02 1.75CO ZeA3+lt1
EU-155 .8986E-042 218.58 218.58 Q.ODE+O 1.1E+01 1.51E01 ZZSCO z4t4E+C3
Fe-55 2.9338E41 218.58 218.58 O.OOE+OO &41E+Oi 41 E+01 Z7500 5jC2E403

iS3 ~~~~~~2.43t1E-Mt 2158M 218.58 OOOE+OO 5.3E+01 5.31E+Oi 35coO0 5443E+05
P-129 1.C818E45O 21&58 2158M QOOE+LOO 2-32E403 2.32E43 5.0000 Z3t2E+05
Kr4-6 5.9882E041 218.58 21858 0.OOE+0 0 .13E02 .13E+02 70000 2147E+4O
Np237 11568E44 21858 21858 OD.EOO4 3.2E-02 3A2E4Z-02 To0a0 9EToa
Pa-231 2.8656E486 218.58 218.58 O.OOE+ODO 6.26E44 6-26E044
Pb-210 231 _-0 218 218 _.O40 S E-8 S2E
Frn-147 1.6930E4C2 21858 21858 QODE+OO 3.69E+00 169E+OO
Pu-238 4L6120E-M 218.58 QOO0 5.91E+011 O.OOE+OO0 5.91E+01
Pu-239 -4.8440E402 218.58 0.00 7.15E+OO O.OOE+OO 7.15E+OO_
Pu-240 ;&0095E-41 218.58 0.00 9.13E4oO OOOE+OO 9.13E+OO
Pu-241 -1.0411E+0 218.58 0.00 208E+0 4.OOE+40 235E+03
Pu-242 -1.1381E404 2158M QO 3.95E402 1.47E42 3.95E402
R -228 8.4400E48 2t858 2t.58 QOOGE+OO 1.41E45 1.41E405
ae228 5.9952E47 218-1 2t8.58 Q.OOE+1.31+E04 1.31E804

LTe108 &t526E407 2158a 218.58 wOidE+0 *1 4 1.87E044
SO-79 1.9181E404 21858 218.58 O.ODE+OO 4.19E402 4.19E-02_
Sn-126 1.6671E404 218.58 218.58 O.OOE+OO 3.64E402 3.64E402
Sr-90 1.9799E+01 218.58 218.5 O.ODE+OO 4.33E+03 4.33E+03
Tc-99 &7678E403 218.58 218.58 O.ODE+O4.4E00 1.48E+ OOAB+0
Th229 1.748E08 218.58 218.58 Q.OOE+OO 3.82E404 3.82E044
Th230 5.8704E-08 218.58 218.58 Q03E+00 1.28E43 1.28E403
Th-232 S.020BE407 218.58 218.58 Q.OOE+OO 1.32E404 1.32E-04
TI-208 S.7573E405 218.58 2t8.51 QOOE+OO 1.91E402 1.91E402
G232 2.370SE404 2158 218.58 Q.OOE+03 5.18E42 S1BE42 Thernal Poe
U-233 &612aE-04 2a5OOE4 7.90E402 7.90E42 oinal Boundin
U-34 1.278E402 21&58 214158 QODE+OO 230OE+00 23DOE+OO Opd : FidOuW
U-235 5,7486E44 218.58 218.58 1.98E4 1.641 12E41 (wand) (Waf)
UJX23 2.3485E 04 218.58 218.58 O.ODE+OO 5.13E402 5.13E402 Z15401t ZttlE4

U238 1.1581E404 218.58 218.58 Z.46E405 2.53E402 2-53E402 Total ToUIl
Y 90 1.9804E+Oi 218.58 218.58 QOOE+CO 43A3E+03 4.33E+03
Other iaknafs 135*E+04 135E+04

Trnplahs Selection Summar
From SFID Us a for Pmeter Diflerences:

Reactor UodersutJamWAER (Wore Ce)
Fuol claddhing SST1nconei le dlit et csk8g W n e e t lbcae, _ ia

BOL iM Co u U U.TK5Pu
BMt Enrichment %.1 O b1at

Bumup Sm ry (pWdf fsor burnup used in estimats
From SFD Estmt__ d

nMinaf| 21t8u58s litto kqx *bb-w1
Sduog:| 2t85s n 3;bdmaedba:Sn* eOL Iwatil mm _asf EmL

tsd8awgnupf
_ur__ ihtier Given Bumun, Esthnated tOL HU-hVee EOL MM

Bounwmjf4 ~ 1421
'Peetaor geavm. comre wMm .sloage. O oohwatwb*,okaamcmelr
'TPctoa 6bsw o" r a ud dMsedb9ot ed br 84, workspeet

ii
J
I

-1
J

U

-2

DOEISNFJMEP-078
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Fuel Radionuclide kwentory Worksheet
~~. Furl sat Taae~~n ~ ~ uulio .

- ~~~~Fuel knw. KLa MOX FUEL.
SNF D 8-415

Fuel Units & Desar. 7 -FUEL MELlED IN EXP
heavy Me1tal Mas: SOL. ;EOL.0.Olkg
ROD Storage SU: VIEEL

'Fue deAy start dafe: 1988
Estkiatses asi: 25030

Tenplate (WOM CM)
*Twnpmateumwp(UW(D: s625

Template SOIL Heavy M lass (): 0.0O86

T kMPat Deay Tlme: 35 years

Estknated
Canister usaoe.

18'x1S
0.51t

,LEidu-tes 7 7- as x. xb b Y. Yn Gamma sources
Photon Total

CllUWd Fromj Nominal ftnding Fuel il Activiy Nominijn Fuel Boemding Fuel Energy Photssec
Radlonuclide Template -Fuel Bumtp UWW Bumup (IWdf (Cl) bwentoresCi) hwentoies(Ci) Group (bounding)
Ac-227 2.3072E-06 9.31 931 O.ODE004 2.15E4-5 2.15E-4 Avg. MeV
AM-241 &4448E+00 9.31 9.31 O.OOE+ 7.87E+01 7.87E.01 0.010 1.141E.13
Am-242m 1.6848E402 9.31 9.31 0.0OOE00 1-57E-01 1.'57E01 0.0250 2271E+12
Am-243 1.6320E-02 9.31 9.31 O.OE+00 1.52E-01 1.52E-01 A=7_ 1B45+12
C-14 12090E41 9.31 9.31 o.ODE+OD 1.13E+00 1.13E+OD 0.0575 3.122E+12
C-36 2.249E-4 9. 9.31 .0ooE+OD 2.13E602 Z13E-02 00A0 121tE512
Crn243 8.6624E-04 9.31 9.31 .OODE+O 8.07E-03 .07E-3 0.1250 .54912+11
Cr-244 1.6tes4 01 9.31 9.31 o.ooE+00 1 57E 400 1.57E+0 02250 1.066E+12
Co60 2.6 E401 9.31 9.31 o.OOE+0 2.2+02 2.62502 0.3750 4515E+.1
Cs-134 34148E-04 9.31 9.31 o.OE40 3U1E4-03 3.18E403 0.5750 7.341E+12
Cs-135 43396E04 9.31 9.31 O.OOE00 4.10E-3 4.10E43 03500 2.5066.1
Cs-137 2.1049E+IM 9.31 9.31 o.OE+OD 1.96E+02 1866+2 15 130 1.61E.13
Eu-164 1.25000E+ 9.31 9.31 00ooE+o 1.16E+(0 1.162401 1.7500 8.7509
Eu-155 &898-02 9.31 931 O.tOE+W 6.42E-01 8.2E-01 22500 1B0
Fe-55 2.9308E01 9.31 9.31 .E+W 2.73Ei400 2.781400 17500 2.3BE507
-S3 Z4311Es01 9.31 9.31 *0.00E+00 2.26E+o0 2.26E+OO 3JSX 231BEi4

-- w
iWAR

I

U 1-129 1
Kr-85 8

9.31 9.31 O.ODE+OO 9sE-05 9.89645 I 5.0000 9S50oE4

9.31 9.31 O.OE+ 6OD5E+00 5.544DO0 741000 1.12E5403

s668E-04 9.31 9.31 O.OOE+0 0 1.6E-0 11.O00 12591E82

Pu 23a - ,81202-01 2.S2E+CO 000E+oo 2.52E+CO
Pu 23 -4.e_441-2 93_ _ 0O 3.05E41 O.oEOOE4 3.05E41

Pu 240 -oJIMEs01 S31 e oo 3 asE o01 O ooE+oo 3.as9120

Pu-241 -1.0411E+02 9.31 0.OD 1.00E+02 O.ODE+oO 1.0DE442

Pi>242 -1.13s1E04t 931 O.OD 1.esEs03 626E404 158E43

Ra-226 &.44OOE-08 931 9.31 Q.OOE+OO &OOE407 SooE407

Ra-228 S sss2E47 9.31 9.31 O.OOE+O SsaE406 Sse8E46

Ru-106 as626Es07 9.31 S.31 O ODE+Oo 7.97E-06 7.97E465

Se 79 1.s1s1E404 9.31 9131 o.OoE+Co_ 1.7sE420_ 1.7#43W

Sn-126 1.6671Es4 93091 oooE+oo 1ssE42 1ssWE43

sr-go 1.s7ssE*Ot 9.31 i31 oC0OEoo 15S4E+02 IA4E+0

Tc-9s 6.767eEs03 9.31 9.31 o.ooE+OD 6a30E2 6-3E0E2

748sE-06 9.31 9.31

Th200 &7573E-05 9.31 9.31 - -0OEoo 8.16E-04 a16E-04
2.21E403 al Power

U-234 1.27885-2 -9.31 9.31 O.OE+0 1.19E-01 1.19Es1t
u-23 5.7486E-04 931 931 43E-06 S36E-03 5.36E-03
U-236 2.3485E404 9.31 .1 O.OE064 219E-03 2.19E-03
u-23 1.1581E-04 9.31 9.3t 1.05E-06 1.A-03 tOEs-03
Y-90 1.804E5401 9.31 9.31 o.OE0+0 1.84E+02 1.4E402
Other Radlrwcldes 5.74E6+2 5.74E+02

ekln Sam" wu ulayltd Cbe . :.n,,!..a

Ten41Mte Selectlon Sumary

rnum SFD Used Bsotor Parameter ODiferences.

Ruj rWATER tW1 cam)
IFu uCd dMIIhI ssr sn d t41 ws

*Ot Lt er I' PWUUTh P
SOtL Ehribcment 00100 I_

B Smmup Smmary _ -as for bumup used I estimate:

Frem SFD T ti-ated

MuuW IMG O
Saundleg- 9.3! GFadq B p Edaled EOL rH ln S EOI in ma

*ioudiewg l 14.2 __ _ __ _ __ _ .

Jomineal Neat bounding
Ootpo HMatOutput
I Watsi I IWafts)
, ._ _ _, , .._ ._ .

iEE4O 629EoE400
a .

_._ .

Total Tclal

_'PeaaDr hukdwe. core remal. wnage, ahlptng oromer le ood g ime*r bradaln oaesecortuel.

arbtW bta for for ual wsodatadwlh 855 woksheel ms t be Avbded by BOL heavy metl bm o get spedfic buw value WdfT).

- OEfSNl'IREP-078
RevWsio 0
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Fuel Radionuclide Inventory Worksheet
Lod and ,,,Tanpi Jnlkgn * -l I

Fuel anem: P.L MOX FUEL7OU
SNF IDO: 410

Fuel Unft * Des:r. 12 -SCRAP
Newry Metal Mom 01o. E01.0058
ROD Storage Sit. NEEL

'Fuul decay start dam 1986
Estxates as ol: 2030

Tunplat (worst Cm)
'Template BumuP(W #: 82S

Templaft D0M Hoev etal Mane (T); 0.0186866
Temlnatd Deca Tbn. 35 yeas

Estimaed 1
Canister A: ]

0.8 I

IL F-stimiat- - X. N, ib Y. h Gamma Souce
Photon Total

CIJUWd From Noming Bounding Funl Initial Activity Nominal Fuel Bounding Fuel Energy Photonsfeeo
Radionucdide Templatw Fuel Buup (UWd' Bumup (UWd) (C) lnwentorles(Ci) vwentorles(CI) G (bounding)
Ac-227 2.3072E-06 54.74 54.74 0O.OE+00 1.26E-04 1.26E-04 Avg, MeV
An-241 8.4448E+00 54.74 54.74 O.OOE+D0 4.62E+02 4.62E+02 0.0150 &708E.13
An-242m 1.68484-02 54.74 54.74 0.00D*00 9.22E-01 9.22E-01 0.0250 1.335E+13
Am-243 1.6320E-02 54.74 6474 .DE+0D a.93E-1 8.93E41 0.0375 1.166E+13
C-14 1209DE-01 54.74 54.74 0.0DE+00 6.62E+00 6.62E+O0 0.0o75 1435E+13
C138 2.2849E-03 54.74 54.74 O.OE+00 1.25E4-1 1OSE-01 O.V85M 7.161E+12
Cl-243 .6624E-04 54.74 54.74 O.ODE+00 4.74E-042 4.14E-02 0.1250 5.13E+12
Cn-244 1.6848E41 54.74 54.74 0.5E+00 9.22E+8* 9.22E+5o 0000 65204E+2
Co 6.0 2.8D86E+01 54.74 54.74 0.0050 8 54E85-0038.55-0 000750 2.5653E+12
CP-134 324148E-04 54.74 54.74 0.00E+00 1.87E-02 1.87042 0.6750 43156+13
CB-135 74.3976E404 54.74 54.74 oODOE+OO 2A1E42 2.41E402 Mrs" 1J49,12
Cs-137 2.1049E+10 54.74 54.74 0.OOE+OO 1.15E+03 1.15E+03 16250 1.153E+14
Eu-154 1.2500E+40 54.74 54.74 .OOE+O 6.84E241 6.54E+01 1.7500 509£+10
Eu-155 6.8986E402 54,74 S474 QODOE+DO 3.78E+ao 3.78E+ao 22 sco044EM
FP-5 2.9361E2041 54.74 0.00 1.48E+01 0.0050 1.COE+01 z7500 1.7CE0
H-3 4311E40-01 54.74 0.74 O.oOE+O* 1033E+01 1.33E+*0 3.0000 i3s*E0a
t429 1.001E95_1 54.74 2O.O2E+00 0.81E404 S2.2E54 S0 0.7aE4

-845 S.9882E041 54.74 0.074 O.oDE+ 3.28E401 3528E+01 7.000o 6.630E+0
Np-27 1.18E1-04 54.74 04.74 o.o0E+CO 3.68E5-3 8ssE 11.09X0 7.9043
Pa-231 28s656E-06 54.74 54.74 0.0OE+00 1.57E44 4.7E-04
P-210 2.3918E-04 4.74 54.74 O.OE+00 1.30E-02 1.31E0-

m2147 1.6O8E-042 S.74 s4.74 Q0OE+00 s2s-2 s.2sE-0o1
Pu-234 6127E841 54.74 4.74 10.8E+01 7O.1E+Oe 1.48E+Ot
Pu-239 -4.744E042 54.74 o.74 1.79E+50 O.o3E+50 15-70E+0s
PU 240 -&0095E-M 54.74 o.oo 229'E+ao o.oDE+ao 2.29E+00
Pu 24i -1.0411E+02 64.74 0.00 5.ssE+02 O.oDE+CO &89E+02
Pw242 -2.348E-04 54.74 0.00 9s00E*03 3.67E-03 9.9E-043
R-228 ,440DE-048 54.74 s4.74 O.o1E+O 35543E- 63 saE4B
RII-WI S9952E407 54.74 s474 Q.ODE+ao 328E-05 3.2sE-s
Ru-10B 8-5526E407 54.74 54.74 QO.DE+00 4.68E405 4.68E-M
S.79 1.9180E.04 54.74 s4.74 .ODE+000 1.05E*02 1.085E42

0n128 1.66 Ra4d5.7nu4c4 jeeE0 3.1385*03 3.385*03

sr-go 1"799E+01 s4,74 54.74 a ooE+ao 1.0BE+03 1.08E+02
Tc-99 a.767aE4 s4.74 5z74 o ooE+oo 3.7GE-01 3.70E-01
Th-Ms 17488E-0B 64.74 54.74 O oDE+CO 9.57E45 ss57E46
Th-M0 68704E-M 54.74 54.74 o.ooE+CO 3.21E404 3.21E044
Th-232 e&0208E407 54.74 s4.74 Q.OOE+oo 1.30E405 3.30E45f
TIaD8 a7573E-05 54.74 5s.74 QODOE+oO 4.79E403 4.79E403
i F232 237D6E44 54.74 54.74 Q.OOE+00 1 .30E 02 1 3E0E2 Themudi Poww
u-233 ae612sE404 54.74 s4.74 QODE+OO 19SE402 1s98E42 Homng Heat Bounding
U-234 1 2788E402 6 4.74 54.74 o.oDE+OO 7.00E-01 7.OOE-1 Output etotu
u -235 5.74S6E-4 54.74 54.74 4.96E-s 3.15E42 3.15E4-2 (Waftt (wan
U-23e 3485E404 54.74 54.74 O.aOE+DO 12s9E42 129E402 5-399401 &AGE*0
u-238 t.1sstE44 54.74 54.74 6.17E-06 "3E-3 6-15E-W Told ToWa
Y-90 Its8D4E401 54J74 54.74 o aOE+OO 1 .0BE+W 1 .08E~

0te Radlonueldes 3 .3sE+03 3.3Ea
iUL Tenmplte Sdecdol Sunal.s; B p Surnelald ' -.M. A
Temple% Selection Summary

Frm SFD Used al for Parametse D :Ifence,:
Reior Lar WAIOR (Wt Cae)

Fuh =Ch SST SSTr nil km dm doars e q v0 E 60au atwwdce iqs veural
8CL H Constituents PU U UTnP.u

301. bvlicyenl %.I O b100

Bumup SummSuy (UWdf Bab trumup used in es :

I ~~~~~~~~~~Estinated Burnupf
Nomrnall 1421 - 1 t916Beam lIltup Given Jursmp Esthased E0I. H-W OLv HU6 N

amasdkga 1421
'ReactorftAwo. coo removal srage, ehppi or We dab cwmt*e Dd Waudao ceased or ku.

Ttal em w t uall lasodald l fwtet mhd be ved by 01 heevy me- mnea o gel apedf bealu valjee (MW6dV).

J\

j

J1
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Fuel Radionuclide Inventory Worksheet
14* 3 jayIdate.W-arue , '-im

Fuel Nrw. PNL .MOX FUEL 7057
SNFW D 4 417

Fuel Units & Dec 4 -SCRAP
WHavy Meal Ms: BL- : EOL.2A4kg
ROO Storage 68e: WEEL

'Ful decay at date: 198

Esliastes as et: 2030
Template: (Wort Case)

rTenplate Swtwp(l~d): 62.5

Template SOL Heavy Metal Ma PM): 0.00186865

Estlmated
Canister usage:

18u15
1 0.29 1

Templase Dsomy The: 35X ys_

Cm-24 F.84tes01 2,318.86 2,318.86 0.008+00 3.9182 1 02 tl Y. Yb Gamma So2r5ce
Photon Total

CUMWd From :oda Bounding Fuel Intil Acivt Nomial Fu~el lounding Fuel Enegy Photoaftec

11atlionucdide, J nptae Frrel Burnwp (MWW Eumup (Wdp (Cl} hntCrWI) kventrls(Cl) Group (bounding)

Ac227 2 3072E406 2,38 M 2,318.86 O.ODE OO 5-35E403 535E403 Avg. U*V

A-241 .844486E+0 2,31886 2,318.86 O.OOE+D00 6.5E+04 1.96E+04 ao7so 2Z.2E415

Am-1242m 14E-042 2,318.86 2,31.86 0.002+00 37.92E-01 7.9E0201 0.0250 S188,E+14

Am-F243 t.6320E402 2,318.86 2,318.86 O.ODE+00 3.78E+0t 3.78E+01 0.0375 42M9+14

C-14 t2D90E4-01 2,318.86 2,318.86 0.00+00 1 2 8.002 2.O8+E02 0.50s7 7.772E+14

C-37 22849E-03 2,318.86 23.86 OOE+00 430E+0 S.0E+04 GAs 3W4.3+14

Cm-243 8.6624E404 2,311886 2.31a86 O.OOE+00 2.01E+00 2.OIEc00 0.1250 2378E+14

Cn-244 . 1.6848E-0t 2.3t&8 2St18.86 O.OOE+00 3.91E+02 S.9tE+D 02250 2428E+14

CO60 2.8086E+01 2.31&86 2,318.66 O.OEOD +0 .5tE+04 6.5IE+04 WV=5 1.124E*14

Cs-1S34 S.414E404 2,3&86 2,318.86 QODOE+00 7924 7902E41 0575 1J2E+15

Cs-135 4-3976E404 2,318.86 2,3t8.66 O.OO12+0O 1.02E+00_ 1.02E4 oeo = 6ssE+13

Cs-t37 2.104sE+01 2,S18.86 2,31a.86 O.OOE+00 4.88E2+C4 4.8812+04 150 443E+15

Was
Eu-I&4
Eu-1S5
Fe-55
FF3

6.80E.02 8.80+.02 A

_____ -- 2.4311E-01 - 2,318.86 2,318.86 .OOE4+00 5.64E+02 6.64E+02 35000

1-129 1.0618E-05 2,318.86 2,318.86 O.OOEO0 2.46E-02 2A4E-02 .&0000 2,4521.06

Kr-85 6.9882E-01 2,318.86 2,318.86 O.OEO0 1,39E+03 1,30E.03 7moo 2.O0E88s

Np-237 1.5668E-04 2,318.86 2,318.86 0.001+00 S.63E-0 3.63E01 11.0000 .214E804

Pa-231 2.8656E-06 2,318.86 2,318.86 O.ODE+O 6.64E8403 .64E-03

P0-210 2.3918E-08
Pn1-147

.ODE000 7590E+01

Pi-240 2_3318.86 E.01 - .OOE.00 9.69E+01

PU-241 -1.0411E+02 2,318.86 0.00 2,49E+04 OOE8+00 2,40E+04

Pu-242 -1.1381E404 2,318.86 0.00 4.194-01 6E4-01 4.19E-01

Ra-226 6.44008-0 2,318.86 2,318.88 O.ODE+00 1.49E-04 .49E-04

Fa-228 65952E4-7 2,318.86 2,318.86 0.008+00 .39E-03 1,39003

Ru-106 8.6526E47 2,318.86 2,31,86 .8 0.00+00 1.98E-03 1.98E-3

St-79 1.9181E-04 2,318.86 2,318.86 0.OOE+00 4.45E-01 4.45E401

Sn-126 1.6671E-04 2,318.86 2,31a86 0E.00+00 3.78-01 3.87E-01

Sr-90 1.9799E+01 2,318.86 2,318.86 O.ODE+00 4.590+04 491+.04

Tc-99 6.7678E243 2z318.86 2,318.86 0O.E0+00 1.57E+01 1.67E+01

Th430 I

TI-20 I

16 2,318.86 2;31886 O.OE+00 4.06E-3 4.06E-03

16 2,318.86 2,318.86 0.000+00 1360E02 1.364-02

7 2,318.86 2,318.86 0.002+00 1A0E403 1.40E-03

B - 2,318.86 2,318.6 0.E0+00 2.03E-01 203E01L7573E-4
2.3706E-04 2,318.86 2,318.86 OODE+00 I1

L2O3

Thermnal Power
Nominal H"OM ounding

Output " aout
I(Wane) (Watts)
2.2UE+3 231E*.

TOaW TOal

at86 2,318.86 2.10E-43 1.348E00 - -1.34000

a86 2,318.86 O.00+00 S.45E-01 S.45E-01

8.86 2,318.86 281E-04 2,69E-01 2.69E-01

856 2318.86 O.OOE+00 41090+04 4.69E+04

Omer I A43E+05 1.43E+05

If..mlat. I

Flog_____use____ s_ sfor Parameter Differences:I Reactor (word_______ I
Fuel P MEKdlngSS LJ nconel Ue OM damly ww eal.r wiwq "omm Nae*" ft wostew rat mitla Wu eNo

SOL HU c C e . 1 Ptu s n de .1...i 7& L ...
I M OL t W , , , l r h . , , a nt-1l 2k . 1 0 0lP

, _

L....[B urnn PSunsnawy (m an %d? F Bedsl for burup Ueed In stlimate:

N lomial: lI ZZ2.318 M N*W mngusme alkto m~gftk-
~~ Soundlng-.j I ~~~~2.318.868 rEm*x" I nw m td I vm ark9 IB E. teaymebl Omu eas hb e £CL

Cbed w _ _ _ _ _ _ _ _ __Es im ted bu rm

Bumvpmultr-or Given Burnup Eafintated COL NIAGhven EOL HUl

brato W fera e an k ewodaed wllth "wk* o edvldb ( da elfO SI 0SOM bfWVle fdM

D OEISWFREP-078
Revision 0
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Fuel Radlonucilde Inventory Worksheet
1L End mTauvpi nnfpio Audi,,

Fual Know Pt MMOX PELLETS 7057
SW UD ft 418

Fud Unts A Don -SCRAP
Heas Uutal M11M OL. ; EOL-O.647kg
ROD Storage Sit. INEEL

'FUNdeM Sarst ddi 1998
Estknatf em - ct 2030

Tamptaft (W~oadCmea)

banplate SOL Hemey Deed Mfas (UT): 0.001868
Tunnist.DecaThaw 35 worm

*Esti.ated
Canister usa

1 0.07

. Eatimste m Ni. Nb b y. y. Gamma Sources
Photon Total

CUWd Frog Nomtil Bounding Fud I hitial Activiy Nominal Fud Bounding Fud Energy Photonstsec
Radlonucllde Templatt Fuel Burnup (UWdf Bunup (UWdf (C) - ventodreCi) IRVm es(CZ) Group (bounding)
Ac-227 2.3072E-00 614.88 614.88 0.00E+00 1.42E-03 1.42E4-3 Avg. _ _
Am241 8.4448E+00 614.88 814.88 0.00E+.00 &19E+03 5.gE+03 0.0150 735sE+14
Am.242mn 1.684SE6-2 614.88 614.88 0.0OE+00 1.04E+01 1.C4E+01 o00250 1.4996+14
Am-243 1.6320E4-2 614.88 614.88 0.00E+00 1.00E+01 1.00E+01 0037 13tOE0+14
C-14 121s090E-1 614.88 814.8 O.oOE+00 7.43E+01 7.43E+01 0o0s75 2C51E+14
C836 22849E-03 614.88 614.88 0.0+ao 1.40E+00 1.40E+00 00850 8.04E+13

r-243 1.6624E-04 614.88 614.88 O.0CE+00 6s33E4- 6.33E-01 0.1250 6,305E+13
Cm-28 1.6848E-01 614.88 614.88 O.0E+00 1.04E+02 3.84E+02 02000 7.969E013
Co-40 2.8086E+01 614.88 614.88 0.00E+00 1.63E+04 1.63E+04 0.3750 8.52E*13
C-134 286148E-40 614.88 614.88 .00E+00 Z1CE1- Z10E4- 0.5750 40347E+
Cs-13 4.3976E44 614.88 614.88 0OOE+00 21.471-0 2.70E41 0750 5s26+13
CP-137 2 1649E+01 614.88 614.88 0.0E+0 12.4E+04 12sE+04 12500 t2ssE+ts
Eu-1S4 1.250E+00 614.88 614.08 OW.E+O 7.60E+02 7.69E+02 1.7500 5.727E+II
Eu-215 e.8s6s8E42 614.88 614.8 O.OOE+0 424E+01 424E+01 22500 e.7soE
Fes-s 2-s30SE66 614.88 0.0 2.O7E+01 10.0E+02 2.56+02 2.7500 1t3E+09
H-4 Z43.11E401 614.88 0.00 *.160E+00 0.00E+02 1A.6E+02 US= 1353E405
P-129 11.018E104 614.88 014.00 QOOE+OO 6s42-3 6s1E1 3 5.0000 16-01os
Kr-ss 6.402E00 614.88 614.88 O.ooE+00 3.68E+02 668E+02 7.0000 73447E.46
Np-237 1668E04 614.88 614.88 o.ooE+00 1.63E-0 9.63E4- therma o ow.5E03P-231 23.626E40 614.88 64.8 0.00E+00 1.6E-03 1.76E-03
U-210 23s188E-08 614.88 614.88 Q.0oE+00 1A7E00 1. 47E-S6
P-147 1.69748-02 614.88 614.88 O.OE6O- 1.04E+01 3..4E+01
Pu-238 4LS120E-M 614.8s QOO 1.65E+02 QCCE+oo 1.66E02
Pu-239 24.448E42 614.88 6.88 2.00E+01 1.60E+1O 2.01E+Ot
Pu-240 -&00ssE-1 614.88 Qoo 257E+01 O ooE+Oo 2.57E+01
PU-241 -1.04t1E+02 614.8 o.eo 8eIE+03 O.OCE+O 6A61E+03
Pu-242 -1.13S1E-04 e14.88 o.eo 1.11E401 4.t2E402 1.11E41
Ra-226 6.44OOE-M eu4.88 er4.88 QoaE+00 &9eE-05 as6E-0s
R-2z8 1.1162E-047 614.88 614.88 6.3-E+0 3.6-E714 360E-04 T
Ru-106 8-ss26E407 614.es eu4.88 QOOE+oo 5-26E44 s26E044
So-79 1.sr1IE-04 614.88 814.88 o.ooE+OO dIsE-01 IISE-01
Sn-126 _ .61E0 61.9648 .0+0 10E0 .3
S-90 1.9799E+01 614.88 614.88 0.OOE0+ 122E+04 1.22E+04
Tc-99 & 67678E43 614.88 6i4 8 O.OOE+00 4.16E+C0 4.16E+OO
Th-229 1.7488E46 614.88 614.88 O.OOE+OO 1C8sE43 im&W-0
Th-230 5.8704Ea4u 614U 614. O.OOE+OO 3.61E-04 3.61E4f
ThF73 6.020SE47 _ 61438 614M8 _ QOOE+00 170E404 3.70E44
TS28 8.7573E405 614.U8 6i43J QOOE+OO 5.38E402 5.38E402
U-=3 2-3706E-04 614 U 614.88 QOOE+OO t.46E401 1.46E-t The;mu Pmuer
W3 .12E4m1. 614.U8 QODE+OO 2.22E41 2.22E401 NorninHod. Bounxding

UW34 *.2788E402 614.a8 614.88 QOOE+OO 7.U6E+00 7.86E+00 Output a Otu
U235 5J7486E44 614J88 614.88 5.57E404 3.54E401 3.54E401 (WM (Wafts)
UJ23S 2.3485E404 614.88 614.88 Q.OOE+CO 1.44E41 1A44E41" L402 0.3E+01
U-238 1.1581E404 814.8 814.88 6S3E45 _7.13E-02 7.13E402 Total Total
Y490 1.9804E+Ot 614 E 614.88 O.OOE+OO 1.22E+04 1 .22E+04
Other Raclntickle 3.79E+04 3 79E+04
W.Tcanplaw*dSelctio Sufnitwyr. Burmo snuvmlwsn WdC s.
T Selection S

Frm SFD Used Bas r Paraeter Differences:
RPactrodr LTWAl11 (W al

Fudl Claddig UNNOM SSThlc bim d e 1 W 8lt Cl 1_ mi
0LH HU PUNadU U.TK5& PU
BOLEndkhvalL 01100

Burmup Sumnory (MWlW Bai for bumup used to estfft .
FRa SFD E3tIasted

No=nbqt 6148N - tbw gt

[EsBomaned D 8ed bya OLh"un n uuqdEOL

Checks|

B Inp Mu 1wb | GMve 81Estbated 0ECL HIMGW MMOL HE
tnl~m*iS 14211 _ 591.

e r d . ncyj r 421.
'RTor boa ore rrinoval or ote dab W I bn td tet fl

'btlv _wi hW a9 ki amodald with Oft workd" rniud be ddded by 9CI_ he metd mas lo v9t spllt hm1 vakim (MY&bl

A
I

I
I.
J

DOOISNFIREP-M7
Ravisto 0
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Fuel Radionuclide Inventory Worksheet . I

Wt, -.,1, B y -e ~~~, .. S
FaNuiW. P_ MOX PINS 75t7
SF ID#. 419

Fuel tkas A Desor: 1 -SCRAP
He Meyt N sas: SOL. EO
KOD Storage UMe: PEEL

'F|elzbdecay rdatea W 8
E"kates m Go: 2030

TFmplate: (Wont Cae)
*rampat Bmnu( ): 625

Teropmte l04 Ha"V Met mans (M): 0.00186865
T7npiate Deoa Ths: 35 ytas

Esimated
Canister usage:

10.07 1

- 5i Eatid:mm . ' =: ̂x b y. Yb Gamma Sources

Photon TOt
CiWWd Foen Nominal B oundidng Fuel AnOiaAcvItY NomInal Fel Soundtng Fuel Energy Photonaftec

Radiowdcide Template Fuel turnup (MWdW BurnuI (IW4' - C hwentoiesd(CI bvnWue(CI) Group (bowdlg)

Ac-227 2.3072E-06 4.75 4.75 O.OOE+00 1.10E-5 1.10E-05 A MaY

Am-241 84448E+00 4.75 4.75 O.OOE+00 4.O1Ee01 4.01E+01 0150 5eA2E+12

Amn242m 1.684BE-02 4.75 4.75 O.O0E+00 8O1E-02 .O12E-02 0.0250 t.159E+12

Am-243 1.6320E2- 4.76 4.75 O.OE+OD 7.75E-2_ 7.75E-02 0.0375 1.012E+12

C-14 12090E401 4.75 4.75 O.OOEO 5.74E-01 5.74E-01 0.0575 1.96s3E12

Ci-4 22849E403 4.75 4.75 O.OOE+00 1.09E2- 1.09E402 O.8 6.216GE11

-1243 e.fi624E044 4.75 4.75 O.0E+00 4.t4603 4.12E403 0.1250 4472E+80

Cm-244 21ME6-01 4.75 4.75 OOOE+00 &1E601 1O.Et00 0225000 .32+

Co-61 2.082E.05 4.75 4.75 0.00E+00 6.052-05 133E+02 os.s0 2JC 03E+1

Cs-t34 .4148E904 4.75 4.75 0.002+00 I.62E03 2.2E+03 o7.50 746E+12

Cs-135 4.36E404 4.75 4.75 O.OOE+00 .09E4-03 2.0943 oS16 16431E+t1

Cs-137 2.1049E58 1 4.75 4.75 0OOE+00 1.0+02 t.OOE+02 1.25003o0 E+13

Pb-215 t2.39182OS 4.75 4.75 O.OOE+00 5.94E+00 5.94E-00 1.750 4726E+09

Eu-155 68986E02 4.75 4.75 0.002+00 328E-01 32E-01 2252 5247E+07

F1-F5 2-S3081E01 4.75 0.75 1.2E+00 09E+ 2.756 17E+07

Pu-239 42.431414-. 4.75 0.00 O.OOE+0 1.06E+00 156E+Oo 3.5.0 1.11SX404

lt129 1.0618E46 4.75 4.75 O.ODE+O-1 0.0025 +005E5 S.o 19.-20E+03

Ir-45 5.9802E44.0. 4.75 0.00 OD.E+OO 205E+000 Z85E+.1 71 +05E

Np-237 -116E81-04s .75 4.75 O.ODE+00 7.E1-04 78sE-04 11c SSE+01

Pa-231 2.S656E40 6 4.75 4.75 0.00+00 13.082475 136E5-

-Ra-228 5.9912E-07 4.75 4.75 O.OOE+00 2.8E-07 2.145-07

Pnm147 1.69WE1042 4.75 4.75 0.002+00 73E-042 8.03E42-0

Pu-238 56120E-01 4.75 n.75 129E+00 Q.OOE+-0 1.29E+2

Pu--239 1.482-.02 4.75 4.76 1.0E.0s 1 O.ODE+00 18.5E-0t

71-208 8.75732.05 4.75 ~~~~4.75 0. 0200 4.9.0 .162-04 IE6-04

P12412 -.0411E+02 4.75 4OD 0.0+01 1.OOE+03 .110lE+O

Pu-242 -1.13812E-04 4.75 4.75 8.B0E404 31.9E-04 1.E72-04
1-226 6744W802 4.75 4.75 O.OE+00 .086E-07 3.06E-07

Ra-225 5.9952E.07 4.75 4.75 O.W2E+o0 2.8574 2 E746-

F-106 8.58527-04 4.75 4.75 Q.002+00 _.022-06 1.16E .

So-79 1.91B1EC4 4.7s 4.75 QO.OE¢40 9.ttE404 9.1 1E044

Sn-23 1.15816-04 4.75 4.75 5.352-07 7.512-04 7.516-04 ToaTtl

Sr-9 1.9799E4+1 4.75 4.75 O.OOE+00 9 E4+01 9.412E+01
Tc499 6.767BE3 4.75 4.75_ O.WOE+OO 3.22E402 &22E402

Th-229 1.7488E406 4.75 4.75 O.OOE2+CO B31E406 a31E46

The230 5.n704Eu06 4.75 4.75 cO1+0 2.79E202 2.79E305

Th-232 6.0208E407 4.75 4.75 Q.OOE+oo 2BE4S Z86E46
8 ~~~~~~~&7573E405 4.5 .7 OOE+OO 4.16E-C4 4.16E44

U-=3 2-3706E404 4.75 4.75 O.OOE+CO 1.t3E403 t.t3E43 Thernal Power

U-233 a6128E404 4.75 4.75 O.OOE+CO 1.72E403 t.72E403 Noda NMt Bounding

U-234 1.2768BE42 4.75 4.5 QO+O&84 OSE402 - u;f ties eaoutput,

U-235 5.7488E C4 4.75 4.75 4.SDE46 2J74E403 Z74E-03- - warts) (Wens)

U-236 2.3485E404 4.75 4.75 O.WOE40 t.12E403 1.112E4-3 40BE*O 4.74E+O

U-238 1.1581E404 4.75 4.75 *5-IE-07 6.s1E404 5.51E044 TO

V-90 1.9804Esoi 4.75 4.75 O.WDE+OO 9.41E+01 9.41E+01
Other Radlonuiclkes 2.93E¢42 2.93E+02

SLL electin 8nv7SulS.usp 5|unv ;y d - aeb ed'13h

Tornplae Seteton Summar
Frorm SFD USKI Basts for Parameter Diffesences:

Reactor Moderat ULIGHTWATER -Wa IC
~~~~~~~~~~~WrfidCgne 7lbiJKNO~mhWWNsth I 10 Sht*lwardee~b m ta

BOIL H KMu= UTK&Pu |
d*o L~mtc~imen% 0lo100 I _________________________________

jitum Surninry (UWcd) R1omSis tor b up ased In estimate:

Nominkal. ZZZZ ________ pdsalsbtwdegbwag.
- I Nem _ _ _ _I SourldsgF J :!!7yua~ga e mtl- e .7 2

Estloated Surnuet
IN irnep Gil eumrp Estimated 0OL HMWov EOL NM

: ~Nomtobt U2 1 1 591.64
Motnl 1:21

'Ralor n, cre urnovi, e.orage or eier date csmft N raal cased forfuel.

'Iclal ftW lorI hue swodte aM t workheet ammit be hvited by 0M My mel ss ba get wpednfcbuW values tWdMT).

D OEISNF.'REP-07
RevIsion 0
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J
Fuel Radionuclide Inventory Worksheet

Fuel Non PtN MOX STAR 3
SIV 1D. 433

Fusl Unla & Dscr: 1 -SCRAP
Hey Metal Man, SOL.. EOL.0.055kg
RoD Staraw S6: . 5

'Fuel decay star d_:w 196
stinstee af. 2030

Tmniptet (WaradtCa,
'T remptateaitup(u4: 62

Templte BOL Heavy M.tl Man ("i7p 0.001166m6
Temple Decay The 35 Yom

Estinated
Canister usagE

8ASx I

0 .07,

JILFsZnAtmtz . m X. Nb b Y. Gamm Sources

Photon Total
ChUWd Frau Nominal Bouding Fue bnW ACt Nomind Fuel BoUnding Fiuel Enrgy Photonsl

Radionucld Tenplate FudeBlunup (UWd) Burup (UWd - Cl) nventorieeC-) -bentowes(Cl) Group (bounng)
Ac-227 2.3072E-06 6227 5227 0.OOE+0C 121E-04 121E-04 Avg. U*V
Am-241 84448E+00 52.27 52.27 0.OOE+00 4.41E+02 4.41E502 0.0150 6.405E+13
Am-242m 1.6848E402 52.27 5227 OO5E+00 8.81E-01 8.81E-01 0.0250 1275E+13
Am-243 1.6320E-02 52.27 5227 O.OOE+00 8.53E-41 8534-01 0.0375 1.113E+13
C-14 12095E-C1 5227 52.27 O.OOE+00 6.32E+00 6.325+00 .0o5T 1.752E+13
C1-4 22849E-03 5227 52.27 O.OOE+00 1.19E40 1.1E4-01 O.8O 638E,+12
Cm-24 8.6624E4-0 5227 5227 O.OOE+00 4.53E-02 45-3E-02 0.1250 53s5s+t2
Cnv-244 1.6848E-1 5227 52.27 O.OOE+00 8.81E+C0 3.81E+01 702250 5323+12
CO60 2.8086E+01 52.27 52.27 O.OOE+000 .47E+03 *.47E+03 oa1s0 2S34E+12
C-134 2.4148E-04 5227 52.27 O.ODE+00 1.78E2-0 1.78E502 05- 4.120E+13
Cs-135 4.39176E- 52.27 52.27 O.OOE+00 2.30E02 23E-0E2 O.8C 1 55E12
CP-137 Z.1049E+01 5227 52.27 O.ODE+00 1.10E+03 1.10E+03 I-20O 1.101E-14
Eu-154 12800E+00 52.27 02.27 O.OOE+0O 803E+01 6.53E+01 t 750 4S6E10
Eu-B55 -8986E44-25 52.27 0.0 O.OOE+00 0.0E+050 3.61E+00 22SC 577aE40
Fe-55 -930E4-01 5227 52.27 O.OOE+C8 10.3E+01 1.53E+01 z750 1Iez7E0c
H-3 Z-.0411E4E15 5227 0Q2 5.OOE+0D 000+00 5 .+01 35000 14
1-129 1.0618E104 52.27 0.00 O.ODE+C0 5.55E-04 5.4554-04 53 55Z8E4
Ki485 5.9282E41 52.7 5227 O.OOE+CO 3.13E+01 3.13E+01 7j=0 &M3E403
Np-2 1-5668E4-0 52.27 52.27 O.OOE+00 &5003 8.19E4 1 3.3oD- 7244E3-
Pa-231 238656E-0 52.27 52.27 O.OE+00 145D-04 1.50Em4e
Fb-210 2.91E4-08 5227 52.27 .OODE+00 1.25E-04 1.25E-06
Fi147 1.697E4-02 5227 52.27 O.OOE+0D 683E-01 8.83EH1

u-2358 4.6120E-01 52.27 5.OD 4.73E-01 O.OE+D0 1.01E+01 t
Pu-23 24.8440E2-0 5227 52OD 1.00E+00 O1O3E+0 1.71E+50
1u-243 1.009581-0 52.27 5.OD 5.85E+D O.ODE+00 Z.18E+00
Pu-241 -1.041 1E+02 52.27 O.OD 5.62E+02 O.OOE+OD 5.62E+02
Pu-242 -1.1381E-04 5227 QOD0 9.45E403 3.51E403 9.45E43
R-226 6.44COE-0 5227 SZ27 O.OOE+OD 3-7E-08 337E-06
Ba-228 s gg52E4U7 52.27 SZ27 QDOOE+OD 3.13E405 3.13E405
Ru-108 6.5526E4.7 5227 5227 QOCE1+OD 4.47E-05 4.47E405
So-79 1.9161E404 5227 5227 O.OOE+OD 1.00E402 1.00E402
Sn-128 1.6671E404 5227 52.27 Q.OOE+CO 8.71E43 W1E403
Sr-go 1.9799E+01 5227 5227 O.OE+00 1.03E+03 1.04E+03
Tcer &767REou3 5227 5227 O.OOE+ 3.54E41 3W54E01
Th-Z29 1.7488E48 5227 52Z27 QO.OE+00 9.14E405 I14E05
Th- 230 5.8704Ee08 5227 52.27 QODE+CO 30E4 3.07El44
Th-232 6.0208E407 52.27 5227 O.OOE+CO 3.15E45 115E405
TI-20 8.7573E405 5227 52.2 O.OOE+OO 4.58E403 4-58E43
U-232 23T70SE404 52.27 6227 QODOE+OO 1.24E402 124E402 Th;l Pow "_:
b233 3.6128E404 5227 52.27 O.OOE+OO 1.89E402 1.89E402 mominba Heat Bounding
t-24 12788E42 52.27 52.27 O.ODE+OO 6.68E41 a68E401 Outin -He Ouw
UF23 S7486E404 52Z27 52.27 4.73E405 3.01E42 3.01E42 (We" (Wah)
LO23 2-3485E404 5227 52.27 QO.OE+CO 123JE42 1.23E402 LISE+01 ME+Ot1
U-2 3 1.1581E404 5227 52.27 5.89E486 6.08E403 6.08E43 Total Total

Y-90 ~~~~~1.98C4E+01 5Z27 52.27 QODOE+OO 1.04E+03 1.04E+03

Other Radlnuckl 3.22E+03 322E+03 I

lL Tenosts, Selection i4 mr Bur"" S>' >
Teplt Selection S-wassw"

Frn SFD Use Bashi for Prantr Difeecs
RswdX Uodwdxtw af TGr rAER 4 CAM

Fucl Cadh g S S SSThW R&l km 1" clael mow an =M '* twlmtww cm *nl* usd
amt HU Consturz Pumad U U. h,& Pu

SOL E rdwm %. O 10D

B Suninay UWdf BBsb for burnup used In eeitmat:
jrro SFDDEs nstbn&

INo m airLi i 1 Wm52.21fto f f "tIbdletbtm*

Boudinlmaidrg | 5Z27 8 by mWrirg 8O. htm mai f ut EOL

Checks
Estrasted Bwupuf

Bump multiplier -___ G Estd EM HUtlve EOL Hll

Bouding1 1421 sl
'Reactor dlidwn, con removaL stotage. thkpg oroter0 dab cmfemg VW irradatiaki ceased for RwL

erobem WnW for all associaedilt wOft wouMeet movi be davied by rOlL heay rnWl mam to get spedlic bmlp vakes (MWUT.

J
J

Jl

I
j
i

J
J
AI
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Fuel Radlonuclide Inventory Worksheet -.
X *We10ndTeptew Inorwl

Fuel NOW.e PtL MOX STAR 4
SNFID .434

Fuel Units & DaeontI 1-SCRAP
Mm U IllalMss: 80L- ; OL.O 6&g
ROD Staraer 81e. Mm

'Fue dcay ealt date: 1984
Eatmte a e.a 2030

Toplalte, fV0oa1 Caen)
TaFnpbte V dnu;*llWd: e2.5

Template SOL Havy Na Uea OMl: 0.0018658

Estinated
Canister usaae

1 Sx1S
r 0.07

Tamplat Deay T1Re 35 ws
UI.Eatinuete a X. xb b Y. yb Garma Sources

Photon Total
CsUWd Fpn- Nominal Bounding Fuel lahtial Activity Nominal Fuel Bounding FueI Energy Photons/_ec

Radlonuclide - Tamptat- fuetBurnup(MWd urup(SWdf - (Cl) bv-etIsCI) l dtodes(CI) Group bornding)
Ac-227 2.3072E-06 57.02 57.02 O.OE+000 1.32E-04 1.32E-04 A. 1beV
Aii-241 3.4448E+OD 57.02 57.02 0.001+00 4.82E+02 4.82E+02 0.0150 7E+13
Arn-242m 1.8483E42 67.02 57.02 0.00E+00 9.61E-01 9.81E2-01 eO 1.3901313
Am-243 1.683203E2 57.02 57.02 O.OE+0O 9.31E-01 931E4-1 0.0375 1216E+13
C-14 112090W041 57.02 57.02 0.00+00 6.8E+00 6.892+00 0.0675 121IE13.1

k36 22s49sE43 67.02 57.02 0.OOE+00 t.34DE-t1 1.0E04 O.0 7,4603E12
Cm-243 SJ624E44 57.02 67.02 0.02+00 4.94E-02 4.4E-02 .1250 68M4+12
Cm-244 1.634E841 57.02 57.02 0.00E+00 9.s1E+00 9.61Ete00 0 O 6.462M+12
Co-GO 2.88+EO1 67.02 57.02 0O0E+00 *.SEt+03 1.60E+03 OA7S0 2.7U4E312
Cs-134 3.414BE404 57.02 67.02 0.002+00 1.95E-02 1.95E402 0-6760 4Asst13
C5-135 4.978344 57.02 57.02
CS-137 2.1049+01 67.02 57.02

2.51-E42 0o800 1.7183E12
1.20E+03 1_I00 1.2D1E314

+10

'+OI
I

L.
H-3 2.4311E41 57.02 57.02 0J00+00 1.392E+01 I E+01 I - W

1-129 1.0618E-06 67.02 57.02 0.1OE+00 6.0sE444 G.0oEE4 I .O0 6.031EV04
Kr-s 5.982E41 67.02 57.02 0.00E+00 3.41E+O1 3.41E+01 7.0000 6.90EtO03
NP-237 t1.56SE44 57.02 57.02 0.00E+00 6.93-03 A93E-03 1 1100 720E402
Pa-231 2.656sE-06 57.02 57.02
Pb-210 2318sE-06 57.02

1.A7M+00 Q OOE3+00
67.02 . 0.00 2.W38E+0 0.00E+00 2.3B3i00

Pu-241 .1.0411E+02 67.02 0O.O 8.13E02 0.00E+00 8.13E+02
Pu-242 -1.1381E44 67.02 0.00 M3E-02 3.62E43 1.03S42
Ra-238 6.4400E-08 67.02 57.02 _ A00E+O0 3.67E-06 iS746
Ra-228 5.9932E.07 57.02 57.02 .OOE+00 3 AME05 &42E4s
Ru-lOS A5s2eE-07 67.02 57.02 O.OOE+00 4J8En05 4.88E45
Se-79 S1.18E134 57.02 67.02 0.ODE+00 1.OE942 1.093E42
Sn-126 IS671E44 67.02 o7.02 O.00E+O0 951E-03 .513E43
s5-9O 19799E201 57.02 57.02 0.0+00 1.13E+03 1.13E+03
TC-99 s.778sE43 57.02 57.02 O.O0E+O 3.86E41 3.86E41
Th-229 1.748E46 67.02 7.02 0.00+O0 9.97E4s 9.97E4s
Th230 5.8704E46 587.02 7.02 OD.OE+00 s.35E-04 3.35E-44
Th-22 8.02084B 7 56.02
T7-20 -. 7573Es05 67.02
UA-32 2-3706E44 57.02
tP233 &6128E44 _ 57.02

57.02 0.003+00 1.35342 1 .35E.02 ul Power
Nomwnal NM Bounding

Output Heat Output
VIaltal -; fWiat a

_ : -
Z525.O1 ft55E.Ot

_ .!. _ . .

Total Total
_ 57.02 O.0OE+00 1.13E+03 1.13E+03

S.52E+03 3.62E+03

Prom SF Used l3asistor ParameteroDuerences
Reactor Moegn IJN 7ER IWO10eCaee) I

SOL HU Constflluents:1 Puand U U.Tha-., u
SOL 5.0m,.ni." 0,A 100io

foruup, Sunmarv pbw4l+ I_:_ass_ f for bunmup used In estimate:
--I a n~ I

I *=.FiZIZIZL Z

I
I 9sifnatedlaIIp I

:1 S 14UI2 1 "MS1&
W~tat faed La. ltrllve EXI HUl

VA -1L _ _ _ _ _ -~~. -.- .s _

esd rt ~ c o w n 06 e e mrv L 8 e ~ e e ~ pl gOr O# tr ate coed vein lIV W r aja n a eased IM r k m .
5Fc1al bur- fts ml MM assodete uta Mt w ogai est must be ivld Wdb M L1 heavymetetlnmastoge epedt c Wem p valuse (W VdL

-z DOEISNW/REP4078
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I
Fuel Radionuclide Inventory Worksheet

L Fut anMd Teapate Info-omf
Fuel N"a:f PNL MOX STAR 5

SNF D f: 435
Fueu unia _ Deem* -SCRAP
Heav U Mom BOLP; EOL.0.1394
RMO Stwalp Sft: INEEL

'Fuel dea t I 1585
Estkrdesu = of. 2030

Yeamplaft (Wort Caa4
3TOnplatD Bumup(UWdP 62.5

Template 0. Hewy mtel Maa (UT): 0.00166
Templae DOe Thn. 35 ya

Estirmatad
Caniste usage 1

0.07 1

IU. Ew ati:al m II I b y. Yb | Gamna Source

Pholton Totd
CLUMWd From Norlinal Bounding Fuel huitiel Acujyfty Nominal Fuel Bounding Fuel Enrg Photonssc

Radbonudclds Templat Fuel Burnup (UW&? Bumnup (UWdf (Cl bwnentorles(C ) InventodebICI)' Group (boundng)
Ac-227 2.3072E-96 132u10 13210 0.OOE+0O 3.0sE44 3QSE044 A LV
Arm-241 .44438E+O0 1 I0 132.10 1.OOE+00 1.12E+03 1.12E+03 0.0150 1.614EU14
An-242m 1.6848E-02 13z1o 132.10 0.OOE+00 2.23E+00 2.23E+00 0.0250 3221E+13
AnF243 1.6320E-02 132Z10 132.10 o.O0E+O0 2.16E+00 2.16E+800 075 2.814E+13
C-14 1.2090-E01 132.10 132.10 O.0OE+0O 1.60E+01 1.60E+01 o0.575 4.428E+13
C136 22849E03 13Z10 132.10 O.OE+00 &.02E-01 3.02E41 0850 1.728E+13

rn-243 1.6624E4 132.10 132.10 O.OE+00 1.14E0- 1.14E-0 0.00250 153oE413
c112- 15.648E241 132.10 132.10 0.00E+00 2.23E+t .23E+01 02200 1.460E+t3
Co60o 2.80c6E+t0 13Z10 132.10 O.OOE+O0 3.71E+03 3.71E+03 1030 1A.3E+12
C-2134 .4148E644 132.10 132.10 QO.OE+00 4.91E-42 4S.1E42 OhO I4E+14
cP-130 423971E044 132.10 132.10 0.0oE+00 5.18462 .81E-02 0.850D 3S6+12
CP-137 z1tO49E+0 132.10 132.10 0.008+00 2.73E+03 2.28E+03 2500 0782E+4
Eu-1s4 12I00E+o0 132.10 132.10 O.O5E+01 1.60E+02 1.57E+02 1.7500 t E+It
Eu-15s 6.SE40421 0 132.10 0.00 4.00E+00 0.01E+00 4.11E+800 2sco 1.4ME4M
FP- i5 2-300941 132.10 13010 .5OOE+00 0.7E+0 0 &87E+500 2750D 411E+03

1 12.U411E-01 132.10 132 0.00 14E+0 3.20E+0O 32tE+01 3oco 32.OE40
P-12s 1D61t81s-04 132.10 0.10 2.OOE+O IA.E8-03 1.40E43 s.oooo 1837E+05
r-285 s .4ss2E4t0 132.10 132.10 0.OOE+00 7sE+51 701E+. 1 7.0000 8.. a

ND-237 2.37088-04 132.10 132.10 0._0E00 2.13842 2.07E42 11.0DOO P .o31E+03
Pa-231 2.616E84s 132.10 1210 t.OOE+400 .7E424 4.77E4n
PIDO1 2.39stE-0s M13z 132Z10 o.ooE+ao, 3.1E-6ES 3BGE-s

P-2147 1.288DE42 132.10 132.10 Q.0OE+OO 22. +00 2.23E+00
Pu-= -os120E-1 132Z10 QOO1 3S7E^01 O.OOE+aO 3.57E+01

PF239 *4.440E.02 1310 QOO0 4.32E+OO QOOE+OO 4-12E+00
PU-240 -3.00SE-01 132Z10 o oo 5S52E+oo O.OOE+00 5s52E+O0

Pu-241 -1.0411E+02 132.10 1.10 1.42E+03 o.ooE+1O 1.42E+03
Pu242 -t.t381E-04 1310 QOO0 2.3sE402 s.s6E403 z.3sE42

RA- 6.440DE-08 132.10 13Z10O O.OOE+OO 3.s1E-Os &SIE-M
R22l 5.9352E-07 132.10 132.10 0.ODE+00 7.92E45 7.92E415

S279 1.91581E44 13Z10 132.10 O.OOE+OO 2-53E802 2.53E842
Sn-128 t.GSIE404 132.10 132.10 Q.OOE+OO 220E402 220E402
S-90 1.9799E+01 132.10 132O 0.OOE+00 2.62E+03 2.62E+03
Tc4e9 .767oEc3 t3ZtO 13215 O.OOE+OO3 94E- a94E401
Th-229 1.7488E468 132.tO 132Z10 O.OOE+OO 2.3E404 2.tE044
Th-230 5.8704E408 M1310 132Z10 O.0DE+OD 7.75E404 7.75E044
Th-232 6.0208E407 132ftO 13ZtO QoQ0E+00 7.95E405 7.95E405
T- 8.7573E456 132Z10 132.10 QLOOE+OO, t.t6E42 t.16E402
U-232 231706E404 132Z10 1310 QOOE+OO 3&13E402 3&13E402 T7emialPownr
U-233 3.6128E404 132ZtO 132.1 0O oaE+OO 4.77E402 4.77E402 Morinal NON Bounding
U234 t.2788E42t32.tO 132.10 MQ0 OODE+0OD 16 tGEO tGE+OO em tuOutiu
UD235 5.7486E404 132.10 132.10 t.20E404 7.6tE402 7.6tE42 (wWasi eatts)
U-236 23485E44 132.10 132.10 O.OOE+OO 3.101E4a2 3.10E42 d t heEe2 1 32E40

kJ4311 I.ISBIE-04 132.10 M10 t.49E-05 I-S3E4)2 1.53E-02 ~Total Total
Y-30 t.9804E+Ot 13ZtO 13ZtO O OOE5+OO Z62E+03 Z.62E+03
Other Radlonucides &ISE+03 &15E+03

SO* els~eton tlow, uSBp SdsitmareY. 7- -:^
Temltarts, Selection Summary0

dw= wn core removl. erFaic SFD Usw Basb to Paranere Dicngaencese
R LW h o a e WAlER (Woesp C_)

Fadl CSS 5T 56TnorIl 1*b l t *~ h " n a W a
Hl MM Conttents Pu ard U U. lh, & PU

6m~ Emhn % 0 ID tOo

BunpSummsy (IWdlr-Bs tor burnup used In estlmatb
Flm SFD | -Esfnl

flonkinal: I 3Z1 1 d l allp 6 Wwd" b 1 n*

-urup Uu4 Cive Bun Esated EOL HWIGh EO Hlt

'Rsadof *endow, core raova. storage d* 8 or other dalecwmn that IsdSon cese fhr kid.

sToull bWns jar a3 hd sandle wlh ff woWst nte be aMdbd by BOE hwry rn~al mmz b gtspecdk burnu v;le (UWtdUTK

J
J
J

j

J
I

I

J

J
A
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Fuel Radionuclide Inventory Worksheet -
j.:TupledaiXnie late Information ~

Fum Name: POM MOX STAR S
SJF V O 436

Fuel Unis & Dow: I -SCRAP
PeM Metal ass: SOL : EOL0.05ftg
R00 Store"e t1e. EEL

'Fuel deay start dae 1985
EIaknatas o f: ,230

Tunpite: Momst Case)
'rerrlate BSuRui(Ud), 62.5

Tenplate IOL Namvy ea Mass (): 0.0018666

Estifrated
Canister usage:

t0.xt0

JL Eatematra . X 2n b Y. Yb Gamna Sources
Photon Total

CUMWd Fon Nominal Fuel itial Activity Nominal Fuel Bounding Fuel Enewrgy Poumsfeec
Radionucide . inplate Fuel Buwnup (MWdf Burnup (UWd (Cl) M Itentores(CI) betks(Ci) Grow - ounding)
Ac-227 2-726-06 65.57 65.57 O.OOE+00 1s1E-04 1.51E64 Avg. UeV
An-241 84448E+00 65.57 65.57 O.OOE+00 5.54E+02 5.4E+02 0.01Qt s036E+13
AmF2,n 1684sE4-2 85.57 65.57 O.0DE+DD t.1OE+D00 .10+E0D ocso 1sssE+13
Amn243 1.6320E-02 85.57 65.57 O.OE+00 1.o7E+00 1.07E+00 .0375 1.76+13
C-14 1.2906E41 6557 6557 0.00E+00 7.93E+00 7.93E+00 0.0575 2.196E+13
CSO 2.2496E43 65.67 65.57 0Q00+00 1.s5041 .SOE41 C0AM50 C.5786+12
Cm-243 86624E604 6557 85.57 0.006+00 5.682E02 5.6E842 0.1250 6.724E+12

Cm-244 1.684SE41 65.57 65.67 O.OE+00 1.10E+01 1.10E+01 0.2 7A32E+12

Co-60 Z.6064+01 65.57 65.57 O.OOE+00 1.64E+03 1.64E+03 03750 3.17nE+12

Cs-134 3.414SE44 65.57 65.57 O.OOE+00 2.24E42 2.24E42 057s0 5 169E+13
Cs-135 4.3976E404 65.57 65.7 0.00+00 2.88E42 2.8es42 _A ssc 1.9sE+t12
Cs-137 2.1049E+01 65.57 65.57 aO0E+00 1.38E+03 1.386+03 12500 13M1E+14
Eu-154 125E+00 65.57 65.57 O.OOE+00 8,206E1 6206+01 1.7500 6.108E+10

Eu-155 68ss6E042 65.57 65.57 0.00E+00 4.s2E+00 4.52E+00 222500 7241E+08
F1FSS 2.9302E41 65.57 65.57 O.OOE+00 1.22E+01 192E+01 2.7500 2.041E+8

HW3 2.43ttE41 65.57 65.57 O.OE+00 1.59E+01 1.59E+01 3-.W 1.e33E+05
1-129 1.061sE45 65.57 65.57 0.OOE+00 6.96E44 &69E44 50000 6235E+04
Kr-ss 5.ss82E41 65.57 65.57 0O.DE+OD 3.93E+01 3&93E+01 7OCCQ 7.S42E03
ND237 1-56e8E44 65.57 65.57 O.OE+O 1.03E42 1.03E42 11ooc0 9.087E0.2
Pa-231 26566-0 65.57 6557 O.O0E+00 1.esE44 1.sE044
Pbf2lO 2.391eE-s 85.s7 65.57 O.OOE+00 1s.7E46 1.57E6-0
Pn-147 1.69OOE42 e5.57 85.57 OOOE+00 1.11E+00 t.I1E+OO
Pu-238 -.6120E41 85.57 0.00 1.77E+01 O.OOE+00 1.77E+01
Pu-23 4.8440E42 65.57 0.00 2.15E+00 O.E+00 2.1SE+00
Pu-240 -.0095641 65.57 0.00 2.74E+00 0.0OE+00 2.74E+00
Pu-241 -1.0411E+02 65.57 0.00 7.05E+02 0.0OE+00 7.0SE+02
PU-242 -1.1381E-04 65.57 655 119E.0+2 4.E945 31.962-05
Fa-226 8.47O7E45 65.57 65.57 O.OEi+00 4.22E746 4.22E46
Fa22s s.sss2E47 65.57 65.57 O.OE+OD 3.s3E4s 3.53E5-0
FU-2103 3626E447 65.57 65.57 0.006+00 ..61E4s 5.61E4_t
SJ-79 1.91S7E42 65.57 65.57 Q.OOE+00 1826E4182 128E024
s-12e 1.6671E484 65.57 65.57 O.OOE+OD 1.QsE42 1.7sE802
S-i40 2S794E+06 65.57 65.57 O.ODE+00 19.E+0 1.90E+03
T1s-2 a767sE143 65.57 65.57 .3ODE+9 0 4.4E301 4.E4-01
Th4!7S 1.748E-M ess7 6557 QOLOE+OO t1sE404 1.15E044
Th-) 290s 704E-6 65ss7 a5 57 Q.OOE+OO 3.85E404 39sE044

TIF232 60208E-07 65.57 Ws57 Q.OOE+OO &95E-0s 3&ssE-0

fs~o s^7573E-M ess57 ess57 QO.OE+OO 74E-a &74E-43

U232 Z3706E404 66557 65.57 O.ODE+O_ 1.56E402 1ss5E42_ Teia Power
s23- 7 3.612sE404 B557 ess57 QOOE+OD 2.37E402 297E402 lNornin Heat -Bounffing
U 234 1.27ssE42 BS557 BS5.7 QO.OE+00 s.asE41 ssE4 Outpu Heatouq

U23 6.74ssE44 ess57 es.57 6 s4E4_5 a7sE42 a7sE402 flatts) Maulls

U-236 2s4ssE44 es.57 6557 OOOE1+00g 1s54E42 1s54E402 SAUE+C1 6.5a*

b238 1.f1681E-04 65.57 65557 7ss9E46 TsE-03 7.6-0E3 Total Total
Y4-0 Im e5.s7 65.57 O.ODE+C0 1.301+03 130E+03

4.04E+03 4.04E403

T en41at Selection Summar =
Rem-W Mod From SFD UMed

_ RUactorod|O UT WTER r Caal
Fuel C |ldlg 657 SSTnoconel

SOL MM Conetituerdad Pu d U U.Th & Pu

Basts for Parameter Differences:

I OS. Emkthnum %t J Gto 100

Btu tzp Siininarr(8W O) for____ __r___ ___ used ____In____ ___ ___ ___

From SFD ___O

Bounding:1i~o bnspusdbu etmae

lEtbeaed Bunn#~

llau& .14.21]1
'Reactor duamn., mm rsdmv. slorage. 14*ft or olher date cordinnkig at bradallm eased for lurl.

-robl bwmui br ag fW aesodated wfth We5 Worued wus be dvktd by BOL hMvy mes maNs SD OeM qedkC bWarP Vae (WWKrMT .

DO6iSUFJREP478 
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I1
Fuel Radionuclide inventory Worksheet

Fuel Hnull PL &MOX STAR 7

Fuel UnIts A ODesr I -SCRAP
Heavy Metal Moems SOL. ;EOL.0-3448g
ROD Storage Sits HEEL

'Ful d& SWdadw 1985
Estimate as e* 2030

T-npa (WON can)

ITempwIe BUup(ItiWd 62.
Templhat SOL Heay Metal esJs (iU): O.01866S6

Templae Deem Th* 35 Yam

Estimated
Canister usIoe _

138115S
0.07

]ILsI Fsimtes In X. 4 b y. Y& GammaSources
Photon Tobl

CVMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Sounding Fuel Energy Photonstsee
Rtadk llde Template Fuel Burnup (MWdf Burnup (UWd) fm Imtentofles(CI) IeitodeviCI) Group (bounding)
Ac-227 2.3072E-06 330.72 330.72 O.OOE+00 7.63E-04 7.63E-04 Avg. 16eV
Am-241 .4448E+00 330L72 330.72 O.E0+00 2.79E+03 Z79E+03 0.01so 4.D03E.14
Am-242m 1.684SE-02 330.72 330.72 O.OOE+OO 6.57-+00 5.57E+00 0.50 .656sE+13
Am-243 1.6320E-02 330.72 330.72 O.ODE+CO 5.40E+00 5.40E+00 0.M0 7.04sE+13
C-14 1-209DOE01 330.72 330.72 Q.OOE+C 4.0DE+01 4.00E+01 0UPS75 1.1062.14
CI-36 22s849E-03 330.72 330.72 0.0E+O0 7.56E-01 7.5E-1 0D850 4.3276.13
C-1243 a624E4-0 330.72 330.72 0.00E+O0 2s.sE-0t 2s.sE-1 D.1250 45E013
CK,24 t.s84Et-01 330.72 330.72 .00E60 5.s8sE.01 S.67E+02 02050 4748E61.
Cr>60 2.sos6Et04 330.72 330.72 O.ODE+O0 .129E+03 9.8+D0 1.030 4s.36413
C-134 3.414E4-04 330.72 330.72 O.OE+00 1.1iE-06 1.13E-t 0575 Z007E014
C-213 4.3s7sE-04 330.72 330.72 0.00D+00 Q.4sE-4 7.4sE-0f r.80 9.9o2Ew12
C-137 2.1049E+01 330.72 330.72 O.ODE+00 11E+03 196E013 1o2500 N. 9o4En14

Eu-124 12s0oE+o0 330.72 330.72 O.0OE+00 4.t3E+02 4.13E+02 t.7500 OSutEput
Eu-155 B8s86E42 330.72 330.72 O.ODE+9 0 21.9E+t01 192E+061 2ats) 3ate
Fe-5 ss z308E-M 330Q72 33Q.72 O.ODE+OO 9.69E+0t 9.69E+01 Z7500 t.o2sE40
i-3 2.43t1E-01 330.72 330.72 O.0E+00 7 64E+70 &04E+.0 3.8020 23.30402

1-t29 1.061SE-M 33Q72 330.72 QOOE+OO0 3st1E43 3.stE43 5.0000 3.4seE40

io-ss s.sssE-0t 330Qn 33D.72 Q.OOE+OO t.s3E+02 1.fl8E+o2 7.0000 4.COSE+04
Np237 1.15sE4-04 330.72 330.72 Q.OOE+OO .8E4-02 5tE4-02 11.ToaT 4T o
Pa-231 2.ssssE406 330D72 330Q72 QCOOE+OO sw48E404 s.4aE044
Ft>2t0 2.3stsE46 330Q72 330.72 QCOOE+Do 7.9tE-0s 7.91E-0
PY-147 1.69O46.02 330.72 330.72 O.ODE+0C 5.56E+03 5.55E+0
Pu23ii a8t62cE-t 330.7 O OD a94E+01 O.ODE+00 8.94E+Mr
Pu-23s -4.B440E-02 330 72 0.00 1.08E+01 O.ODE+DO I.oBE+C"
Pu240 -&00s5E-0 33OL72 Q.00 1.38E+01 O.ODE+CO 1.38E+M

a241 n1.04t1nE+02 33.72 ODO 3s0sE+03 QODE+DO 3.s6E+03
Pu-242 -1,MIsE-4 330.72 oMo s.ssE42 Z.22E402 5.ss842
Ba-226 &44OOE-a 330.72 330.72 O.OCE+OO 2.t3Es 2__3E___
Ra-228 5.9ss2E-7 330.72 330Q72 O.OZE+OO t.ssE404 1.s8E044
flu-106 s-sssE47 330.72 330Q72 O.ODE+00 2.sE404 2.s3E044
SO-79 t.9stsE404 330.72 330.72 O.ODE+OO 8.34E42 634E402
Sn-126 1.6s71tE404 330Q72 330Q72 O.ODE+OO sst1E42 sst1E42
s,-so t.s7ssE+Ot 330D72 330Q72 O.ODE+CO ss5E+03 8ssE+03
TC-99 &.767SE403 330Qn 330.72 O.ODE+OO 2.24E+00 2.24E+CO
Tb 229 t.74sBE4B6 330Q72 330.72 O.DOE+OD s7sE-04 SIsE044
TO230 ss704E46 33OL72 331n QODE+OO t.s4E43 104E03
Th-232 6.20eoE47 330Q72 330.n2 QDOE+CO 1.9sE44 1.9E044
TI-208 &7s73E-0s 330Q72 330.72 QOOE+CO 2 SDE402 2 SOE402
U-232 2-370sE-04 330Q72 330.72 QODE+OO 7.84E402 7.s4E402 Themal Powr
U-233 &e612sE-04 330Q72 330.72 QOOE+OO t.1sE41 1.1sE.0t roh Heal Bounding
U-234 t27ssE4C2 33QL72 330.n2 QOOE+CO 423E+00 423E+CO ou"p Hes~tpuw
U-236 s74ssE404 330Q72 330.72 2 ssE404 1s90E-1 1.90E-0 (Waf) (waft
U-236 2-3445E-04 330.72 330.72 O.OOE+CO 7.77E-02 7.T7E-02 325E+=2 3 3M+M
U-S23 1.15SIE-04 330.72 330.72 3.73E-0s 3esE02 Ma&E4 Total Total
Y-90 1.fls04E+01 330D72 330.72 O.OOE+OO 6.ssE+43 6ss5E+03
Othr F _lnu e 2.04E+04 2.04E+04

Templa Smemdry_ Sunmmr
From SFD Uhd fob r Perametsr Diltavences:

Reador i r w WAIER (WntCM0

Fud i i SST S5Thl nohdontd $wm w~vk~w
BCL HMu CasIltunb i'u wdU U. Th. 8 Fu

O Enrkhn %: 0 W 100

____u____a___y ___Wdf fo_____r bumup used in estimate

O-W Fro SFD EsM& w*s qt wMhfI

S10 es7mad by aIbSg G0 haq IeW mrrm4t SD

auu itu ftbr Gies BuMUp Esnfd EOL H VGhvz EOL- HU

nHamkul 1421 stei
dhgfq 1 4.21

'Peao~r eodwmk con removIL toage, oer cn daf S VW Inaleb c o n tn i eet

TobW aead elh 84. WOMMM asnM be d 1t d by BOL N lmet mass to ge spout bumh* values (MWdt).

-j
I
J
JI

J
I
j

J
J
I

j

j
I
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Fuel Radionuclide kIventory Worksheet

Fuel Nams: PNL-3
SNF 10 # 420

Fuel Units & Down, 6 -ROD
lHsv Metal Mass: BOLe EOL.0.06kg
Roo slarage Sie:. INEEL

'Fuel decay staw dte: 1969
lauate as of: 2D30

Thmae: (Wort Cse)
%ropmesurnup(IWd: 62.5

Template OL Hevy Mea Mass (1M: e001U6865

Estimated
Canister usage:

0.n44 1

Teaplate Dea lme: so r_
JL^sti a ~.. i xs 4 b Y. Vb Gamma Sources

photon fTal
0 CUIIM~d Fern -Notill SBotunding Fuel initial Activity Nomiral Ftel. SoundingFuel Enery: Photonstsec

Radlionuclide Template Fuel Bumup (UWdf Bumup (41Wdp (Ci) hentoubs(CI) i )me eCI) Group (bounding)
Ac-227 2.S200E-06 61.01 61.01 O.OOE+00 1s4E404 1.54E-04 Avg. MaY
Am-241 a6432E+00 61.01 61.01 O.OOE+O 5-27E+02 6.27E+02 0o010 5.172E+13
An-242m 1.s72sE42 61.01 61.01 O.OOE+00 9.68-01 9.60E8-O Oo250 t21E813
Am-243 1.62sE4-2 61.01 61.01 O.OOE+00 9.941-01 9.94E.01 O.7m LM35E,12
C-14 1120K88.01 61.01 61.01 Q.OOE+00 7.36E+00 7.36E+00 0.0675 lJJ1E+l3
C9-36 2.249E.03 61.01 61.01 O.0+00 13E-01 3s9E-01 0.0650 5A7E+12
C.243 6.016:8.04 61.01 61.01 o.oE400 .8E-042 3.67E-02 0.125 3.M8.+12
Cm-244 2.48M-02 61.01 61.01 O.OOE+00 1.79E+00 1.79E+.0 70220 4.732E+12
Co260 &9052E100 61.01 61.01 0O.0E+00 2.002E4W 23SE+02 11-00 20046E+2
Cs-134 2.2139E806 61.01 61.01 OOE+00 1t.7E-04 1.3sE-04 os3 3Jes+t3
Cs-130 4-3sE04 61.01 61.01 O.OOE+00 2-sE-02 2.6E-02 OJSC 7A23E+
Cs-137 3.4887E+01 61.01 61.01 O.OOE+OO 196.E+02 9tOBE-02 t2503 I.W9E+13
Eu-154 3.7342E4-010 61.01 0.00 O.OOE+OO 2.2sE+o0 0 2sE+1 1.7500 ZS1OO
Eu-165 -4.83E6030E 61.01 0.00 O.OOE+00 0.08dE001 2sE01 Z25C0 .455E+07
Fe-20 53-750E-03 61.01 61.00 2O.OE+00 3.20E401 32sE.t 07500 II 08
H-.8 1.0472E41i 61.01 0.mi 6.6Ee00 0.0E+O0 6.6E+00 3S330 2AM.E04
1u129 1.618E.045 61.01 0.00 O.OOE+10 6.48E034 A8E-04 smo3 3.746E+4
Kr-85 P2717E60t 61.01 61.01 O.OOE+00 t.3sE+ot 1-6E+0 6.668 4265E+03

p-237 1.64010E04 61.01 61.01 O.OOE+00 t.OOE-02 3.60E402 tt3000 4AM+02
Pa-231 1.388E80 61.01 61.01 0.00E+00 1.7sE-14 t.7s1E44
Pb-210 47312E.04 61.01 61.01 O.OOE+00 .1EE.06 2sE-06
Prn-127 3.216E604 61.01 61.01 0.OOE+00 1.s6E4.02 .sE4-02
Pu&238 41924E+06 61.01 o.oo 1.65E+01 O.OOE+OO 16.4E01
PuT239 -4.ff600E42 61.01 0.00o0 2OOE+OO QOOE+OO Z.OE+O
Pu-240 -3.0t27E41 60 1 61.01 0. 0 0s8E+8 OOE+OD .3E.04
Pu-241 1.2917E+5 6 61.01 1.0o -00+02 Q.3OE+OO 4.63E+02
Pu-242 -1¢.MIE-04 f1.01 0.00 I.10EE2 4.09E-03 I.IOE-02
Ra-226 _.060E.07 61.01 61.01 0.OOE+00 6-5E-06 3.66E046
Ra-228 6.0160E47 61.01 61.01 0.OOE+00 8.67E24s 3J7E-0
RU-10S 1-33sE-13 eo.1e*o OOE+OO sd17E-12 8.17E-12=
Se279 1.0579E-04 61.01 61.01 0.OOE+OD 1.i7E-02 t17E402
SI-126 3669E-04 6101 61.01 0.OOE400 1.02E402 1.0242 o
Sr-90 13789E+01 61.01 61.01 O.ODE+00 8.46E+02 6.46Ec02
Tc-99 6.7678E043 61.01 61.01 6.OOEO45 4.13Et-0 4.t3E20s
T-229 2.2592E-046 61.01 61.01 O.OoE+00 1t38E44 138E-04
Th-73 7Xff5E-06 etD01 GIIAt QOOE1+OO 4.ff3E44 4.63E044
Th-23 6.0208E407 6t010 .OOE1+oO 3.67E405 3.6E45
T920e 7.6795E05 61.01 611.01 QOOE+OO 4.62E-03 4 e2E43

U-232 2.0521E404 61.01 61.01 Q.O7OE+OO 1.25E-02 1.251E242 Theo I Powea

e35 6.7486E44 61.01 6101 5.52E45 3.51E4802 3s1 ENow O+
tP236 23485E44 61Dt ~~~~~~~~~~~~-61.01 :ODOOE+OD 1.43E402 1.43E02 327Edt1 3.4E401

W238 1.t581E44 ~~~~ ~ ~ ~~~~61.0t 61Dt1 6.8ZE46 7.07E403 7.07E403 Tobal Total
Y-90 1381Ex40i1016D ODOOE+OO 6.46E+02 8.46E+02
Other Radincie 3.14E+03 3.14E+03

SILT tk~e&Slection S, u urn.and e ds - ____ ;.____r_.c;_____d
r neSelction Summary - _:

From VDi ed Ufais for Parameter Dterences:
estr FASTrf tW c)

Fast O sddktrL T SsT/Na i rTI& ea deidymini d eameste m eabmeim
*Ct. HC matls uea FIu I Uh.. & Pu

*OL Enric dt %. 0 _otODIumup Summary (UWdW -fo~sis or burnup used In estiumate:
Im e h a lf~ rm~ij ~ mnun 6FD U VATIOn

Bairn m g:F1] 611k0 nmW sitr by uvmft otL he" met mlms wtelc EOL

awoka~ ~ ~ ..... _ __ _

a Multiplier Given 8urnup Estimated EOL HWUwvn EO. MM

Morningt 1421

'Reador n n. core reov sog D or dher dgt Cnnki th r hon e br had

'rol buarrq lord hA assodated wit tis worksht mW be Ovided by BOM heay metal nmas ID gt SPec sMIP VAles (MWN6V).
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I
Fuel Radionuclide Inventory Worksheet

Fudl Harm PULSTAR -OffALO 46%ROOS)
SW ID R. 174

Fual Units & Deour 24 -CANWLrO OF RODS
HeovyllMell Mamn Da.=254V7kig EOL.252.202kg
Roe storage sew. 9EM

'FW decay sluldab 1973

Templeler PWR (U" Water. Zr. IM 5% to 13
'Tunplato awipu(UWO 61.92

Template DCO. Heay Metal Man OM.1) 03017691
Temnlte Oem Tbme- 50 vma

Estimated

1 2.00

Iii. Esduu56 an a. ; e b Y. Y' Gamma Sources

Photon Totl
CllYWd From Nominal B8aul9 gFuI btiId Actift Nominal Fud Bounding Fuel Energ Pbolonssc

Radlonucild Tewlate Fuel Bumup (UWdW Bumup (MWdf (CI) lnveniul I) vsntorle4Cl) - Group (bounding)
Ac-227 1.0733E-09 2,34.47 2,546.71 O.OE+00 2.52E-06 2.73E-06 AM MOV
Am-241 1.4751 E-t 2,34.47 2,548.71 O.ODE+00 3.46E+02 3.76E+02 0.0150 9.691E+13
Am-242m 2.6809E-04 2,348.47 2,548.71 0.00E+00 6-30E-01 6.83E-01 0.0250 1242E.13
Am-243 6.2484E-04 2,348.47 2,546.71 O.OOE+00 1.47E+00 1.59E+00 0.0375 1*30E.13
C-14 4.7820.DE5 2,348.47 2,548.71 O.E0+00 1.12E-01 1.22E41 00575 2.290E.13
C.36 a0297E-07 2,348.47 2,548.71 OO.E0+00 1.8903 2.04E403 o0e60 1.070E313
Cn-243 1.7426E44 2,34847 2,548.71 O.0E+00 4,091-E1 4.44E4t 0.1250 7.118E.12
Cm-244 2.7616E-02 2,348.47 2,5S4.71 0.00E+00 .49+01 7.00E+01 020 9.35E*12
Co008 3561DE-04 2,348.47 2,548.71 O.ODE+00 8a36E41 9.07EOt 0.3750 3.945E12
C0-134 2.626DE407 2,348.47 2548.71 0.00E+00 6.17E044 .69E044 0.5750 9290E313
C_136 1.4433E-05 2,348.47 2,54871 0.00E+00 3_393.02 3.80-02 0.8600 9.071E311
CS-137 9.887001 2,.47 2,54671 0.003+0 2._2E+03 2._2E+03 12500 5.772E+11
Eu-154 6.0320E3.0 2,348A7 2,S471 O.OOE+00 1.42E+01 1.54E+01 1.7500 2.53SE080

J

J
J

Eu-155 2.1770E004 2.348.47 2,546.71 0.0DE+00 I

re-OD i.bv=V Z,.N4r
WSa E9486-03
1-129 d lE+01 2.73E301 7.XOOD 0 16aE404

9 A.7 .7 ~)0.474 A4 MIVC-fM n V.0M 7 ftm-mY 1t0 -CX

2.348.47 2,548.71 O.E;+00 3.45E-06 3.74E-0
Pb-210 1.682#E-10 2,348.47 2S,4S.71 O.0E+00 3.95E47 4.29E47

------ -~ ~ ~ ~ ~ ~ ~ ~ 1 ~ AJ+,R
Pm-147 z,34&4f I I u. to V.jrU IiPw238 &6263E-02
PU-239

0.00+00 3.56E+01 3.86E+01
4.3766E-1 2,348.47 2,546.71 OD.OE+OO t3E+03 t.IE+03
6.4260E-05 2348.47 2546.71 O.DOE+00 1.51E341 1.64E-0
3.S501E-10 2348.47 2,546.71 0.0DE+O 9.04E-07 9.61E47R&-226 JRa229 5.29E55-12 254847 2.54671 O.ODE+00 I

Ru-10B
50-79 4-02 3.15E-02

E-02 6.42E0-2
2-348.47 2,646.71 QOOE+00 1.51E+03 1.633.03 ITc-99 3.9357E-04 2.348.47 2,S46.71 O.O0E+00 9.24E41 1.ODE+00

1.5644E-10 2.348,47 - 2,46.71
Th-230 2.79720.08
* Th-232
T1-208 0.00E+00 3.55E.04 3.85E044

U-232 4.1005E-07 1.040-03

U-233 eSS66

U-234 -01 1.34E041

Thenal Power
Nominal Hat, Bouling

Cutpt HeN OuM

42(Wa5ts) (Waf1)
425E401 4JtE+

1-235 -1.4487Eh-I 3.0E0-02
U-236 7 1.93E-02. _ _ _ _
U-38 Towa Total

.OOE+00 *03 1.63E003
2.24E+03 2.43E+03

nrnup a.mlnn. ames taco.' -ITL Template Selectio Sununu", I . ....... ..... r, n, � - - � L,; e 1, , .: " -� 11

rr.a-ni CMlefio sun
- .1

. I . _ DX. 4_ D n__.

ReactorIUadmte WATE I UGH? WATER JI Twftbagd aailuag easme

Fad ladbm OR1 ZIFIO Piefuda PM To ~an alfeemneparoalenavlduwrk4 malei PWR a ualIDOL HU Constituens U Ii

BO80L Enrilefned %.O5h 00 S

J
r_ _ _ , __ ,._, _ _~~~~~~~~~~~~~~~~~~~~~~~

IRsn 4:tsmm {UWdt lln fi Y h*n td 1s tim:de

J1-...w . ..... -Y N ..-, j.-.- ..

I
Fro SFD I Eaten

.
. E Z I 2-U8.a p*" d bamnw C*dAle k t or hwaIm m al mmasdesloyel

I J 4 . 6 9 . 9 5 jr o m a e h bk reu blu d ad* torn SFD l Ncaeal M " .BoouadhI 254W7

________________________________ 1 _______________________________________I

I
Bump MRVII, Gienge -umw Estlaated EOL HIGWven E01 HU

I ang
.

.

'Reaclardalcitw l. e removal.storaga. d"ppkmg ohw dale walaltog 9 rW l ad cn ca cedf afk L

'Totld hwmw lor al kid aaeodated wIUh WIfe woaksheat md be &Akid by 001 heavy MOeW maes So gal spedoc btea vakui (Wd~d7)

DOEISNFIREP-M7
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Fuel Radlonuclide kwentory Worksheet

L-uemaTe iatewarmaiou -u
Ful Nam': PULSTAR.N.C. STA1E UNIV. (4% ASSEM3LUE

SNF D O. 175
Fuel Units Descr: 25 -5 X S ROD ARRAY
Heavy etal Mss.: BO..316.7kg- EOL-3165ug
ROD Stge Sle: INEEL

S)%W decay SW dale 2035
Estimates asof: 2030

T'Imsitc PWR Waler. ZrcM 0 s o%. U)
'amplate Bumup(MWd): 61.92

Tmnplate BOL Heavy Metal Uass M): 0.00176911
TnnI-C Thae MS . s

Estimated
Canister usage:

1.25 1

l1.Estimestr . m 36 x b y yb Gamnu Sources
Photon TOal

CUMWd Fom Nominal Bounding F- hInitial Activity fNoninal Fuel Sounding Fuel 6 Vy P _atonaftec
Madlonuclide Template fuelBuumup(Wd)' BumupoWd 5 - MC) inventodes(C) IentorSCO) Group (bounding)

Ac-227 2.3547E-10 920.05 1,840.09 0.00E+00 2.17E47 4.33E-07 Avg. VeV
An-241 6.5811E-02 920.05 1840.09 oAXIE+00 6.OSE+01 1.21E+02 0.01o 0 2.e26E+14
An-242m 3.2913E-04 920.05 1,840.09 .OoE+00 3.08E41 6.06E-01 CnAMo 6i4E+13
Am-243 82742E-04 920.05 1,840.09 0.00E+00 5.77E401 t.ISE+00 0375 5.662E+13
C-14 4.8078E-05 920.05 1,840.09 .OE+00 4.42E-02 8.8E-02 0.05e7 s276E+13
C-36 .0313E-07 920.05 1,840.09 0.00o+00 7.3E-04 1.48E-03 0.0e50 3.332E+13
GI-243 5203E-04 920.05 1.840.09 0.00E+00 4.78E4- 957E-0t 0.1250 .0t6E+13
Cm-244 1.544tE41 _ 905e 1,84.09 QOD0E+OD t.42E+e2 2.8E+02 0n2s 2J3#+*13

Co6- 1.9306E001 920.05 1,840.09 o.OOE+00 1.21E+02 243.E+02 T7M0 1s91E+13
Cs-t34 9.6s85E-06 920.05 1,840.09 0.00E+00 8.sE+02 1.78E+03 o1100 2S33E+14
Cs-135 1.4433E-s0 920.05 1,840.09 0.0002+00 1.33E42 2.76E.402 1 -766E+13
Cs 137 2.7939E+OO 920.05 IM40Q9 o.W0E+00 2S7E+03 S.U4E+03 12sce 3&16E+13

EU-154 22626E0t 920.05 1.840.09 Q.OOE+00 2.0sE2+02 4.t6E+02 1.7500 4ss4+t1

Eu-155 t.t6BOE-t 92a.QS 1ffQQ.0 O.0DE+00 t E07i2 2.tSE+02 22sc z4W6+11

Fe-5s t.2760E401 s2D.0 1OS40.9 0Q00r+aO t.t7E+02 2.35E+02 z-7sco 8225E4M

FR3 1.116sE-01 920.05 1,840.0s * 0ODE+OD 1.03E+02 2as5E+02 3AMc IASSE o

1-12s 9.828BE-07 920.05 tI8Mo0s Q.oD1+00 9.04E404 t1stE43 SAMt 1.732E+06

Kr485 1.960SE-1 920QOS 1,840.09 QW0E+oo I.BDE+02 3.6tE 02 7COCO Ws7E+OS

Np-237 9.6915E406 S20.05 1,UO0.09 QOOE+00 8.92E403 1.78E402 _11ooc 22s4E+4m

Pa-231 8.5917E-10 s20.05 1 swo. QWDEi4D 7.9aE 07 1S8E-0 a8
Pb"210 1.6247E-12 O.OOE+00 149E409 2 E.09

Pu- 239 tt631E-2 920.05 1.840.09 0.00E+00 I

Pu-240 I.919E-02 920.05 1,840.09 0.00E+0D 1s70+01 2.75E+01

Pu-241 9 .8130E+00 920.05 1,840.09 0.00E+00 3.51E+03 7.02E+03

Pu-242 6.4260E005 920.05 1,840.09 o.0WE+00 6.91E42 1.18E-01

Ra-226 1.260E4-11 920.05 1,840.09 0.00E+00 1.16E84s 2.32E-8

Ra-228 3.89SE-12 920.05 1,840.09 0.00E+00 3.SE09&M 7.17E-09

Ru-10S 5.4910E-01 920.05 1,840.09 0.00E+00 5.05E+02 I.OIE+03

Se-79 1.2380E-05 920.05 1840.09 O.OOE+00 1.4-02 2.2-02

Sn-126 2.521OE-05 920.05 1R40.09 0.00E+00 2-9E-02 4.64E-02

Sr4- 1.8718E+00 920.05 1i,840o9 0.00E+00 1.72E+00 3A4E.03

Tc-9s 3.9357E-04 920.05 1,840.09 .OO+00 3.62E-01 724E041

Th229 2-9603E-11 920.05 1,840.09 QO.OE+00 2.726-0 5.450E-0

Th-230 435S9E4- 920.05 1,840.09 OOE+00 4.19E-06 .38s-08
0.00E+00 4.860- _M 9.72E-9

T-20M
-

QWOE+oo tI-8E44 3-62E-04
- -� -- .5

0.0DE+00 5.311E-04 1.05E-03 Thermal Power
Nominal Heat Bounding

Output HI m Oupul
(WaS) (Watts)
.546+61 1.13E402
Tctal Total

Other Radionueldes 9 82E+03 7S64E+03

. *f

Pr
Pr

Sfl,C O-lUU - Y.13 .nn..i Oq-inn, K.. ..nan v;-

ate Selection Summary IJ
-

__ , 
_

I ile~~~Fe S - Ued It
R " F uO-WAMER UW4TfWATM

FuI~~j ZIAC ZIRC
301L1MM CcntluenIds. U ( USMt. azuihment tL 4.025041259 6C05

3asls for Pameter Dltlerences:

P SM"My (MW ir -10-1. a- a,..-.- -A 1. .. 41-�.-

FPrm SFD 1 Estimated I
NoMiLal L . . . . . . . . 40 0 m8cdigun ta m ~ eteadc ymm nt ssi sea

_ p2

I
liarI Estimated Burnupf

surnu Mu Given BM .s Estimated EOL HMIGlven EOt_ MU
I

9: _ ,

'Reacor uhtettown. mm removal, soage. sh~ing or ethr due cwfidmeg toil Iadiaon casaedfotr Wu.

'oaWt bM=WW br i 9el assodated lM ila woicshel inot be divded by BOL heevymetal mm 1 ge spedic bixri4 values (MMWU).
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I
Fuel Radlonuclide bwentory Worksheet

2Lyud ae-n~tlnomlo
Fuel Naim. PIASTAAR-SUNV4XUFFALW (6% RODS)

SIW t 0 176
Fuel Unts A Deanw. 996l- PMD
Hem'y Mial Ma.. 90137.541kg; EOL.4909"2kq

'Ful deW SW da= 19es
Etate : 2030

Tumpbw. PWR " W , a e. O 0 5. U)
'Templat Durnup(MWd* 61.92

Estkiated
Can8r1 usJA

Caiste :
2.96

Template Dea TW. 65 yean
H. Fstimates II ., K, x Y, bK Gamma sources

Photon Totld
CitUWd FRou Nominl Boundrtig Fuel Inl Adtvity Nominal Fuel BoundVg Fudl Ener Pbhtonafsec

Radionuclide Template Fuel BEurnup (UWdf' Burnup (UWd)f (Cl Irmentores(Cf) bventariea(CI) Group (boundh4
Ac-227 1.2581E-09 35,707.51 71,415.03 O.OE+00 4.49E-05 B.98E-5 AV& UOV
Ami-241 14761E-01 35,707.51 71,415.03 D.OOE+00 5.27E+03 1.056E+04 0.0150 12MIS
Am-242m 2.032E-04 35,707.51 71,415.03 O.OOEOO 8.94E+00 1.79E+01 Moeso 3840+14
Am-243 6.2387E-04 35,707.51 71,415.03 0O.Es+00 2.23Es+1 4.46E+01 0.0375 3.590E14
C-14 4.7739E-05 35,707.51 71,415.03 O.OE+00 1.70E+00 3.41E+00 0.075 4.90E+14
C836 80297E607 35,707.61 71,415.03 O.ODE+00 2.87E-02 5.73E-02 oc.so 2.10E,14
-129243 12C9E047 35,707.51 71,415.03 O.ODE+00 4.32E0-0 7.64E+00 0.1250 7371E+14

CmiF244 1.5560E-02 35707.51 71,415.03 O.ODE+00 5.56Es02 1.ttE+03 0.2250 1t787E14
Co-60 4.9580E6-0 35,707.51 71,41503 O.OOE+00 1.77E400 3.54E+00 0.3750 7.735E613
Cs-134 1.7022E409 35707.51 71,415.03 QOOE+00 4.5BE-01 1.22E044 0.5700 1.391E610

Cs-135 1.4433E405 35.707.51 71,415.03 O.DOE+CO 5.15E-0t 1.03E+00 o.as%0 1A76E+13
Cs-137 8.9929E-0t 35.707S51 71.415.03 O.ODE+50 2SO0E+04 4.99E+04 12500 &5OWE.12
Eu-154 1.8023E43 35.707S51 71.415.03 O.ODE+DO 6.44Es0t 12SE+02 1.7500 3.70Ev11
Eu-155 2.6793E405 35,707S61 71,415.03 QODEOOE 9S67E-t 1.91E+00 22sc0o a&92E07
FrE55 1.453DE408 35,707S51 71,415.03 QODOE+OO 5.21E44 t.O4E403 z7500 3478E+08

Fl-3 ~~~~~~3.85S6E403 35,707S51 71,415.03 - O.ODE+OO 13a3E+02 2.75E+02 36000 1,26E+07
1-29 9.8288E407 35,707S51 71,415.03 QODOE+00 351E402 7.02E402 5n000 7.37tE+08
Kr-835 4.0817E403 35,707S.1 71,415.03 O.ODE+OD 1.45E+02 2.9M0Es2 7.0CO 8.485E+0S
Np-237 1-2645E-05 35 707.5t 71.415.03 O.ODE+OD 4,S2E-0t 9.03E41 11 iivot 9.735E+04

I

I
I
J
]

P -239 1.1613E-02 35,707.51 71,415.03 0.00E+00 4.15E602 - .829+02
Pu-240 1.5142E402 35,707.51 71,415.03 O.ODE+00 5.41E+02 1.08E+03
Pu-241 2.1269E-1 35,707.51 71,415.03 O.ODE+00 7.59E+03 1.52E+04
Pu-242 6.426E-05 35.707.51 71,415.03 O.OOE+00 2.29E+00 459E+00
Ra-228 5.8689E-10 35,707.51 71,415.03 0.oOE+00 2.10E405 4.19E4-5
Ra-228 5.3036E-12 35.707.51 71,415.03 0.OOE+00 1.89E-07 379E-07
Ru-106 6.8136E-19 35,707.51 71,415.03 O.OE+00 2.43E-14 4.87E-14
S-79 1.2372E-05 35,707S1 71,415.03 0.OOE+00 4.42E41 8.84E-Ot
Sn-126 2.5194E465 35707.51 71,415.03 O.0OE+00 9.00E4t 1.80E+00
Sr-90 4.4913E-t 35,707.51 71,4t5.03 0.0+DO 1.60E604 321t+.04
TC-99 3.9357E-04 35,707.51 71,415.03 O.OE+00 1.41E+Ot 2.81E+01
Th-229 1.9331E-10 35.707.51 71,415.03 O.OOE+00 .90E606 1.38E-4
Th-230 3.5223E-08 35.707.51 71,415.03 0.00E+00 1.26E-03 2.52E-03
Th-232 5.3085E-12 35,707S1 71,415.03 0.OOE+00 1.90E-07 3.79E47
TI.206 1.3102E47 35,707.51 71.415.03 O.ODE+00 4.68E-03 9.36E-03
IJ-232 3.5497E47 35,707.51 71,415.03 O.OE+00 127E-02 254E4-02
U-233 2.6647E-08 35.707.51 71A41503 0.006+00 9-52-04 1.90E-03
U-234 5S5023E-05 35,7W7.51 71,41S.03 O.ODE+00 1.96E+00 3.93E+00
U-235 -1.4485E-06 35,707.51 0.00 6.93E2 1.7SE-02 6.93E-2
U-23 7-5969E-06 35,707.51 71,415.03 O.OOE+00 2.71E41 5.43E41
U-238 -2.6129E47 35,707.51 0.00 1.70E6- 1.61E41 1.70E4t

*1

J
J

Thermal Power
Nominal Ha Bourcg
' Out:A HeatOutpul

wealtfs (wata)
524E402 1.05+E03

Total Total

j

I4.4913E41 35,707.51 t1.6CEs44 3.21E.04
Other PR0oucl96 2.42E.4" 4.84E404

Template Selection Summarcy
Fram SFD Used Basis for Parameter Differenices:! PKecI A'wlo UGHWTERWATER ATER Teripla~umaellislcligraas

Fusll ZR ZIRC - W Bmatis PVM Terelabee ha We mPvvIw (wrklww mafi, PM 0 NeAebi
80IX HU Consattuenluf 11 U U

DCL Enrvicunmit %A &985123M 0 teL -

I
, _ _._ __.._.. _

Bsumup Summary (UWd? sai for burnup used In estimatr
I~~~~ro m S~ro FD ( Estimated

Nommn nam[ hvwZ[ 577.1 2iEac*&W km t hImyeaofiW mmal tetkoy
Ifleqaidkig.-II ~~~~~71.415 O3~mqbalI, reMedb be Wn.akl beii$

Chlecks _ _ _ _ _ _ _ _ _ _ _ _ _ _

Estimsted SBivtwd60, /WVECJI

slaK down.i coee reanoll. storage, ehippkor other date cxnlribg ma kradalm Cea&M gmr lull.

Toill bxmip far aifll ausodate with its worksheel nwN be dMW eby 901. havy metal aeto get specifticm am Mdn

]

-J

DOE/SNF/REP-078
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I
Fuel Radionuclide Inventory Worksheet

L 74 a!4teinptate Infi~~~~~~~matioq .-
Fuel Nsaw~ ROBERT E. GPMN

SNW I#' 182
Fuel Wints A Desecr 40-I14 X 14 ROD ARRAY
Hawvy etal Mass: BOL.15297.25g EOL.15128.92te
R00 Stwrag Sam: KEEL

'Fd decays at da. 1972
Estbnala e Co 2030

Templat. PWR (4t Water. Dn OtO 5. U)
Tsmteplalt BAlIp(MWC* 61.82

TOMPIata 8CL Hbevy Uetal maU (T): 0.00176011

Esfmated
Canister usaoe:

E4are Fuel Transfer I

IL Esimt. I * xb b Y. yb6 Gnm SourceT
MhOto Total

ClWMd From Nombial Boundlig Fud hniral Activity Nominal Fuel Bounding Fuel Enerw Phownsts
Radlonuclda Template Fuel Bumup (UWd) Burnup (UWd) (CI) Inventorles(CI) bIventorles(C) Goup (bounding)
Ac-227 1.0733E-09 154,660.60 218,499.95 o.OOE+00 1.66E-04 2.35E-04 AVS6 SlV
An-241 1.4751E-t 154,660.60 218,499.95 O.OOE+00 2.28E+04 322E604 0oo1t0 814E*15
Am-242m 2.6809E-04 154,660.60 218,499.95 O.OOE+00 4.15E+01 5.86E+01 o0.s0 1.6866E1S
Am,243 6.2484E-04 154,660.60 218,499.95 O.OOE+00 9.66E+01 t37E+02 0.0375 1.570E+.S
C414 4.7820-E05 154,660.60 218,499.9s O.OE+O0 7.40E+00 1.04E+01 0.0575 1968E+.1
C%38 8,0297E-07 154.660.60 218,4995 O.OE+.00 1.24E41 1.75E-01 0.0850 9.180E+4
Cn-243 1.7426E-04 154,660.60 21S,499.95 0.OOE+00 2.70E+01 .81 E+01 0.1250 6.107E514
Cm-244 2.7616E-02 154.660.6D 218,499.96 0.00E+00 427E+03 6.03E+03 0280 7A76E+14
Co-60 356106E04 154,660.60 218,499.96 O.OOE+0D 5.51E+01 7.78E+01 03750 3.85E614
Cs-134 2.6260E-07 154,660.60 218,499.95 0.006+00 4.06E-02 5.74E-02 05750 78716E+15
Cs-135 1.4433E05 154,660.60 218499.95 O.OOE+00 2.23E+00 3.15E+00 o.8so 7.783E+13
Cs.137 9.8870E-01 164,660.60 218,499.95 0.0OE+00 1.53E+06 2.16E+08 12500 4.9s6.E13
Eu-154 103206.03 154,660.60 218,499.95 O.oDE+OO 9.33E+02 1.32E+03 1.7500 2.177E612
Eu-155 2.1770E604 154,660.60 218,499.95 0O.OE+00 337E+01 4.76E+01 22500 379C0
Fe-6 S 7.9296E407 154,660.60 . 218,499.95 O.OOE+00 1-23E-n 1.73E-1 27500 1t2S1E+09

-I
I
J
J
di

H-3 9486E4-03 154,660.60 21S,499.95 * .OOE+00 3.5000 9.OO1E+07
3.J476+07

NO237 .QODE+00
Pa-2 1.47039-00 1
Pb-210 1.6828E-10 1
PmF147 e.9606Ee06 1

21S499.96 0.00E+00 2.27E-04
218,499.95 0.OOE+00 2.60E-0S 3.68E-5
218,499.95 0O.DE+00 1.08E+00 1.52E00

Pu-238 8.6263E-02 154,660.60 218,499.95 0.0DE+00 1.02E+04 1.45E+04
Pu8230 1.1618E-02 154,660.80 218,499,95 0.OOE+O 1.80E+03 2.54E+03
Pu8240 1.5142E6.2 154,660.60 218,495 o.o0E+00 2.34E+03 3.31E+03
Pu-241 4.3766E-01 154.660Q60 211499.95 0.00+D00 8.77E+04 9.56E+04
Pu-242 8.4260E-05
PAa-22 &&Wl0E-10
lla-22 5.2965E-12
Ru-106 2.0413E-14

1!I
I

218,499.96 Q.OOE+O0 9.94E+00 1.40E+01
218,499.95 O.OOE+00 5.95E-05 6.41E5
218,499.95 .OOE+00 119E407 1.16E-06

Li
J
j

154,660.60 218,499.95 O.OE+00 3.16E-09 4.46E-09
154,660.60 218,499.95 0.00E+00 1.91E+00 2.70E+00
164,660.60 218499.95 QOD.E+00 3.90E+00 S.51E+00
1t4.660.60 211498.96 o.OE+00 9S92E+04 1.40E+06

Tc-99 3.9357E-04
Th-229 1-5644E-10
Th-230 2.7972E-08
Th-232 5.3036E-12

154,660.60 218,490.96 OoDE+000 6.09E+01 8.60,E+0
218,499.95 o.OE+00 2.42E-04 3.42E-0S
218,499.95 O.0OE+00 4.33E-03 6.11E-0

1.16E-06
° ____ 218,49s.9s

u-232 4.100DE-07 154,660.60 218,499.9S S96E4-2 Themal Power
Nominal Hl. Bounding

0ut Hem Outu
(wants) (Want
2.8+03 5 3.952.

Tol total
-M28 218,499.95 - U0L+00 1.17E+00 1.66E+00

OtIWr Painucl 1.47E+4
UTa Sae lekCtam *mar BMII4C.-1IC, lrSh.. __ _ __ _ _ __ _ _ __ _ _ __ _

Template Selection Summary _______

FRai SF0 Used asi for Parameter Differences:
ROCO odrtor UGHrWA UG4!WAXE
Fuel Cbkddhv: 23RC ZIRC

SO H Cnsttuyt ________ l o uei tdh

1301 Enwli~mo IL. 3.48003V888 et _ _ __ _ _ _ _ _ __ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _

218.499. 30422.1 balU tee, dlr~inatO rnwlsdl94.

[citeosa ________I_________________m__________ia M"

]

]

I intd- fl I E ath u ete P. - I Ealbvated EOL MfGWve EOL HN
ob-atI

SoundihnI. ,
. . .. . .

R ea or lu d o m . m r m o al, st rag . 4,p ig or 8 w d oftsconflm * ,g 9 0 8 I ad a ~ an c e a d lo rt A L

2Tota bum" lor at d assodaied walt Iaf wosk~te mat be tiied by DCL heavy mew amas to gml oedac waww vanse (MWddtdT)

006/SNF/REP-078 
March 2003
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Fuel Radionuclide Inventory Worksheet

I IIIuelsndonewlatewbfovawtiomm"
__ ~~~~Fu oelame ROVER (1214)

SNF ID 41 840
Fued Units & Descr 06 -PARTICULATE
Heavy Metal Mass: DOW 19.779lg: EOL.119.77Skg

. I ~~ROD Storage Sfte INEEL

'Furl decay starn data: 2500
Estimes as ef 203D

Tanpite: 0Wast Case)
5
renprAte suer(gomq: 6.5

Tenplate SOL HAM metal as PT: 0.00186865
Teronmte Dffo Thlse S war

Estimated
Canister Usa9e:

U-'x155.91S

tu.Estimates in . b yV n b Gamma Souces

Photon Total
CilUWd From Uominal Bounding Fuel ftia Act vity Nominal Fuel Bounding Fud Energ - P _otonslsec

Radionuclide Tiampate Fuel Bumup 4UWd? S upUWdp 
t

(CI) Ibventodes(Cl) hwntodesCI) Group (bounding)
Ac-227 8.7456E-07 2,276.58 4,563.16 0.0oE+00 1 9E-03 3.9aE43 A". M.V
Am-241 42816E+00 2.276.68 4,53.16 O0.OE+00 0.76E+03 1.62E+04 0.0150 2e54E+16
Am24n 1.9312E-02 2,276.58 4,553.16 0.00E+o0 4.40E+01 879E+01 0.02o0 s27E+1s
Am,243 1.636sE-02 2,276.58 4,56316 0.002+00 3.73E+01 7.45E+01 0CA7M 4516E*15
C-14 12t34E- 2,276.58 4,563.16 O.ODE+O 2.76E+02 5.52E+02 00575 4.402E.15
Cl.M 22s6DE43 2,276.58 4,563.16 0.00E+0 5.203E+00 1.04E+01 0.0850 23s6E+1s
Kr-OS .1.768E1e3 2,276.5 4553.16 0O.E+00 409.E+.0 .8sE+04 0.12000 21763E+1

nF-244 5.120E-041 2,276.8 4,563.16 0.00eo+00 1.21E+03 7.42E+03 0250 S12E+1.
Co-60 1AS34E+03 2,276.58 4,553.16 O.ODE+00 3.31E+06 6.62E+06 023750 7M8E+14
Cs-13 3.1336E+-0 2,276.58 4,665316 0.OOE+00 1725E+04 3 -70E+04 057 sswE+1s
CPm135 4.3976E-04 2,27658 4,553.16 O.OOE+00 1.O6E+OD 2.OOE+0O ojm 1576E515
C-137 4.2D70E+0D 2.278.5 4,553.16 0.00E+00 .5sE+04 1.72E+.0 1250D 4M4E+1
Eu-214 4.1680E+01 2,276.58 4,563.16 O.OE+00 9.19E+04 160E+04 13750 4442E+13

Pu-240 4.92642.01 2,276.58 4,55.16 0.00E+00, 6.664E02 2.33E+04 2 ME1

Fe-SS 8.7124E+02 2,276.58 4,553.16 O.OOE+00 4.70E+06 3.s7E+06 Z7500 1.745E+li
P-3 1 2083E+.0 2276.58 4,56316 0.00E+00 .59E+03 1.16E+2 3 3sO0o 1.744E+10
1-129 1.061sE-0s 2,276.58 4,553.16 O.OCE+00 P.42E802 483E-2 SAM t104E+07
Ki4-5 4.1611E+07 2,276.58 4563.16 0.0DE+0D 1.40E+03 2.ssE+04 7003-0 1.73E405

p-6237 _1.617E44 __ 22768s 4,563.16 O.OOE+00 .3730 7.3 11 1 .6eoco 27os
Pa-231 2.6s76E046 2,27658 4,553.16 a0OE+00 64S.E743 1.70E-02
Pb-210 &1667E-10 2,27658 4,553.16 .00E+00 7&21E-07 7.45E-06
PS-147 4.044+2.01 2,276.58 456316 0.00E+00 i.o0E+0C 1.12E+05
Pu-238 6.7726E+0 2,276.68 4,563.16 000E+00, 8.4E+03 1.72E+04
Ph-239 4.166oE-01 2,276.5 4,563.16 O.ODE+00 9.546E+2 1.9SE+03
PT230 1.264E-01 2,276.56 4,SS3.16 0.OOE+00 6.66E+02 1.=E+03
P-241 P.0206E4D 2 2.276.5 4,563.16 .OE+00 4.1730E3 9.40E+05
Pu-242 2.4560E-03 2,276.58 4,553.16 .00E+00o 2.0+00 1.12E-01
Ra-226 3102SE049 2,276.58 4,563.16 0.0012+00 7.8E46 1.430E05

_-228 4A6144307 27. 4,56316 O.OOE+00 1.01604l3 2o03E403
Ru-106 3.16.2E+02 2276S8 4553.16 .003E+00 8.37E+03 5.67E+01O4
Se-79 5.9188E.04 227658 4,53.16 QOD.E+0D 4.37E501 8.74Et00
S-126 1.1673E-04 2276.8 4563.16 2.1E+3 2 a286-01 759E-01
Sr-90 4.0404E+01 2,276S8 4,563.16 0.00E+00 9.20E+04 1.84E+05
Tc-99 6.7676E-03_ 2276S8 4,55316 O.OOE+eo 1S14E+01 08SE+Ot
The229 4.1968EW 2e276.58 _4551t6 O.ODE+O SSE044 1.91E7306
ThM _2679E46 2276.58 4SS3.16 O.oDE+OD 2.89E43 5.77E403
Tih32 6.020SE-0 2.276S8 4;SS3.16 O.OOE+OD 1.37E403 2.74E403
Ti 2D6Q992E404 2S2760S8 4SSa3.16 usoPE+araete P5 5.0DEfe s
U-=3 3.1650E404 227658 4,553.16 _i lg0 .1EWIAE0 Tihennal Power
U Reo 3.6144E404 2276.58 4ssat6 O.ODE+O 823aE-01 ISE+0 i minai het Bounding
U-234 1e2788E-02 2276.58 4Jri WU16d, ODE+OO ZCIEt+m E+01 05I et l s m m
U S235 e 97486E84 2,276.58 4103.16 2.41E041 t 55E4 P86E+CO (Wafts) (Wans
U-236 P3485E404 2276S86 4Ss3.116 QODE1+OO 353E401 1.07E+OO SA+04 U.SE405
t9236 1.1561E-D4 2.276S58 4SS3.16 2.81E403 P.66E401 5-I3E0E1 Toiai ToWa
Y-90 4.04M8E01 2,2758 4,553.16 O.OOE+OO 9210E+04 lS84E±+OS

Tomplae Selection SuinuuEys e
Fromii SFD | Used foas 10r Pwneater Dr s-

Illacorod or GRAPHITE I Womnc_)

FG cading NO4NE_ SST d >t h dennonel~fa wae
SOL NUC en : _nt U U. T11yaPU

*OI knlhrrmnt 93 02375M 0 b1o 0D

Burntm Sunmru" w fo U drBd r burnp use In esiu
Fremn SD Estimated

Startp lluGtplr i uh mMp Etimated L H ML

R'Asa 0 e Pev4, 7f. * 6rDOd te tha on eased for kW

Ttral Wm*s tor dl ko =sdtd with If wk d nst b &d,,d by SOL vy vnetal s - 0 get Wpefi btxmp valus (Wd~nA.

DOUSNFIREP-M
Revision 0

MarCh 2003
Pago 0-147 oi 116M



I I.,

Fuel Radionuclide Inventory Worksheet

Fuel Name S,4FP,,POR1 LWBR JC1( I
SW1 O 374

Fuel Unla & Daacr. 3 -443 ROD ARRAY
Men- M W-' BOL.3795-7kg EOL.3755.2kq
ROD Storage SIW. INEEL

ES*Mltod
'Fue decay start dat: 1982 Canister use

Estiale as d: 2030 24'xlV
Tam&a. LWBR (Upg Wate. nre. e0 b 100%. Th aid U) 3.00

'Tamplaft Diupp(IW*d 10280.14
Tmiltaft SOL Hevy MOW Man OMT: 0.45991251

T-DL I_ D. ., 3-at

11 Es Ino . n x xb b Y. y Gamma Sources
Photon Tota

CVMWd From Nomial t 3ounding Fui4 WtIal Ac y Nominal Fuel Boundng Fual Energy Photonsfsec
Radionuclide Templale Fel Bundwp (Uwt Burnup (WIWdf (CI) bwentoraes4CI) Inventalles(Ci, Group (boundinga
Ac-227 9.7360E-06 50,103.24 88,06024 0.OOE+00 4.88E+00 857E+00 A MaV
Am-241 2.4345E-04 50,103.24 88,060.24 O.OOE+00 122E.01 2.14E+01 o.150 7263E+15
Am-242ui1 1.4821E-06 50,103.24 88,060.24 0.OOE+00 7.43E.02 131E-1 0.I250 1.98E+6
Am-243 3.1152E-07 50,103.24 8,060.24 0.OOE+00 1.56E-02 2.74E02 0.75 1279E+15
G-14 9s2432E-05 50,10324 88,060.24 O.OOE+00 4.63E+00 S.14E+00 0.0575 126ts15
CI36 1.8103E306 50103.24 88,06024 0.OOE+00 9.07E-02 1.59E-0 0o8a0 S.7,E14
Ctm-243 30597E307 50,10324 sOO..24 O.OE+O0 1.533-02 2.6sE-02 0.1250 ss8sJ+14
t>-244 1.4149s-05 50,103.24 88,0W024 0.OOE+00 7.09E-M1 1.25E+00 250 s80E+14

0 8O. s7369E404 50,10324 88,000.24 0.ODE+OO 4.38E+01 7.69E+01 03750 3214c+14
08-134 2.601 E-C5 50.10324 88.060_24 0.00E+00 1.28E+00 2253+00 0.70 4.806E+15
Os-I3s 2.863DE-05 60,10324 88,06024 O.OOE+00 1.43E3i0 s2E+5200 0.8800 8.770+13
ts-137 1.4772E+00 50,103.24 88.06024 O.OE+00 7.40E+04 1.30EtvS t2sco 3A874E.13
Eu-154 8.6025E-03 50,103.24 88.06024 QO.OE+00 4.31E+02 7 1s8+02 1.7500 6.042E+12
Eu-155 6.6062E304 50,103.24 88,06024 0.OOE+00 3.31 E+Ot 5.82E+01 22500 1.75sE+08
Fe-55 2.3011E-06 50,10324 88,060.24 0.00E+00 1.15E41 2.03E4o1 2z7500 4318+13
H-3 2.1277E-03 50.103.24 88,06024 O.O0E+00 1.07E+02 1.87E+02 3.5000 1826E+05
1-129 1.58s3E46 50,103.24 88,06024 1.40E-0 O 50 5.0973+D4 UKr-85 D 3.727E+s3

o z2AZ402
6.02E+4
7.14E4

Pi-147 Z6224E.04 s5.10324 I 0.00E+00 1.31E+01 2.3E+Ot
PU-238 42477E44 50so0324 88.06024 O.OOE+00 2.13E+01 3.74E+01
P04239 88.06024 2.42E+00

Pu-242 N,103.24 . 88.06024 O.00E+0O 2.05E43 3.BE-03
R-22 2.1423X-0 50,103.24 8.060.24 0.00E+o0 1.07E43 1.890E3
RA-22 4.62365-06 50,10324 8.06024 0.OOE+o0 2323E41 4.07E4t
Ru-108 4.0208E-11 50,10324 88,06024 0.OOE+O0 2.01E-06 3.54E-06
Sa-79 3.5417E405 50,10324 88,06024 0.OOE+00 1.77E+00 112E+00
Sn-126 3.9648E-05 50,103.24 88,060.24 O.0E+OD 2.OOE+00 3.51E+00
540 M1.49E+00 50,10324 U8,06024 0.00E+OO, 7.48E+04 1.31E+06
Tc-99 32-25E-04 50,10324 88s.0024 O.OOE+OO 1.63E+01 2Z86+01
Th-229 8.4502E.06 50,10324 88,06024 Q.OOE+00 324E+00 5.69E+O0
Th-230 1.1432E46 50.10224 8060.24 .OOE+00O 5.73E-02 1.0E-01
Th-232 .032sE-06 50,10324 0.00 4.01E41 3.96E41 4.0tE401
11-208 1.3964E-02 50,103.24 88.06024 O.OOE+00 7.)0E+02 1233+03
U-232 .
U-233 -

50,103.24 s80024 O.OE+00 1.90E+03 3.33E+03 Thermal Power

U-235

Nominal Hat l ounding
. Outpu Heao Outpu

(waftt) (wafts)
1I.78.E0 2.398+03
ToWal Total

u-236 I 1.

-3.11 1.76E44

1,

Frain SFD Used j'

Fuji Cldd Z~iIIRC~ ZIRC I
DoL.Hal Co eiTna l and T h:%d
I 3oL En ~ n~ M% 1 0.06998933 80 1 0

IdsTeaptamwauedforftatleawkras
tstai mad u i na pe aise m am ctj id ." i

Busnup Sumnary (UWdI' _______as for bumup used In estimat.
Froal SFD Estimated

Nombuiel50, 03.I 4 38.41 1 Iamn taka. weC sta SF0(camw e1db sIM
BoundbMI 8826241 75,828. buna*mtWf d*~ km SF0 kwcMue mID Uf.

't~~~~tat b eata g~E ti m te

OOEGSN/REP-M7
Revwson 0

March 2003
Page l148 d cD-58



Fuel Radionuclide Inventory Worksheet

Xf aud .Teuate W dron ., .
Fuel Na: 9IPJPA LWB R tlT1

ENF e W 375
Fuel a & 0escr S 251 ROD ARRAY

Hey Meatl Ma: BOL-4373hg EOL.433.7kg
lO0 Storage 51te INEEL

Esilmated
'Fuel decy st dat: 1962 Canister usage:

Esdnadesee Ql 200 24'XS

Tomplate: LWBR P.gM Water, Zlrc. 60 to 100%. Th and LO 3.00

Template Uurnup(UmWd: 10X19.14
Template WOL eavy Metal M ess Abu 7 0.45991251

Template DeceyTkie: 35 Wars

*BImiiti . :-tla s 5. . n K xb Y Y. Yb Gamma Sources

Photon Total

CIMWd Fron Nomiral Uaumding Fuel Iital Activity Nominal Fuel Bounding Fuel Eergy Pholonshe

Radloonuclde Tailmate Fuelsurmup(MWtd Burnup (Iwclf :CQ tn- toeles(C) hIveentotCI) Group Ibounding)

Ac-227 9.7360E45 64290.45 110,21220 OOOE+00 6.26E+00 1.07E+01 Avg. MeV

Ajn-241 2.4345E04 64,290.45 110,212.20 O.OOE+00 1.57E401 2.68E+01 0.0150 9.090E+15

Am-242m 1.4821E-06 64290.45 110,21220 Q.OOE+00 9.53E42 1.63E-01 0.00 1872.15

An-243 3.1152E-07 64,290.45 110,212.20 0.00CE+O 2.00E-02 343E42 0.0375 1.600E+15

C-14 9.2432E-05 64,290.45 11021220 0.00E+00 5.94E+00 1.02E+01 0.0575 1.749E+15

C-as 1.8103E-06 64290.45 110,212.20 0.COE+0O 1.16E-01 2.OOE01 0.0850 1.1176E15

Cm-243 3.0597E-07 64,290.45 110,21220 Q.OOE+00 1.7-02 3.37E42 0.1250 7.001E14

Cmn-244 IA149E-06 64,290.45 110,21220 0.001+00 9.10541E1.565+00 02zso 1 002E+15

Co-E0 8.7369E04 64,290.45 110,21220 0OOE+C00 662E+01 9.63E+01 0.3750 4C23E+14

Cs-134 2.5601E45 64290.45 110,21220 0O.OE+00 1.65E+00 2.82E+00 05750 6.143E615

Cs-135 2.6839E5 64,290.45 110,21220 Q.OOE+OO 1.84E+OD &16E+00 0B500 1.066E+14

Cs-137 1.4772E+00 64,290.45 110,21220 O.OOE+00 950E+04 1.63E+05 12500 4.849E+13

Eu-154 S6025E-03 64290.45 110,21220 O.OOE+00 5.53E+02 9.48E+02 1.7500 75626+12

Eu-155 6.602E.04 642904A5 110,21220 O.OE+00 4.25E+01 7.28E+C1 22500 2.197E+06

Fe565 2.3011E-O 64,290.45 110,21220 o.OOE+00 t.48.Et 254E401 z7xo 6404E+13

K3 2.1277E43 64,290.45 110,212.20 O.O0+00 137E+02 2.35E+02 3.5000 2-02SE405

1-129 1.5853E4- 64290.45 110,212.20 .OOE+Co 1.02E.01 1.75E401 s5ooo 6.353E404

Kr-85 6.2625E42 64,290.45 110,21220 0.OOE+O0 4.03E+03 6.90E+03 7.0000 4.647+03

Np-M27 1 2620E-07 64,290.45 110.21220 O.OE+00 8.11E403 1.39E-02 11.000 3.5606.02

Pa-231 7.73E+00 13ME+01

110,212.20
42477E-04 64290.45 - 110.21220 0.CE+C0

To-239 32.52E-0 84,290.45 110,212.20 0.005+00 1.095+01 03.58+01

Y.90 1.614925+ 64,2045 110,212.20 0.005,00 9.605+04 1.656+00

Pue aeu-211.6lde3s4 4 102110 .OE0 .4E0760 1.645,05

Pu-242 4.0831E-M 114 -!~ 110.21220 Parameter Dl03 erenEes:
Ra22 2143EO ta.5 10212 ItttitlEt00 Imesort36-
Ra-228 4ing 6E-06 . 4,2.45J- 110 a212t 20 Ia-sEt00 2.9jE-01 6.e0El

*RL- zl0ttent% 020SE1 I 64~te 4 110100 .0200 2B- AE0

Sq-12 h 3.984SE-0J 40676L45 11bs8212ld20S0(wswE+00t2ZWd0l-1E
Iue- na 1.4ii28E+m 641,356.I8.sb 1220e~q Uudtibn3DOsEm00 9.dEl 0 1.5E

TC-99 UME-04 $4,290.46lmate 11,120unwp 20E+1 3.E0
Th-229 6A582pfltkoE-0 Gi4en 90.46 110,21 ate20 30. I4E+00 40.1 HU .2E0

N024d 1132-Me*2D.5 Z022.0 ZOE00765E001.E0

'neTorth cn w eneot -9g.032BE-08 eeeret 642M in4 6 t rad 00 4.eased4 6Eler4 2E-
Boundlng4 1.13 64 .7DA 110,212.20 _ ____ ____E ___ ____ ___E __02____ ___

Thetmal Power

Norninal Heat Bounding
'k t 0 eet H Out

(wafts) (waft)
1.75E403 28r403

Total ToW

Te bWW IN ON r associated awlh Of wo ~et Wmai be dvkbd by OM hey met fwe ID get epea cha valus (MW*MI.

_O/NIE-7 .ad _903

DOEISNFAIEP-M
PRVWM 0

March 2003
Page D-149 of D-585



I I.,u

Fuel Radionuclide Inventory Worksheet
J. Fad an4 Tem&ut*lrtd--nuto

Ful MName SHVPIIGPORT IWBA BLIT U
SNFP VI: 376

Fuel Unflsa Deer-. 0 -44 R00 ARRAY
HeaVy Metal MMa: BO1.4M7S1ng EOL.M87007g
ROD Storage Saw. INEE.

'FuW d sat dat 1982
E 5teates a of. 2030

TempWa LWOR (Up, Water. Zir. eo 100%. Th MM U)
'Ternplain BuLp-(UW4d 10269.14

Tempat L HeMM y Metl Ease (U 0.45991251
TOmDtiaf Dec i TIM 35 ven

Estniated
Canister usage. I

24x1Sli
6.00

D1. Esdmtinu : m Nx . Y. Yb Gamms Sources
Photon Tota

CIhtWd From Nouinal Bounding Fudl Initial Activity Nominal Fuel Boundin Fuel Energy Photonsisec
Radlonuclkle Template Fuel Bumup (UWcd Bumup (UWIdf (Cl) Ibventories(CI) Inventories(CI) Group (bounding)
Ac-227 9.7360E-05 129.01455 221,167.80 .OOE+00 1.26E+01 2.15E+01 Avg. May
Am-241 2.4345E604 129,014.56 221,167.80 O.E+00 3.14E+01 5.38E+01 0.0150 1.824E+16
Am24 2mn 1.4821E-06 129.014.55 221,167.80 0.00E+00 1.91E401 3.28-01 0.0250 3.7576.15
Am-243 3I1152E407 129,014.565 221,167.80 O.OOE+00 4.02E-02 e.89E-02 0.0375 3.2nE+15
c-14 92432E4- 129,014SS 221,167.80 O.06E+00 1.19E+01 2.04E+01 00575 3.510E+15
CF38 1.8103E406 129,014.55 221.167.80 0.00Q+00 234-01 4.00-E01 00860 2242E+1s
Cn-243 3.0597E-07 129,014.55 221,167.80 O.ODE+00 3.95E-02 8.77E4- 0.1250 12405E+15
Crl-244 1.214E2 5 129,014.56 221,167.80 0.00E+00 8.03E+60 313E+00 02700 200E+15
CNop- 87369E-04 129,014.55 221,167.80 O.ooE+00 1.13E+02 1.97E+02 0.370o0 s73E+14
Cs-134 2S121E-05 129,01455 221,167.80 0.00E+W 2.73E0 5.66E7+o0 0.5750 1283E+18
Cs135 258639E7oS 129,014.55 221,167.80 0.00E+00 4.6E+03 6.33E+03 Therma 2203Pw 4
U-133 13472E+00 129,014.55 1.00 3.OO160 2.606+05 3.12+05 omn00 9.73BEn+13
Eu 1s4 8605E-043 129.014.56 221,167.80 0.00E+00 1.16E+03 1.86E+03 1O7500 1.ie 8E+d 3
Eu-155 6.6062E-04 129,014.55 221,167.80 O.OOE+O 8152E+01 1.46E+02 2250s 4A401Ett
FeF55 - 2.301 1E486 129,014.55 221,167.80 Q.OOE+OO 2.97E41 S.O9E41 2.7500 1.0e4E+14

236 Z1277E403 129,014.55 221,167.80 0.00E+00 .76E+02 4.71E+2 35so00 4.991.413
1-239 1.5ss3E-e 129,014.55 01,167.00 4.08E+04 2.0E4t 3SE-041 T.otal 127oE+0a
Kr-es e.262sE402 129,014.55 221,167.80 Q.oaE+00 8.0BE+03 139E+04 7,000o 9-i 03a
NpW23 12620E407 129,014.55 221,167.80 Q.OOE+OO 1.63E402 2.79E42 11 xo 7.144E+02
Pa-231 1271E44 129,014.55 221,197.80 Q.ooEo0 1.ssE+M 25B6E+01
PY-210 1.4247E48 129,01455 221,167.80 0.00E+00 1.84E9 3 3.15E43
POe147 Z6?24E44 12e14 2.156+1167.80 0CE+W6 338E+Ot 5.36E+01
Pu-238 4.2477E404 129,014.55 255Ae7.55 Q.OOE+00 5.48E+01 9MsE+01
AF2139 2.751sE-0 129,014.55 221,167.80 QOO0E+40 3s5sE+00 e.o9E+oo
AF-240 1B6184E-06 129.0455 221,187.80 o.ooE+OO 24Os+oo 3-58E+00
Pu-241 1.46ssE403 129,014.55 221,16.80 O.OOE+W0 1.9aE+e2 325E+02

Ra2211 2.1423E408 129,014.55 z1 1ff7.80 QOD0E+OO Z.76E403 4.74E403
Ra-2 4.6236E406 129014.55 zl .167.80 QOO0E+OO 5.97E401 1.02E+00
RU-108 4.0208E-11 129,0141% 221,167.80 QODOE+OO 5.15E4S6 e.89E486
Sc-7.9 3.5417E405 129,014.55 221,167.80 Q.OOE+OO 4s57E+oo 7.82E+CO
Sun12u 3.9848E45 129.014.55 z16.o QOOuE+d O 514E+OD a81E+wt
Sr-90 1A928E+OD 129.014.55 221167.80 O.OOE5+OO 1 s3E+05 3-10E+05
Tc-99 32s25E404 i29,014.5 221,167.80 O.OO aO 42W0E+O 7.19E+01
TIFZ29 6.45S2E45 129,014.55 2211.7.90 O.W0E+oO a83E+00 1A3E+01
Th-230 1.1432E486 129,014.55 22t,167.80 O.ODE+OO 1.47E41 2563E41
The232 __2E 2 _ __1_5_____ _ _ ________ _2E0
T_ _08 _ .940 12,01405 2i7.8D Q .OOE+00 1 .8DE+03 3 Q9E+02

IF232 3.7s22E402 129,014.55 221.167.80 0QoaE+00 4.88E+03 a37E+03 Themal Power
u-233 -3244E03 129,01455 0.00 312E+03 2B9E+03 3.12E+03 Nominl Hea Bouing
U-234 &1769E404 129,01455 221,167.80 O.ODE2+OD t.sE+02 1.81E+02 Oulput HeadOutput
u-235 s.7s13E408 129,014.55 22i,167.80 6.38E44 8.10E40 1.34E402 (Wat"), IW-)s
U-=s 1-3273E407 129,014.55 221,167.80 QODE+O40 1J71E42 Z.94E402 &SN2 5.99E443
F238 -1121E-10 129,01455 0.00 4.08Eo04 3.68E404 4.0BE404 Total Total

Y-90 i.4928E4aW 129,0145 221,167.80 O.ODE+OD 1.93E4-oS 3.3aE405
Othet Radtomruces 2.15E+05 3.6sE4os

Sdeto Swum Surnop~i mm'ry 'aK,-.-

Tetnplat8 Selectie Summy .
Ftr SFD Used Ba fo Parmete D H:

Ratr Modertn UaK WA1E R | T WA1ER Thk TaO Wud Mm" bDA ra

SOL HE Consttu_ Tb an tJ Th and U
OM rdchmg%, _ 00728l6s152 8Db10D0

BsipSumnar (IAWdf for bumup used In estimate
Fro SFD Es iLO

Nmnalhl 129.0t4.YS 73.60C) N Wmb drdrtqanSFD (mewlo MM
lloudkn;g ~22n .1.801 I7Do -g ra Wm Mab y hm SFD (codam b Uft

Checks -

Estinaned Baaupf
BmP Mlile Give DUM EstImae EOL. HWfCben EBL Hli

bohu n-d'k'': 1 0-991

'RGPWwt*w hco(6wovL"r9. II ef gocwac ¢ox fim*IgV4 inc asdbr i.

'TbWWmip fov r al l fud Woodale whh ONwrko must be dividd by 80L heMM62 Rnl m0 bgt Specific Wra vaue(WdelT.

U.

DOE/SNFIREP-078
ReVIions 0
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Fuel Radionuclide Inventory Worksheet

Fuel Kame SH14P#GPORTLWBR I50FLC1. IV
5NF ID 4r 371

Fuel Unibs & Descr-. 9- 251 ROD ARRAY
eA~vyNMetalmas BOL=11491Jkg; EOL.IW418g

foo swoape 81W rim

Estimated
Wel decay Ata date: 1982 Canister usage:

Estirates as et 203D 24'x15
Temeplate:W8 OJN Wfer. Zlc. IOM100%. U Th|d 9.00

"Tmerplte BUurp(M4 d): 1026.14
Template D01. Heavy Metal Mass t): 0.45991251

1[. E .- -es in X. xb b yl Gamma Sources

f . ~~~~~~~~~~~Photon Total

CUOMW t From Inid B dngF itial Acivity Nominal Fuel Bounding Fuel Energy Photonaftec

P~donuclide Template -Fuel Bumnup, (lWO' Bumup lilWdO : (CI) IvenrleCI) Ivenlorlies(CI) Group : fbomundig)

FAc-6 9.7360E4-0 25281.52 51,712.20 OLOE.00 2.46E+00 5.03E+-0 Avg.0 2V
An-241 2.434E-04 25,281.52 51,712.20 0.OOE+.O 4.01E+OD 126E+01 5.0150 4275E+3 0
AK-24m 1.42621E406 25,281.52 51,712.20 O.ODE0+OD 3.75#-02 75.6E202 3 7000 078E+14
AI-243 M1152E-07 25,28152 51,712.20 O.OE+00 3S8E-03 1.51E-02 OD375 71.E14
G-14 9.2432E-05 25,281.52 51,712.20 0.00+00 234E+00 4.78E+400 005M &2D7E+14
Cl-36 1.8103E0C6 25,281.52 51.712.20 O.ODE+00 4 E4-02 9.36E042 enss S243E+t4

Cm-243 .0597E4-0 25,281.52 51,712.20 O.OE+00 7.74E43 158E402 0.1250 3285E+14
Cm-244 4149E-045 25.281.52 51,712.20 O.ODE+00 3.Et01 7-.2E-01 02250 4.701E+14
C*-60 8.7369E404 25.281.52 51 712.20 O.ODE+OO 2.21E+01 4.52E+01 0.3IM 1I88E+14

Cs-134 2.56D1E-05 25,281.52 51.712.20 O.0OE+00 6.47E-01 1.32E+00 057 2AM*15
Cs-135 2.639E4-05 25,281.52 51,712.20 O.ODE+00 7.24E4-01 8.37E+00 oeo01 S.150E8t3
Cs-37 1.4772E+0D 25281.52 51,712.20 O.0OE+OO 3.73E+04 7.64E+04 t250 Z27sE+13
Eu-154 S.S02531- 25,281.52 51,712,20 O.ODE+0O 2.17E+02 4.45E+02 t.7S00 348E+2
Eu-155 2.D62E44 25,281.52 51,712.20 .ODE+O 1.27E+01 3.42E+01 22500 1c32E+n
hF5-5 2.2311E406 25,281.52 51,712.20 0.008+00 1E-012 1.19E-01 Z7500 25E+13
H4- 2.1277E403 25,28152 51,712.20 O.OOE+00 50E-01 1.12E+08 3000 8.100+85
F-129 353E4-06 25,281.52 51;712.20 O.OOE+00 4.01E42 8320E02 SoDOD e34E+04
Kr-85 S2625E4-0 25281.52 51,712.20 O.OOE+00 15.EW+O 3.24E+03 7.00 2605E+03
Np237 12620E047 25,281.52 51,712.20 O.O0E+OD 3.719E043 7.7243 4 1.0D t.940E+52
Ta-231 1207E-04 25281.52 51,71220 O.O0E+O 8 3.04E+0 6.2tE+C0
Pb-210 1.4247E8-0 25,281.52 51,712.20 0.004+00 .63E-04 7.37440
Pm-142 21.4E4-0 25,281.52 51,712.20 O.OE+00 6.63E+00 1.36Ei41
Pu-238 42477E-04 25,281.52 51,7120 1.OOE+00 1.17E+01 2218+01
Pu239 Z7519E485 2581.52 51,71220 O.OOE+00 6.9632 01 1.42E+CO
Pu-240 1.6184E-05 25281.52 51.712.20 OC.OE+00 4.09E802 837E-01
Pu-241 .A4696E-03 25,281.52 51,71220 QO.OE+03 3.71E041 74.0E+03
Pu-242 4.0S31E48 25281.52 51,71220 O.0E+OD 1.0378-03 2-11E43
1-23 2.1423E-08 25281.52 51,712.20 8O3E+O0 5.42E-08 3.828-03

Ra-228 4.23SE7360 25,281.52 51,71220 O.OOE+00 1.17E-0 2.39E-01
R23106 4.028E12-11 25,281.52 0.J1020 O.OOE+OD 5.2E846 2.48E4o6
Se-79 35417E45 ZSZ8152 51,712.20 O.OOE+OO &95E41 1.83E+00

Sn126 3.984SE1-CS 25.M812 51J712.20 O.OOE+CO l.OtE+CO 2.06E+OC

Sr-90 1.4928E+00 25,281.52 51,712.20 0.OOE+00 3.77E+04 7.72E+04
Tra99 3.2525E404 ZS,2815S2 51,712.20 O.OEO &22E+OD IABE+01

Th229 6.45B2E-06 25Z81252 21071220 O.OOE+OO 1.63E+O 334E+0
Th-230 1.1432E406 25Z81.52 51,71220 O.OOE+OD: _2J9E42 5.91E402

Th-?3 49.0328E48 25281.52 O.OD 1.21E+00 1.21E 4D 1.21E+00

TF20B 13964E42 25Z281.52 51,712.20 O.ODE2+0 &SM~9+0 722Er02

U-M &9?2E02 25281.2 51.1220 0.001+00 ME4M .96EW Thr al Power

U-?3 4 S44E-03 25Z81.52 O CO 4.08E+03 4.00E+03 4.0BE+03 Nominal NW boundin

U-234 8.1769E404 25Z81.52 51,712.20 O.OOE2+OO 2.07E^41 4.23E+01 Oulput Hfet output

U-235 5.7S13E-08 25281.52 61.712.20 &.35E404 2.30E 03 3.82E403 WttW) (Waf)

U236i 13273E47 25Z81.52 51,71220 Q.OOE+CO 3.36E43 6.a6E403 _7JOE+C2 lCM+43

U238 4&1121E-10 25Z81.52 0.00 5,34E404 6.26E-04 5.34E404 Total Total

Y-9D 1.4928E+00 25Z81.52 51J712.20 O.ODE+OO 3.77E+04 7.72E044

Ilkemlfe b con smuMyBrut iajid a- h 47

Tenmplate Selction Su runay
Faet SFD Ued Bass for P er D ll :

Reacor 1110dwato UIGHT WA1ER UWHTWA1ER T*6Te ~ws Ibr bwkbA*~s :
Fue jaxdd ZIRC ZIRC k led ines en d rae d W(wme).

DOLnuconalluee The.laadJL Th and V I
BOL Entk~wnwO %# so 100tc

Bunmup Summary (MWdO
5 - -- _Basis for bumup used Ih estimate:

Fro SFD E t
Nmba ? 5,281.J2 972 teml hamlbi elsl fr, SF0 wpeed b IM~d.

0db Sw 1.712201 1tB4.4 di " taWm dw* km SFD (w l ID WI4d

Checks.

Etimeated 100mupes
p EatukeatW Glven eu p E ed EtDL HWGh EOL YM

MormiaM ~ 0.10 O~
Bonln. 020 0

'Rea el Wdown, coGM removalo Warge. eippk r Wm m*V OW edallon a f bd

bp lor d luel modw e edwdho o et murt be dvd by 901. heavy mas sl we ,1T).

DOEtSW/REP-M
Revision 0
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Fuel Radionuclide Inventory Worksheet

Fad OR ham. SFPGP LWB8R REFLOr. V

Fund Unft A o.eq-. 6 * 168 ROD ARRAY
HaeeIS Meollmes BOL=S585kg E0L=564.7kng
ROD Swoage Sow INEEL

'Frus decay tS dal. 1982
Etimates - of. 2;3

Tenplate: LWBR (1.10t Waist. ZM. 60v toW0 Th amd U)
rEnpbe Bhnup(MW* 1020.14

Teomple BOL He"V M1t 1 aSe (UT): 0.45099251
Tebobate Decm hTe . 365 vea

Estkimaled
Canrsteruao:

24x15'
W.6 -00

ILEstimato e. m x6 I. b Y. yop [ 9amsSources

Radlonuclde

Plot44 TOl
CWJWdF From L Nominal v Bounding Fuel mIni Aciviy Nominal Fuel iund"l Fuel Enegy Plotoslsec

Template Fuel Burnup, (MWW' Bumup (UWd) (Co Inventores(CI) Inventories(CO Oroup I(boe ng)
9.7360E-05 12,870.00 26,325.00 .OOE+00 1.25E+00 2.56E+00 AvI. UOV
2.434SE-04 12,870.0O 26,326.00 0.03E+00 3.13E+00 6.41E+00 0.0150 2.1760ES J1.4821 E46 12,670.C0 28.325.00 O.O D.COD

AM-243 3.1 152E407 12,870.00
C-14 9.2432E-05
Ca% 1.8103E-C 5.C JCm-243 S.00 0.008Ee4 3.94E.03 B.OSE-03 0.1_2ZSO 1.672,E14

26,325.00 0.00E+00 1.82E41 3.72E-1 0.2250 23930E+14
26,325.00 0.03E+Ov 1.12E+01 2.30E+01 1 0.3750 .610E+13

1Z70.3 0 2e, 0.03 n Er+C 39 6 0A.575 I 1. 467+ I

2.8639E05 12,o70.00 26,325.00 O.OOE+00 3.69E841 7-54E-01 I 0.8500 26c2E+,13
Cs-137 1.4772E+00 12,870.O0
EuI154 &6025E403 12O870.00
Eu-155 6.602E-04 12,o70.00

26,325.00 OOOE+00 1.90E+04 3.89+04 1;2500 1.150^E13
1

Fe6SS 2.3011E-06
H-3 5.oE+C 5SAs&.o4

D O.OCE+00 2.04E02 4.17E0-2 6.00C0 1.850^u04
12,870.00 26.325.00 0.0oE+00 C .06E+02 1.65E+03 7.0000 1.6+W03

1.223E407 12,o70.00 26,325.00 03.0E+00 1.62E-03 3.32E043 11MOM0 9.87SE+01
Pe-231 1.2017E404 12,870.00
Pb21O 1.4247E06 12,870.00
PM-147 2.6224E-04 12,870.00

28,325.OD O.OOE+00

PU-238 4.2477E (
Pu_ _ S.54E01 7.24E-01

26,325.O0 0.00E+00 2.0SE41 4.26E41

'I

V
J

-J

1.469E403 12870.00 26,325.00 .OOE+00 1.89E+01 3.87E+01
Pu-242 4.0831tE0 12.870.00 26,325.00 O.OE+00 5.25E-04 1.07E43
Ra-226 2.1423E-0B 12,870.00

4.6236E-06
Ru-10l 26,325.0D O.OOE+00 6.17E47

26,325.00 O.OOE+00 4.5E041 9.32E-01
26,325.00 O.C0E+00 5.13E41 1.0uE+00

12,870.00 26,5.3a00 O.E0+00 1.92E004 3.93E+04
Tc-99 3.2625E-04 12,87D.00
Th-229 B.45B2E05
Th-230 1.1432E-06
Th-232 -9.0328E-04
T1-206 1-3964E-02
U-32 3.7822E-02
U-233 -3244E43

5.00 QOOE+00 1.47E-02 3.01E-02
) 618E41- 6.17E41 6,18E41

26,325.00 O.OOE+00 1.80E+02 3.68E+02
1O,870.00 9.96E0+ Themal Po~

Nominal Het Bounding
Output -so
(WfS") (WV"t)

26,325.00 O.0E8+00 1.06E+01 2,15E401
26,325.0D 425-014 1.17E43 1.95E43

U-215 O 26,325.00 O.OOE+OO 1.71EE43 3.49E-03 4.02E412 AN+02-
.

b~~~~~- S -t e . .i=oSeS0 2.72E-04 2.6B4-04 2.72E-C4 IlOae I OM I
26,32.00 O.OOE+00 1.92E0+04 3 E+30+04 j

2.15E+04 4390+4 I
Ait; .KS? ; 7 ~fl~e~iteeki mtm7ZtX

I From SF0 ~~~~~Used In,' 10r Paramhleter --- c

Reactor Moderator. Ma i rW~E j? TenOWb lu~dfIws tsbedg nuuFued Ciaddi Zinc j IRC IjtuI dimkihwand ONNOem Muulud~ia-awI 60.LtM ConstituentrP ThownU I ~ ThwWid U
IL

8 0ix Elmcmar %.I I 601000 I

Bunup Summay (UWd' B fo Sr burnup used In estimat:
Fo SFD T~AknbII

1~~~~2O 5.157 kwWlhllwbb**hilSRDbwsrd*M
_ ~ ~~~~~ 10.315.t kwaplakm dro* km SFD (WwlW t 0.

lrheck . .

U
-

I N_ _ I&fte I E IvMf &-.* I
.r

Estimated EOL ttWIMIG.r 101. HU

L A
'Reeclor alhuidoun. cme remoedl saweage. sheppeng or cdlhe dab conlkunlng VW IITadflal CeO~d for fRO.

sTctii hwv* lar all kW assodalaedwill Oft workdshetl flun be dv*%d by AOM heavy metal mas 10 get sedlic btaum value (faMTd).

DOE/SNFiREP-078
Reviston 0
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Fuel Radionuclide Inventory Worksheet

Kjad ni Tealte lwaon .- -- _:.
FU Nam: SHIPPINGPOIIT LWBR SCRAP

SNF D t. 377
Fuel Unt & Descr& 7 -CANSER OF SCRAP
Heavy Metal Mass: SOL.312t?9: EOL.3116.4kg
ROD Stare SitaW INEEL

Estiuatod

'Fuel deay dart me: 1982 Canister usage:

Esthnst as 2030 UNC

T-nplte: LWER (WVht Wider. Zkc. t b 100%. lb ad U) 7.00

'emenpiate Iuip(mWO: 10269.14
Twnpoate ROL Heavy Metal Mss (MT): 0.46691251

Terantte Dcay TUie: 36

NI. 8armates -.- in K. x. b y. y Gainm a Sources

Photon Tota

CUMWd From Norninal Bounding Fuel hital AcUvity Nominal Fuel Bounding Fuel Energy, Ptotonstsec

Radionucilde T -plate Fuel Bumup (IIWd'Burnup(i1WO (CI) hventorles(CI) -nentorles(Ci) - Growp ounding)

- Ac-227 9.7360E-5 10,315.62 166,981.81 O.OOEO 1.OOE+00 1.83A+01 Avg. UeV

Amo-241 2.4345E-04 10,315.62 166,961.81 0.008+00 2.51E+00 4.07E+01 O.o50 177m8+16

An-242m IA421E.06 10,315.62 166,981.81 0.00+00 1.53E-02 2.47E01 O. __ 2.837.+1S

Am-243 3.1152E-07 10,315.62 166,981.81 0.OE+00 3.21E-03 5.20E42 0.0375 2424iE15

C-14 9.2432E-05 10,315.62 166,981.81 .ODE0+00 9.53E41 1.64E+01 0.0575 Zt.68E1+s

C146 1.8103E406 10,315.62 166,981.81 0.0OE+00 1.87E402 3.02E41 0.0s0o 1.9W8+15

Cm-243 3at97E407 10,31S.62 166.981.81 ODOOE+00 a16E43 5.11E42 0.1250 tce1E+15

Cm-244 1.4149E45 10,315.62 166,981.81 Q.OOE+00 1.4t8-1 2.36E+00 02250 1.518E+15

CO-OD 8.73M-04 1~~~~0,315.ti2 1t66.981.81 O.OOE+CO 9.0tE+CO I A6E*02 omo 6.095E+14

Cs-134 260E4-05 10,315.62 166,981.81 0.00D+00 2.64E41 4.27E+00 0.76D 9.3072E15

Cs-135 2.839E-05 10,315.62 166,981.81 O.OE+00 2.95E41 4.78E+00 OI.60 1.6638E14

CS-137 1.4772E+00 10,315.62 166,981.81 0.00E+00 1.2844 2.47E+05 12500 7.347E+13

Eu-154 8.6025E-03 10,316.62 166,981.51 0.O0E+00 &87E+01 1.44E+03 1.7600 1.1460E13

Eu tSS&66D62E44 10,315.62 166,981.81 QOOE+OO 681E+00 11.10E+02 9n 3323E+0j P 5FeSS 2.3011E-06 10,316.62 166,981.81 0Q00D+00 2.37E-02 3.84E-01 2.7500 6.1888e13

H-1 3 2.t277E403 1QA1tS.62 166.981.81 O.ODE+W0 2.t9E+Ot 3.55E+02 35000 2.98405

1-129 1.853E06 10,315.62 166,981.81 0.ODE+00 1.64E802 2.6_E-01 56000 9.3W444

Kr-65 6.2625E-02 10,315.62 166,981.81 QOD.E+00 6.46E+02 1.05E+04 7.0000 684E+03

Np^237 1.2620E-07 10,315.62 166,981.81 0O.0+00 1.30E-03 2. 1E-02 11.000 5294E+02

Pe-231 1.2017E804 10,315.62 166,981.81 0.002+00 124E+00 2.01E+01

Pb21o 1.4247E-08 10,31t.62 166.981.81 QOOE+oo 1.47E-04 2.38E-03

Pnm-147 2.6724-04 10.315.62 166.981.81 OOE+00 2.71E+00 4.38E+01

Pu-238 42477E-04 10,35.62 166,981.81 0.00E+00 4.38E+00 7.09E+01
Pu-239 2.7519E4-5 10,315.62 166.981.81 O.ODE+00 2.84E-01 4.80E+00

Pu-240 1.S184E405 10,315.62 166,981.81 O.OE+00 1.67E-01 2.708+00

Pu-241 1.4695E403 10,315.62 166,981.81 O.0+CO 1.S2E+01 2.SE+02

Pu-242 4.0831E-08 10,315.62 166,961.81 Q.OOE+00 421E404 .2E-03

' L Ra-226 2.1423E-0i 10,315.62 166.981.81 Q.OE+C8 - 221E44 3.8E-03

Ra-228 4.6236E406 10,3t652 166,981.81 O.OOE+00 4.77E802 7.72E41

Ru-106 4.0208E-11 10315.62 166,901.81 O.O0E+00 4.15E407 S.71E46

Se-79 3.5417E-0 10,315.62 166,981.81 0.0E+00 365E4-01 5.91E+0O

Sn.126 39848E-05 10,315.62 166,981.81 OO0+0D 4.t1E41 6.65E+00

Sr-gO A.928E+00 10,315.62 166.981.81 O.OE+00 1.54E+04 2.49E+05

Tc-9g 32525E-04 10,315.62 1S6,98.1 S .OOE+00 3.36E+00 6.43E+01

Th-229 6.4582E405 1O31S.62 166981.81 t 0ooE+00 6866E-01 1.08tE01

Th-230 1.1432E-06 10315.62 166.981.81 O.ODE+00 1.18E-02 1.91E41

T8-32 -9.0328E80 10,315.62 0.00 3.3084t1 329E-01 3.30E41

T-208 1.3964E-02 10,315.82 166.981.81 0.E0+0 1.44E+02 2.33E+03

U-232 3.7822E02 10,315.62 166,U91.81 .O00+00 &90E+02 8.32E+03 Thermal Power

U-233 -.3244843 10,315.62 0.00 1.11E+03 1.68E+03 1.11E+03 NomIna Neat uing

U--234 61769E44 1031A.62 166,981.81 0.00E+00 8.44E+00 1.37E+02 Outout -HeatOutput

1235 5.7813E80 10,315.62 166,981.81 227E-04 824E44 9.88E-03 - tWafts) (wafte)

-U-236 1t327307 10,315.62 166,981.81 QODE+00 1.37E43 222842 i3AOE+02 4AE8403

_ U-238 -31121E-10 10,315.62 0.00 1.45E44 1A2E844 1.45E44 ToW Total

Y-40 1.4928E+0 10,315.62 166,981.61 ODE+0D 1.64E+04 2.49E+05
Other Rauinuclies 1.72E+04 2.79E+05

lILIUT ~ Sdeciomu S. ,nS Sim - .1e f_ _ _ _ _ _ - ' _ - _-

I niplata Seection Sun qary
Frem SFD used fais or Parameter ifrences:

a ct_ Madertor iGHT WATE UGHT WA1ER TlfsWAlERsmdb' easS

NW t Skhg: ZiRC ZIRCBdw ma lpw*sNmwkd (Wora( 4

R OL HU C ONstbns Th"tU m old u :
, 1OLEvalc.nent 605100 ..

Bumup Suinmy(W lits fis or bumnup used In estnata:
- ~~~Fremn 8FD a

Nminl: "A l-,i kacaot eded bee lmy man dstted.= - 1t6,s98121 20ATI 2*e f Iaen mdm*m SFD b IMAR ID-

simated -unvmpf
-omup Muftfier Oiven Burnup Estdathed ROLG HIkV lven IOL HU

Nomi 0.1501Round33 O 2 9 0..2

'ibador 5 dn, cm reval. teg. lldtg or MMe dale CiNM VWt ftit Cesd tr us.

._*tal bsmP br mg kW assocated wt wwsuld must be ivIded by OMo" heav metal m ID 5M secifc burrm valuses (MW&fT

*

D08/SNFAREP-07
Re-vislon 0
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Fuel Radionuclide Inentory Worksheet
LFudsadi Templatlinftoodj I ,, :rtl.

Fuel Huem SHPPINGIPOT SWBR AP "ER 57118)
SHP ID 4: 379

Fuel unit & Deo:I 1- CANISTER OF SCRAP
Heavy Mal Mu : BOL244.Okg: EOLs2429-g
ROD som sa4: IN1

'Fud dea start datu 18
Estimates as at. 2030

Template LWBR WLill Walar. ZDc. 60 to 100%. Th and U)
5
Templata 8wnup(UWd 10269.14

Te bat80L. Heavy Met Ma IT: 0.4591251
Temilas Doem To. 35 Vas

Estimated
Canister us1

I 1.00

XLEI.b tets,- X. * X :b Is Y. n Gam Sourtes
- . ..... ~~~~~~ ~ ~~Photon Total

CLUU~r Frotn Nomnina Boundingi Fuefl Inita Activiy Nomia Funt Boundhkg FuM4 Enew~ Photonasrse
Radionuclid Temnplate Fue IBumupt (UM Burnup WO' (Co Irnentorie<iCi) bifentories(Co Group (bounding)
AC-2W &73.0E-07 1,654.38 13,061.64 0.00E+00 1.6E-04 1.27E+00 Avg. 87V
Am-241 Z.4345E-04 1,654.38 13,001.64 0.00E+00 4.03E4-0 318E+0O 0oot50 1.077E*1S
A-24. 1A821E-046 1.66438 13,061.64 0.00E+00 2.45E300 1.14E402 0250 2.7tE8u1
Am--24 3.01s2E-07 1,654.38 13,061.64 .ODE+00 o .25E-04 4.07E343 0.0375 7.280.14
C-14 92432E-06 1654.38 13,061.6i4 OoE0.00+00 73E-071 7E0 0.05o75 273E+14
C4183 1.4723E00 .1,65438 13,061.64 0.00E+00 2.4sE403 21938402 os500 13a74E14
Crnu-4 3.0597E-07 1,654.38 13,061.64 O.o0E+o0 1.05E404 4.1DE403 0.1250 8s27E+t3
CE-244 A1.40E-4 1t66438 13,061.64 0.00E+00 1.34E02 8.ssE301 22500 1.147E3+1
Co-s8 s.73e9E-04 1,6543s 13,061.64 O.OE+00 1.45E+D0 1.14E+-0 0.750 4.7486+13
C-134 2.561E-05 1,654.3 13,061.64 O.ODE+00 4.24E40 3.34E401 0.500 72s8E814
Cs-132 21.5863E-06 1,65438 13,061.64 0.00E+00 4.4E-02 2.74E-01 000 1.30tE013
C-O137 .4772E+a0 1,654.38 13,081.64 0.00E+00 1.44E+03 1.93E+04 17000 5.3747E+2
Eu-1s64 1.025E-03 1,654.38 13,061.64 0.0E+00 12.2E+01 1.12E+02 1.7500 4.142E011
Eua155 1.207E404 1,65438 13,061.64 0.00E+00 1.Q9E+o0 8.63E+00 2 2eot+07
Fe-50 1.30t14-06 1,6s4.38 13,061.64 O.O0E+00 2.81E3 3 3.OE-042 z7sco 6D4E*12

-3 212.E243.04 1,654.3s 13,061.64 0.00E+00 3452E+Do 378E+C. .S0 233EE404
-129 14.873E-04 1,66438 13,081.64 0.00E+00 .2E03 6.57E502 SoooO 7OE

Kr-85 e.272sE9- 1,66438 13,061.64 0.00E+00 1.04E+02 368E+02 7.0100 50
Np-237 1.2620E4-07 1,65438 13,061.64 0.00E+00 2.69E-04 2.65E11 3 tioo 4.141E8o1
Pa-231 12017E-04 1,664.3 13,061.64 O.OE+00 2.43+1 1.07E+1_
Pb-210 1.4247E8 8 1,65438 13,081.64 O.0OE+00 2.37E-0 1.53E-04
Pa-147 2.124E4-0 1,654.38 13,061.64 O.OE+00 4.34E4- 343E2OO
Pu-232 4.2477E-4 01,66438 13,061.64 O.OE+00 7.03E-0 6.04E+-0
Pu-239 4.750E08- 1,6643s 13,061.64 .OO8E+00 4.55E3-02 65sE41
Pu-240 1.9184E-0D 1,6S4.38 13,01.64 0.00E+00 8.58-02 5.201E41
P-241 14A695E243 1,654.38 13,061.64 O.OE+00 2.43E+o3 1.92E+31
Pu-242 43.231E254 1,6s4.3 13,061.64 0.00E+00 .75E-05 5.33E204
Ra-226 6.1423E8-0 1,664.38 13,061.64 0.00E+0D 3.54E74 2.8sE44
Rh-220 41.1328-06 1,65438 13,061.64 0.00E+0D 71.SE-03 6.04E-02
Ru-108 4.0208E-1 I 1,654-W 13,061.64 O.ODE+Co 8.85E48 .52E407
ST-79 3 28417E-30 1,664.38 13,01.64 2.53E+0 2.5E7-02 4.63E401
Sn-126 139648E-0 1,654.38 13,061.64 0.00E+00 3859E02 5.20E2011
Sr-o 1.49Me+00 t,e54.3s 13,081.64 O ooE+Do Z.47E+03 1.95E+04
Tc-99 32525E-04 1,654.38 13,051.84 O.ODE+OD sSME-t 4.25E+aW
Th-s s&4582E oS 1,654.38 13061.64 D ODE+OD 1.W7E-t s44E401
TS23D 1.1432E486 1,6s4.3s 13.061.64 O.oDE+OD 1.S9E403 1.49E402
Th-232 -9.328E-08 1,6S4.38 QOD0 2 s8E402 257E402 2.SBE-02
TSI-6 1.3s6E42 1654.38 13 0e1.64 QDO0E+OD 2.31E+01 1.S2E+D2
s22 3&7822E402 1,6543S 13,081.64 O.DDE+OD 8.26E+011 4s94E+02 Thermal Power
LS-233 43244E403 1s54u38 o.OD a6sEi41 &14Em1 8.6sE+Ot NominalHog Bounding
U-234 &1769E404 1,654.35 13,061.64 .OODE+00 1.35E+OD 1.07E+O_ Outpl Heel Outpdl
U-235 5.7813E-0g 11,65438 13,0611.e4 1.78E-05 1.13E404 7.73E404 (Wp) (Watts
U-236 1.3773E407 1,654.38 13,081.64 0oDE2+ao Z 2-0E4-4 1.73E403 4.651Evt A 02
BU238 S ( 1121E-10 -y (B s b u 0.00 sEd 1Esma.14E45 I Ta Tota
Y-0 1.4s2mE+0 . 1,854638 13,061.84 o .0DE+0 2.47E+03 ebye4
Ohers Radonucl_ ___ 2.76E+D3 Z1SE+04

Template SelectiorB Suraruty . ..
Provi SFD stIuataed Dindee 0H

Romb oeor ator LKtirWATERt UGHWWAT Ms Tayoar u~d 8x ft U: o

Fud Cbdb zlRC 2iRC Thk W binand w tes c Awk
DOL HU Constiuns Th andt U Th adU

BOE Enrichment %: 0.71 60 b 100

Burnup Summary (UWdr Bado1r bump used In esina

Fro
4

SFD Estimatbd
"Ornomah 1 .6S4. bm" akdawfto ftw hwq m mmidn ded y ed

B*%mdWWh 13 M1. 3 5 bue hW m dredtoo SFD (wm bo lo M.

|Estimated Bu=rW
Bumup lulN~lipb o Ghen Bump Esht' EOL. HIUG- EOL HU

i 030w | 1.00i
BowdIrV 2.391 2

'Ret b~hldn. c , dI~ag, *sh et eo_ dale a,. IhwlffeallOVC00840iet L

'Tota bu Mer al kW asw e with th wat must be dvtb by 80t he"v mei "ma to 9Z spectic km* vales(IWWMI.

J

J

U
U
Ii

J

L

DOEISNF/REP-M7
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Fuel Radionuclide hventory Worksheet

Pue 111110,11: SHIP*PIIC ORT LWBR SE
SW ID# 350

Fuel WahlS Desor 12 -619 RW HEX ARRAY
HeayMetl E~lass: BOL.5218.3kg: EOL.5110-89
ROD Strap itge89: NEEL

Estimated
'Fue decay Srt dat: 1982 Canister usage:

Estiut as oft 2030 18x15
Trnptate: LWBR OJiM wSWer, sc. c to 100%. Th aid UL 12.00

Tempmlae surnup(UwO): 10269.14
Temlae D0L Heavy Metal Man O): 0.45991251

Templae beaThueh. 35 ver

nD. i.timus . -i X. xa b y,. V I Gamman Sources
Photon Total

CiMWd From Nominal Bounding Fuel hintal ACtv-y Nominal Fuel Sounding Fnl I E Y Photonsteec

Template Fuel Bunup (MW) Surnup (MWdf (C) bwerntories(C) kentorles ) Group (bounding)
Radlonuclide
AC-227 9.7360E.435
Arm-241 2.4345E-04
Am-242ni 1.4821E-06

3 278.657.20 .OODE+00 1.S1E+01 2J1E+01_ _vg. M VY

3 278.657.20 O.ODE+D0 3.79E+01 6.78E+01 0.0150 22S8E+16

3 278,657.20 O.OOE+00 2.30E01 4.13E-01 0.D250 4.734ES15155A405.

Amn24
C-14

3.1i
9.24

278,65720 Q.ODE+00 4.84E402 8.68E-02 0.075 4.D462E15
1 = 4,422E*15

24125E+15
C1-36
CM-243
CnF244 - 1.4149E246 0 15.505.33 278,65720 C.002E+4DO 220E+00 3.94E+00

CO4O 8.7369E-04
Cs-U34

158,50563 27M857.20 O.ODE+D0 1.36E+02 2.432+0 0.3750 1.017E+15

1565O05.33 27a65720 O.OE+00 3.98E+00 7.13E+00 [ 0.75 i.s3E¶+e

155,505.33 278,65720 O.ooE+00 4.45E+00 7.98E+00 I oJS50 2.77W+14
CSa135
65%137 14772E+00 155,505.33 278,657.20 o.ooE+00 2.30E+05 4.12E+05 1.226E+14

2_40E+03 1.7500 1.12E+13
s5558E+06

H-3
1-129 -- 1.a53E-06 - 155.505.33 - 2711.657.20 0002E+00 2.47241 4A42E-01

Kr5 s 62625sE02
P-=237 1.2620E47

P8.231 1207E44
-210 1.4247E-08

15,506.33 27a65720 O.ODE+00 9.74E+03 1.75E+04 7.0000 1.14GIE02

278.65720 0.002+00 1202-02 152E-02 11a 000 8,34E40

ms78s65720 o.o0E+00 1.87E+01 3.35E+01

155,5.33 278,65720 O.OOE+OO 2.n2^-03 3.97E403

Pm3147 82.8Y24E44 155,50.33 27a657.20 7.31E+01

P-239 o

s4E46 _ 15is506.33 278.65720 0o00E+00 2.522+00 4.510E+O

Pu-241 1.A695E-03
PU-242 4.0831E248

3 278,65720 O.ooE+00 229E+02 4.09E+02

3 278.65720 O.OOE+00 6.35E43 1.14E42

Ra-226 2.1423E48 1i55,50.33 278.65720 O.OE+O0 3.33E403 .97E03 I

Ra-22 4.6236E46 165,506.33 27865720 O.o0E+00 7.19E41 129E+00 I

Ru.106 4.020SE-l1 155,s50.33 278,65720 o.ooE+00 625E-06 1.12E45 J

sr-o 155t50s.33 278.85720 0.O00E+00 Z32E+0O 4.16S+OS

Tc-99 32525E44 i
Th-229 .4582E-46 1
Th-230 1.1432E46 I
Th-232 _04D32sE4s 1

55.50.33 278.65720 O.oE+Oo 6.06E+01 9.06E+01

A

O 0.00+00 1.0DE+01 1.80E+01
a 0.00o+00 1.78E41 3.9 I41

155-5533 0.00 5.51E-41 S.37E41 5.51E41

TI-20 1.3964E-02 155,505.3 2
UI-32 3.7822402 155506335

U-233 -3.3244E43 155,505.33

U-234 8.1769044 155,50.33

U-235 i.7813E48 155506.33 2
U-236 13273E47 155,505.33

w-238 ..1121E-10 155,50.33

Y-9 1428+00 155,506.33
onhe Radonucldes

ILTeplt6Selefthon SF.ma BSuruup S aary. sad (3ecU -.
Taul6ate Selection sumary __ _ , I I

278,657.20 Q.OOE+o0 2.17E+03 3.869+03

m.65720 ODE+00 6is8E+03 1.osE+04
0.00 1.5E+03 1.34E+03 1.85E+03

278.65720 o.0OE+O0 1.27E+02 220E+02

7a65720 3.79E-04 9.37E43 1.52402

278,65720 O.0DE+0 2.06E402 3.70E42

0.00 2.42644 1.94E44 2.42E44

Thermnal Power
Nominal Heat Sounding

Output H eat output
Awats) : Walts)
4.162 7AE.48E

Total TOW

I Feem~~.no SFID I Wd Sasis for Parameter Olferenicer:

Reactor Mout- O -~E UG2TWATER Tnd~a~ leiegm
l~~uel~tadcaw 230 M G Hensidift an udwutPrM,-.- -ntevom&

501. MN Co=E lEi~s: Th i U'i and U
I OLv EzuidunmItS 07617574A WIt 03100

Bu.nup Sumnary (IWd'

Lif
for burnup used In estimate:

_%SZZZ3 i 11"Aw bt Wum Mae y km~b SF0 )cuwoond ID MN).
~,65201 20I81~i3. e WW bnseadmcf kmSFD oawetlaID UN

I
Estimated B~

sumup UU!"Priff I aim 0 1
IMI O�q
2391 0.751

INIMid

Etimated EO HIIIIvIIJ01.1 EOL 41
I ess0

_ , 

.

'ki- ar at3relannknlatbrnao ceased ot luel

'TOW ld Otmp lo td eseomdabed w~h #te Workaee MOea be dv~kkd by B0OL heav meldM lID 9ega epeCfl uMIP values (MWf.t).

DOEISNFiFIEP-M7
FrevlUo 0
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Fuel Radionuclide Inventory Worksheet I

&fued atrafuteulrm tion .~
Fuel Name: SHIPPINGPORT PWR C2 BLKr

81,11 V ml. 122
VWuel sit & Desw: 17 -17 FLAT PLATES
HeevyMetal Mam, B0L=1323hB351rg; EOL.1038.99kg
RoD Storage fle'RI

'Fuel decay start dab 1974
utmdates as 203

Template PWA (Ught Waler, Zarc. Oto 5%, U)

'Tenlplate, unup(lWd): 61.92
Template 1Ot. Heavy Metal Man MT: 0=0176911

rnp a u .U me ,.ds5

Estinlated
Canister usage:

I97x15'
17.00

1.aitik in X. 3. - Y . a I G onnmaa sources

Photon Total
CUAWd Fron t4uorlnal Bounding Fuel Otial Activity Uominal Fuel Bounding Fuel Energy Pholonsalec

Radionucide Terriplate Fuel Uunwpp (lVWdf umup (MWdW (CO ibvenforkeCl) bIventorles(Ci) Group gboumding)

Ac-227 1.0733E-09 270,675.47 541,350.94 Q.ODE+CO 2.91E44 5.81E04 Avg. eV
Am-241 14751E-01 270,675.47 541 ,350.94 0.00E+00 399E+04 799E+04 0.0150 2.06SE.16
An-242n _ 2.6809E-04 270,675.47 541,350.94 .OOE+00 7.26E+01 145E+02 0.0250 4.128E,15
Am-243 6.2484E-04 270.675.47 54130.94 0_.00_00 1.69,02 3.3E+02 00375 3.8906E15
C-14 4.7820E-05 270,675.47 541,350.94 0.00E+00 t1296+01 2.59E+01 0.0675 4.8676,15
61-36 8.0297E-07 270,675.47 5413094 O.E000 2.17E-01 4.35E-01 0.0850 2274E615
CjF-243 1.7426E-04 270,675.47 541,350.94 O.ODE+OD 4.72E+01 9.43E+01 0.1250 1.513E+15
Cn-244 2.7616E-02 270,675.47 541,350.94 O.0Y06. 748E+03 1.60E+04 122SO 1.J42615
Co-60 3.56104-04 270,675.47 541,350.94 O.OOE00 9.64E+01 1.93E+02 0.3750 5.386E,14
Cs-134 2.6260E-07 270.675.47 541,350.94 O.OE+OD 7.11E402 1.42E01 05750 1.975616

Cs-135 A4433E4-6 270,675.47 541,350.94 O.O0E0O0 3.91E+00 7.81E+00 os500 1.9286E14
Cs-137 9.8870E-01 270.67547 541,350.94 0.OOE.00 2.68E+05 5.35E+05 12500 1.227E514
Eu-154 6.0320E-3 270,675.47 641350.94 0.O0E+OO 1.63E+03 3.27E+03 1.7500 5.305E612
Eu-155 2.1770E404 270,675.47 541,350.94 O.E0+00 5.89E+01 1.18E+02 22500 8,166E+08
Fe-55 7.926E-07 270,675.47 541,350.94 O.ODE+00 2.15E-01 4.29E41 2.7500 &125E+09
FE3 8.946E-03 270,675.47 541,350.94 * .O0E+O0 2.42E+03 4.84E+03 35X0 2229E.08
1-129 9.J28E4-07 270,675.47 541,350.94 .O0E+0 2.66E641 5.32E41 50 9.526E+07
Kr-85 1.0707E-02 270,675.47 641 ,350.94 OO0+O 2.90E+03 5.80E+03 7.00o0 1.096E.07

237 1.1927E-05 270.675.47 541,350.94 0OOE+OD a23E+OD 6.46E+00 11.0000 120E+06
Pa-231 14703E-09 270,675.47 64130.94 O.OOE+00 3.96E-4 7.96E-04
P0-210 1.6828E-10 270.675.47 541,35.94 O.O0E+OO 4.55E-05 9.11E405
Pm-i147 6.9606E-06 270,675.47 541,350.94 O.ODE+00 1.68E+00 3.77E+00
Pu-238 6.6263E-02 270,675.47 541,350.94 0.00E+00 1.79E+04 3.59E+04
Pu-239 1.1618E402 270,675.47 541,350.94 O.ODE+00 3.14+03 629E+03
Pu-240 1.5142E-02 270,675.47 541,350.94 O.DE+0O 4.10E+03 820E+03
Pu-241 4.3766E41 270.675.47 541,350.94 O.O0E+OO 1.18E+05 2.37E+05
Pu-242 6.4260E-06 270,67547 541,350.94 O.ODE+O0 1.74E+01 3.48E+01
R%-226 3.6501E-10 270.675.47 541,35.94 0.00E+00 1.04E-04 2.06E-04
Ra-228 52955E-12 270.675.47 541350.W94 O.OE+0 1.43E-06 2.87E4-0
Ru-106 2.0413E-14 270,675.47 51,350.94 0.00E+00 5S.3E-09 1.11E-08
Se-79 1.2376E-05 270,675.47 541,350.94 0.0E+OO 3.35E+00 6.70E+00
Sn-126 2.5210E-05 270,675.47 641,350.94 0.OE+0O 6.82E+00 1.36E+01
St-90 6.4163E41 270,675.47 641,350.94 0.00E+00 1.74E+05 3.47E+05
Tc-G6 3.9357E404 270,675.47 541,350.94 .OOE+00 1.07E+02 2.13E+02
Th-229 1.5644E-10 270,675.47 4130.94 0.OOE+O 4.234-05 6.47E5
Th-230 2.7972E48 270,675.47 4,350.94 QQOE+00 757E-03 1.51E-02
Th-232 5.3036E-12 270,67547 541,30.94 .ODE+0 1.44E-06 2Z87E-06
T)206 1.5136E-07 270,675.47 641,3594 0.00D+00 4.10-E02 &19E-02

U-232 4.1005E-07 270,675.47 541,350.94 0.00E+00 1.11E-01 2.22E-01 Thiennal Power
U-233 2-5856E48 270,675.47 541,350.94 0.0OE+Q0 7.00E-03 1.40E02 "oeninal Heat Bounding
U-234 526S5E-05 270,675.47 541350.94 0.0E+0D 1.43E+01 2.85E+01 Output Heat output
U-235 -1.4487E46 270,675.47 0.00 2.03E-02 O.O0E0O+ W036-2 :ansl * Ewas)
U-236 758388EC6 270.675.47 541,350.94 0.00E+00 2.05E+00 4.11E+00 4.OE+W3 9.79E503
U-238 -2.6129E.07 270.675.47 O.0D 4.42E-1 &71E41 4.42E41 Total TOtal
Y-90 6.4180E41 270,675.47 541,350.94 O.ODE+O0 1.74E+05 3.47E+05
Olher Radionuclds 2S8E+05 5.16E+05

W1 lrSdaett~on &uoun__az Boxyup Surrmnmo7_ *nd _ _ecks:

late Selection Summa ry

.Frm SF Sed fors Paramer Differences:

reacto Moderator-[UHWA T LIGH WAlER
Fe cladding ZIR ZIRC

.OLHU Cwnatienft U U
10LEnrichrnen% 0.71 0105

Burnup Summary (BWdf _ basis br Ournup used in estimate:

Pram SFO E ed d
Nnibnd 1 R ISA92251 iWI Wnv cdDA~d i270.67ate by edl mm ledil

_____oundhg_________________ U 541.350. b3 an d b be bluriNmalbup,

unumup Mu Given Ournup Estimaed EOt. HMIGIvan EOL HU

oumndlhg 111.17

' buP d odlrn,o b Wodee s ordheet onert bn c d by b l. e

kFb bulu for dl KWl sssodabed wm thlIs wshtee mus be dvkbd by 801 hev ital UIIRS b1 get dspcISk xnW B vaus(WdMT.

DOEf!SNfi:P-=7
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I III

I
Fuel Radionuclide Inventory Worksheet

FUel flo. SHFPOOGPORT PWR-CI-S4
SNF ID 4: 194

Fuel liln 4t& Dex 1-17 FLAT PATES
Heavy Mal Ms: ta OL.3.0247g : OLI_2.63kg
ROD Storap Slt INEEL

'Fud de tAM dat 1954
Estimates as of. 230

Template: Faindw (Up Waer. SST. 60 100%. U)
'Tanplaft Bwp(UW* 6.01

Template OL Heav Meal Msa (UT): 0012882
Tamolate Deca Timw. 66 ya

Estimated A
Canister usaWe:

I 1.00

EL Esidmati , m X. b Y. yD I Gamma Sources I
CUUXWiFrau . NotdS Bountidg FUe initialACtvty Nolind FuId Bonding FLUe Ee TOnua

Template FueI Bunup (MWdO Bumup (UWdf (Ci Inventores(CI) hInverodels4C) Gram (bounpdinctRuddd

4.5940E-C s tf X n *17 RS. -
ttS99 oaoE+oO 4. t7E46 834E45 I AVhV MOV J1,815.99 O.OE+u00 1.04E4-1 2.08E-0 I 0.0150

I !5E45 I aoso 1377Ev13
Am-243 9.8238E-10 90t.00 1,815.99
C-14 2.2928E-04 90600 1,815.9 7
CI-36 1.2260E-06 900O0 1,815.99
CM-243 1.2000E-10 9i0O. 1.815.99 1
CM-244 7.3577E-10 90800 1,815.99 t
Co-GO 1.3732E4- 90&00 1,815.99 1

1.78E4- I 0.0375 1.197E*13
1.24E*13
7.757E+12

.12
D 6.68E47

0.OE+00 1.25E+00 2.49E+00
9000

908.00
908.00
908.00

1,815.99 O.uuE+00 1.15E-07 2.31E-07
1,815.99 0.00E+00 2.75E-02 5.51 E-02 o0asoo

0.u0E+00 6.59E+02 1.32E+0u t12O 3448E+1t11

J

U
5.43E-02 1.09E41 1.7500 1225E+10

Eu-1t5 1.057M.745
Fe-55 4.1631E-07

22520 2.318E.06
2.750 1 038E+06

Fl-3 4.o722E04 9MOO0 1.815.99 I 4 1 248E402
1-129 7.3195E-07 908.00 1,15.99 O.uE+00 68.

414E-03 906.00 1,815.99 Q.X8E+00 5.40E+C0 1.08E+01 7

1,815.99 O.OE+00 1.04E8- 2.09E403 11.0000
6.44E4S 1.29-04

Pb-210 4.08E-09
PM-147 4.2296E47
P-9-M nEW run
PIF238 soaw
PU.239 .6722E-04 908.0 1,815.99

9so8.
98.00
906.00
9.W00
908.00

1,815.99 o.00E+00 7.86E-02
1,815.99 0.00E+00 tS3E41 3.07E-O

1.79E-06 S8M-06
RI-226 4.5740E-12 8.31E49

U

I
,]

Ra-228 8.3511E-12
RU-1Wo 2.0516E-19 1.815.99 0.002+00 1
Sa-79

Tc-

SC8.00

908.00
908COD
908.00I
908.00
908.0W

0.08E+00 1.04E-02 2.09E4-
O.OE+00 6.07E+02 121E+03

1,816.99 O.OZE+00 1.20E-02

3.47E-01
Th-229
Th-230
Th-232

2.3727.E11
2.7354E-10 1,815.99 080E+00 2.48E-C

1,815.99 O.CE+00 7.S9E-CI
5120-8 1
U-232A
U-233

U-23 _ -

1.3594E-12
1.82288488
IL3E-08-0
L3344E809
(.0749E-M
2.7761 E-0

1 908.0 1,815.99 O.E+00 1.47E8f ;
908.00 1.816.99 O.OOE+00 199E-05
906.00 1,816.99 O.OOE+00 103E-06 I
906.00 1t815.99 O.0E+O &7E084 i

3

Thermal Power
NombWl Head Bounding

Out Heg OutW
(watts) (WaIt)

7382+06 1.49I+01
Total Tow

0.00 6.08E483 356E43 6E08348
1,8169 0.OOE+00 1.47E42 2.94E421.6190E45

-2.8547E49L VUcLUV 0L.0 7.12E495 6.8E-0 7.1
Y-90 6.6889E-0 9060O 1,815.99 O.OOE+00 6.07E+02 1.21E+03
Othe Radonudee &25E+02 1.65E+03
ml epte Sdeed-o.5u,-y B ur*.S-.n a" n; _ _- __,_ _

Tenvat Selection Summary
Frn SFD USe Basis for Paammter DDiftrencrm

Reater 1todeY w o.7~LIGHTWA LMHT WALTERHWS TrEHTtw ased r krei h
Fuel addln gZ SST This As m Pa9Iiwnpi mdli - peaet(d.4 bdAs tkgSubM

BCI HU Conswtiu U .U kagoyta
MCL EnIctineri %.I 92 99961 60W 100

U
IBurmup Summwry (U

I

________ BSSfor bunmup used Int estimat.

rier SFO Estimated

I 9011,at mt md
1 1.815. ara~aw~melobetwice, I Ilem

Li
M-Ib

Dodlenp_

rdrn Estimateld -up
A4 2t I I

6"44
Eatimeed ECL HWGCIvm EOI. HU

I 1.01

'Reedto elsatfwn core removal, imoage gidppi or odte date omftflNt VW kraddalot ceamd for fuel.
*5ola bunag ior all aiel asociate wO5 N sa wookshee mut bes del e by DCL heav meWa m mw teg pe l x ban viuse (kIW dC M .

DOE/SHF/REP-078
Resvtslo. 0
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Fuel Radionucilde kwentory Worksheet - -

Fuel Kam,:SUP4Pf PWR-C2-SI
SNF ID#, 195

Fuel Units & Descr 19.1IO FLAT PLATES
Heav Meta Mans: BOL.343228kg; EOL-= Ml03kg
RM0 Storage VWe StEEL

'Fhd deay start date: 199
Eatlmaes as all 20310

TaMPlate: P*r WNt Waler. SST. e0oI 100%. U)

r@amplate 8-nup(MWd): 6.01

Template S0L Heavy Metal Mass tT): 00012882
T-Wst Darav Thno: So1 sa

Estimated
Canister usage:

1 t9.0O

- IL EliArates Q: on X. Xe, b y. yb Gamma Sources

Photon Total
Ci/lWd From Homisnal Bountirng Fiel etfIal Act Nominal Fuel Sounding Fuel Energy Plotoneftec

Rsadiontucde Template Fuel Bunwp (LWd)' Bunu,. (MWd)' 4C0) lfentorles(Cl) Govent s() up C ounssing)

Ac-427 3.4276-06 116,375.01 232.750.02 0.00E+O 3.99E-03 7.98E403 Avg. M*Y

sm.941I IA.flC.Ad l1t41A7 I M o n O nftncnn * 1*2ri aE nnsql 91.Ftf

AM-242mn 7
AM-243I

232,750.02 O.OE+00 9.25E-04 t.85E43 _O0250 2s22E15

232,750.02 0.00E+00 1.14-04 2.29E04 I 0375 2.187E+15.8386E-10 t16,375.01
G-14 2.2978E-04 116,375.01 232,750.02 O.OOE+00 2.67E+01 5.35E+01 00575 2,3525.1

CS36 1.2261E-06 116,375.01 232,750.02 0CE0w+00 1.43E01 2.85E-01 0JD850 1A.21E+*1

Cm-243 1.7271E-10 16,375.01 232,750.02 O.OOE+00 2.01E-05 4.02E-05 0.1250 9217E+14

Cm-244 1-3058E409 116,375.01 232,750.09 O.0E+00 1.52E404 3.04E404 0Oz 1.224E,15

Co60 9.8636E03 116,375.01 232,750.02 0.wOE+00 1.15E+03 2-3VE+03 03750 5341E+14

Cs34 1.9617E-08 116,375.01 232,750.09 0.00E+00 22E-03 457-03 0.5750 8.892E1As

Cs-135 3.0316E-05 116,375.01 232,750.02 O.OOE+O0 353E+00 7.06E+00 0.8500 8.772+,13

05-137 1.0263E+0D 116,375.01 232,750.02 0.00E+00 1.19E+0u 2.39E+05 1250 1E+t14

Eu-154 2.0017E-04 116,375.01 232,750.02 0.00+0 2.E3E+01 4.66E+01 1.7500 2.2802E12

Eu-165 6.597E- 116,375.01 232.750,0 .00QE+00 _ .0+01 2 2.25 1.*46E9

I+37
23027 5.27E+00 1 27500 -- A86E.08

3500 t 1E36E4

1,5661E-4
1.1494E4 t1 6,375.01 232,750.0A 0.00. 0 1.34E-01

116,375.01 232.750.02 0.00+E00 6.76E-03Pa-231 5.870E.08
I Pb-210 112985E-12U ,f PM-147 2.2196E-05

Pu-238 2.6223E204
Ps-M239 6.6739E-04

116,375.01 232.750.02 O.w0E+00 1.51E-07 3.02-07
116,375.01 232,750.02 OOE+00 2.58E+00 5.17E+OD

116375.01 232,75002 0.00E+00 3.05E+01 6.10E+01

116375.01 232,75Q02 OOOE+00 7.77E+01 1.55E+02

rv-
Pu-242 1.9717E-(
Ra-226 3.0000E-12 116,375.0 232,750.02 O.OOE+00 3.49E-07 6.98Ei07

Ra-228 8.3328E-12 116,375.01 232,750.02 0.00E+00 9.70E 07 1.94E-06

Ru-106 6.1464E-15 116,375.01 232,750.02 0.00+00 7.15E-10 IA3E-09

Se-79 l.M E._ 05 116,375.01 232,750.02 -02+00 1.542+00 __068+00

3 2.67E+00

Tt-229 1.90D5E-11 116.375.01 232,750.02 0.00E+0 2-22E-06

Th-230 2.1913E-10 116,375.01
TI-232 8.34782-12 116,375.01 5

TF1208 .875ZE-0 116.375.01 i

U-232 5.0782E-08 116,375.01

132.760.02 O.OOE+O0 2.55E-4 --5 S.10E-05
232,750.02 O002+0D 9.71E-47 1.94E-06
232,750.02 OwE+00 2.182-03 4.36E-03

A A
232,750.0 QO2+00 5. E-03 1.18o-02 Inerml rower

# # i = -# ; # = __ , _ _ .

_ 
;

U-233
U9-234
U1.235

3.2596Eg09
3.9817E-07
-2.7761E-06
t.6190E-05

1t16,375.01 I
116,375.01 1

2 .OOE+00 3.79E-04 759E-04
e O.uE+00 4.63E402 927E-02
6.90E-01 3.67E-01 6.90E-01

Nomnina Hefat Boundingi
Output ' Neat Output
(Wafts) - (Wats)116,375.01 0.00

W236 116,375.01 232,750.02 0.00E+00 83+0w 3.77E+00 I 14mA. 2.722.03

19-238 -2.8547E-09 116,375.01 0.00 6.07-03 7.74E43 6.07E-03

Y-90 9.5657E-01 116,375.01 232,750.02 0.00E+00 1.11E+06 2.22E+"05

-Oger Radonues 1.42AE+ 2.84C+05

tILT o te ; letio n Ssunui s araill v ,.asd a sedts:Ldi. . ,Xj P

f plate Selection Summary
From SFU 0 Use Bais for Parameter Dftferences

Reco _odrsftar UGf rWE Ut-W WAE TWr Towe wa wW for to bnf _ai:

FeeL abdng 7 Z|RC SST T N* a lea inedb8i*on dqdkr, iriatd bg beslatjtS ris

EaL HU ConttenuTu-se: U 1
fJ~~~~O EnA richmet %L 93 t < S tIDID0

[E--up Siii W : Blasis for burnup used hi estimate:

F m SF Estimated I

Totl TOal

[ Ncmba2 118.375h~~~aw s-11N helspc~ab a km. to hseq meAt mens iweryei
I un l glI 3 .7 0f .lu~; a p MG=n o 1h et e n s w h din alk n ie .

I
Estimatedmwnup

surwpmuloerI lvesanup Eatsnw EOA HWlvsn E0A IN

1 1.011MmnlaaH

&Mehdlnd
I. - --
-Reader *eAw n ca remova. storage. slt*O or Other cate canlirming t naftbn eased for luel.

*TIAD bk"W lorM kW assodat MM tft Welcs mt at be ivided by DML heavy metal maS to get qsad bump velus lWdiI).

-W/SNIR2EP-078
Revblon 0
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I
Fuel Rad ionuclide Inventory Worksheet

AL Fud wdTenplatk;11fm-d9*,,
Fud Hers SHIPPINOPATPWRC2S2

SNP ID#, 196
Fuel U.,fs & Deser: 20 -19 RLAT PLATES
Heavy Ilstal Us: 601-419.354&g; EOL-=301.58
ROD Storags SIMs INEE!.

'Fueldcay st dats 1974
Esftma as &S 2030

Templan_ Pugdd (Lght WaWer. SST. 0 to 100. U)
'Templbe 1-up(YWdW: am0

Tunpla BL HO y U"W lm mas (U1)c O.O0012
Templale Decay Ttn 50 yea

Estmated
Canister uae:J

18h1S I
1 20.00

ID.VEStizzie , On X. X b V. n b Ganmm Soure

Photon TotaJ
Ciylld Fjn Noininal 8-awaing Fuel h~tS Activlqy Nomia Fuel Bouriting Fuel EnerW Photonaftec

Radionucie Temlt Fuel Bumvup (l1Wdy Burnmp (VWWl (Ul) invenorsCQ} Invenoes(ClI Group (bounfigng)
Ac-227 314276E8-0 111,247.37 222,494.74 Q.ODE+00 3.81E-03 7.63E4-03 Avg.1 V
An.241 1.1458E-04 111247.37 222,494.74 0.00E+00 1.7E-04 2.9E-01 Oot50 1.160&18
A-O242n 7.9468E-4 111,247.37 222,494.74 O.X0E+00 8.84E404 1.77E403 0.0250 2.41tE+t1
An-243 9.8386E-t0 111247.37 222,494.74 O.OOE+OD 1.09E-04 2.19E4-0 0.0375 z.0o0ES16

Cs-14 2978E.04 111,247.37 222,494.74 0.006+00 3.37E+00 6.75E+00 0.550 .248E+.1Cs-3 1.2261E8.0 111,247.37 222,494.74 O0.0E+00 1.36E41 2.73E401 0.2080 1.39a191S
CE-243 1.72.1E-10 111,247.37 222,494.74 0.OOOE+00 12,32E301 34.4E05 0.1250 8.11E+14
Cn-244 13DssE-0s 111t247.37 222494.74 O.OOE+OO t.4sE44 2.91E404 022 50 1.170E*I6

co-so s85636E-03 111,247.37 222,494.74 O.OOE+00 t.10E+03 2.19E+03 0.3750 1058E+4
Cs-134 1.s617E-M 111,247.37 22,494.74 O.OOE+00 2.1sE403 4.36E403 0.5750 250CEO1

CS-136 &w0316E-05 111,247.37 22Z494.74 O.OOE+OO 3.37E+00 8.7sE40 0AW0 3 3s2E+13

CB-137 1.0253EIOO 111,247.37 22Z,494.74 O.OOE+OO 1.14E+06 22sE+Os 12so I16+14+

Eu 1s4 2.0017E404 111,247.37 222494.74 QOC0E+00 223JE+01 4.45E+01 1.750D 2z161E+12

Eu-1s6 se557E-0s 111,24i.37 mZ4s4.74 0.OOE+00 9.SSE+oo 1.91E+01 2250 1 9E+09

Fe°56 22646E-0 111,247.37 22z494.74 QOOE+00 2.52E+OD 5.04E+00 2.750 1.492E+06
H-3 1.0835E-03 111,247.37 222,494.74 O.OOE+00 1.21E+02 2.41E+02 3.s00 1.30+404

J
I
I

1-129 7.319sE-07 111,247.37 22,494.74 0.00E+00 8.14 U.Kr-85 1.561E-02

O.OOE+00 6.4;E-3 1229E-02
111247.37 222.494.74 - .OOE+00 1.44E407 2.89E-07

Pn-2 .1491sE0s 111,247.37 222494.74 OOOE+00 1.47E+00 42.4E+00
P-230 9.6223E4-0 111,247.37 222,494.74 O.OOE+00 1.2E+01 S238+01
Pu239 6.673E4-04 111247.37 222,494.74 .0ooE+00 7.42E+01 1.48E+02
PU-240 1.0675E-11 111,247.37 222,494.74 O.OE+00 2.61E+06 1483E.01
Puh241 .4719E-14 111,247.37 22Z494.74 O.OOE+00 2487E+01 7.73E+01
Pu-242 1.s717E-09 111,247.37 222494.74 O.OOE+OO 2us9E-04 43sE044

RF-226 &lOOOOE-12 111,247.37 222494.74 O.OOE+OO 3.34E47 8.67E4(7

Ph-2s2 s34sE-12 111,247.37 222.494.74 O.OoE+00 9.27E-07 1.88E-6
h>-1a6 ffd464E-1s 111~247.37 224s9.74 O.OOE+OO 6.84E-10 137E-0s

ST279 1722Es0 111,247.37 222.494.74 O.OOE+0O 0.47E+00 2004E+70
U-123 1.1491E-05 111,247.37 222.494.74 O.OOE+00 1628E+0 2.s6E+o0
s-so 3.s41E-0 111,247.37 222,494.74 O.OOE+00 11.06E+S0 2513E+0
TC-9s 4.6656E404 111.247.37 222494.74 O.OOE+OO 5.19E+01 11.04E+02

Th-229 1.90sE-1 1 111,247.37 222,4s4.74 Q.OOE+OO Z.12E- 42sE4

Th-230 2.19t3E-10 111,247.37 222.494.74 O COE+OO 2.44E-05 CS4.sE0

Th-232 8.3478E-12 111t247.37 22,494.74 O.OOE+OO 929TE47 1.S6E-s

Ts2-s 1.8752E-M 111.247.37 2224s4.74 Q.OOE+OO 2.0sEo03 4t17E403

b22 s.OY7s2E-0s 111.247.37 222494.74 QO.OE+OO 5.65E403 1.13E42

UL-233 3.2ss6E-0s 111.247.37 2m.494.74 Q.OOE+00 3.63E404 7.2sE044

U
I
I

7bemaal Povww

i-234 39817E407 111,24737 222,494.74 0QOOE+00 4.43E-02 8.80.02
U-235 .-27761E06 111,247.37 o.o0 43E-01 5.34E-01 a43E-01
U-236 16190E-05 111,247.37 222,494.74 0.00E+00 13S0E+00 3.60E+O0

§ S ~~~~~oqI-J 1e en~4,. UJJ V.OI tA5 7 nfie le

ominbn Hem Bounding
Output Hete Output
tWmatab fWanmS
1.3----- ------

_ . ._

U Z3S- -Z.0041r-Lm I v lz4f..;r V.Vw W.01C-w V�C-% Total ToiS
Y4-0 9.557WE41

ufL1
-

wx ;Xo _ew J .. '.

I= W I ~ ~~~~ -From SF0 Used i1asi for P~araetar Differerices:
Rescore U~d erelarTER UGHT WATER Ifth TKAi13WS em ueedlr awUllokthaena=
I Fuel Ctbddln ;........zUC....... SST [fti lud mrichPardwTemplar a as bd wete pausier (dmes Mg O&Oz Staser"

amCI mu C-ttni u f u j= ukgde*.tzow
I DL Entrichment %J 93=0000016 a to 100 rdameImra~o)

Li
fa8erup Summery (KIWdr

=
=

- - L
ieee U, 10aP Mae Mi.fae

I
Frou SFD I Estrnated

111,247 pbOmW mbd kme i he"7 MuOW ema cdeshy
4941 dnabiiitumms"iudtoh tw acual hahl

. _ _

I
ournup Mutiplier I Gie u m I Estieat"d VOL HPAGWM SOL HM

I :101]5.-
t1-All

'PRector dWwnr cor movi, srag, dipu orolrdae cr*ming FIaim Ce foW W d.

'TOl lpW for l kd aaodaled wih ft woake nlu be daked by BO. heavy mel ma noa speclc t values (Wd .
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Fuel Radionuclide Inventory Worksheet
Fied endl ltemlate£noraaion -.... l ;.:

Fuel Nu.: SMlA
SNFI : 201

Fuel Units A Des: 93 -ASSEMBLY
Heavy Metal Mass: B0LS79.775kg-: EO.65761kg

IOD Storage She: INEEL

'Fuel decay t da: 1971
Eatimates as 2030

Template: Pa#*Wder (L4 Waler. SST. GOb 100%, U)
ernIlate BS UWdl: C.0

Tmpbtie 01.L Heavy Metal Mass (MT): 0.0012682
T dolote Cecmy Tbne. 60 vus

Esaknated
Cardster usage:

1810'S
5.81

I. Eiutnatea? on x. 36 b Y. Yb Gamma Sources

Photon Total
CVMWd From Nomindl Sotmding Fuel hIntial Actvty Noninal Fuel Sounding Fuel Energy Pbotonaftec

PRdiomnucde Twiplate Fuel Burnup (UWdf Burnup (MWdO' (C) - h nwtorle ) Mventoels(CI) Growp (bounding)
Ac-227 3.4276E-08 13,248.12 26,496.23 0.00E+00 4.54E-04 9.0BE-04 Avg. tev
AmF241 1.1458E404 13,248.12 26,496.23 O.ODE+00 1.52E+00 3.04E+00 0.0150 12626.15
Am-242,n 7.9468E-09 13,248.12 26,496.23 .OOE00 1t.O5E-04 2.11E4-4 02soM 2.J71E+14
Amn-243 9.83B6E-10 13,248.12 26,496.23 .OOED+00 t.30E-06 2.61E-05 0.0375 2A89E+14
C-14 2.297BE-04 13,248.12 26,496.23 .OOE+00 3.04E+Oo 6.09E+00 0.0675 2.678+14

-36 1.2261E-06 13,248.12 26,496.23 O.OOE+00 1.62E-02 3.25E-02 0.0580 1.617E+14
Cm-243 1.7271E-10 13,248.12 26.49623 O.OOE.00 2.29E06 4.58E-06 0.1250 1.049E+14
Cm-244 1.3058E-09 13,248.12 26,49623 O.00E+O 1.73E-05 3.46E-05 0220 1-394E+t4
Co60_ 9.8636E-03 13,248.12 26,49623 O.OE+Oo 1.3IE4+D2 Z61E+02 o07m 6.0806E13
Cs-134 1.9617E408 13,248.12 26,496.23 O.E000 2.6DE04 5.20E-04 057so 1.012E,15
Cs-135 3.0316E-05 13,248.12 26.49623 0.00E+00 4.02E401 8.03E41 O500 9.994E+12
Cs-137 1.0263E+00 13,248.12 26,49623 O.O0E+00 1.36E+04 2.72E+04 120 2276213
Eu-154 2.C017E04 13,248.12 26,49623 .OOE+00 25E+00 56.30E+00 1.7500 2.5+11
Eu-155 8.5957E45 13,248.12 26,49623 O.O0E+O0 1.14E+o0 228E+00 22500 1.304E2.s
Fe-55 22646E-05 13,248.12 26,496.23 Q0OOE+O0 3.00E-01 6.00E-01 27 1.777E+07
H-3 1.0636E-03 13,248.12 26,496.23 Q0OE+O0 1.44E+01 2.87E+01 3.5 16IE.+aB
1-129 7.3195E-47 13,248.12 26,496.23 QOD+00 9.70E-03 1.94E-02 5,00 h431E+02

r-85 1.5661E-02 13,248.12 26,49623 .OOCE+O 2.07E.02 4.15E+02 7.00 7.104E+01
Np-237 1.1494E406 13,248.12 26.496.23 O.O0E+0D 1.52E-02 3.05E-02 11.eooo 7274E+60
Pa-231 5.807DE-08 13,248.12 28.49623 O.E0+0 79E-04 1 .54E43
PO-210 12985E-12 13,248.12 26,49623 Q.OOE+00 1.72E-08
PM-147 22196E-05

1.15E+0 2.30ME+O
Pu-241 -04 13248.12 26.496.23 .000E+O0 - 4.60E+00 9021E+00
Pu-242 1.97174-09 13,248.12 26,49623 0.006+00 2.61E-05 522E405
Ra-226 3.00DOE-12 13248.12 26.49623 O.OOE+OD 3.97E-08 7.95E-08
Ra-728 8-3328E-12 13,248.12 26,49623 0.00E+OD 1.10E-07 2.21E-07
Ru-106 6.1464E-15 13248.12 26,49623 O.OE+00 8.14E-11 163E140
Se-79 1.3221E-05 13,248.12 2649623 O.O0E0+0 1.75E601 3.56-01
Sn-126 1.1491E465 13,248.12 26,496.23 O.E0+00 1.52E-61 3.04E-01
Sr-90 9.5541E-01 13,248.12 26,49623 0.OOE+00 127E604 2.3E+04
Tc-99 4.6586-04 13,248.12 26,49623 QOOE+00 6.16E+00 124E+01
Th-229 1.9085E-11 13,248.12 26,49623 0.OOE+00 2.53E-07 5.06E-07
Th-230 2.1913E-10 13,248.12 26,49623 O.OOE+00 2.90E-06 5.81E-06
Th-232 8.3478E-12 13248.12 26,49623 O.OE+00 1.11E-07 2.21E407
T9208 1X75E-8 13248.12 2&49623 O.ODE+O0 2.48E404 4.97E044
U-232 5.0782E408 13.248.12 26A49.2 O.ODE+OD 6.73E404 135E403
U-233 3.2596E409 13248.12 2649623 QOOE+OD 43q2E405 864E405
U t234__ 3.9817E7 13,248.12 26,496a23 QOOE+OD 527E43 1.05E42
U-235 -2.7761E406 13248412 Q.OO t.60E41 1e24E401 t.60eE41
U236 1.619DE45 13,24&12 26,496.23 Q.OC+OD 2.14E-W 4-29E4t
U-238 2.8547E409 13.248.12 QOD 1.87E43 1.84E43 1B74
Y-90 9.65557E41 13,248.12 26,496.23 O.ODE+OO 127E+04 2.53E+04

Other Radlonuelkles ~~~~~1.62E+C4 323JEi44

111 fte te St*Cfi= Soun Unry p d 26.4f6 teap a : e h n
Teipiate Selection Sunimnr . -

rFmm SFD Used Bass 10r Psrnmeter Differences:
FAclol Uodenlor UGIT WA'E LIG4T WATERI

F~ed ClrddMW SST SST

SOI HU Contios U U
90L Echw : 9A311673 eOtOIDI

Burup Sunnary (UWdr W aste lor burnup usert in esmrate

Nornk*Le.771 1320!.i *WM ftb t hnvy me mdstaM.

BoundkW 25.496d = - num b be * Mi mn w

Estimte B~-n
Sup UuKI Given Bunmup Etmted EOL HUIGWW IEOL HU

mbminal': JX 32A to
Rownwding- 7.12

Thermal Power

Non-a e Ia Bounlipo

(Waftt) (wafta)
1,2E4.2 3.J9E#02

TOWa Total

'Reacbr wn, we aserovale ges oPueeor dhet be OM rednbn 8W he haealan eased tor e.

Groeb birmp for am km t odatd wmhis wakle nwd be dvkidn by OME heavy wal MMb ID 9d edfiC hwvk ItV W&UTV .

DOEISNFIREP-M 8
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Fuel Radionuclids Inventory Worksheet
L~~~udan4Template~~~~~~~~nfomau~~~~~o.~~

Fad Harrm SNAP
SW U 01 203

Fuel Unite A Desm-. 61S6- DECLAD ROD
Hearry LWWa Mom. 001. ; OL.2076Uc
ROD Storage SlIm INEEL

'Fuet decta t dMW 1958
Estmatea - at. 2030

Tepiabt TR4GA-SS (.WRJ-ZA, SST, 1O to 30%. t
'Tempate Burmp(UWc: 6.66

Te _plae AOX HMm"y Mad Mam (UT): 0.00W185
Temolaft Deenm Tm 65 ye

Esthnated
Canister usage:

HIC

D. Estimatis Is X. 4 b Y. nb Gamm Sources

Photon Total
CUlWd From Nominal Bounding Fuel inita Activity Nominal Fuel Bounding Fud Energy Photons/se

Radionucide Template Fud Bumup (UWAW Burnup(MWd) (CI) bIventorle<sCO) bwrntorles(CI) Group (bounding)
Ac-227 t.2442E-08 28,414.84 28,414.84 O.OOE+O 3.54E-04 3.54E-04 Avg SV
Am-241 4.0120E-03 28,414.J4 28,414.84 O.OOE+00 1.14E+02 1.14E+02 0.0150 9.715E+14
Am-242m t.O749E-06 28,414.84 28,414.84 O.OOE+O0 3.05E42 3.05E-02 0.0250 2.017E614
Am-243 1.4692E-07 28,414.84 28,414.84 O.E000 4.17E-03 4.17E-03 0.075 1.759E+14
C-14 Im777E-04 28,414.84 2a,414.84 O.OOE+O0 3.63E+00 3.63E+OO o0S75 1.096E+14
01-36 2.8120E-06 28,414.84 28,414.84 O.OOE+0 0 7.99E42 7.99-02 0.0850 1.135E+14
Cm-243 4.1759E408 28,414.84 28,414.84 O.OE+0 O 1.19E-03 t.19E-3 0.1250 7.3656.3
Cm-244 1.7098E47 28.414.84 28,414.84 0O.OE+00 4.86E43 4.86E43 0.2250 9.7849*13Co-60 4.8241E404 28,414.84 28,414.64 O.6E+O 1t37E+01 1.37E+01 0.3750 4.27E+13
Ca-134 1.5970E-10 28,414.84 28,414.84 O.OOE+00 4.54E-05 454E-04 0.5750 7286E+4
Cs-135 3.2195E-05 28,414.84 28,414.84 o.oE+00 9.15ZE- 9t15Et01 04500 7.2E+e12

J
J
JCS-137

Eu-164
Eu-155

6.8977E60 28,414.84 28,414.84 QOD.E+00 1.9sE+04 1.96E+04 12500 34018E12
12238E-04 28,414.64 28.414.84 o.OE+00 3.48E+00 348E+00 1.7500 1*D4E,11
6.715SE-08 28,414.84 28,414.84 O.ooE+00 1.91E- 1.91E-01 22500 2504.E07
8.8165E-08 28,414.84 28,414.84 O.OOE+00 2.51E43 2.51E43 z-7soo0 1034+07

W.237
Pa-231
Pb-210
PmO-147

7.36s4E-07 28,414.84 28,414.84 o.o0E+o00 2.040
5.231SE43 28,414.84 28,414.84 .OOE+00 1.49E+02
1.3232E06 28414.64 28,414.64 0.O0E+00 3.76E4Q
1.8722E-08 28,414.84 28414.84 O.ODE+00 5.32E44
12620E-12 2&414.MB4 28,414.64 O.OE+00 3.59E-08
2.7714E47 28,414.84 28,414.84 O.0DE+00 7.7043

U376E.02 t11.0000 ° .87E+.0
5.326441
3sssE11
7.s7E4

U.
Pu-240 Z.1t43E43 2a414s84 28,4t4.84 Q.OOE+oO 8eo1E+01 &0tE+01
Pu-24t 6.6872E403 2a4t4.8i 28,414.84 o.ooE+oo 1.62E+02 1.62E+02
Pu-242 2.3t28E47 28,414.84 28,414.84 O.OOE+CO eS57E403 6-57E-
PRis2 2.648SE-12 28,414.84 28,414.84 O.OOE+00 7.52E-M 7-SM-M
Ra-Me 2.5278E-10 28,414.U4 28a414.8 U OOE+00 7.18E-Oe 7.18E-0s
Ru-100 tt377E-t9 2&414.84 28a414.84 O.OOE+oO 3.23E-tS 323E-15
Se-79 1-109E-05 28,414.84 2&414.84 QOOE+OD 3.7DE-t 3.7-0E
Sn-120 1.2162E456 28a414.84 2a,414.8 O.OOE+CO 3.45Et 3.46E-0t
Sr -go B25ttE401 28,414.84 2a414.8u O.OOE+OO 1.78E+04 t.78E+04
Tc49 4.42itE404 2a,414.84 28.414.84 o.ooE+CO t.26E+Ot t26E+Ot
Th-229t 9.410SE-1 2a414.84 28a414t4 u OOE+OO Z.67E45 2.67E-0s
Th-230 1.709SE-10 28a4148u 28,414.u4 QOOE+cO 4.8SE40B 4.86E-05

J
J

U-235

2.7669E-0s 28,414 e4 28,414.84 oooE+.00 7.86E44 786E644 Thermal Power
1.2239E407 28,414.84 28,414.84 o.o0E+00 3486E43 3.48E43 Nomia Hea Bounding
11278E47 28,414.84 28,414.84 o.OE+600 a89sE43 e8.9E43 Output Hea Output

2.6179E4e 28,414.84 o.0 . 257E402 .ODE+o 2S7E642 (Waft) aw
12696E-05 28,414.84 28414.84 .OOE+00 3f01E-01 3.1E-01 2,2E.02 226SE02
A631E-0s 28,414.84 0.00 1.60E42 1.so04Q 1.60E42 Tot Total
6.2541E-01 28414.64 28,414.84 o.OE+O 1.78E+04 1.78E+04

Ides 2.01E+04 2.01E+0408w Radionucl

From, SFA Used asfor Parameter Otiererbcam
Reactor Modetrs!" LWANtOU zsac DDE LW ANDUID aC wMq Teipbo am uad trrmwkohaq*Mgma

Fudl Claddinsg NONE SST kid m~hn n d #=dmwiam ssida*9 (SSkbmuuvdapi idId-wlgrxlwiq*
808. Mm COasiiuOPn1t U U

901 Fdlclwd1L %-.I Miam

jI

L-

jBUW uSummmY (UWd?' 1Basis for buwnu used In estmat.r

I 2B148 1434hak9 horteetoald by MaA Vr~ Ba lae+ aW m~en WU WM EL

'To banW lu of W aeoda'ld wah Oft WuMeet o e d be dvW~d by SOL heavy met mamn b e spadelc bh vakua (MwdUT).

DOEISNFIREP-M7
Revbbln 0
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Fuel Radionuclide hwentory Worksheet
.L EkaEd T V uon ion .Esinated

_Fuel ame: SODIUM LOOP SAFETY FAC. 'Fued decay start date: 1981 Canister usage:
VFW ID . 352 Estbmafts as at: 2030 18010

Fuel tints & Desc. 20 -ROD Tbpate: (WKot Cas| 0.42 l

Hay Mta Ma: BOL-42kg: EOL.3Sk9 'Template Bumup(lWd): 65
00 Storae Site EEL Tempate Ot R ay N ea MaW O): 0.0015865

Template Decy Thow 35 mws

.I. Esiisiits in'.X -. 5. b y . Gamma Sources
Photon Total

ClAWd Fronm Nominal Bounding Fuel InItial Activily Nominal Fuel Bounding Fel Enegy _otonas
Radionuclide Template 'Fuel Bumup(Mwd)f tlumup(Mwd)' -(C) - ntwa(CI) hwentolse(Ci) Group bOwunding)

Ac-227 2.3072E6 220.48 440.96 O.OOE+00 6.09E-04 1.02E-03 AVg. .eV
Am-241 &4448E+00 220.48 440.96 0.00+00 1.86E+03 3.72E+03 0.0150 5437E-14
Am-242m 1.648E-02 220.48 440.96 O.OOE+00 3.71E+D0 7.43E+00 0.O. 1.07SE+t4
Am-243 1.6320E-02 220.48 440.96 0O.E0+00 3.60E+00 7.20E+00 0.75 9.S93E 13
C-14 12090E-01 220.48 440.96 0.00D+00 2.67+01 5.332+01 0.0575 1.478E+14
C-36 22849E-03 220.48 440.96 O.OE+00 6.04E-0 1.01E+00 0850 5&789E,13
Cm-243 8.6624E.04 220.4 440.96 O.OOE+00 1.91E&0t 382E-01 0.120 4521E613
Cm-244 1.6848E401 220.48 440.96 0.008+00 3.71E+01 7.43E+01 0.2250 4SM*E+13
Co40W 2.SM8E+01 220.48 440.96 O.OOE+OO 6.iVE+03 1.24Es44 037s 2.t38E t3
Cs-134 3.414-04 220.48 440.96 O.OE+00 7.53E-02 1.51E-1 0.5750 3.476E-14
Cs-1365 4.3976E44 220.48 440.96 O.OOE+OO i.70E402 1.94E401 o.esoo 1J28E.t3

- Cs-137 2.1049E+01 220.48 440.96 O.E0+00 4.64E+03 9.28E+03 1.2500 928sEA.4
Eu-164 1;!S00E+00 220.48 440.96 O.ODE+OO 2.76E+02 651E+1I2 1.7500 4.tO7E t11
Eu 156 6.8986E2 220.48 440.96 O.OOE+DO 1.52E+01 3&04Esoi 22sC0 4eSSE.09
Fe-85 2.930SE41 220.48 440.96 O.OOE+OO 6.46E+01 129E+02 2.7500 1172E4+9
H1-3 2.4311E-01 220.48 440.96 O.OOE+00 5636E+01 1.07E+02 ss000 1.160E.e6
1-129 1.0618E605 220.48 440.96 O.OE+00 2.34E-03 4.68E03 5.0DO0 4.925E+05
Kr-46 6.9882E80 220.48 440.96 OO.E+00 1.32E+02 2.4E+02 7.000 5686.04
N237 1.686-04 220.48 440.96 O.OOE+00 3.46E302 6.91E-02 11.000 8.447E+03
Pe-231 2.8656E06 220.48 440.96 O.OE+00 8.32E-04 126E-03
Pb-210 2.3918E8 220.48 440.96 O.ODE+00 527-06 1.05E605
Pn-147 15900E-02 220.48 440.96 O.OE+OD 3.73E+00 7.45E+00
PU-23 48.6120E401 220.48 0.00 5.40E+02 3.50E+02 5.40E+02
Pu-239 -4.8440E402 220.48 0.00 6.53+01 5.46E+01 6.53E+01
Pu-240 -3.00956E01 220.48 0.00 8.34E+01 1.70E+01 8.34E+01

: Pu-241 -1.0411E+02 220.48 0OO 2.15E+04 O.0E+00 2.16E+04
Pu-242 -1.1381E-04 2204 0.00 3561E-01 .36E-01 3tE-01
Ra-226 6.4400E-08 220.4 440.96 .OOE+00 1.42E-05 2.84E-5
Ran-28 6.9962E-07 220.48 440.96 0.00E+00 3.3E-04 2.64E-04
flu-16 &5526E7-0 220.48 440.96 0.00E+00 1.48E04 2.77E804
Se-79 1.9781E-04 220.48 440.96 O.ODE+O 4.23E-042 8.46E14
SI-126 2.376E-04 220.48 440.96 0.008+00 3.3E8-02 7.35E0-2
Sr-90 1.9799E+01 220.48 440.96 0O.OE+00 4.37E+03 8.73E903
Tc-49 17678E-03 220.48 440.96 0.008+00E 1.49E+00 2.84+
Th229 1.7488E406 220.48 440.96 O.OOE+00 3.86E404 7.7tE044
TI-23 6.874E-046 220.48 440.96 1.OOE+G0 129E-03 2.59E413
Th-23 6.G208E407 220QU 440.96 O.OOE+OO t.3E044 Z.65E044
T-28 2.7573E4-05 220.48 440.96 O.OE+00 .88E-02 3.E-012

_ UW3 23WA6E404 220.4S 440.96 O.ODE+00 5.7E402 1D6SE41 Thermal Powrer

U-=3 36128E-04 220.Us 440.96 o.OOEs40 7.97E42 1569E-t NoainalHeat ,Boudng

U234 12788E42 220.48 440.96 O.ODE7+OO 2.82E+OO 6.64E+00 output, HaNowOuqVut

U-=5 5.7466E44 220.48 440.96 1.81E43 1.29E41 256E41 fWts Wafts)

U-236 2-44SSE404 220.48 440.96 o.OOE+00 5.18E42 1.04E401 24J1:42 4.11E442
U-238 1.1581E404 220.48 440.9 225E-04 2.8E-02 5.13E402 Total Total
Y-90 1.98D4E+01 220.48 440.96 O.OE+00 4.87+03 8.73E+03
no"e P _&MKIU. I.36Es44 9272EsA

TemplateSelection Summary
From SFD Used Basis for Parameter Differences:

Reactor Moderator1 Uf*T^WATER (WOW CW)

ROL HU Censttuents. Fu endU U. Th. & Pu

RL*OLfnrlcheent %, 78235 ON 100

SwilpSumtary (MWd) Basis B bourn used hIn stimate:

sky 4zcl 240 No bl" s maceda n ie las u.W ndms9
wounow- 1 id | b40e BNic aV k k b.

'Total bulp lafr 1 d sadied ith t s wlaets be sakled by SO, heavy metal mesa 9 dt busmxp vWaes (tW VIl).

0OEISNF/REP-078
flAVlSIon 0
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Fuel R~adionuclide Inventory Worksheet I I

Fuld baine: SPEC (CAME)
SWID # -. 206

Fuel Units & Desocr I -FLAT PLATES IN CAN
Haeay Metal Ua. >0L-23Skg; EOL-2.3S4
FOD Storge Sae: INEEL

'F dcr soar date: 1958
Ealknaes asdo: 2D30

Temilate: MMR ( bay Waer. Aia., 0 ID 2D%. U)
*Tanplate Burnup(UWd): 15

Tempiae BlO Heay MelE Mass (MT), 0.00034251
Twnalate Dom Th: 65 ts

Estlnatecd
Canister usage

"IC
| 1.t00 |

6.jEitite in 36 xb b y. Y. Gamma Sources

Photon Total
CVIIWd From Nominal Bounding Fuel Utal Activiy Nomdnal Fuel Bounding Fuel Energy Photons/sec

Radlonuelkde Tainpiste Fuel Bumup (MWd) Burnup OMWd)f (CI) Inentres(CI) hwentorles(Cl) Gfoup (bounding)

Ac-227 53460E-09 45.43 90.86 OOOE.+00 2.43E-07 4.86E-07 Avg MeV

An-241 2.9433E-02 45.43 90.86 O.O0E+00 1.34E+00 2.67E+00 00160 3.162E+12

An-242 7260DE406 45.43 90186 O.OOE+00 3.30E44 6.60404 0.0250 6537E+11

Am-243 6.3740E-06 45.43 90.86 O.OOE+00 2.o0E-04 5.79E-04 0.0375 5.725E+11

C-14 2.9460E-08 45.43 90.86 .OOE+00 1.34E46 2.68E-06 0.0675 .440E+11

0-36 5.9507E-35 46.43 90.86 O. +00 2.70E-33 6.4AIE-3 0.085O a667Et11

Cm-243 7-3933E407 45.43 90.86 O.OOE60 3.26E-05 6.72E-05 0.0200 Z383E+11

r24445 1.968046 45A43 90.86 O.OoE+00 293E-04 1.7SE-03 02.200 3158E+11

Co40 4-27E-08 45.43 90.86 0.0E+00 ZOOE46 a99E3.46 _ 100o _ 173T6+10

Cs-134 5.7507E-10 45.43 90.86 O.OOE+00 2.61E-07 523E4-8 0.570 245E+12

CsP135 4.846076 245.43 90.86 O.OOE+00 221E-04 4.42E-04 o.ss0 2317E+10

Cs-147 7.1533E01 45.43 90.86 0.006E00 .-25E+01 2SSW0E 125Co 864m

Eu-134 5-8563E-04 45.43 90.86 D.006+00 2.786-02 530128-01 .5 GO0

Eu-155 71.0006-0 45.43 90.86 0.OOE+00 3.44E-04 6.89E-04 250D eE+0

FeP-5 &7333E-09 45.3 90.86 0O.O+00 3S.7E-07 7.94E.07 z-7so 10E+04

-23 3.7313E-04 45.43 90.86 O.OOE+00 1.709200 3-9E602 3S0 37mE

1-129 7.1607 -0E7 45.43 90n6 O0E0+00 3.25E-4S 6.51E7-045 SooDD 13E+0

Kr-5 5s27S3E4-3 45.43 90.86 0OE+00 2.86-01 5.07E-1 7.0000 10B<+m

Np-237 4.2207E-46 45.43 90.86 O.OOE600 1.02E4-4 3.64E404 l. COD 1.793E+.

Pa-231 3.3333E009 45.43 90.86 Q.OOE+00 3.79E-7 7.80-107

Pb-210 2.4613E-2 45.43 90.86 0.00E+00 1.126-10 2.24E-10

Pnm147 1.1780E47 45.3 90.86 0.OOE+O0 1A4E645 21.E04-0

Pu-238 637533-01 45.43 90.56 O.OOE+ 1.76E601 3-.7E01

Pu2-9 1.03CE4-02 45.43 90.86 .OOE+00 4.68E-01 936E01

_u-240 5.392OE0E3 45.43 9Q.56 QO.OE+OO 2A5E-01 4.90E.0t

Pu-241 430687E-2 45.43 90086 0.006+00 2.406-0 da91E+O

Pu-242 3.078E806 45.43 90.86 0.006+00 213-0E4 2.79E244

Ra-22 5.8127E-12 45.43 90.86 .OOE+00 2.6-E-10 5.68E-10

Ra-208 45447E-14 45.43 90.86 0.006+00 2.06-12 4.13E-12 1

u-2106 31.313-19 45.43 90.16 O.0E+00 6.4E-17 2360E5m7

Se-79 12.533-05 45.43 90.86 OOE6+00 5.69E44 1.6-073

Sn-126 1.139E405 45.43 90.16 .O06W+0 5.176E44 1.04Et03

sr-go 6-2.33E46 45.43 90.00 2.E+04 2.56E+01 2.73E601

T-299 4-3527E-04 45.43 90.86 0.0E6+00 1.9E-042 3.96E02
Th 229 52893E-12 45.43 90.86 C.OOE+00 2.40E-10 4.51E.10

TI-230 4.6420E-10 45.43 90.86 7.OOE+6 4 2.13E-048 4.2548

Th-232 5.1647E-14 45.43 90.56 O.WOE+OO 2.35E-12 4.69EA2
Tl.205 4S873E409 ff.43 90.86 O COE+OD 2.27E407 4.53EW0

U-2 6.3513E-08 45.43 90.86 O.WE+00 2664 7 1+2357 6 T3m+al Power

U-233 1.35273 +9 45.43 90.86 01W1E+9+ 6.33E0 127E-07 Notinal Bounding

UL234 1.t38E0E6- 45.43 90.86 QOOE+00 5.t7E-C5 1.03E404 Outw H" Output

U225 -25335E46 45.43 0.00 2.66E44 1.51E404 2.64 I\st) t "$n)

U236 1.3007E405 45.43 90.86 Q.OOE+00 S.9tE041 t.t64 422E-0it "4E-e

U236 -1.4207E-08 45.43 mOO 7.62E404 7 1E404 7.62E404 TOWl Total

Y490 634053E41 45.43 90.86 MOOE+0D 2.86E+01 5.73E+01
0le Pad sr 3&09E+01 6.19E+01

EL-T a Sdo enia-, B S 3Ua

mptate Selection Summnwy_ -_ -_

From SFD Uted Basis for Parameter Differences:

PaCto Moderator: 0R6 C - HEAVY WATrER

Fu d ALUM ALUM T ilesom"I 8- 0aBCaW raLbavywasrheauevabe mavrlo l

*OLMMConstituents U U ,VdtbOktyld^laceeirodaw

SOL Enu %d 5.146443515 101o20

Durnup Sutniiairy (UWdf Basis for burnup used In estimate:

Frominal ang e t :e

Checks I
Estimated Bunmu

bumup ytuwler Gven Blumup Estimated WOL NWMGb EOL NU

Ifmhda.A3 _ _ _ 0.98

5a shu, oral wea assdald. sirg~sVpVo lwdf ";;t rdu oe t u'Total urmb 8 kWl amodal tw1h ft w etw mutbekldby OME~l MM W* hum IDgt hflc Vle hMdvT.

DO/NuRp-078 Match 200
Re~in0Pae01 o 0.55

DOEISNF/REP-078
P.evWm 0

Lurch 2m
Page D-165 d D-W5



I III

I
Fuel Radionuelido Inventory Worksheet

ihod and Iemplatp Inf ;oinu do
Fuel Nam. SPSS (SPER)

SIF ID 8.213
Fuel Units a Descr I -CANISTER OF SCRAP
Heavy li" Mass: BOL0-0.56g: EOL-0.5kg
ROD S5orae S5. NEEL

Fu" decaystat daft 195
Esthmate - d: 2030

Tenpiat. Pander (UgWh Was.. SSr. Ob 100%. U)
"Templat Bun(u W*ld) 6.1

Template SOL H Mel U ses O(T: 0.000128

Estimed r
Canisrusater

I 0.06

TempiteDep Tim 65 yw_
.L Estloama. - a N. xb b Y. yb Gamma Source.

Photon ToW
CUUWd From Nonnl Bounin Fuel Initial Activity Nominal Fuel Bodin Fuel Energy: P botonsae

Radionuclide Template Ful Burnup (UWdW Bunwp (itWds (C) h-ventoldes(CI) MventorsCI) Group (bounding
AC-22 4.5940E4-8 1.89 3.78 O.O2E+O0 .6E-08 1.J4E4-0 Avg, 1eV
Am-241 1.1471E404 1.89 3.78 0.OOE+00 2.17E-04 4.33E-04 0.01So 1379E+11
AM-242rn 7.421OE-09 1.89 3.78 0.00E+00 1.40E-48 2.80E4-8 0.020 2.862e+10
Am-243 9.8236E-10 1.89 3.78 0.00E+00 1.86E9 3.71E-09 o.07 2490E+10
C-14 22928E-04 t.89 3.78 O.OOE+00 4.33E-04 &66E-04 0.0575 2672.100
C-S 12260E-06 1.89 3.78 0.002+00 2.32E-06 4.63E406 0.0c50 14146+10
Cm-243 12000E-10 1.89 3.78 .OOE+OO 2278E10 4-52-10 0.1250 1.0472,10
Cm-244 7.3577E-10 1.89 3.78 O.00E+OO 1.39E-09 2.78E-09 022s0 1.33,+10
Co-o 1.3732E-03 1.89 3.78 0.OE+00 2.592E-0 5.19E-03 0.3750 .067E4S19
Ca-134 1.2709E-10 1.89 &78 O.OOE+00 2.402-10 4.80E-10 0.5750 1.021E+11
Cs-135 3.0316E-05 1.89 3.78 0.00+00 873E-06 1.15E-04 osisco 9.m12w.OS
Cs-137 7.2579E201 1.89 3.78 O.OE+OO 137E+00 2.74E+00 12500 7.1746+01
Eu-154 5.97S0E-5 1.89 3.78 0O.0E+00 1.13E-04 2.26E-04 1.7500 2.s5W+007
Eu-156 1.0577E-05 1.89 3.78 0.00E+00 2.002E- 4.00E2- 22500 4.222+03
Fe-55 4.1631E407 1.89 3.78 O.O0E+00 7.87E-07 1.574-06 27500 Z160E+03
H- 34.6722Ez04 1.89 3.78 .OOE+00 8.83E-04 1.77E-03 35000 3.02E01
1-129 73195E-07 1.89 3.78 O.00E+O 1.38E-06 2.77E-06 5.0000 1J72E-
Kr-85 5.9418E-03 1.89 3.7e .OOE+00 1.12E4-2 2.25E2- 7.0000 1527E02
Np-237 1.1499E-06 1.89 3.78 O.OOE+00 2.17E-06 4.35E4- 11.000 1.721E.03
Pa-231 7.0899E08 1.89 3.78 .002E+0 1.34E-07 2.68E-07
Pb-210 2.2363-12 1.89 3.78 0.00E+00 4.22E-12 8.45E-12
Pm-147 422962E07 1.89 3.78 0.00+00 7.99E-07 1.60-06
PU-238 2.3295E-04 1.89 3.78 .OOE+00 4.40E-04 880E.04
Pu-239 6.6722E-04 1.89 3.78 .002E+O 1.2GE-03 2.52Ea03
Pu-240 s66E-s 1.8 3.78 O.O0E+O0 1.64E-04 3.27E-04
Pu-241 1.6889E-04 1.89 378 0.00E+DO 3.19E404 6.38E-04
Pu-242 1.0717E-0 1.89 3.78 0.OOE+OO 3.73E-09 7.45E09
Ra-226 4.574DE-12 1.89 l78 O.0E+00 8.84E-12 1.73E-11
Ra-228 &35 1 E-12 1.80 3.78 O.0E+O 1.58E-11 3.162-11
Ru-105 2.0516E-10 1.89 3.78 O.00E+00 3.8SE-19 7.75E-19
Se-79 1-3220E-05 1.89 3.78 O.00E+OO 2.50E-06 5.002E-
Sn-126 1.1489E-0 - 1.89 3.78 QOOE+0O 2.17E-06 4.34E-06
sr-g0 6.68728 0 1.89 3.78 .0O0+0o 126E+00 2.S32+00
Tc-99 4.6839E-04 1.89 3.78 0.002+00 8.812E-04 1.76E-03
Th-229 2.3727E-11 1890 a7s o.OO2+00 4.482E-11I 8.7E-11
Th-230 2.7364E-10 1.89 3.78 0O.OE+0 517E-10 1.03E00
Th-232 &3ss4E-12 1.89 3.78 0.OOE+OO -16SSE-11 316E-lt
11-206 1.6228E-08 1.89 3.78 0.00+E 3.07-8 61a 3E2-
U-232 4.3960E-06 1.89 3.78 .O0E+OO s.31Es 1.66E407 Thermal Power
U-233 3-3344E-09 1.89 3.78 .O0E+OO 6.30E-00 126ES-0 Noming Ha.+ Boundikn
U-234 4.0749E-07 1.89 3.78 0.0OE+O0 7.70E-07 1s54E2s06 5Ojpu .I HBOl upd
U-23s -Z77S1E-06 1.89 0.Q0 1.19t-# 1.18E4-3 1.1s3 (W (Watt
1L-235 1.619DE-05 1.89 3.78 0.00E+C0 06E-06 .12E-Os 1.46-02 .O6-02
U-238 -2.8647E-09 1.89 0.00 1.38sE- 1.3s-E5 1.38E-0s Tot Total
Y-0 B6889E-01 1.89 3.78 O.O0E+O 126E+00 263E+00
Oher Radionucldes 1.72E+00 3.43E+00

IIL Timplati Sdecdon Su, maryBauwp S_,uuw. andrheds.4 -' .

I

I
I
I

U
LI
J
J1

I

I~emptats Selection Summs ______________ - . II
From SFD Used l in

Reactor IlaldGGsTWATER LIOWWATER
Fud Cbddhng&i,:SST I Sa

I B04. HU Consttuentel - U I U A

lats for Pagans Differences: L
S marnod"n i S3.61 601100

Blumup Sumana (UWda for burnup used In estimaer

Fi r SFD Estibre at.

BamdbL4 .78 I _au bmayWbdskra_ tb mwodrdbna p

Checkm___ ____

Estimated DwurupE D Estimated 0m HIAGWM 204 HEHornirl,111:1 28up
B oupnUCff l v B y e 14~hEL l

'Reaor shudoe. coe removaL.sfrgesehpk orotedaftconn1.g tirmadaic meased fortuL

2Ttbxmnpfor alkialociid wiht swohemtbededy90.hamambma1.get ge1lI tban.vakseWOU1).

L
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Fuel Radionuclide Inventory Worksheet
,L fuela4TemPlate 1uonmdw5 -t

RWel Wase fla2 CORt E9S
S*U IDt 914

FuelUnla £ nac- 341 ODIERIS
Heavy Meta Mas:t 001 82038.390q9 EOU-617492296k
ROD Stomap SlIM 28EL

'Fu deca da*. 1979
EstaItas at 2030

TempWte PWR At Waler. D, 0t b5%. U)
'rempiae Bwnupp(UW* 811:2

Templw e BO. Hevy Metal man (u) 0.00176911
TemVtat Deca Tinet 50 ears

Estimated
Cane usage:

1 341.00

II.Eatmat- F X. Nt b Y. Yeb y , iuue Sourom

Photon Total
CULWd From Norniall Boundlig Fud h Activity Nominal Fud Bounding Fud Energy P _olonaae

Radionuclide Terplate Fuel Bumup (MWdf Bumnup (UWdt' (CI) Inventories(CI) lnventodre(CI) Gtoup (ouding)
Ac-227 1.0733E-09 274,985.09 549,970.18 o.ooE+00 2.9sE-04 5.90E-04 AV. 11V
Am-241 1.4751E-01 274,985.09 549,970.18 o.ooE+00 4.06E+04 111E804 0.0150 2123E.16
Am-242m 2.6809E-04 274.985.09 549,970.18 o.ooE+00 7.37E+01 1.47E+02 oA020 4.1948+15
Am-243 62484E-04 274,985.09 549,97018 0oooE+00 1.72E+02 144E+02 0.0375 3.952E+15
C-14 4.7820E405 274,985.09 549,97018 O.OE+00 1 .31Eu-t 2.63E+01 0.0575 4945E*15
C138 &0297-07 274,985.09 549,970.18 o.ooE+00 221E-01 4.42E-01 0.0850 2311.E15
C-243 1.7426E4-0 274,98s.09 549,970.18 o.ooE+CO 4270E+80 6.41E-O1 0.12000 98807E1s
Cm-24 2.761E4-02 274,985.00 540,970.18 o.o0E+00 72.9E4-3 15.2E+04 7.00 1.173E+15
Co-23 3.561270.4 274,985.09 549,970.18 0.OOE+00 3.79E+01 1.586E+02 ol1 o 8.51.E+14
CP-134 Z.6260E4-7 274,985.09 549,97018 0.o0E+00 7,22E402 t.44E0 1 904 2.006E+1s
CP1230 1.4433E-45 274,986.09 549,970.18 O.ooE+00 897E+00 7.s4E+0 9 .50 1.95014
Cm-137 9.0870E-01 274,985.09 549,970.18 o.ooE+00 Z.72E+0 0"E+05 12500 1247E+8+
Eu-154 SD320E3-0 274,985.09 549,970.18 o.ooE+00 1.66E+03 3.32E+03 t7sco 5.4804+12
Eu-1s5 1.1170E044 274,985.09 549,970.18 X 0.9.08+1 t000E+02 195.0 90013690E
FeS-S 7.9196E407 274,986.09 549,970.18 .OoE+00 4.18E+01 48.36Et 07 3175
u13 &s476E-03 274,985.09 549,970.18 o.ooE+00 2.46E+03 4.12+03 35oco Z26DE

P-129 6.8280E407 274,985.09 549,9708 o.oo0+0 2.70E701 3.4t5401 s.oco s.s86E+07
KR-ss 1.0707E402- 274.985.09 549,970.18 O.ooE+00 2.04E+0 s.9E+03 7:.1o 28-04
Np-237 5.29558-0 274,985.09 549,970.18 .OOE+00 3.28E.00 o .s6E+00 11.0S0 1IE
P-O231 1.4703E8-9 274,985.09 549,970.18 O.OoE+00 4.04E404 8.09E4 _
Pe210 1.26sEm-10 274,985.09 549,970.18 o.ooE+00 4.08+00 9.81E+00
Pn-147 6.2606E406 274,985.09 549,970.18 0OOE+00 .931E+0 31.3E+80
PS-23o &6263E4- 274,985.09 549.970.18 .OOE+00 1.82E+04 3.64E+04
Pu-239 19.38E042 274,985.09 549,970.8 0OOE+00 1.0E+0W 6231E+03
PT-240 1.5142E4- 274,985.09 549,970S18 .OOE+00 4.3E0803 833E+03
Pu-241 42.766E20 274,985,09 549,970.18 o.OOE+00 7.20E+90 .41E+05
Pu-242 .4260E5-1 274,98509 549,97Q18 0.0E+00 1.77E+08 363E+-0
Ra-226 &S501E-10 274,985.09 549,970.18 OOE+00 1.06E-04 2.12E-04
Ra-22 4.196E-02 274,985.09 549.9708 0.OOE8+ 1.46E341 2.92E406
Ru-10S 2.0413E-04 274,985.09 549,9718 Q.OOE+00 5.61E-9 1.42E4-0
So-79 5.2376E405 274,985.09 649,970.18 O.OOE+00 .458+0 2.81E+01
S-126 2.621E4-06 274,985.09 64990.001 4.508+004 &93E+00 4.39E+0t
Sr-9D 74863E801 274.985.09 549,970.1S O.ooE+00 1.78E+0 3.53E+05
TcU- 2.69512-04 274,985.09 S49 S 0.00 QO59+01 2.O8E+02 Z166E+02
Th- 229-t644E-tO 274,98i5.9 54t97QtS QO.OE+OO 4.30E465 860E405
Th-230 Z.7972E480 274,985.09 549,970.18 0o0+00 7.69E743 t354E302
Thl232 63ut236E-12 274,9.09 549,970t8 O E+OO 1.4628E+08 592E4S8
To208 tS136E407 274,9M5*9 549.970.18 Q.ODE+CO 4.16E402 &32E02 _
U-232 4.1005E407 274,98509 549,970.18 Q.OOE+CO t.13E-0t 226E-0t Ttm~al Power
U-233 2.6S56E489 274,986.09 549,970.18 QOOE1+OO 7.11E403 1.42E402 No db Hcal Bounding
U-234 5.2665E405 274,985.09 649,970.t8 QO.OE+OO t.45E+Ot 2.90E+01 output. we Outu
U-235 -1.4487E46 274,9E609 QOO 4.60E+00 4.tOE+00 4.60E+OO (Wes} fats)
U-238 7.5888E486 274,985.00 549.970.18 O.OOE+CO ZC09E+00 4.t7E+00 4 s7+wt 9.95E+03
U-23B -2.6129E407 274,986.09 0.00 Z69E+Ot 2.68E+Ot Z.69E+Ot TOWa Total
r-go 6418M01~ 274,985.09 549,97018 QO.OE+OO t.76E+OS 3s53E+06
O tbw Raincids26215+05 524E+05
IU Tenbte Scee Samm , Burns Sunar. amn Chei .,9
Tempatab Seiection Sumy

From SF11 Used Ba tfor Parameter DiltlerencesIdReactor tolr. UGHT WA1E LKlfrWAl
Fuel CbWIgnmW ZIRC Za, ,

BOL, MM Conatuetihs nt.-jJ,,,,ju
BOb Enr£mnnlsml 42-3I51497 010 5

Bumup Sunmary (MWr fas tr bumup used In estimate:
From SFp E _stimted

anls 250,471.0 g 274,se5.0 I w b p an Se ht " mow M deuayud.
Boundh9: 489.356.021 519.970.18 t mvu IDbebIN mfcf rkua.

EatknaEad Ba 0 eO
Omt Numtpola Give evnu Esatd EOL HISGkm EOL HU

Nomnh 0.1t .e11a

Bo> ~~~~ ~ ~~0.19 1.12

ReaKor daWidoe, COe rmoa. aOI9O *4Wh or ove dab co-m*V IOM Wadabh ced tfor lu.

arot bump for aht ud astocaad wllh tee wodWlt mIi be dvded by 80M heay me n geI spedc belfL vA;4e (MWWWII

j

I

I

U

U
J
J
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Fuel Radionuclide hventory Worksheet
uFddTaat~nfrrow: -io ,

Fude _M 11-2 COaE DEBRIS D-153 & 388)
SNFW V 229

Fue UrZs & Dow: 2 -DEBRIS
HeavyMItalMassd: BOCIlt9.0 EOL19.Olkg
P0 stvrae sa: INEErim

'Fuel eay SWrt dte 1979
Es""mas eset: 2030

Tempbt: PWR (Ught Water. Zkc. Ole 5%. Ul
*renpld te 3 a p(UWC: 61e2

Tm"plate 30 Heavy 11dal 1ss (UT), 0.00176911
Template DewycTime: 50 wers

Estimated
Canister usage:

2.00

- 'L Eatimtes'- In s. b V. YV I Gamma Sources

CUMWd From Nominal Bounding Fuel hnitl Activity Nominal Fuel Bounding Fuel
Template Fuel Burnua iuWdI' Baurnun (UWde (CI Fwentorles(Cl) hwentodest)

Photon Total
Energy Photonslsec
Goup bounding)nlonucrwe

Ac-227 1.0733E-09 66.57 133.13
;_ *.1.wArs$1m A^7st.s

, _, _ _ _ _ _,

.__ A_ 
.

1.43E47 Avg. SlaV
+12

8.02n7E-07 13313 0.0012+00 - 6.3E.05 1 .07E-04 I I &IMME11
-_ A CNi-243 1.7426E-04 66_57 133.13 O.OOE+00 1.16E-02 2.32E-02 0.1250 3.7216+11

Cm-244 2.7616E402 66.57 133.13 O.OOE+00 1.84E+00 3.68E+00 0.2A5 4.775E+11
Co4^O 3.5610E404 66.57 133.13 0.00E+00 2.37E-02 4.74E-02 0.3750 2.062E+11
Cs-134 2.6260E407 686.7 133.13 O0.0E+00 1.75E-04 3.50Es05 05750 4.857E+12
Cs-135 1A433E-05 66.57 133.13 O.OuE+00 9.61E-4 1.92E643 08500 4.742E.10
Cs-137 9.706-1 66.57 133.13 0.00E+00 658S601 1.32E+02 1.2500 3.0tE*10

= Eu-154 6.0320E-03 66.57 133.13 0.OuE+OO 4.02E41 StbE-01 1.7500 1AJ27E09
Eu-15 21^77E44 6657 133.13 O.OE+O0 1.45E-02 2.9-02 22500 3.151E405
Pe-55 7.929s6E07 66.57 133.13 .O OE+00 5.28E-05 1.064-04 2.7530 768+.06
_ ! H-3 8.9486E43 66.57 133.13 O.OOE+00 5.96E-01 1.196+00 35000 6A86E+04
1 4 l-1Z9 9.828E407 66.57 133.13 O.OOE+00 6a54E-05 1.31E-04 6.00C0 214S24I J Kr-85 1.0707E402 66.57 133.13 0.OOE+00 7.13641 1.43E+00 7.000 2.701E03
Np237 t 5.t927E4S 66.57 133.13 0.OOE0+ 7.94E-04 t.59E43 11.0M 3.102E+02
Pa-231 1.4703E409 68.57 133.13 79E-08

> rD zlV l.St~~~~~--U 1 ll. U.vt. I~~-W ! tV
PM-147 6.9606E-06 6G57 133.13 0.OOE+00 4.63.04 9.27E44

__ Pu-238 6.6263E402 66.57 133.13 O.OOE+0 4.41E+00 SW2E+00
Pu-239 1.161tE402 66.57 133.13 O.OOE+00 7.73E41 1.55E+00
Pu-240 1.5142E402 66.57 133.13 O.OE+0 1.O1E+00 2.02E+00
Pu-241 4-3766E-01 66.57 133.13 0.0OE+00 2.16E+01 5.83E401
Pu-242 6.4260E-05 6.57 133.13 0.00E+00 4.28E43 8.56E43

6 0006+00 8.24E644 1.65E-03
Sn-126 2.5210E-06 66.57 133.13 O.OE+0 1.e8E43 3.36E43
Sr-go 6.4163E401 66.67 133.13 0.0E0+0 427E+01 8.54E+01

__ Tc-99 3.9357E-04 68.57 133.13 O0.OE+00 2.62E-02 5.24E42
Th-229 15644E-10 86.57 133.13 O.OOE+0 1.04E-08 2.08E4B
Th-230 2.7972E-08 66.57 1.666-06

U1232 4.1005E-07 66.57 133.13 QA+000 2.73E-05 Thermal Power
NonIns Neat Bounding

0 * Heat Outpi
(wans) (Wefts)
1.204EOO 2.416E40

Tetal Total

U-235 - --- t-A.487E-06 66.57 - 0.00 - .29E-03 1.19E-03 t- 129E43
U-236 7.5886-0 66.57 133.13 0.00E+00 5.05E44 1.01E-03
U-238 -2-6129.07 88.57 0.00 6.21E43 6.19E43 6.21E-03
Y-90 6.4180E-01 6657 133.13 O.OE+O0 4.27E401 6.54E+01L-

IM 06wer
_ w. lerate Selectien banr-- Bump bSnvor, "ad eca s

late Selection Summar
Ftm FD UW

e detor: UIWAlER WWA7ER
_F C a ZIRC ZIRC

306. Nl C naf ets U U
a w L t% 1125 Obl5

Iurup Smrnmay IUWd - I = I ?..
C .I No 8171) IS~n fdhi~td

6.34E401 1.27E+02

Basis Ir Parameter Differences:

Basis or burnup used tI estimate:

I
GDAO6 -05.57fkmkof komp C*Wged km 11w MM MW wain dM .

13&198=dm kUW MUMW ID be MM Ow*W buffwc113.811

Bumup Nuakd I MEtitd * umup Extirnated EOL NW~ven EOL. MM
0.101 1.1,
020_ 1.171

Rseclor Wh *xlwn. core wooval. ewn. d1atppg Oroiherdale ormirig W radathon s forWel.

Oreai bwarev bor S kmacdted with obe wwude mu be dkided by BOL hby md! measl b get tpedilc bmp vae OM&"1.

- DOEISUF/REP-07
Rkevisi 0

March 2003
Page 0-169 d D 685
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Fuel Radionuclide Inventory Worksheet
JI-y OleaulateNtonwr -tin ; I....

Fuel Num: TORY4-C
- SNFS i *. 231

Fuel Units & Descr 655 -CANISTER OF SCRAP
Heavyisetal Mass: BOL.W9.081k. EOL-59.081kg
ROD Stoage Site. NEEL

Y
t
ud decay am dat: 1964

Eatinates as a1 2030
Template: HFBR (Hy Water, Amw.. 40 to100% L)

rTemplate Surnup(Wd): 164.6
Twnplae DM t y 1sets! Kma (IM: 0.000377

Estirrated
Canister usage:

118)(10'

Template DecayTbn 66 Y

ll.Estimates-. ::d:: n. x4 b Y. y. Gamma Sources
Photon Total

CUIIWd Fromn Notminal Bounding Fuel ittIal Activity Nominal Fuel Bounding Fuel Eneswy Photonss

RAdionucide Template Fuel Bunup (MWdf Bumup (moWdt (CS) ventorles(CI) kmentores(Ci) Group (bounding)

Ac-227 1.9216E-09 1.08&39 2,176.79 0.4OE+00 2.09E-06 4.18E-06 Avg. SOV

Ar-241 1.0419E-02 1,088.3 2,176.79 O.OOE400 1.138+01 2.27E+01 0.01 _ 73023Et3

Aan-24 1.1154E-06 1,08839 2,176.79 O.00E+O0 1,21E-03 2A3E-03 OmsO 1.617E+13

Aatt-243 3.6944E-05 1,088.39 2,176.79 0.001+00 4.02E-02 8.04E-02 06376 IAIIE+13

C-14 2J32408 1.088.39 Z176.79 O00E0OO 2.87E-0s .73E-05 0.0675 tMM+37813

4I36 _4A435E31 1,088.39 2,176.79 O.008EOO 4.84E-28 9.67E-28 o.0o50 9.000E+12

C-243 6.9101Ei-0 1,088.39 2,178.79 O.OOE+0 7.23B-043 4.16E-03 0.1250 5239E+12
Crn-244 8.3=E-04 11.0138-39 P-176.79 O.ODE400 9.06E41i 1AIE+OO 079S 7245E+12

Co-60 .0135E407 1,088.39 2,176.79 .OOE+00 1.403E14 1286E44 0375000 3A17E. 2
CS-134 2Z8943E-09 1,08B.39 Z1176.79 O.OOE+O0 3.11SE406 6.30E406 OEM5 BA35E+13

Cs713 4.2564E06 1,08639 2,176.79 DO00+00 4.63E403 9.27E-03 1JSO0 1.64E1
Cs-137 7.2053E-Ot ilissm3 2,176.79 O.OOE+DO 7.84E+D2 I X7E+03 12500 Z415Ev11

Eu-154 2.7B52E-439 1,088.39 2,176.79 O.OOE00 3258E*06 .082E-00 1.7500 6AD3E*1O
Eu-155 2.634E4-5 1,088w39 2.176.79 .OOE40O 2.90E-02 80E-02 22500 7A5E06
Fe-55 e.4265E409 1,Ow.39 _2.176.79 O.ODE*OO 9.17E406 1383E405 2.7500 2.5t3E4Os

_4 3.70',1E404 1,0BB.39 2,176.79 O.OOE+OO 4.03E-01 8.07E-01 3sc000 3-i9DE+W

--129 6.6403E-07 i,08B.39 2,176.79 Q.OOE+OO 7.23E404 1.45E-43 5SAM 1429E+0

Kr-85 5.9010E-03 110BB39 2,176.79 QO.OE+ oo A.2E+O0 1280 7.0000 tJ22+03.

W237 &1713E-05 11AMM3 2,17B.79 aODE+00 3.45E402 6.90E42 11oo 148E+02

Pa-2311 2.9B76E49 1,0BB.3 2,176.79 O.OOEoCO 3.25E-D6 aS.w-0

Pho2110 - 3.0772E-10 1,0BB.39 2,176.79 O.OOE*OO 3.35E4O7 6.7E0E7

12 Pu-238 1.0765E401 1,088.39 2.176.79 .OOEOO 1.178402 2.34E802

PU-239 6.9441E-04 1,088.39 2,176.79 0.0OE+00 7.56E8-1 1.51E400

Pa-240 3J.341E-44 1,0B8.39 2,176.79 0.00800 70 4.17E07 8.35E41
PU-241 1.54819E-42 1,088.39 2,176.79 0OO0E+0800 .BE+01 3.36E2010

n-1242 .0911E-06 1,l08839 2,176.79 0.OOE+0 3.36E-03 273E-03
Ra-?26 6.4642E-10 1,088.39 2,176.79 O.0E0O0 7.04E407 12I.4E46
Ra-=8 S.BMt9E-14 11.08839 2,176.79 Q.OOE4CO 6.31 E-11 1 126E-110

-9106 3.7268E-0 1,088.39 2,176.79 O.OOE800 2.97E-16 6.94Ed61
Se-79 1233314-5 1,068.39 2.176,79 .OOE+O0 1.34E-02 2.68E,02
Sn-126 1.0123E-05 1,088.39 2,176.79 0.008+00 4.49843 8.988-06
Th-90 6.578-14 1,088.39 2,176.79 O.OOE+0 7.18E8-2 1.42E413
Tc-99 3.285E.04 1,08B.39 2,176.79 .ODE+OO 4.14E-01t a28E-01
Th-229 413 10BB.39 2,176.79 &QODEvA 4.8E0E4 9.60E.08
Th-230 4.1233E48 1,08839 2,176.70 QO.OE+O0 4.49E405 S.9SE4O

Th-232 6-S978E-14 1,8.39B 2,176.79 aOOE+OO 7.18SE-111 1.44E-10

TI-M0 a23B2E408 1,0B8#39 2176.79 Q.OOE+O0 3.52E-DS 7.C5E405

Ul232 8.7728E8- 1.088.39 2,176.79 O.OOE800 9.5E-05 1.91E-04

iJ-233 1.1367E8- 1,08839 2,176.79 O.O0E+O0 1.24E-05 2.47E4356

U-234 7.07177E45 1,088.39 2,176.79 O.OOE+00 7.70-42 1154E101

Thermal Power
i01inal tKe+t Bounding

Outpt Heat Out
(Watts) (Watts)
1.29E01 2.8E401

Total Total

U-235 -2861-E46 1,088.39
LW236 I .6701E-04 1,08839
U-238 -9.41 94E49 1,068.39
Y-0 65371E-01 1,088.39

- 6w Radionuiclides

tw~raplsti selection Saumsiry. storup S~ntsumr7,,nlads
Ta - 11'Freplate Selection Suenmatm

0.00 1.19E41 1.16E-01 1.19E41

2,176.79 0.OOE4C 1.82E-02 3.64E402
0.00 1.36E-03 1.35E-03 1.368E3 _

2,176.79 Q0E080 7.1IE+02 1.42E.03
7.67E.02 1.51E03

FroCn I7 Used Bafs0r Parameter Uflerances

Reactor Modwr* I BERYLUM TrEAV WW^ER iTee se m edba or remas

Fue Cadi: NONE ALUM SAl n iu s en II ulas GROW C10g" b* are 1a0 e w*X s WWSW 1

s.tMConsitents U U _
SOL Eftarldrent iA 23.147 40 b 100

Burup Suwnawy ('Wd)1 lasis for burrup used Ih estimate:

Boundhg:l 1 2,176. Boudeirg hastmsastwdhbe tasark bm".

Checks
Latlmated Simwpf

suwnup llu tiprler 6hw timated EOL1 Hmrven EOI a

minal 004 l : o0ssl

Reackor *%Mm. co removal. atorage. itiping or fr dal r It g fl.

'Totbl 1cora ki eswodaled wlthis w dnbedvkbdby8Be mass b et t

- OE/SNF/REP-M7
Revision 0
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I
Fuel Radlonuclids Inventory Worksheet

Fuel Nwn. WiREAT DRiVER~

Fuel Unis AN Oesor 361 -ASSEL4ELY
Heey Meta Maw. 80L.15.64kg; EOL.14.567h
ROD Strora Sthe NM~

'Fuel deca siarl dame 1994
Estmlft asta GPo 2D30

Teomplale: N-Rlesctor (GmsPWce Zikc. O to 5%. U(
'remplake 8mUUp(MWd* 69680

Temnptia DCL Heavy Meta mMawWP hIA
Teonlale Decar Tkw. 36 veows

Espimaled
Carister usage

1 14.48

IU. Estimate I: Y. 5. b Ye Ye Gamme Sources

Photon ToW
CUMWd From Nominal Boundirig Fuel bftW ActIvity Nominal Fud Boundng Fuel Enwgy Photoneklae

Radionuclide Template Fuel Burnup (UWd) Bumnup (MWO, (Cl) hwenodls(C) Iaveniorles(Ci) Group (boundngj
Ac-227 4.2184E.10 .783.73 1.567.46 O.OOE+00 3.31E-07 6.61E-07 Avg NoV
Am-241 9.6379E-02 783.73 1,567.48 0.OOE+00 7.55E+Ot 1.51E+02 0.0150 7.616E.13
Am-242m 5.8463E-06 783.73 1,567.46 O.OOE+00 4.58E402 9.16E-02 0.0250 1.567E613
Am-243 4.6279E-05 783.73 1,567.48 QO.E+00 3.63E.02 i25E402 o0.37 1.440Et13
C-14 9.2026-06 783.73 1,567.48 OOOE+00 7.21E-02 1.44E-01 00575 1.643E+13
C1-48 OCCOOE+00 783.73 1,567.46 O.OOE+00 0.00E+00 O.OOE+00 00850 8.43E+12
Cm-243 O.OODOE+00 783.73 1,587.48 O.OOE+00 O.OOE+40 .O3E+- 6.0000 1.690E+12
Cm-24 42.45E4-0 78373 1,587.46 O.OOE+00 3.56E0 1.12E401 002250 7A15E+12
CNo60 63707E5-0 78373 1,567.46 O.O0E+00 4.96142 1.93E-02 o11.00 3216E+12
Cs-234 1.4042E-05 783.73 1,57.48 0Q00.o00 t.t0E-02 2.20E-02 0575 6-+13
Cs-135 1.0068E456 783.73 15W.674 O.OOE+OO 7.89E43 1.53E42 os0155) 7b32E+t1
Cs-137 1.1945E+7 0 783.73 1,587.46 0O.E0+00 1.86-06 37E+03 1.26W 31636011
Eu-154 .6451E-043 783.73 1,57.46 O.OE+06 52tE+00 4.606-1 107100 19.48+1
Eu-155 2.9052E-0 783.73 1,587.46 O.OOE+00 21 E-01 455E.01 225 1D1E+01
FeSS5 2.883oE6s 783.73 1,567.48 O.0OE+00 2-26E403 4.52E403 2.7sco 165sEAM

23 2.1063-03 783.73 1,57.46 0.0O0+00 1.76E+01 3.3DE+0O 3soo 144
P-129 s.6006E407 783.73 1tse7.46 Q.OOE+OO e.74E44 135E403 s.occo 1.369E+04

Kr4-5 Z673E4-02 783.73 1,567.46 oOOE+00 2.10E2 4.19E+01 7.xco 12s1EZ
Np-237 1.452sE6 783.73 1,567.48 QODE+.o Q71E.1 3 1434E2 11.0000 1.766E+82

Pa-231 1-05OOE-09 ~ 783.73 1,567.46 0.00E+00 7.666-06 1.36E-07

Pb 210 Z.3017E-1 1 783.73 1,567.48 Q.OOE+00 1.80E0+ 3.06E00a
Pm3147 .9456E-14 783.73 1,57.48 0,00E+00 4.6-E07 1E-061
Pu-238 2627E5-02 78373 1s87.A6 .OOE+00 157+01 3.14E+01
P>2s Z.8S36E402 783.73 sSW.46 Q.OOE+OO 22C6E+01 4- s2E+01
Pu-240 2.21o2E-4 2 783.73 05600 O.OOE+C0 1.79E+01 3.17E+01
Pu-241 1.1926E601 78373 1,567.46 O.OOE+00 4.7E+02 3 s16E+02
Pu-242 1.4326E1- 783.73 10007.4e O.OOE+40 1.14E-042 24-042
Ra-226 9.7701E-11 783.73 1,s67.48 Q.COE+CO 7.66E c8 153E47

Ra-228 1.1068E-14 783.73 1S567.48 Q.OOE+OO 8.67E-12 1.73E-11

RU -108 5.9l224E-10 783.73 1,567.46 O OOE+OO 4.64E4a7 s.28E-07

Ss-79 1.0as9E-os 783.73 1ts67.4s O.OOE oO s.s4E403 1.71E402

S-128 O.ODOOE5+CO 783.73 1_W.4s O.OOE OO o.ooE+OO QOOE+OO

Sr-90 8.4899E801 78373 1,587.48 QOD.E+00 6.66E+02 133E+03
Ther 3.64s4E44 783.73 862.46 O.OOE+OO 2.s6Et s.72E8+

nh- 12s2sE-12 783.73 1567.48 QOOE+OO 1DIE409 z03E-0s

Th-0 1.62s3E-0F 783.73 UdsiAfo P .ooE+CO 12nete ZSSfeEns
Th-M2 1.6451E-14 783.73 IJW.46 O.OOE+oO 129Ew11 2s8E-1 I

T Rec 3&4382E-15 783.73 -. 6q ~ O.OOE+a. Zh6sE-i2 sa3sE-12
3 F O.OoCOE+OO 783.73 1_567 46 QOOE+oo QeOOE+oO O.OCE+oo Thermal Powsr

LI-.= 9.9425E-10 783.73 156-4784 QOOE+OO 7.7sE407 ts6E406 Noial Hcal Bouning
U-234 8.ss7sE405 783.73 1S567.46 O.OOE+CO s.14E402 1.03E401 Ouiput HeatOutiut
U-235 -12944E46 783.73 QOO0 3.13E42 3.02E402 3.13E402 (waft) (wnaft)

U-236 t1s691E-s 783.73 1S567.46 O.OOE+0.O s.37E403 1Js7E402 1-%4E40I 2AM+N
U-23s -3.0619E-07 78&73 o.oak 3s4E4-4 1.s4E404 3.94E404 Total ToWa
Y-so a4s2sE41 783.73 1567.46 Q.OOE+OO 6.66E+02 I33+0

Oe RadmConue n8E+U2 130E+03

0T.t SdettionSbnry' Burlcx u 0um ,06% WA
uemplat Smeleasie Sunwaty

From SFD Used fo Oftret D s:

ReaOSctr GP 30.19 783.73 Tenp ins umOeN asoe skayV Roomseteay
Ic R d_ 9 .6 1

4
.. 1h as Maseedhte 1 oe bal

Fad Cladding ZL8C DIRC nX b A P
SOL H ontuei U U

SOL Enrcmn % s2s O bS

B1ump Su mary(UN|sh o bumnup used In esdmatr
Fro SFD I "

Soundingl 15.46- hbW _ Is bot Km n XI

Checia

P ultipier G _ B P_ Es£ ated EOL Hwnlm EOL HU
bmirlal: 8.35 25S 1 D8

13-Odk9 16.70
'Rear alad o., w a aco r . soage ,d"pb or ohedarB tt Im* ldal ceasedhr uL

'ToW baip for Cll C assodated wMI tb wthee must be divided by BOL heavy wea maeSo get we0cl b p valuee (MWdWl).

I

-I
J
Ui

II

-I

I i
Li

DOE/SNFIRE-P-078
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Fuel Radionuclide Inventory Worksheet
pcii I , -nd Tauplate infonuat

Fuel Name: ThIGA 1SAW FFCR tOS
S IDNFO. 1039

kWd Unis & Descr. 3 -ELEMENT
Heamy tM l Mas: BOWt0.48kg; EOL0 4732kg
ROD StMge Ktr.: tEEL

'Fud ay abet date: 2025
Estimas as of 2030

Tmplat: ThGA-SS (LWAJ-Z. SST. 10 lo 20%, U)
Tempwtme Uurt1Wd) 6.6M

Temlate O Heavy eteal Mas (UT): o 195

Estimated
Canister usage:

181s10*
r 0.04 ,

II.EFcAtiites . .... fi2 : i>.n S S 6 b Y. Yb GanllSurcess

photon Tatef
:: ClMWd Fn Nominal Bouncling Fuel NU Activity Honmintl Fuel BounclingFuel Energy. plheoSI

Radionuli~de - Temlavite Fuel Bunwp pWdf Bumnup (M[Wd) (Cj) bnwentrao) hwk Grup (boundl"£)

Ac-W 8.5173E.10 7.73 15.46 Q.OOE+0o 659E-2 1.32E-8 Avg. 4hV
Am-241 1.83E4-03 7.73 15.46 O.OOE+00O t.2E-02 2.83E202 0.5010 249sE412
Ao-242m tA129E46 7.73 15.46 O.OOE0O0 t.9 5 232E tE5 0.0250 S.O5E+11
An-243 t.4774EW-0 7.73 15.A6 OO.E400 7.1-06 2128E4S 0.0375 41.74E+.1
G-14 132871E044 7.73 15.46 OOE+00 9.95E-04 t.99E-03 0850 47.3152,1
Cs-36 2.8t20E486 7.73 15.4A6 0OOE00 2.17E405 4-35E405 OESo0 : 2S7E1
Cm-243 1.7UO0E-0W 7.73 15.46 O.OOE+O4 1.9E-06 2.77E46 0.1250 2A1e32+11
CEn244 .892E4-06 7.73 15.46 0O.0E+O0 2.E4-05 2.62E-05 02.2 1526E6t
F.65 7183E-0 7.73 15_4 0.002+00 5.93E+00 1.99E401 270 1262E*11

C1134 9.0541E02 7.73 15.002400 7.0E-01 121 035750 1.704+12
Cs-135 372198E47 7.73 15.46 0.002E00 2.49E-04 4.98E44 .0=00 7.315410
Cs-137 2.7564E+00 7.73 15.46 O.OOE+00 2.13E.0o 426E+01 1275000 .1641
gEui-164 71.24272 7.73 15.4 0.000E+O0 .19E-01 2.38E041 1.7500 1.96+41
Eu-2S5 1.92934 7.73 15.46 0O.DE+00 227E-41 453E0t 22500 62E40e
Fe-55 7.7802E-1 7.73 15.46 O.OO4+OO 5.97E+OO 2.-9E+0 z7500 1267E307
Pm-147 1.1023E402 7.73 15.46 0O.OE+O 1.59E2 1.72E3201 Jsoo 1.74E+O

i-t29 .36834E 7.73 15.46 0.OOE20 5.70E3- t.t4E45 SAM 8.403E+00
-85 - 252e3E401 7.73 15.46 0.00E+00 1.92E800 l.91E+OO 552 90S2E-0

Np-237 12427E846 7.73 15A6 aOOE+OO 961E-06 1.92E45 11.0000 BeB4E41
Pa-231 .85t1E-09 7.73 15.46 O.OOE+00 2.98E48 5.96E48
Pb-210 72388DE-5 7.73 15.46 O.OOE+00 5.71E-14 1.14E-t3
Pm-U27 5.tO23E+00 7.73 15.46 O.OOE+o00 te3Ei1 J25E+01
Pu-23 1.0383E43 7.73 15.46 0.00E+00 8.C3E43 7.6tE42
Pu-239 5.5293E43- 7.73 15.46 O.OOE+00 442B 2 1855E2
Pu-240 Z1t278E43 7.73 15.46 O.OOE+00 1365E-02 329E402
Pu-241 12613SE41 7.73 15.46 0.00E400 9.81E41 15.8E+O
Pu-242 2.3128E-0 7.73 00A6 1O29+4 12.79E4T 3.58E646
Pa-226 5278E-t4 7.73 i&46 O OOE+OO 4M0E413 8.16E-13
Pa-228 1.9338E-tO0 7.73 _t5.46 O.OOE+OO t.50E409 2.99E439
Ru-1067 9.1684E402 7.73 15.46 O OOE+OO 7.09E-0t t.42E+OO
Se-79 t.3Dt8E45 7.73 t5A6 Q.OOE+OO 1D1IE-04 ZOIE044
Sn-126 12167E-05 7.73 .15.46 O.ODE+40 9.4tE45 ItB044
Sr-90 2.6065E+00 7.73 15.46 O.OE+00 Z02E.01 4.03E401
Th-e 4A241E404 773 15.46 O.ODE+ 3.42E403 6.4E043
Th-229 1.3713E-10 7.73 15.46 O.OOE+CO 1.08E409 Zt12E49
Th-230 t BD90E-11 7.73 15.46 QLODE+CO 1AOE-t 2.80E-1O
Tb-23 Z57E-O7.3t.46 Qo00E+00 t.95E409 3.9tE409
T120 t.6U47E48 7.73 15.46 OOOE+D t.31EW0 2.62EW0
U-m3 4.8737E48 7.73 16A6 QOOE+OD 3.77E407 7.5EWU Thnnal Power

U-234~~~~~~~~~~~~~~~~~~~~~~~~~~~oi; Ha, 40undting;
U-224 1.5925E407 7.73 15,46 o OOE+OD t.23E46 246E-08 Oulmu tHeat outpu

G225 ~~~~~-2.6194E406 7.73 0.00 Z.06E404 t.86E404 Z0E4 IW Itws)
U-236< 12633E45 7.73 15.46 .0ODE+OO 9.81E456 1.96E44 4jm~ 9OEOt 6E41
U-23 4.6231E408 7.73 0.00 t29E404 129E404 129E.04 TO Total
Y490 2AOS0E+00 7.73 15.46 O.ODE+OO 2.02E+01 5583E+01I.-

L ~~~~Reactor ModevgIt-r LW AND U ZIRCHYOAIDE LW AND U -W HYDFVOE

S O t. E riw chnm e t VW 19.9lO 39I20 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Burmeup Sunuarsy (UWdf linasis ir bumup used In esthmae:

I Oundefl :l . . . j5 aa e ma I b9Wema e Ir44 urmp.

I I ~~~~~~~~~~EstiUmat d Surnu
I ...It8!tturnp .!t k! w O en..urnu tatknate E D!. HM GIC ven EOL 165

1 l b c m 0 .9 4 1 I__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

rP-A~cl d~d~n.CM mmovdo rage. ii4pln or ~te date oiramdrg 6ta brati mo cjamed for fue.
*ftubrm r 81 kWe assciated ada Oft wo*~ise Vwea be d*d by SO! heav metal mass to get epdlCC bwAftup vakee (M~Wdnr

OOEJSe4FIHEP-078 
March 2003
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Fuel Radionuclide Inventory Worksheet
L fho aid. Tanglatslnfbil , ,

Fud Nm TRHIGA t.S0 FFCR UNIV. OF CAL-IRVINE
SNF ti A- 1050

Fud Unls A Desen 2 -ELEMENT
tey Mel Maw BOLt 033kg EOL-0.38kg

ROi StoW" Sl dNEEL

'Fud decay StlMt ddr 2038
Estimata as of: 2030

TeunpIat TRIA-SS (LWAJm-zr. SST. 10 bo 20%. U)
'Tunpidc BSunufp(UWc: 6.68

Templabt SOL MHey Meta mas (MT) 0.000195

Estrmated
Canister usag3 J

ts-nir _I
i 0.02

11. Estimats . - i . x, b y. yb Ganna Soures
Photon Total

CIUWd From Nominal Bounling Fuel bnitial Activity Nominal Ful Bounding Fud Enrgy Photons/sec
Radionuctids Tcmplats Fuel Bunup (WdL Bunwp(iUWd (Co lnvent CQ I-nventorbs(C Group (bounding)
Ac-227 8.5173E-10 3.73 7.47 o.ODE+CO 3.18E-9 6036E-09 Avg. MeV
Am-241 1.8331 E-03 3.73 7.47 O.ODE+00 6.85E-03 1.37E-02 0.0150 1207E.12
Am-242n 1.4129E-6 3.73 7.47 O.ODE+0O 5.28E-06 1.06E406 0o.SO Z6563+E1
An-243 1.4774E-07 3.73 7.47 O.OE+00 5.52E-07 1.10E-06 o.o07S 2.22E+211
C-14 1.2871E-04 3.73 7.47 O.ODE+00 4.81E-04 9.61E-04 0.0675 Z322E.11
C138 2.8120E46 373 747 O.OE+00 1.05E-05 2.10E-06 0.0850 1.438E611
Cm.243 1.7940E-07 3.73 7.47 .OOE+00 6.70E-07 1.34E-06 0.1250 1.0436.11
CF-244 1.6962E-06 3.73 7.47 O.OE+00 6.33E-06 1 .27E-05 02250 1220E0d11
Co-80 12839E+00 3.73 747 O.OOE+00 4.79E+00 9.59E+0 0.3750 6.193E610
Cs-134 9.0541E402 3.73 747 .OO0E+00 3.38E-01 6.76E-01 0.5750 8233E311
Cs-135 3.2196E-05 3.73 747 O.OE+00 1.20644 2.40E-04 o0.5 0 35.33610
Cs-137 2.7564E+00 3.73 7.47 0.00+O0 1.03E+01 2.06E+01 12500 7.175E611
Eu-154 1.5368E-02 3.73 7.47 O.OOE+00 6.74E-02 1.1tE-01 1J.700 4.783.+08
Eu-155 2.9293E-02 3.73 747 O.OSE+00 1.09E-01 2.19E-01 22SO 7.710E+08
Fe-S5 7.7158E-01 3.73 7.47 O.ODE+00 2.88E+00 5.76E+00 2.7500 6.1186E+
H-3 1

Iio237 3.73 7.47 O.ODE+00 4.64E-06 9.28E40 11.000C 5.361E602
Fa2S i S .8611E-0 373 7.47 i .OOE+00 t .44E-0 2.88E5.-01
Pb-210 7.3880E-15 3.73 7.47 O.OOE+00 2.76E-04 5.52E-t4
Pr-147 2.102E+00 S.73 7.47 O.O0E+00 7.85E+00 1.57E+01
T-238 t4.2041-03 3.73 7.47 O.OSE+00 .8E4-03 7.7E4-03
Pu-239 SS7293E-03 .73 7.47 O.OSE+00 2.07E-02 4.13E2-
Th-240 2.1278E03 3.73 7.47 O.OSE+00 7695E03- 1.36-102
Th-241 2.5197E-1 S.73 7.47 O.ODE+0O 9.8-10 7.62E-01
Pu-242 21.1247-07 3.73 7.47 .OODE+00 a61E-07 1.73E-0
RU-226 4.2782E-14 3.73 7.47 O.00D+00 1.97E-13 3.94e-13
Ra-223 1.9S38E-10 3.73 7.47 O.OOE+CO 7.22E-10 1.44E4D9
RU-108 9.1084E402 3.73 7.47 Q.OOE+00 S42E-01 .11-0m1
S5-79 1.301YE45 S.73 7.47 O.0E+00 4.8E4-05 9.72E5-0
9F-128 t.2t07E456 3.73 7.47 O.OCE+00 4.54E45 9.09ES-0
Sr40o 2.0045E+CO i73 7.47 QOD.E+00 9.73E+00 1.95E+. 0
Tc-99 4.4241E44 8L73 7.47 O.ODE+00 1.65E-043 3.0E-043
Th-229 t.37t3E-10 S.73 7.47 O.ODE+CO 5.12E-10 1.02E-09
Th-230 t.8090E-11 3.73 7.47 O.ODE+OO &76E-11 1-tO-1
ThL232 2.5278E-10 3.73 7.47 O.ODE+OO 9.44E-10 t.89E-09
Ti-2D8 1.6947E408 3.73 7.47 O OSE+oO 0.33E-08 1-27E407
iJ-232 4.8=3E-CS 3.73 7.47 O.OSE+OO 1.82E407 3.04E407 Thinnl Power
U-233 1.2203EW0 3.73 7.47 O.OOE+OO 4S16E47 9.11E407 NominalHeal. Bounding
U-234 1-592SE407 S.73 7.47 O.OSE+OO 5.95E407 1.19E406 Output ties Ouq
U-235 2.6194E486 3.73 O.OD 1.66E404 1S0E404 1.06E404 (Wat) MWathil
U-238 12893E45 3.73 7.47 O.OOE+OO 4.74E405 9.48E456 2.17E-n ALUE-W
U238 4F.6331 E-8 3.73 0.00 1.03E44 1.03E44 1.03E44 Total Tota
Y-90 2.00SE+C0073 3.73 7.A i O.OSE+0O 9.73E+ud 1.95E+01
Cowb lRa _adso 1.35E+01 2.63E+01

XTen Biwlaft SssaItd-sdoSum urmpSnim^> a 'd 2 ' '

_~ecc - - 1

sTempaeo Sdekpctn Summary

Fmz SIPS | Use for Paran* Diffeences
itadr lel:W LW AM UR WHDIXIIEI LW AM U Dt4C HYDRDE

FUdC S i SST
ilOL HiMC l U | U

Sumupn Siunnury (ISWt4' faior bumnup used In etmW

Ftom SFD Estimtd
Nalkwla:l t.731 2 vW *9* NDI SFDlw WwW Dh D MIW4

BoundInWF 74 a b mWblJ

lChmckB

UH'

I
Estinuited 9snupfI

1% W*WL- I eu. a--m Estkmtd EOL HUrOven EOL HNM
I . g

3Swndbi
, ___.._.,

'Readr s vd- rs rem v s e. sh g roirs c d a I w t g dkng Sdon easnd kr hd.

'ToW bWm fr all kd sodaed wNh 84 wmkhe must be ddbyed by SOL heay metnal ms to gN speci1 buw vAu OMWfT).
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Fuel Radionuclide Inventory Worksheet

~.?ne~aus~map~ate~rnastion
Fue Hame TRIGA 8 ,512 FFCR UNNV. OF CAL-IRVINE

SNF I)41 105
Fuel Uitbs & Desc. I1- ELE1ANT
Heevy Ietial Mass SOL.0 18&%W EOL.0 I83k9
ROD Stoesge Site: INEEI.

'Fuel de c sart dad 2035
Eatbiates as ed: 203D

Tmnpbft: TRIGA-SS LWAU-Zm. SST. 10 lo 20%. U)
STler>atesunup(mW: 866

Tenpbte SOL Heavy UeMtl Mas (Ul): 0.000195
Taoate aclvZlme: 5 vears

* Estinated
. Canister usage:

18'x10
0.01 |

IL FstiAstes I x. 5. b y. Yb Gamnm Sources

: Photon Total
CUMWd From linal 13aSounding Fuel Ita Activity Nominal Fuel Sounding Fuel Energy Phooalsec

Radlonuclide Template Fuel Burnup, 0W -sunlp) (MWddf (Cl) .wentorles(CI) hwentories(Ci) rGoup (bounding)
Ac-227 8.5173E-10 0.00 0.00 O.OOE+00 O.OOE+00 O.OE+00 Avg. WeV

-

Ai-241 8331E-03 0.00 0.00 O.OOE+00 O.OOE+C0 0.OOE+00 0 _150 1.961E+06
Am-242m 1A129E-06 0.00 0.00 O.OOE.OD O.OOE+00 O.OOE+00 0.0250 .OOOE+00
Am-243 14774E-07 to00 o .00 O.OOE+00 o.ooE+00 O.OOE+00 0.0375 2.67E403 -
C-14 12871
CI.3 2.8120
Cm-243 1.7940
Cnv-244 1.6962
Co-60 12839
Cs-134 9.0541

0OD 0.00 0O.OoE+00 0.OOE+00_I 0.o7 1.62ME403
2.206E4

E+00 0.00 0.0 Q.00+O 0.002+00 0.QOOE+00
0.00 O.O0 O.OE+00 _Q00E+00 0.OOE+00

CS-135
- Qa137

- Eu-164

0.00 0.00 .OOE+00 O.W0E+00 0.0012+00 0.8500 .066E*01
2.7564E+00 0.00 0.00 0.00+00 O.OOE+OD Q.OOE+OO 1 s=2+00
1.5368E402 0.00 1.7500 8.810E41

L107E-t

11-3 ~~~~~~~1.11I11I2E02
I 1-129 7.36842-07

I 0o
I 0.0Ei4

1r -
Kr-85 2.5263E2-01 0.00 O.0 Q.OOE+00 O.OOE+00 0.002+00 70 1.312E402

-237 12427246 0.00 0.00 O.OOE+00 Q.OOE+00 0.00_+00 11mc 1.soSE-3
Pa-231 3.8511E-09 0.00 0.00 O.OOE+00 O.OOE+00 O.OOE+00

d!1 Pb.210 7.30802E-15 QOO 0.00 O.OOE+OO Q.OOE+00 O.OOE+00
Pm-147 2.1023E+00 0.00 0.00 O.OE+00 O.OOE+00 Oo0+00

Ut..i PU.23 1.0383-03 _ _ 0.00 _ e.0E+OD

E01 0.00 0.00 W .0OE+00 O.OE+00 O.COE+00
I
i

Pu.242 - 2.3128E-07 0.00 0.00 0.002+00 OOOE+00 0.002+00
Pa-226 52782E-14 0.00 0.00 O.OOE+00 O.OOE+00 0.00C+00
Ra-28 1.9338E-10 0.00 0.00 O.OO+00 0.00E+00 O.ooE+00
PR-106 9.1684E-02 0.00 0O.O Q.OOE+00 O.O0E+00 0O.OE+00
Se-79 1.3018E06 0.00 0.00 O.OoE+0D O.ODE+00 QO.OE+00
Sn-126 1.2167E456 0.00 0.00 O.OOE+00 O.OE+00 0.002+00

Sr-0 2.6045E+O (.OO 0.00 O.OE+00 O.OOE+00 Q.OOE+00
TC-99 4.4241E404 0.00 0.00 QOOE+00 0.002+00 O.OOE+00

Th-229 1.3713E-10 0.00 0.00 0.O0E+O0 Q.OOE+00 O02E+00

Th-230 1.80902E11 0.00 0.00 Q.OOE+00 O.OOE+00 0O.OE+00
Th-232 25278E-10 0.00 O.00 .O0E+0O O.ODE+O QO.OE+00
TI-t 1.6947E468 Q00 0.00 Q00DE+00 Q.OOE+00 O.OoE+00
t-232 4.8737E4-8 MO. 0.00 _ O.oE+Co O.O0E+00 QO.OE+O J Thennau Puwar
t-233 12203E07 0.00 0.00 O.OE+00 O.OE+00 QO.OE+00 iNominal teat Sounding
t-234 1.5925E07 O.W0 0.00 O.OOE+00

232 -2-6194E406 0.00 0.00 7-02E-05
.7OaUW N eat Outu

( Waftt) 4waftt)
41.=0-" 3.32E02t-236 126S3E50.00 QOOD

1-2 t.6331E45 0.00 0.00
Y40 2.6060E+00 0.00 0.00

- Other Padkxsld

1 t Seec"Kreniom , Sror,em ww atcb
t ernu Selection Suman__y

Fmom SFD Used Basis for PaFu
Reector Moderator. LW ANDUZICHYDRIDE 'WAND UZRC HYDRID

1" Cbldh SST SST
EOL HM Consthnts U U

! OL Enrihmr 19 ss9s67e 10tD 20.1

umup Summay (UWd)I 18ats sor burnu

FoiSF.D Estited
tl OX N Gpti~~~~wfw~n

0.00+00 0.OmE+w Q.OO+oo
Tolal Total

tsr D Hffeence

p used hI nesmate:

n* Ibman SFD fanwl ft bW.
wed bbita senal hmp,

lbk pch

I
mk_ Ufthn_ I Estimated BWTWW I

al.- 11--

to bi~
bItmtk ed ROL "M~let~ OLt HUl

Soundifto.1
, ___. _ ....

'Reactor dhshuasvn we removal. stage, wping or COW dale OW~nfa VW Iradation ceased for kdl.

drDI btup for e111 kW ssodated wlth Us wahee nea be eled by thh heavy et - to got speaiL bui md values %MAWd8l.
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I
Fuel Radionuclide Inventory Worksheet .. -I :

Fuel Mun. TRIGA (ACPA 12.00 SLOVENIA
SNF IDS.t 932

Fuel Units & Oessr 1 -ELEMENT
Heavy Meta Mass: DOL.0276kg9 EOL.0.2706k9
ROD Sewage Same INEE).

'Fuel deca at daytM 19
Estbrnate as of., 2030)

Tempot TRIGA-SS (LWAJ.ZM SST,10 to M%. U)
'TVwlat BurnmL(UWd): 6.65

Tnpe BO HeaM y M" Mass N U. 0.00095
Tenplate Deco Thnee 25 ye

Estimated
Canister usa j

1 0.01 I

JELFzsdmateC' . X. N Xe b Y. yb GanunuSources
Photon Toal

CUMWd Fror Nominal Bounding Fuel Initial At" Nominal Fuel Sounding Fuel Energy Photonstsec
Radlonudidu Template Fuel Burnup (UWd)' Bunup (UWd (Cl) ltentores(CI) Inventcles(Cf) Group (boundi)
Ac-227 4.1459E-09 0.00 0.00 O.oOE+C00 0O.£+00 0.00E+00 A MWV
Am-241 3.5850E-03 0.00 0.00 QO.CE+00 O.OOE+00 .00CE+0Co 0.oo50 2.933E.0
Am-242gn 1.28999-06 0.00 0.00 0.00E+00 O.OOE+0 O.COE+00 0.50 0.000E+00
An-243 1.4747E-07 0.00 0.00 O.OOE+00 O.OOE+04 O.COE+00 0oms 4.o0E003
C-14 12839E-04 0.00 0.00 O.ODE+00 O.OOE+00 O.OOE+00 0.0575 2A.36E03

2.8120E-06 0.0 0.00 0.00E.00 ..OOE+00 O.OOE+00 o.0550 34t#.06
Cn-243 1.1038E- 07 0.00 0.0 0.00E+00 O.OOE+O0 O.X£E+00 0.1850 1.747E+01
C-244 7.89t7E-07 0.00 0.00 O.OOE+00 0.00E+00 0.OOE+CO 0000 Z38#+0S
Co0 9-12647£2-0 0.00 0.00 QO£.E+00 0.00E+C00 o.oo00 03750 22E70193
Cs-134 1.0940E-04 0.00 0.00 0.COE+OO 0.00£+00 0..OE+0O 05750 20E4W
CP2130 3.2t9sE-5 0.00 0.00 0O.DE+00 O.OOE+00 O.OOE+OO 0.85 4..M+01
CP-137 1.7368E+00 0.00 0OO O.ODE+00 O.O£.00 0.0E+OO 12500 .703.00
Eu-tS4 3.0S77E-0 0.00 0.O0 O.OE+00 0.00£+00 O.OOE+OO 1.7504 1.307E+.
Eu-155 1.79253-03 0. 0.00 QOOE+OO 0OE+0 O.OOE+O z22o 76a
Fe-SS 3.7444E-03 0.00 0.00 0.00E+00 O.OE+OO 0.OE+00 27500 _ 4A87EO
H-3 3.6t8DE403 0O. 0.00 0.00E+C00 .E+0.00 O.COE£+ 3500 J9stE-Ot
1-129 7.312E407 00QOE+C 0.00OE+0. O O£+CO .00 10710E00t
Kr-5 6.9368£-02 0.00 0O. 000.E+00 O.OOEO 0O.+00 7.00xo 197542
Np-2M7 1262£-10 0.00 0.00 1000E+00 O.OOE+00 00OOE+0 0 01.00 2271E43
PRu-j 9.16654£09 0O. 0.00 .OOE000 O.OOE400 0.00E+O0
Pb9210 1.372SE-13 0.00 0.00 0.OOE.00 0.00E+00 .OOE+00
Pn-147 1.0702E142 0.0 0.00 0.QOO£+00 O.OOE+00 0.000+00
ru-238 a8692E040 0. 0.00 0.00C+00 0.000 O.OOE.00

Pu-239 S.5263E-03 0.00 0.00 O.ODE+00 O.OO+00 0.00E+00
PuT-24 2.1233E4-3 0.00 0.00 0.OOE+00 0.000+00 0.00E+00
Pu-241 &38962E42 0.00 0.00 0.OOE+00 Q00.0+00 0OE+00
Pu-242 2.3128E47 - 0.00 0.00 O.o0E0+ OD.£E+00 O.0OE+OO
Ra-226 4.6752E-13 0.00 0.00 0.000E+00 0.000 0.000CE+00
RU-228 2.4827E-10 0.0 0.00 0.OOE+00 O.OOE+O 0000+00T
Ru-O6 9.8526E-08 0.00 0.00 O.0OE+00 O.OOE+00 O.OOE+00
So-79 1.30t5£-05 0.00 0.00 0OOE+O0 O.OOE+O o.00E0.00
SU-120 12165E405 0.00 0.00 0.OOE+CO 0.00E+O 0OO.E+00
Sr-90 3.6195E-0 0.O 0.00 7.OOE+C0 7.OE+4T O.OOE0To
Tc-99 4.U241E404 mOO 0.00 O.OOE+00 O.COE+00 o.OoE+OO
Th-229 4.241E-10 0.00 0.00 O.OE+00 O.OOE+00 0.000E00
Thei 43 &398E-llo0 0.00 OOE+Oo O.OOE+00 O.OOE.00
TS232 2-5278-10 QOO0 0.00 Q.OOE+OO QO.OE+OO O.OOE+CO
TI- 1.50098£601 0.00 O CO O.ODE+CO O.OOE+OO QCOE+CO

b232 4.0662£4S 0.00QO 0.00 £OOO+00 Q.OOE+OO QOOE+CO Thermal Powver
U233 12217E-07 QOO QOO a- O E+CD cOOE+00 QCOE+CO Nominal Hit Boun
U-234 2.2391E407 0.00 0.00 QCCOE+OO O.OE0 0.00E+00 O.COEOO O "M OuIPWI
U235 2.6194E4S QOO QOO 1.18E44 lt8-4 1.18E 4441. (WS"t (walts
U-238 1-2695E4 C.OO 0.04 OQCOE+00 O.OOE+CO O.COE+00 4.SSEIQ 4-mE40
UO-238 -363E0 0.0 _.0 7.2E0 7 4_E _ 7.42E45 Total TOW
Y-gO 1.6t95E+OO mOO 0.04 O.OOE+CO O.OoE+00 Q.OOE+00
OtreaLonuct ls QCDME+CO U0 OOE+

mTenviste Sd~io Sumr, B-p Sufran a"<--.; and
Templt Sdetecon Summa

t~ia~ Basis for Pameter P Dierencem
Reco ow . LW ADU ZI KM LW ADUM U~D

DIXHU . WktcontttitetaL
Sl. Enrknen %,I 19.88316M52 10 to 20.1

Burnup Summary tiUWd) fal or ournu used in estimahn
inmS'D j E-sihud u

"oroh O.CO1 Nl vpW f> lt ik SFD pawetd le iM".
dhg Ncad1 _ b DZZt n

Chieckas_ _ _ _ _ _ _ _ _ _ _ _ _

Estimated 9unW I
bF mup Mu lpiter GQven SUmup Estimated EOL HiGjven EOL iM

NanhS ~~~~0.00 1.0

'Reacim Ihudkwri, coreremovalS, sShgo or oteer dab Idmn krad cn f kal

*oTw burn teral bd aodcated wlth lli wovoet nust be dvkd by SOL heay meW mais to ge C agedltbu vakae (MWwn).

J
J
J
U1"
U,
I
I

I
I I
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Fuel Radionucfde Inventory Worksheet

Ftae Hame: TRIGA (ACPR) il0MANL
I- ~~~~SWNI'D 1077

FuultLnblbs &n. 75 -ELEMMN
Weavy MeOW MUses: BOL.14.7Iig: EOL.14.445kg
HOC Storege Me: WME

'Fu decy sted date: 1999
Estimatesasot: 2D3D

Tempiate: TRKGA-SS (LWRJZrx. SST. 10 o 20%. U)
"raipltte 4Snhp(UWd): 6.65

Template ROL Hay Metal Mass (Tl): 0.0195
Template Decay Thie: 25yean

Estbiated
Canister usage:

1S X0.6

ilL E .: .S -: n x. xb b Y., yA Gamma Sources
Photon Total

CIOMdFrow Nominal Bounding F-e b*W altvy NominalFtie Bounli~ngFuel Energy Photonsksec:
Rndionudlide Template Fuel Burnup vUd)f Burnup woJ¢ (a) bnveftorlWO Invetrls Gro budig
Ac-227 4.1459E409 243.42 486.85 O.OOE+00 1.01E-06 2.2E-046 Av.Y .1
Ain-241 3$r385 03 243.42 486.85 O.OOE+00 8.73E401 1.75E+03 0.0150 4.321E018
Am-242m 1.289E-06 243.42 486.85 0.002+00 3.0-04 6.2SE-04 OC250 5984E112
An-243 9.4747E4-0 243.42 486.85 0.00E+00 3.594-05 7.18E-05 01375 7.794E+12
G-14 1.2839E-4 243.42 486.85 O.OOE+00 S.13E42 625E42 0-057S 1Eti
Clm4 2.8120E046 243.42 486.85 0.ODE+00 2.85E004 1 037E oASO 5060+12
Pu-243 .103BE-047 243A42 486.8 O.OOE+00 2.69E4- 537E4-5 0.12S 3.301E+12
CP-239 7.597E-07 243.42 486.85 0.002+00 1.92E404 3.8E04 020 4351E+12
Co-240 92.13E-02 243.42 486.85 nOD.E+00 2.26E+01 4.51E+01 0 .so 1 So5+t2
Cs-W4 1.0940E244 243.42 486.85 0.oE.+00 2.65E42 513E902 +.01 3.155E-13
Cs-t35 32192E4-5 243.42 486.85 OODE+00 5B4E-03 1.5742 OJSOO 438MEl1
Cs 137 t .736SE+C0 243.42 486.85 0ODE+00 4 .23E+0 2 8.46E+02 120 3.473E*12
E -t54 _aOS77E603 243.42 48685 OODE+CO 7.47E4 t-0 1.9E200 Tr75 ml APWE C9
Eii2SS 1.792E4-03 243.42 486.85 O.ODE+00 4.36E-01 aL73E4- 22500 et udE+07
FU-26 2.7444E403 243.42 486.85 Q.ODE+00 5.11E401 1.82E+00 2.7500 3.139E+Ht t
11-235 a2.61842E03 24342 406.85 6O.3E03 58-1E031 1.76E+C0 35t000 5.70tEo
1-129 7z684E47 243.42 46fW85 &ODE OD 1.79E404 3-W-04 5.0000 i.817E C2
Kr-85 69368E-02 243.42 48&85 nOADE+00 1.69E+01 3@38E+01 7aooo 2S955E+5t
NP-237 12662E-06 243.42 486.85 0.ODE+00 3.08E-04 6.16E-04 117o &361Eo+O
Pa-231 -.1654E-09 243.42 486.05 3 -ODE+. 0 223-06 4.46E-06
Pts210 t.372SE-13 77 243.42 _486.85 O .OOE+00 L3-44-11 6J8E-11
Pm-147 1.O702E02 243.42 486.85 0.002+00 2.61E+00 5.21E+02
Pu-238 8.869E404 243.42 486.85 QODOE+OO 2.t6E401 4.32E401
Pu-239 65263E403 243.42 486.85 O.OOE+OD t.35E+00 2.6 E+CO
Pu-240 2.1233E403 243.42 486.8 O.ODE+OD 5.17E401 1I3Er4D
Pu-241 UQU6E402 24.42 486.85 O.ODE+OD 9.48E+C0 1 9w0E+1
Pu-242 2 128E4-7 243.42 486.85 0.OD1+00 5.63E405 1.13E044
Ra-M6 4.6752E-13 243.42 486.85 8.ODE+0 1.1-108EE-10
Ra228 2.482E-10 243.42 486.85 O.OOE+03 6.04E408 1.21E407
Ru-106 9.SS26E48 243.42 486.85 O.OOE+CO 2P.40E5 4BOE45
_79 1.3D15E5 243.,42 486.85 O.OOE+OO a17E43 a34E43
Sn-t26 1.2185E405 243.42 486.85 O.ODE+OO 2.96E 03 5.92E403
Sr490 1.6195E+C0 243.42 486.85 CO.OE+ OO 94E+02 7.8SE+02
Tc 9.9 4.4241E404 243.42 48685 O.ODE+OO 1.08E41 2.15E401
Th,229 4.245tE-S0 243s42 486.85 OOer+nD 1.03E47 2.07E47

Th-230 2.3S- tO 24433422 448&865 QO.OE+OD IA149E-W 2.9.9E408

TI tS M50SE4t8 243.42 486.85 O.OOE+C3 &S[EL06 7.35E46
Ls-=2 4.0662E48 243.42 4z85 tODE+00 9.90E406 11WE45 Thennat Power
Lt-233 1.22t7E407 243.42 4S6.5 O.COE2+03 2.97E405 5.95E4-5 t* JIMt B ouind"
U-234 _2.23. lE47 243.42 486BS Q.ODE+03 5.45E45 1 C9E404 Ou HeatOuqW
tJ 35 -7 6194E406 243.42 0.00 f-2E403 5.68E43 6.32E403 (Watts) IWAttsI
U-236 126.9E45 24A 48_8 _.OE0 _0E0 _.8- _ L17E+Wo IA3+

tl-238 O~~~~-6331E-08 243A2 0.00 3.96E403 3.95E403 a.96E43 Total Total
Y4D0 1 S195E+3D 243.42 486.8S O.OOE+CO 3.94E+02 7.88E2+02

Tanvste Sdcfim OwkGLme, Enrcle mt . 4.19E+D 8.38E+02__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Temple Selemtion immryt
Frem SFD Used fakor Parae Differnces:

Reactor w " LW AND U 7 DRC __FE LW AND_ U DIRC _ _YIDE
Fud afilg S. SST

BOL Elun"ent %! 19um e0 O b20.

B pSummary IIIWdp f4 O Jor bkmpup ued In *est mst
Frem SFD Estmtd

Nomkw - 0.00 243. knWWcuisb'dtueebtbweLS #.s&
r ~~~~~~~4865 Bwgpks"WtebeWMKhd p.

. ~~~~~~~Estmed Bw p
I MubmIler Given rup stimated 901. H colver EOL M

'Reb brwNteomna, Fl

-0 O E ~ S N F / R E Po- a0 M atd t 2 0 0 3

ReP isatIFOKIIOPage OD-lO7Oof 0.OFo m at nl585Ia f W - - d orW
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Fuel Radionuclide Inventoy Worksheet

Fued NameU TRW MEMOU4ABLE) U OF AZ

Fuel Units & Deem 1 ELEMENT
Heav Meali Momw OL-0.195kg, ECL.O4l8lkg
ROB Storage Sft INEE

'Fuel dea suta di: 2035
Esatbates as dl: 2030

TemnpIal TRiOA-SS (LWAJEZ. 5T,.10 to 2D%. UO
'Tempt- Bnup(MW* 6.65

Templ BDM. Heay Metal Me (f) 000195
Template Dec-y Toa 5 Yom

Esiiated
Caister usa

Ox1W |
I 0.01

]EL Esbrnul: r x xb b y. y6 ce.nSocs

Photon Total
CUMWd From Noinulal Bounding Fuel Iniia Actvty Nominal Fuwl Bounding Fuel Energy Phsotonsec

Radlonuclkd Template Fue Buntup tiW Burnup (UWdl (Cl) lwentoiles(CI) Inventortes(C) Group (bounding)
Ac-227 8.5173E-10 13.4 26.92 0.00E+00 1.15E-08 2.29E-08 AV Ma-
An-241 1.8331E43 13.48 26.92 Q.OOE+00 2.47E-02 4.93E-02 0.0150 4.351E*12
An-242m 1.4129E-06 13.40 26.92 .DOE+00O 1.90E-5 3.80E-05 0020 9.574E611
Am-243 1.4774E-07 1340 26.92 O.ODE+0O 1.92-05 3.98E-06 0.375 8.1s3E11
C-14 1.2871E-04 13.46 26.92 0.OOE.00 1.73E-03 3.406-03 0.0575 8.368E6,11
CI-36 2.8120E-06 13.40 26.92 0.00E+00 378E-05 7.57E-06 0.0850 5.1e46BEt
Cm-243 1.7940E-07 13.40 26.92 O.OOE.00 2.41E-0 4.83Ee-06 1250 3.76SE 11
Cm-244 1.6902E-06 13.40 26.92 .OOE+00 2.28E-06 4.57E-05 0220 4.3 ,11
Co-60 12839E+00 13.46 26.92 O.ooE+00 1.73E+01 3.46E+01 0.3750 2232E+11
Cs-134 9.0641E402 13.40 2. 92 .OOE+OD 1.226E+00 2.44E+00 0.5750 2.976.12
Cs-135 3.2195E-5 13.40 26.92 0.00E+00 4.33E-04 a67E-04 0.8500 1273E61t
Cs-137 2.7564E+00 13.40 26.92 O.ODE+CO 3.71E601 7.42E+01 12500 2ss86,12
Eu-154 1-5368E-02 13.40 26.92 O.o0E+00 2.07E-01 4.14E-1 1.7500 1.7246+.0
Eu-155 2.9293E-02 13.46 26.92 O.OE+00 3.94E-01 7.eE- 225 2.7792E+09
Fe-55 7.7156E-01 13.40 26.92 0.00E+00 1.04E,01 2.08E,01 2.7500 2.205E.07
HF3 1.11IE-02 13.40 26.92 0.00E+00 1.50E-01 2.99E-t J 3O000 2S66E+06
1-129 7.3684E07 13.4S 26s92 0.00E+00 9.92E-06 1.9BE-0 s5o00 1.423E601
Kr-85 2.5263E-01 13.4 26.92 0.OOE+00 3.40E+00 6.80E+00 72O0O 1.611E4CO
P-237 12427E-06 13.40 26.92 0.00E+CO 1.67E-5 3.35E-06 11.0000 s.35E01

Pa-231 3.8511E-09 13.40 26.92 .ODE+0O 5.18E48 1.04E-07
Pbt210 7.3880E-15 13.40 2692 O.ODE+O 9.94E-14 1.99-13
Pm-147 2.1023E600 13.a 26.92 0.00E+00 2.83E+01 5.66E+60
Pu-23S 1.0383E43 13.46 26.92 O.ODE+00 1.40E-02 Z80E-02
Pu-239 5.5293E-03 13a 26.92 0.00E+00 744-2 1.49E-01
Pu-240 2.1278E-03 13.40 2692 0.00E+00 2.86E-02 5.73E-02
Pu-241 1.0196E-01 13.40 28.92 0.00E+O 1.37E+00 2.74E+00
Pu-242 2.3128E-07 13a4 2e92 O.0DE+CO 3.11E-06 623E-06
Ra-22 6.2782E-14 13.46 26.92 0.00E+00 7.10E-13 1.42E-12
Ra-226 1.9338E-10 13.40 26.92 O.ODE+00 2.60E-09 521E-09
Ru-106 9.1684E-02 13.40 26.92 QOD.E+00 1.23E+00 2.47E+00
Se.79 1.3018E-06 13.4 26.92 O.OE+00 1.75E-4 3.650E-4
Snt128 12167E-05 13.40 26.92 0.00E+00 1.64E-04 328E-04
Sr-90 2.6045E+00 13.40 26.92 0.00E+00 3.51E+01 7.01E601
TC-90 4.4241E-04 13.40 26.92 .006E+CO 5.95E-03 1.19E-02
Th-229 1.3713E-10 13.40 26.92 O.E+D00 1.85E-09 3.69E-09
Th-M3 1.8090E-11 13.40 26.92 0.006+00 2.436-10 4.67E-10
Th-232 2.5278E10 13.4a 26.92 .ODE+00 3.40E609 6.8E-09
T7-200 1.6947E-0 13.46 2692 0.00E+6O 228-07 4.56E-07

-232 4.8737-06 13.46 2692 0.00E+6O 6.56E-07 1.31E-06 Therma Power
U-233 1.2203E-07 1346 2e.92 0.00E+00 1.64E-8 329E-06 Noinual Heat Bounding
U-234 1.5925E-07 134 26.92 0.00E00 2.14E-08 429E4- Oult Heat Outlp
U-235 -2.6194E-06 13 0.00 6.43E4- 4.90E4-5 643E-06 (was) sWmt
U-236 12693E605 13.4 2692 0.00E+O 1.71E-04 3.42-04 731-01 1.87E+00
U-238 d.65331E6- 13.46 0.00 5.24E-05 5.19E4- 524E-0s Total Toal
Y-90 2.6060E+00 13.46 26.92 0.0DE+00 3.51E+01 7.02E+01
Other Ra a onucsdes 4.85E,01 9.71E+01
X~TIL nepii Sdec s , S irnCeloo c* 3"
T amt"Seeton 5umn

Fror SFD u ParameterDitrencem
ReaclorCHYDFD LW AND U DNC HYDEU

FUI Cl STSST

BOt Hll Conset"l U U
DM Enr4%nent 1011 20 10 to 20.t_

S8unup Summary (UWd? fois 10r buup used In esta
hrmSFD i Es dW

Dandhd ~~~~~~~ ~ ~~26.R bt amedta"
Estimatedmu

S up Muf r CM DUMP Estiated EOL HMIGiven E01. H1
Nominal Z02 4. 10

3dLKQg- 4.0a
'RPaclor sh.down. we dmowd. eNpg or other dab caratmkg 1hat kradalon cersed far bid.

edba aNdassodaWw wilt t wse 4irt be Od by BO0 heay m sWI noa 0 g specllemp vues- OIdM6T).

J
i

J

I
J
J

J
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. \ Fuel Radionuclide hmentory Worksheet
jFI an Tpte p nruhoD t

- Fuel tww TRIG3A (RFUP LEU 45) (DAMAGED) 50. KORE
64F IDt t19

Fuel Aits 8 Deacr 4 -ELEMENT
Heavy Metal Uss: t.OJ3kZ EOL-0s6&g
*ROo Storage S tEEL

A 'Fuel deay alet dt: 199t
Eahnates as -. 2D30

Trmplatec TRIGA-SS (LWAJ-ZIUx SST. tO b 20%. U)
eMplre Bumtq(IWd): 6.65

Tonplate iOL. Heavy Metal Mass (MT): 0.000195
Temwkate Deay Tne: 25 ears

Estlnated
Canister usage:

1181x(10
0 .04

fflLEslimasites m. xb b V. nb Gamma Sources
pi Poo Total

CMWd From Nominal Bounding Fue Iitial Activity Nominal Fuel Sounding Fuel Energy Phtonssec
Radionucile Template Fuel Burnup (Wd) Buumup (lWde -C3) - mventores(CI) brentos(CI) Group (bouixng)
A-227 4.1459E-09 2558 51.17 O.O0E+00 1.(6E-07 2.12E.07 Avg. MOV-

Am-2i1 35850E 03 2558 51.17 O.ODE+DO 9.ti'E42 t.83E40 t .01SO 4S42Ev12

Am-242- . .. 289E-0B S S 8 51.17 OCODE+OO 3.3DE456 G.SDE-50026 D O 9A42E11t

AmO-2U3 1.4747E407 25.58 51.17 O ODE+OD 3.77E406 7 SSE406 0,0375 0.1S2-+11

C-14 1.2839E44 25-8 51.17 O.ODE+OD 3.28E43 8.57ECB3 OA067 8J22EA

C1-36 2.8120E4B6 25-8 6t.t7 O.ODIE+CO 7.t9E45 t.4tE404 0,Ot50 6J17-c+11

Cri-243 1.1038E407 25.58 51.17 - O.ODE+OD 2R82E4B 5.65E4S6 0.12SO 3AWAI+1

Cn-244t 7BWt7E407 25568 51.17 O.ODE+OD 2.02E-DS 4.04E405 0°25D *573E11

Co06D 926547E-C2 25.58 51.17 O.ODE+DO 2.37E+00 4.74E+tJO 03750 ts97E+t1

Cs-t34 t.O940E44 2S568 5.1.7 O.OOE+OD 2.8E403 S.604 0570 11E+12

t S-135 3.2195E405 25 S8 51.17 O. ODE+OD 8.24E404 15E-03 OAMO 3 EM+10

Cs-137 t.7368E+OD 25568 5t.1t7 D.ODE+00 4.44E+Ot 8.99E+01 I ISCO 3ASWAIt

m Eu-154
Eu-155

Pa4S5

U PblO1
Pm-147
Puh-238

3.0677E-03
1.7925E43

9_B6E42 - 1852l4 3S500D - SE+4t01

11.17 - 0.0011400 - - 1.8E-0 3.77E405 I 6.&0XO 2Jr792+0
2.58 51.17 O.ODE+00 1.77E+00 3.55E+OO I 7ao m24E+.o

IB25.58 51.17 O.ODE+00 3.24E-5 6.E4-05 I 1100 3A38E-01
__ .1654E-.9 2558 51.17 0.00E+OO 2.34E407 4.59E-07

1 .3728E-13 25.58 51.17 O.ODE+00 3.51E-12 7.02E-12
1.0702E42 2558
8.8692E-04

51.17 0O.DE+00 2.74E-t 6.48E-1
51.17 O.OOE+00 2.27E42 4.54E402
51.17 ODE+00 D A41E-01 2.83E41
51.17 O.ODE+00 5.43E42 1.092t. 41

PA-23_

Pu-241
Pu.,242
R as 26
Ra-928

2558M 51.17 O.OE+O0 9.97E41 1.93E+00
2.312SE47 25.58 51.17 0.00E+00 5.922E46 1.t8E05
4.5752E-13 2558 51.17 0O.DE+OO 1.2021E-ti 239E-11
2.4827E-10 2558 51.17 O.ODE+00

Ru-106 9.8526E4- 25.58
Se-79
&St26

4.14E+01 829E+01
_ 2558 51.17 O.tOE+OO 1.13E42 2.26E42

51.17 O.OOE+00 1 9E-O8 2.17E48
Th-230 6,1398E-11 2558 51.17 .ODE+00 1-.57E49 314E4-09
Th-232 25278E-10 2558 51.17 O.OE+400 6.47E9 1.29E-08
Tt-208 t.5098E248 2558 51.17 O.ODE+D00 188E47 7.73E47

^_ tJ-232 4.0BB2E48 25.58 51.17 0O.0E+00 1.04E20.6 2.OE8-06
t-233 1t217E47 25.58
tJ-234 2.23312E47 25.58
U-235 4.8194E406 25.58
tJ-23 1t_695E405 25.58

Thermal Power
Nominal NMe Bounovn

output. Neat Output
(Wafts) IIalts)
SA3E-41 lJ9E00

ToWl Total
C

t-J -3.8331E48 25.58 QOD 1.06E44 I.05E.04 1.06E44
Y-90 1.6195E+00 25.58 51.17 O.OE+00 4.142+01 829E+01
Otr F _dO 4,40E+O1 8B80E+01

Sum mary (lI ) aSum m a r ,S - top -u mm -se Ii esCmate
*Fmn SFD Used SIasi for Parmtr titeences:

lreattod . AvND UZRC H W xOeUZRC hVlDE 7hi;T_ *,aze t trtlwb

_ tit a~~M ssr ssr Tk Whi mds an al parak 6x kt

~~~~~SLEtich %o.I 46,09063498 10ID20.1

8urnup Sumuary MWd -]Basis for bumuip used in estim-ate:

I ~~~~~Fman SFD -7 tUstad

" M in~~a~l 14.21 i25 Ntlaa xrel ha m a~d besIeheavrq suw Iawu dakope.

I Bounclinw-I I 6 1-1A~a~ifthasps redbb mkew u haW.

5-.--.-- * 5~~~~~~~~~~~~~~~~~~~~~~~~~~~d �

I nina

I~~~~~n ~~~Estimated 10O. HMIClven E0OL NM
1. 2e7 1c

'Asatior *ason. CM WeWIa, aotage., MAphe r er due lenbig SW bIsaffion cased ftr ud,

*rot horp ltor as d associated wih fts woMudl e Nea be dvkded by OM6. heavy mea ma geto p tasei valuse (MW6bnuJT)
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Fuel RadIonucilde Inventory Worksheet
IL -u rl epat '~mo,

Fuel H~amm TPCA OFLIP iiiii2030 MALAYSIA
SNF S a: 497

Fud UnIte & Omenw 94.- ELEMENTr
Heavy Metal Mae. SOL.47Z/3kg: EOL-46.SMk
ROD Slorage Sfto INEEL

'Fud deW sart dew 2010
Easdiates asao 2302

Tem r TRIGA.SS (LwAUzr SST. 10 to 20%. U)
erunpwe Btamup(MW4: 6.55

Tempat 0Lu Heav Mewt tMep (UT 0 19
Template Dor Tknm 20 wva

EstIbated

Canister usage: [
0 o.a8 I

11. Esdmutiu- : m a. .I I _ _ b Y. y_ Gamma Sources

Photon Tota
CVUtWd From NNominali D OUndlfl Fuel tnibtSl Actvt Nominal Fuel Eounding Fuel Energy Photonaftee

Radlonuclde Template Fuel Bumup (Wd) t
Bumup (UWde (CI) inventories(Ci) Inventorle(CI) Group (bounding)

Ac-2 2.6432E-09 87.60 1,61520 O.OOE+00 2.13E-05 4.27E-06 Avg. 14eV
Am-241 3.1429E-03 807.60 1,616.20 O.ODE,00 2.54E,00 5.062+00 0.0150 1.619E+14
An-242m 1.3192E-06 807.60
Am-243 1.4753E-07 807.60
C-14 1.2547E-04 807.60

Is

O.00E+00 4.54E-03 0MO50 t 896213
oI tO.OOE+00 1.01 E-04 2.01 E-04 0.1250 1.2392E13

1.616.20 O.O0E+00 7.72E.04 1.54E-03 020 1.628E+13
1.615.20 0.00E+00 1.442E+02 2.89E+02 0.3750 7.134E+12

807.60 1.615.20 O.OE+00 4.74E-01 9.48E-1 0.5750 1.173E+14
Cs-13- 3.2196E-05 807.60 1,61520 O.OOE+00 2.60E4c 5.20E-02 o0800 1.323E+12
Cs-137 1.948sE+00 807.60
Eu-1s4 4.589sE-3 807.60
Eu-155 3.604sE403 807.60

1.615.20 .OOE+00 1.57E+03 a15E+03
1,616.20 O.OOE+00 3.71E+00 7.41E+00
1,615.20 0.OOE+00 2.91E+00 5.82E+00
1,61520 O.OE+00 1.16E+01 2.29E+01
1.615.20 O.OOE+00 3.872+00 7.74E+00

12600 ]
LJ

Fe-65 I
3.50J 0 7.199E43

7 a87.60
e 807.60

1,615.20 O.OOE+00 5.96E-4 1.19-E03 5.00 5 6s8sE4+
1,615.20 0.00E+00 7.74E201 1.s6E+02 1 7.0000 9.s1sE401

-237 12662E-06 807.60
Pa-231 7.0406E809 807.60
Pb-2t10 5.8000-14 807.60

1,615.20 O.OOE+00 1.01 E-03 2.03E4-
1,615.20 0.E00+00 5.69E-06 1.14E4-5
1,615.20 OO.E0+00 4.68E-11 9.37E-11
1,615.20 O.OOE+00 324E,01 6.47E201
1,615.20 0.OOE+00 7.45E-01 1.49E+00
1.v15.20 O.OE+00 4.46E.00 &83.00

11.0000 1.1 17Eu1

Pm-147 4.0075E-02
PF238

1.61520 0.00E+00 1.72E+00 3.43E200
PU-241 4.96492E02 607.60 1.615520 O.0E+00 4.O0E00 OO.E0201
PU-242 2.3128E407 807.60
Ra226 2.4526E-13

I

JIRa-220
5.20 O.OE+.200 2.47E-03 4.94E-3

7.60 1.615.20 O.OOE+00 1.0E4-02 2.104-02
Si-126 12165E405 807.80 1,615.20 .OOE+O 9.82E-3 1.96E-02
Sr-4o 1.8226EW00 307.60 1,615.20 O .OE+0 o 3 2.94E+03

4.4241E204
Th-299
Th-230 0.005W00 3.4 6.84E-08
Th-232
Th206_

0.00E+00 2.04E.07 4.08E4-7
1.61520 0.00E+00 1.28E-05 2-56E-0S

U-232 4 I O.oDE+00 3.44E-05 * &89E-05
I 0.00E+00 9.86E-06 t.g7E204

Thermal Power
Nominal Heat Bounding

O0tPu HeaOot
(Watt)s (Watts)

1,61520 O.E000 1D.61B2-04
0.00 2-0DE-02 1.84E-02

1.615.20 0.OE+00 1.03E-02

322E-04
2.05E-02

E-45 807.60 2.052-02 I 202E+01 4.04+01
pE-08 8D7.60

Y9 g - 1.8241E+00 807.60 1,615.20 .00E2+D 1t47E+03 2.962E03
1.566+0 3.11203

…~ . ..

Iota I OW J
TevoSelection Summr

Frorm SFD Used
Peactar Mloderaton LW AND ZW HYC1RIDE LIN ANDUZtRC HYDRDEE

Fuel CladdW 567SS
SOL11, H otins U

BOL ErakhrmegW . 2.03968254 101020.1

3asis for Parameter Diterencem J

ij~ruSumnmy (UWd) . r1asis for burmup used la estimatw

I
Froam5, -Easotfe

Nmkw: ~~446.611 80k6nupt~ b1T9caiiatd km as hemy wmel mmdwp
Doundhtu:P - 1 1 o61 1* tu,'u uemedbtelmabmmeoidbwiet

ic�hwkw

I
BUaU lit~ I~ E I Estirnaled CCL HMWGku 104. HU

001
* JODI

t1.M

'Reedor Lmt8mncore rmovatsorage. lippin or olerdate confimfntig iti iadtln casdor lmi.
*Teti btm for at fud weaedaled with Ift workatee uswa be ivkded by 90L. heavy meW marsto t In s pwfc NWuW V*Js (MAWdaT).
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-- -; Fuel Radionucide Inventory Worksheet
)Fe -oe r bellsts Z m e .. ',

i_, FeFel am: RIGA (FL.P LEL-I 20 IMALAD
SN I O: 496

Fuel Units & Deacr. 36- ELEMENT
Heavy Metal Mas SOL18.144kg1 EOL.15.649k
RO; Storage SIt PIEEL

'Feel dey t dAS: 2010
Estimates as at: 2030

Tenptt: TRIGA-SS 0.WA-Zrx. 55T.10 t 20%. LO
OTemptate BKwp(UWd): L5A

Tompae ROL Heavymtal mas Om .O00195
T Ita ay Dace: T0 sin2

Estbrated
Canister usage:

10.32 1

. Eatiasites mt 3. 1, b X. 1b GanuiYa Sources
Photon Toal

CiMWd From Nominal Bounding Fuel Inlital ActvIty Nominal Fuel Bounding Fuel Energy Photons/ase

Raftnutide, Template Fuel Burnup PMd) Sumup(MWdf (CI) Ihventorles(CI) hwentorleaC) Group (bouncing)

Ac-227 2.6436E409 2,3816SS 4,763.11 O.O0E00 6.30E-06 1.26E405 Avg. MeV
Am-241 3.1429E-03 2381.55 4,763.11 O.OOE+00 7.48E+00 1.50+01 0.0150 4.773E+14
Am-242m 1.3195E406 2,381.55 4,763.11 .OOE+00 3.14-03 6.29E-03 0.0250 9.3S6.13
Am-243 1.A753E-07 2,381-5 4.763.11 .OOE+00 351E-04 7.03E04 0.0375 &808E+13

C-14 1.2847E.04 2,381.55 4.763.11 O.E0+00 3.06E41 6.12E-01 o.S7s 93250+13
CI-36 2.8120E406 2,331.65 4,763.11 O.OOEO0 6.70E43 1.34E-02 O0.S5 6.90E413

Cm-243 12465E4-07 2,381.55 4,763.11 0O.OEOO 2.97E404 3.94E-04 0.1250 3.54E813

Cm-244 9.5564E407 2,38155 4,763.11 0.008400 2.258E03 4.55E680 02250 4COE+13
Co-60 1.7880E0t 2,38t.55 4,763.1t .OOE00 .4296E+02 8.2E02 0.37050 3.104E+13

Cs.134 57469E44 2,381.55 4,763.11 .OOE+00 1.40E+50 2.80E+00 05750 3.35E*
Cs-135 35.98E0OS Z381.55 4,76&11 0.OOE+00 7.36-7 2 15301 OASCO 32.7 112
Cs-137 1.9079E52 2,381.55 4,76&11 O.OEO 4.54E+03 9.28E+03 125Co 463E+3
Eu-154 42895E043 2,38155 4,763.11 0.00E+00 1.09E+01 2.19E+01 1.750o 0AM+11
Eu-955 3.657E4-3 2,381.55 4,763.11 O.08+00 1.38E+00 1.72E401 22500 3A5iE+08

Fe-45 1.4185E842 2,31.55 4,763.11 0.OOE+00 3538E+01 6.76E+01 7ECO 304Q6
1u23 4.789E-03 2,38155 4,763.11 0.00E+00 1.14E+01 22.8+01 36cC0 22105E4
1-129 72368407 2381.55 4,763.11 O.OOE+00 1.75E-043 351E043 6o 246E40
Kr-85 91,5820402 2,381.55 4,763.11 O.E0+0 2.28E702 4.56E+02 7000 2.7E52
lk3 142552E406 2,381.55 4,763.11 0.0080 2.9E4-03 .98E-043 11110a0 P .194E+r
Pa-231 7.0406E409 2,381.55 4,763.11 QO0+00 2.18E-0S 3.35E-05
Pb-234 -. 5070E-14 2,38.56 4,763.11 0O0E+00 19.382E-10 2.76E-10
Pm-147 4.0Q7SE42 2,381.S 4,763.11 0.00E+00 9.S4E+0O 1.05642

-m238 92256E-04 2381.55 4,760.11 0.OOE+30 247E94 4-VE.0T
Pu-2 5.5278E41 2,381.55 4,763.11 0.00E+00 4.34E+01 2.63E+03
Pii-240 2.1248E403 2,3S11.SS 4,783.11 Q.OOE+OO S.06E+z00 1.01Er0t

Pu-24r 4.9549Eu2 2,38155 4.763.11 O.O4E+00 _ .5+03 29.6E+02
PT242 2.3128E47 2,3S15S 4,763.11 __ OOE_00 S.51E-04 1.10E403

ta&226 2.4S26E-13 2,381S5 4.763.11 QO.OE+00 5.84E-10 1.17E409

Ra-228 2.4015E-1Q 2,381S 4_63.11 O.ODE+00 5.72E407 1.14E406

_u10 306C2E406 2.3811.55 4.763.1 O.ODE+00 7.29E403 1.46E402_

Se-79 113015SE.05 2,38.55 4i763.11 QO.OE+00 3.10E02 6.20E402

Sn-126 1.2165E405 2,381.55 4,763.11 0.OOE+00 2.9DE42 S.79E402

Sr90 1.8226EOO 2,381 5 4,763.11 OQWE+0O 4.34E+03 &SBtE+03

Tr>99 4.4241E404 Z3S1565 4.763.11 CQWE+00 1.051E+0 2.11Ec4D

Th229 &0962E-10 Z,381.55 4,76311 O.WDE+00 7.37E407 t.47E406

ThIF2307 7 42346E-ii Z38155 4,763.11 O.OOE4J00 1.0t E-07 2.02E-07_
ThF232 2.527SE2-110 2X3S.55 4.763.11 Q.OOE+OO 6.2E407 1.20E48

T1-208 156820E408 Z381.55 4,763.11 QODOE+OO 3.77E4S5 7.54E45=

U-2 3 4.2647E408 2,381.55 4_631 _ .D+ _ .2E0 _ 03 _4 1 Hennat Power

U-233 1e221cEo47 nS a1r55 4.763.11 yQ_ 2.91E-04 58E44 __onna Hog Bouncing

U-234 1S99t5SE47 2,381S 4.763 t1 O.OOE4OO 4.75E044 950E4E4 otputn "OM utpu
U-23 -E194E486 2,3S1.55 tOO 7.8SE403 1.62E403 7.86E43 (Wang5) l~atts)

U1-236 _126_E-40S 2,3S.SS 4,7631.11 o.oOE+OO 3.02E402 6.05E42 SME0 11.19E4412

W238 -3.633tE468 2,3S155 0.00 4.88E43 4.79E403 4BSE403 I Total Toal

Y-90 1.8241E400 2.3815S 4,763.11 Q.OOEr40 4.34Eo03 H69E;x4 I

OfmeRtadlonUcldes .4.59E+13 9.17154W

ItT Selction Sumnourr pSwunucry, and .he>..:. .. m-

Temate Seton Surnnzary
Pea SF, ] Used Basis for Parameter D~iterences:

Rteor t lida DU DRC HYIE LNW AND U ZFIC HYD6RtM
t ua4X: SST SST

301. NMi Conttut. tJ.U
8Ot. Enrcthnt %. 20.03968254 101o20C .1

Burnup Summary %qWd) fois tr bump used hI estimnate:
From SMEstimated

tinhat ~~~~~~~~~2,351. bSe tabib rtw 8w hev" easl urs detei
__________________________ 4,7e3.1I B g usm ne0 o be Wu dia wmva.

* lr _ Given Sunp Estimated E0X Hlttlv EOU mm
l~~~nh~~~l SJ! Z7 ________ 1.00

et SleX- , r - lo, atoN, aPNg er e8w daie fimkig is Instlan mued sor lW.

b'TMd b frsp bd k assodatedl wM s woetw et nut be dvided by Bl twavy meta mass Wet 9 dfc Itmp vales MWdT).

- OE/SINFIREP-M7
Revision 0
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I
Fuel Radionuclide nventory Worksheet

Fuel Nm. TRIGA (FUP LEU) BANGLADESH
SNF ID t: 470

Fue WnMe 4 0ec rO0 -ELEMENT
Hevy Mtal Ma: B0L-50.41; EOL-4.0Mg
ROD Manage Se. INEEL

'Fue decay AM da&W 2010
Estiate 0asch. 2030

Tempaia: TRIGA-SS (LWAJ-Zx, SST. 10lo 20%. U)
~remnplse Bupw,(MWd: 6.65

Tenplab. 80L Hev Metal mI aTn 0.000195
TeMplxte Decay 7h5m 20 yom

Eslrnaled
Canister usage:

18 x10I
1 0.90

IUJ.Esiaam-ma. b Y. yb Gamma Sources.

Photo10n Total
CAIWd From . Nominal Bond9 Fue InItIal Activily Nomia Fud Boundi Fud Energy Photons/sec

Radloruclkld Template Fuel Bumup (lIWdf Bumnup (UWW (C) hvmentoiesmC nwntorlesC) Group (bounding)
Ac-227 2.6436E-D9 4,143.00 8,286.99 0.00E+00 1.10E-05 2.19E45 Av. Me
Am-241 3,1429E43 4,143.00 8,286.99 o.ooE+00 1.30E+01 2.60+Ot 0.0120 8.0E,14
Amn242m 1.3195E6- 4.143.00 8285.99 Q.OOE+00 5.47E-03 1.09E-02 0.02S0 1.729E+14
Am-243 1.4753E-07 4,143.00 8,2s99 O.ODE+00 6.11E-04 1.22E-03 0.0375 .4976+14
C-14 1-2847E-04 4.143.00 8,286.99 O.OE+00 s5326E-1 1.06E+00 0.0575 1.511E+14
Cl-g 2.8120E-8 4,143.00 8,286.99 o.ooE+00 1.17E-02 233E-02 0.0o80 9.72sE+13
Cm-243 t.2465E-07 4,143.00 8,285.99 O.ODE+00 3B6E-04 1.03E.03 o.025e 4.336E+13
CF-244 9.5264E-07 4,14300 8,28.99 O.ooE+00 1.976E-0 7.92E-03 o.2250 8359E7.3
CO23 1.780E2-06 4,143.00 8,285.99 0.OOE+00 7.41E+02 1.04E+03 0.3750 5.5601E 1
CP-134 7.06s2E-04 4,143.00 8,s28.99 0.00E+00 2.UE9-0 4.86E+0o 05750 6.08sE+14
cP-13 30210sE-4 4,143.00 8,28.99 O.OE+OD 1.33E-10 2.67E-8 ossoo 167-sE+12
Cs-137 149.80E+00 4,143.00 8,26.99 0.OOE+00 1.67E+03 1.B1E+04 12SO .24E+14
Eu-214 4S E6-043 4,143.00 s,288.99 O.ODE+00 1.82E+00 7.80E4+0 .7500 0743E+11
Eu-155 3.604E4-03 4,143.00 8,285.99 O.ooE+00 2.29E+01 4.95E+01 22s &OW&M
Fu-4 2A184sE-02 4,143.00 8,285.99 Q.OOE+00 s.SSE+00 .18E+02 1.750 6.tsE40
H-3 4.7assE403 4,14310D 11285.99 *o.ooE+Co 1.sBE+01 3.97E+01 35000 3.66SEc44
1-129 7.36s4E407 4,143.00 s285.99 O.ODE+00 3.OSE-03 611E43 soooo 4-%VE403
KrP-2 4.964296.0 4,143.00 8286.99 0.00E+00 3.s7E+02 7.116+02 7.000i 427EAQ
fW 12552E-06 4,143.0 82ss99 QODOE+OD 520E-03 1Dt4E42 1tDDOO0 SSM2+01
P-231 7.0t26E09 4,143.00 8,28.99 O.OE+00 29.2E-4 5.13E2-0
PF-210 5.8052E-14 4,143.00 8286.99 O.OE+00 1.40E-10 4.81E-10
Pm-.t4i 4.007sE-02 4,143.00 8,285.99 Q.OOE+OO 1.66E+02 3.32E+02

PU-238_ s.22s6E404 4,14 OO 8,285.99 O OCE+Co 3.82E+00 7.64E+CO
P*23s ss127aE403 4,143.0 CD s.99 O.XE+oo 2.29E+01 4ss8E+01
rU240 2.t24sE43 4.143.00 8a285.99 O.OOE+OO B.W*+OD 1.76E+01
Pu-241 4.ss4sE402 4143.00 8ss.99 O.ODE+CO zcs5E+02 4.11E+02
Pu-242 2st12aE47 4,143.0O 8s.2ssss O.OoE+OD 9.sSE404 1.s243
PAII-Ml 2.4526E-13 4,143.01 8,285.99 LoaE+00 t.C2E-g 2.03E40
PW-228 2.401sE-10 4,143.00 8,285.99 QcaOE+00 9.95E407 1.99E486
FbP10D 3.0602E-08 4,143LOD 8=a.99 O.ooE+&o t27E402 2S54E402
SO-7 t#4E-5 4,143.00 .255.99 QODOE+00 5-39E402 I.OSE-1

Sn-128 1216#E-0 4,14MOO 8a.2s9. O.ooE+OO s.o4E42 IME-0t

sr-go t s226E+00 4,t43.0D 89W9 o.ooE+Co 7.55E+03 *S.1E+C4
Tc-99 4.4241E-04 4,143.00 8.285.s9 O.OOE+OO t s3E+oo 3.67E+OO
Th-229 &L0962E-10 4,14OO0 8,285.99 0 OOE+Co 12sE-0g 2.s7E-0s
Th-23D 4.2346E-t1 4,tM00 s8 s.s9 DQOEHODF =t75E407 3S51E407
Th232 2.278E-10 4,1410 s8as.ss QO.E+CO 1.05E486 2.03E486
TI-Ms 1.5820E-0 4,i43.00 a2ss.s9 OooE+OO 6.5#4-5 I.3E044
U-=3 4.2647E48 4,143.00 s2ss ss o.ooE+OO 1.77E404 3 53E4 ThermalPoe
u-23 1.221tlE407 4,143100 82as99 O.OCE+00 5.OSE-04 1.8iE43 Nrda Ha oni
u-234 e5as Esi7 4,t43.00 8285.99 QcOOE+CO s27E44 t.6#43 outp "OM Opu
u-235 -Z8194E-06 4,143.00 Qoo0 2.tsE402 1.10E42 2.18E-02 IWw twe"
u-238 1.2633E-s 4,143.0 8,285.99 QODE1+oO 5.26E4C2 1.C#E-M t 04E+0 2AM+
U-=8 4L6331E-s 4,143O QOD0 1.3sE402 1 34E42e 1.35E402 Tote Totall
Y-90 1.8241E+cO 4,143.00 8.285.99 QOO0E+00 7.s6E+03 151 E+C4
Other Ralauc 7.ssE+OS 1 50E044

Il qdefftu htw `B i,,a~w~iniI -. :
T7 ata Selection Summay

From SFD Used Basis for Parmeter Differences:
Ret o W A U ZmIC H MIDE LW AND U DICHYORDE

Fuj e? 88T

S. EnendlMA 20.0396EM2S tO p20.1

Bumup Summary (UWdB for bumb p used In esimatr.

tomkwhj 475.121 4,t43. l c*i kmd f heal melll ms decyad
_our-dwi I 8.2ess ban_ asuffd be Mdm mm h a *I~~~

Esumtmed _umuI
su 1gMnpe Give Stnamm Esft& EOL Hltt~hn EOL H11

bmks*f 2A 4t 872i O
8_9 reg1 4.82

'Padk eteidown, cMr rm&ov dOAIag didPiig of OW d3. codlmrg Out Wabn camed Sw KM

rout bhr%* har a kld assodaw twh l w mnt be ddvld by 80L he"y mew mass bm gat vpedoc b v (IwTu.

.I

I

J

I

iJ

i
i
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Fuel Radionuclide Inventory Worksheet
Opfel aTnd Tempate oif ri .n

Fed amne: TRIGA (fLIP LU-1 2 )30) PHILIFPNES
SMP 8'499

Fuel Unis & Dour 128 -ELEMENT
lHevy Metal Mas: BSOL.106.472k9; EOL.105.344kg
ROO Storg Se: INEE

'Fuel decaY dat dat 2010
Estmatesg a et 203D

Tenplate TRIGA-SS (LWAJZir. SST, 10 to 20%, e)

'rnplste Burwp(Md): 6.65

Template SOL Heavy e Mass (UT). OD0.195
Tzmpate Thm.: M0 s

Estamted
Cankier usage.

1.15 I

11. Edimates nm x xb b Y. YD Gamma Sources
Photon Total

CUAWd From Norinal Sounding Fuel hitial Activity Nominal Fuel Bounding Feel Enegy Phatons/sec

Padlonucflde Template Fuel Burnup WW) Burnup (IWd) (Cl) owentorles(CI) entodesCI) Group &boundng)

Ac-27 2.6436E-09 99428 1,988.57 O.OOE+00 2.63E-06 526E-06 Avg. MeV

Ami-241 &1429E-03 99428 1,988.57 0.00E+00 3.12E+00 6.25E+00 0.0150 1993E+14

Ai-242m 1.3195E-06 99428 1,988.57 O.OOE+OO 1.31E-03 2.62E-03 0.0250 4.148E+13

Am-243 1.4753E-07 99428 1,98&57 O.OOE0+0 1.47E.04 2.93E-04 0.0375 15048.13

C-14 12847E-04 99428 1,988.57 .0OE+0 128E-01 2.565E-01 0.0575 3866E813

C1-36 2.8120E-06 99428 1,98.57 0.00+0D 2.0E-03 65g9E-03 .oe8o _2W34E* 13

Cm-243 12465E-07 994.28 1.98857 O.OOE+0D 124E804 248E-04 0.1250 1.25m,13

Cn-244 9.5564E47 994.28 1,988.57 . 0.00+00 9.504-04 1.90E43 02250 2.004E813

C860 1.78804-01 99428 1,988.57 0.OE+00 1.78E+02 356E+02 01750 8.78C+12

Cs-134 5.8692E-04 99428 1,938.57 0E084 5.84E-01 1.17E+00 05780 1.445E,14

Cs-135 3.2195E805 99428 1,988.57 0.OOE+00 3.20E-02 6.40E432 o0.50 12UBE.12

Cs-1137 1.9489E+00 994.28 1,988.57 0.0018+00 1.94E+03 8.888+03 12500 2.698813

Eu-154 4-5895E-03 99428 1,988.57 O.OOE+00 4.56E+00 9.13E+00 1.7500 4.1831.10

Eu-1565 6045E403 99428 1,988.57 .OOE+00 358E+00 7.17E+00 22500 1.41E80

Fe-5 14185E42 99428 1,988.57 O.OE+OD 1.A1E+01 2.82E+01 2.7500 1.688E+X

14-3 4.7895E-03 994.28 1,87 0.00E+00 4.76E+00 9.52E+00 3.000 .9318E03

1-129 7.3684E-07 994.28 1,988.S7 0.OOE+00 733804 1.47E43 SAM00 1A098E+43

Kr-45 9.58204-02 994.28 1,988.57 O.OE+00 9.53E+01 1.91E+02 7.000 1.2421.02

N-237 12552E46 994.28 1,988.57 O.OOE+00 12SE403 2.5084-3 11.000 1.414E+01

Pa-231 7,0406E49 994.28 1,988.57 0.00E+00 7.00E-06 1.40E45

Pi-210 SOOOE-14 994.28 1,988.57 0.008+00 5.77E-1I 1.15E-10

Pm-147 4.075E-02 99428 1,988.57 O.OE+00 &98e+01 7.97E+01

Pu-238 92256E-04 99428 1,988.57 0O.OE+00 9.17E-01 IS3E+00

PU-239 65278E-03 99428 1,988.57 0.008+00 5.50E+00 1.108+01
PU-24 2.1248E-03 99428 1,98857 O.OE+00 2.11E+00 4238+00
Pu-241 4.9549E-02 99428 1,988.57 0.00E+00 4.93E+01 9.85E+01

Pu-242 2.3128E-07 99428 1,988.67 OE+00 2.SOE-04 4.60E-04
Ba-226 2.4526E-13 94.28 1,988.7 O.OOE+00 2.44E-10 4.88E-10

Ra-228 2.4015=-10 994.28 1,98.57 O.O0E+00 2.39E-07 4.78E47

Ru-106 S.0602E46 994.28 1,988.57 O.OE+00 304E843 6.094-03

Se-79 1.3015E4 994.28 1,988.57 O.OOE+00 129E42 2.59E-02
Sn-126 12165E-06 99428 1,988.57 0O.OE+0 121E-02 2.42E-02

Si-0 1J226E+00 99428 1,988.57 0.00+00 1.81E+03 &62E+03
Tc-99 4.4241E-04 99428 1,988.57 0.008+00 4.40E401 &8041
Th-229 30962E-10 99428 1,988.57 O.0OE+00 80E-07 6.16E-07

Th-230 42346E-11 99428 1,98857 .OOE+000 421E8- 8.42E-08

Th-232 2.5278E-10 99428 1,988.57 0.QOE+00 2.51E-07 5.03E-07
TI208 15820E48 99428 1,988.7 0.00E+00 1.57E-05 3.151-05

U-22 4247E48 994.28 1,988.S7 0.0OE+00 424E435 a48E45 Thennal Power

-233 12211E-07 994.28 1,988.57 0.008+00 121E804 2.43E-4 Nominal Het Bounding

U-234 1.9955E47 99428 1,988.57 O.OE+00 1.98E804 &97E44 1pUt Nt Output

U-235 Z6194E-06 99428 0.00 4.56E42 4.30842 4.56E842 Watts) (Watts"

i-236 12693-05 99428 1,988.57 R O.OE+0D 126E42 2.52E42 2.49E401 48E+401

U-238 -.6331 E-08 99428 0.00 2.84E42 2.83E42 2.64E42 Total TOlal.

V-Y0 1.8241E+00 99428 1,988.S7 QOOE+00 1.81E+03 3.638+03
08w Radlonudides 1.91E+03 3.83E+03

fi
I-
f--

6=1=4 S.. ry , I I

i s ~ ~ ~ ~ rm 9 sd j

asis 1kr Paraneter Differences:

1 0 1 .E a u t c l u n u u % 4- 9 9 .0 0 4 2 7 1 4 1 0 g o 0 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Burnup Sunmiay (IlWD) 7-B1asis for burnup used in estimate:

BoundkngtJ8.SJ I btgtw warnued IDbe Wa im.ha tumV.

tsthnuted Buruuqpt
Ult Given BUMP" ~~~Estirmated £OL UMWGlven £0O. KM

Nominal __ 0.L-U ~

*Total bamp Ir all Wi assodaled withW okhe atb iie yO e wa mt o pol mj aus(WU)

DOE/SNFJREP-M
I'levision 0
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I
Fuel Radionuclide Inventory Worksheet

L Fu an Temlat Inwmad -
Find Name: TRIGA (FM. "S- 20'0)M TAIWAN

554F 08:' 49S
Find ULins & Deecr. 1"4. ELEMENT

Hem"y Mtm! mm: B0L.11S.656kWg EOL.11S.S12kg
ROD Sierag SIM: SINEL

'Fund decay start des. 2D10
Estimnates as of. 2000

Tenpblet TRKGASS (LWRJ-Zas. SST. l0 b 2%, Ui)
Termotlde D-nup(UWd) 6.05

Turnpiafs DIN. Heavye mdan se mU: 001%5
Ternplat Deays TMM V:

Estimnated
CanisterusaI

F 1.30-

]ii - - -- II
.^ D t n.__e_.- - S. 7*~~~W -I -..5dlI aOt

CUM'Wd From ~ Nonivl D-W0dIVIS Fuel hInita Activfty Nomineal Fuel Boundling Fuel
Tarrvlrts Fuel Bumup (U`We) Burnup, (Uwe' (Co) bwvaitodles(llj hIventorieslCfl

Photon Total
Energy Photonsim
Group (boun~

AC-227
Aml-241

7 2,237.14 0.00E+00 2.96E-06
7 2,237.14 0.00E+00 3.52E+00
7 2,237.14 0.OOE+00 1.48E-03

.7

1 AVS MOV JAm-I242m
0.0150 2242E+14
0.0250 4.667M+13Am-243 1.4 O.ODE+00 1.65Ef04 4.04+t13

C-14 1.2847E-04 1.44E801 2.87E-Or ~ ~ ~ ~ ~~ -----
U 1 41.- 3.15E-03 6.29E-03 J1.24655E07 1.118.57 .04 2.79E-04

9.5564E47 1.11857 2237.14 2.14E-3 C
1,118.57 2,237.14 .OOE44 0.370m 9.882E+12CS-134 5.8692E.04

CS-135 3.2195E-05
CS-137 1.9489E.00
Eu-154 4.5895E.03

2,237.14 0.0Qt+00 6-57E-01
2,237.14 0.OOE+00 _60E.0

0.5750 1.625E+14
1.832E.12

2.18E+03 4 3.035Et13
1.1 5.13E400 1.03E+01_ _ _ _ _ ;, 4.706E510

Cu-non J.DMI45-Wl3 1.1 4.03E+00 8.054E00
l.4185E-02 1.118.57

LI

3.17E+C1
4.7895E-03 1.118.S7 2,237.14 1.07E+01
7.3684E-07 1.l18.57 2,237.14 S. 0

1,11&W7 2,237.14 0.00E+( 7.00 1375+.02
Mo.237 1,118S7 2,237.14 0.00E+00 11.000 1591E+01
Pa-231 7.0406E-09
Pb-210 5.80OOE-14
PII147 4.0075E-02
Pu-238 9.2256E-04
Pu-739 5.5278E403
Pu-240 2.1248E403
Pu-241 4.9649E-2
Pu-242 2.3128E47
Ra-226 2.4526E-13

2,237.14 O.OOE+00 71

1,118.57
1,118.57

2,237.14 0.00E+00 _ .49E-1 I - -130E-10
2.237.14 0.OOE+00 4.48E+01 6.97E+01
2,237.14 0.00E+0 1.03E+00 2.065E+00
2,237.14 0.00E+00 6.135E+00 14E+01
2,237.14 O.0E+00 2.38E+00 4.75E+00
2.237.14 0.00E+00 554E+01 1.11E+02
2237.14 O.ODE+00 259E544 5.17E44
2,237.14 O.OOE+00 2.74E-10 5.49E-10
2,237.14 0.00E+00 2.69E47 5.37E47

1.1181S

U

Jj
Ra-228
Ru-106
S0-79
Sn.126
Sr-go

7 ----- _4 -- ;6
Z.4euom-1u
30602E-06
1.3015E-CS

1.11OZ7
1,118.57
1,118.57
1,118.57
1,157

2,237.14 0.00+O00
2237.14 O.OOE+00
2,237.14 0.00E+00
2,237.14 O.0E+60

6.85E-03
2.91E-02

TC-99
Th-229
Th-230

4.4241E4
3.0a962E-10
4z2346E-11
2.S278E-10

0.00E+00 4.95E5-t 9.90E41
O.OOE+00 146E47 6.93E47
0.00E+00 4.74E-08 9.47E-08
0.00E+00 2.83E47 5.66E47
0.00E+00 1.77E4S 3.4E-051582CE-08 1,118.57 2237.14

. o .sne, , 4 < ^ __ ,zv*t
1.2211E47

1.1a18.57 Z.37.14

12693E-05

1,118.57 2237.14 .OOE+00
1,116.57 2237.14 O.OOE+00

.11Wm 0.00 5.13E-02
1.118.57 2,237.14 0.00E+00
1,118.57 0.00 119E-02
1,117 2,237.14 0.00E+00

p Suamma. anraibeds 1 ;

6 9.54E-C5 Thermal Power
1 2.73E44 jNoelina Heat Bouncing

4.46E44
4.8

Output Heal Output

J
2.84E42 1 2.80+01 .05401

3.19E42 ToAW ToWl

Other Rande
I

.~~~~~r 'SFD Used -I
Ree Ldr o W fLA U MMRC HYDRE LW AM U aMM HYORDE_

Fuid CQdgd SST8ST
BOL Hll Cuw"dj U U

BL Enrdend %:I 200.04 1o r20.1

Basis for Parsmter D lfferences U
1Bmnup Sunmwy (UWde

=
i11als *or buwnup Isen in estimata UI , _ _ _ _ _

L
From SF0 Esthetkn d WI MdKjIMSF mWs w

N o m e l n a h [ 7 ] ~ ~ ~ = 137. h r p 1 , y o ~ c ~ l d ~ jI 2 2.27 4I~udgbnua dbtbuwh,

FChecurS

*I Durrow Muftn~er I Sehnme Burnu W Estbrated ECOL HU.kee ECU. HU

Baur,&~F It 011- ---. ______________ A

'T lda A S for l dated wfh S e wo* d_ m ad be di l d by DCL Ihevy mel mea t g 0pad leanu p raie (MW dHTf.

DOE/SNFJIREP-M7
Revision 0 March 2003
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Fuel Radlonuclide Inventory Worksheet
end Tem-plafte Enroeuto

FuM anww ThIQA WiUP)
SNF ID t 729

FLe- Un" & Dow: II -ELEMENT
HyMel Mes: BOL-21W34kg EOL.16.3Stg

M StagSle INBOm

'Fuel deary gart date: 25
bthnates as aft 2030

Tenplxte TRIGA-FLP (LWRJZn. SST, 60 lo 100%. U)
areOophata Amuppw4g : 66.52

Templte 0OL Heay etl uMs (l): O.000196
Terepte Decav The. 5 wet

Esthnlte
Canister usage:

l80XI
1.00

ES. tias at X, b Y. Yb Gamma Sources
Pholon Total

CWJWd From Nominal 1ounding Fuel NlU Acivfty Nonal Fuel BoundIng Fuel EeWg Photonseec
aRdonuctide Te-Tplte Fuel Burnup (MWdf Bunwp (MWd) (CO) trentorlegsC) IventodeaCe ) Group (bounding)

Ac-7 2848S8E-10 4.926.69 9,853.39 o.OOE+00 1AOE-06 2.81E-06 Avg, MeV
Am-241 7.s767E-03 4.926.69 9539 O.OOE+00 3.73E+01 7,47E041 o.0150 *590EA15
Am-242m 2.44590E-0 4,926.69 9,853.39 o +00 1.21E001 2.41E-01 0.0250 3489E+14
An-243 3.0983E-05 4.926.69 9S653.39 O.0+00 1.53E-01 3.OSE-01 o0375 3.068E+14
G-14 1.2590E.04 4,926.69 9,853.39 O.OOE+00 6.20E.01 1.24E+00 00675 OSE+14
C136 2.6624E-6 4,926.69 9,853.39 0.0E+0O 1.31E.9 2.62E-02 0.0o50 1.017E.14
Cm-243 3.8244E-0 4,926.69 9,653.39 O.OOE+00 InE-01 .77E401 0.1250 1s43.E+14
C-244 4.1010E 03_ 4,926.69 9,853.39 O.OOE+00 2.02E+01 4.04E+Ot 02250 t2.3E+04
CO-s80 1.2410E+00 4,926.69 9,853.39 O.OE+00 6.97E+03 1.22E+04 1175000 3.14E+13
Cs 134 e.5454E-01 4.M269 s9es3.3s O.OOE+OO 3.22E+03 645E+03 osn5o 1JffEAt

Cs-tS3 1.97523-0 4.926.69 9,5339 0O.OE+00 s.73E-02 1.s5E41 oo 2A6eE+14
Cs-137 2.7376E+00 4.926.es 985339 .OOE+00 130E+04 2.70E+C 125 9A70E+14
Eu-154 1.2324E401 4.926.69 9,853.39 D.O+00O eWE+02 1.21E+03 t7sc 42Ee+12
Eu-156 6-037E642 4,926.69 9,653.39 QOD.4+00 2.71E02 823E40+2 22500 ss37EA1
Fe4-$ 7.1s0sE01t 4.926.89 9,s3.39 00ooE+00 3.92E+03 0 4E+S3 27500 9.38sE0+
Pu-240 1.0531E42 4,926.69 9,853.39 QOODE+0C 5.16E+01 1,14E+02 .A0 1A1E40s
u-129 7.1287EE47 4,9269 9.53.39 QooE+e00 2.1E.03 7.02E403 5.0000 2SOE4%

Ku-2s 24.95E146 4,926.69 s,853.39 QOD.E+C0 12SE+0 2A6E.6 .2 4.9040
s-237 0162121Es03 4,926.69 9,853.39 O.OE+00 11E6-02 1.9sE-0 I M 323004E+03

Pa-231 1.1232E001 4,926.69 9,653.39 O.OE+00 6.3E-06 1.60E007
PbR210 1.1636E-14 4,926.69 9,853.39 0.E+00 3.04E-10 61.0E-t0
Pm-147 1.13S2Es0 4,926.69 9,853.39 O.OE+00 6S7E+03 1.1Es041
Pu-238 sA826E042 4,926.69 9,853 O.OOE+00 2.70E042 .40E+C2
PS-I 2.6406E0+3 4,926.69 9,8339 O.ODE0+ 1.2E+04 13E.3+04
Pu-240 1.103E043 4,926.69 9,63.39 0O.E0O0 1,99E+00 1.14E+01
Pu-241 4.737E011 4,926.69 9,853.39 Q.OOE+00 2.12E03 4724Es43
Pu242 4.s1201-06 4,926.69 9.653.39 O.OOE+00 2.6E4-2 4.12E042
Pa-22e 2.340E-13 4,926.9 9,85339 0.00+00 1.SE-07 2.37E54
Ra-22 J13ZOE-1 1 4,semes 9,853M O.OOEs40 &98E-8 t soE-07

Ru-106 1.43E341 4,926.69 9,8539 0.00E+00 7.0E+02 1.02Ei43
Se- 9 12.32E740 4,926.69 9,653.39 .OE+00 e2E74E2 123041
S-126 12090E46 4,926.69 9,A339 O.OOE+00 6.6E042 1.1E5041
Sr-D4 2.0169E+00 4,926.69 953.39 0.000+00 126E+04 2.E+04
TU-23 4.0319EE46 4,926.69 90.30 3OOs4D 1.95E+0 3. 7E+60
Th-229 7.7375E-t1 4,926.69 9,53.39 .OOE+00 S1E047 7. 62E407
nTh230 12211E-10 i4s2M6 es 9.53.39 aOOE+00 &02E407 .-2E0w6

Th232 2-3Ws4E11 4.iiM69e B9=39 QOSOE+0 t17E4W7 2.3$E4W

Ts20 1.4313E4W7 4s2&6es 9BS33 QODE+OO 7.06E404 1.41E403

-236 4.129E-07 4,s26.6 99S33 2O.1E+0 207E643 4.13E43 Termal Power
b23 es84s1E-0s 4.92.69 G,Bs33s QOOE+CO S37E404 e.7sE44 Nomndal et Buslind9
U-234 2.0189E-06 4,926.69 s,853.39 O.ODE+CO s.ssE43 1.ssE402 Oubt,1W I o 11

U2SS -2.es72E-06 4.s26.es Q OD 326E-02 1.ssE42 3L26E-2 Mwans) ( waft

U-236 * 357SE40 4.s26.es 9A53M3 Q.*X+OD e esE4-2 1.34E41" 3E+C2 &5E~w

U-238 -226ssE-s 4.926 esmOO Z1ZE403 2.06E43 2.17E403 Tolal Togo
Y-O 2.5646E+00 4,92669 9,653.39 .ooE+00 126E+04 2.53E+04
Other PRaomcldes 1.75$E+4 3.51E+04

Te Selection SumBaf Iy
Fwni UD Used Bai for Parmeer Uiflrences:

PA~k~t g ssr- ssrDMCHDRD .WNUIRHD

SOL MM Can U U
BOL tkrntS 70.0321S131 60 in 10

Burnup Summary UWd -Basis tor bumup used In estimate:

Fro m D i Es uated
Nmh7al1 4

.e ba dh I.eMmimded
Bounh~ng 0 8533~49 Br lnWaei b 1be tb I iff" hMIte

C hecks__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Ealmuad Eumupf
Nombnat surnup Muttlr Ghen Bu EUted E0t. E IVGNven CO HM

'Reettor 9%b. care removal. etorage d t or et date Wos*19 #lst Watalm Ceased tor IW.

'Tbol Sw p b or t s ted with isma wldt Blanws be 9d red by BC.hvmel Ouset ap vn v WaM1).

DOFJSNF)REP-M
Revksbn 0

Mamb 2DO3
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Fuel Radlonuclide Inventory Worksheet
X Flo 4 ser"P14idnronatiwo I "L

Fuel Narms TRIMA CFLIP ANL-W
SWu ID v 354

Fue Units & Deson- 6 -ELEMENT
Hm Meld 111m 90L.1 0W8kq S0L.0J79~q
ROD Stoage S8wr WME

'Fuddecayasbrdats 1994
Estimatus as &d 2030

Tmplidr TRHIGA-FLP (LWRZrx. SST. go to 100%, U)
TAld 8wIp(UW* 66.52

Template BOL Heavy Metd Mess pl)-. OC.0019
T-nolata De Thm: 35 .We

Estimated
Canister usa e :

lrxIO I
I 0.05

JIL Esduulae m 5 X bit Y. Yeb Gamrnn Sourcee

Pboton Told
ClU3Wd Frors ominal Bounding FUe In ual Activity Noninal Fuel Bounding Ful Energy Photonusseo

Rdslonuclide Template - Fued utrnup (UWd' Bunup (MW4W (Ci) k I ntodns(CI) Inventorl(CQ Group (bounding)
Ac-227 1.5469E409 84.97 169.94 0.00E+00 1.31E-07 2.63E-07 AvV6 MOW
Am-F241 t.6326E-02 84.97 169.94 Q0OOE+0C 1.39E+00 2.77E+00 0.0150 1.175E0t3
Arfn-242m 2.1332E46 84.97 189.94 O.O0E+00 1.81E-03 3.0E-03 0.0250 2431E412
AM-243 30893E-05 84.97 169.94 0.00E+00 2.62E-03 5.25E-03 0.0375 2128E12
C-14 12544E-04 84.97 169.94 O.OOE+00 1.07E-02 2.13E-02 0.0675 2.306E*12
UI.38 2.6624E-06 84.97 169.94 O.OOE+00 226E-04 4.52E-04 0.0850 1.368E*12
C-1243 17446E-05 84.97 169.94 O.OOE+00 1.57E- 313E.043 0.1250 9.141E411
C-24 13020E4-03 84.97 169.94 0O.OE+00 1.11E0 2.21E80 7.00 1.18E412
Co-60 2.4053E-02 84.97 169.94 O.OOE+0O 2.04E+00 4.09E+00 0.3750 6.136E.11
Cs-134 2.7480E-05 84.97 169.94 0.00E+00 233E43 4.57E43 057 664E12
Cs-135 1.9738E4-5 84.97 169.94 0.00E+00 1.68E-03 3.35E4-3 0.800 16E+11
Cs-137 136192E+04 84.97 169.94 0.OOE+00 1.16E+02 2.33Es42 12500 3AS+11
Eu-154 1.1001E-02 84.97 169.94 0.00E+00 9.35E68 1.87E+00 1.75Co 32
EPu155 8.092E4-04 84.97 169.94 0.00E+00 6.82E-0 2.3-06E1 zSO 1
FeS-S 2.6894E-04 84.97 169.94 0.OOE+00 2.29E-02 4S.7E42 Z75C 7.683E+DS
H-3 1.9573E-03 84.97 169.94 0OOE+00 1.66E4+01 38+3E01 3sO 3.0eE403
P-129 7.1287E-07 84.97 169.94 0.00E+00 06E4-05 121E804 5.000 1.49E403
Kr-85 3.5914E302 84.97 169.94 .0OE+00 3.05E+00 8.10E+OO ?.00O 1.709E0+02
Np-237 12294E4-5 84.97 169.94 . .0-0 .04 11.C0 1.957E+01

PRu210 4.4648E-12 84.97 169.94 .OOE+00 3.79E-10 7.59E-10
Pr-147 .1025E204 84.97 169.94 0.OOE+00 149E-02 .97E402
Pu-238 43265E-02 84.97 169.94 0.00E+00 1068E00 7.35E+00
Ft-239 1.4044E43 84.97 169.94 O.OOE+00 1.19E401 2.39E41
P-240 1.1563E043 84.97 169.94 0.00E+00 9.83E-02 1.97E1-0
Pu-241 1.0156E-10 4.97 169.94 0.00E+00 8.63E+00 1.73E+I0
Pu-242 4.9310E486 84.97 169.94 QOODE+OO 424E404 a48E044
Pa-27B 1.4301E-11 84.97 169.94 0OE+00 1.22E4-09 2.43E09
Ph-228 2.3767E-11 84.97 169.94 O.OOE+00 2-03E-09 4.04E-09
Ru-F106 1.1521E-10 8 497 169.94 Q .OOE+OO 9 .7.9E-0 9 1.96E485
SeF79 1-2828E-05 84.97 169.94 OCODE+OO 1.0>9E-W 2.18E403
S-1208 12088E-0 84.97 169.94 0.00E+00 1.03E-03 2.05E3-0
Sr-.90 12560E+00 84.97 169.94 O.00E+00 1.07E+02 Z.13E+02
Tc-99 4.031.9E44 84.97 169.94 Q.OOE+00 3.43E402 8.85E402
Th-229 3.3915E-10 84.97 169.94 Q.OOE+OO Z88E408 5.76E4S8
Th230 18175E409 84.97 16S.94 QOOE1+CO 1-54E407 lQ9E407
TeF23 Z.3873E-11 84.97 169.94 O.OOE+CO 2.03E4-9 4.0SE409
TF-208 12736E4(7 84.g7 169.94 O.OOE+OO 1.08E45 Z.16E45
U-232 3.4501E407 U4.97 169.94 O.OOE+OO Z.93E405 5.86E405 Thermal Pow r
LL73 7.0610E208 84.97 169.94 Q.OOE+OO &0DE-W 1290E-05 Nominal Mal Bouning
U-234 7.1407E406 84.97 169.94 Q.OOE+CO &07E404 1.21E403 Outpmut HOW Output
U236 2.6672E486 84.97 0.00 1.62E43 1-39E03 1.62E403 twxa} (Waft)E
tA23 16WE405 84:97 169.94 O.OOE+OO 1.15E403 2.31E403 I-506401 3.00400
U23s 2.2698E48 84.97 QOO0 1.07E404 1.05E404 1.e7E44 Total TOW
Y490 12563+00 8U 97 169.94 Q.OOE+00 1.07E+02 Z.13E+02
Oihw Radloakes 1.1#E+02 2.30E+02
ITIiate Sdedltonr 9 B* Sonuwr ane Checlt-. . : _*__,;_ _ _ _ _ _ _ _ __s
ermplaib Selectono Sumnmary

From. SW0 Use Bais far Parameter Diferance"
Reetar o LW AND u ZC HV E LW AND U ZIRC HYWD]E

Fuel Cadhb: 5ST i SST
BOL HNCornsttu tsE= Z ii [ U

B0L Enlrlcmentl%.I 702247191 60 b 100

Burnup Summary (UWdW Basis for burnup used la estimatx
From SFD Est~ratdl

77.67 84 .7 N-- km* IdaWWd kee tswh8 es- ded_ 1&
43.79 1609.4Bw bzmwariudlbetew~i& us bms.

Esrated umpf
Bwusnp Muftiplb Gien Bump Eslited EOL HMUGlven EOL HU1strae.rnpbg 60W al cnIngfa yzamcasdtru.Nomaulx 0231 1.9 10

11-9 OA7 3

'Toldlax for llu asodaled wr fta worqte mgbes dvlded byBiNL heavy med mesa gat S NWs vau (Mhd`MT).

DOEIF/rEP -0 March 2003v r
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Fuel Radionuclide hnventory Worksheet

FWel amre: TRIGA (L') ANL-W"(RAD)
SNF ID $ 884

Fde Units a Dour e61- M"ENT

Heavy Meta Mas 8OL.1O58k9; EOL.o0025g
ROD Storage Se: *EEL

'Pueedecraystdate: 1994
Estimates as at 20S3

Template: TRIGA-FL (LWAJ-Zx, SST, eo I 100%. U)
'Tempate Srnmup(UWd): 68.52

Te le SOL Heavy Meal Mass OM: 0.000196
Twnpa rDey ThIe 35 yes

Estimated
- Canlflatr utnm

18X10,
I 0.55

JL Estimaties 4'- I^sn n , xb b Y. Y Gamm Sources
Pbdton Total

CVUWd Fro Norlinal Boundling Fuel intlU Acivity Nomfinal Fuel lloundling Fuel Energy Photonalec
Radonuellcle Template -Fuetl Bsurup UWdf B1umupe11d (UWM (Co Inentories(CO Iventodes(CI Group ^tbodllng)

Ac-=7 t.54S9E409 263.21 445.18 O.OOE+00 4.07E-07 6.89E-07 0vg. iev
Am-241 t.326E402 26321 445.18 O.OOE+OO 4.33-0E+ 727E+00 0.250 3.076+13
Am-242m 2.1332E45 263.21 445.18 0.OOE+00 5.61E303 9.50E43 0.250 e.367Et12
Ar-243 10893E-05 263.21 445.18 QO.E+00 7.23E03 1.38E-02 ai75 5.574E+t2
C-14 12544E-04 263.21 445.18 O.DE+C00 3.30E42 6.58._-0 0.0055 e038E+2
CJ-3 2.6624E406 263.21 445.18 0.ODE+0O 7.01E404 1.19E403 1.8500 Y.60+12

m-243 1.14466-05 263.21 445.18 0.005+00 2.E03 00 4.9030 s 1.50 285E+12
u-1244 1.302.0E-03 263.21 445.18 O.OE+00 2.43E-01 6BOE41 02250 3.834+l2

Co-60 2.4053E 02 26321 445.18 O.OOE+CC 6M3E+00 1En+D1 O.s750 1-SE+12
C-134 2.7480E4-0 263.21 445.18 O.OOE+00 7.23E-03 1.22E-0 O75 _ 2270E+13
Csd3 195738E-0 26321 445.18 O.oOE+OO 5.20E3- 8.791-03 O.J500 3.047E+tl

Eu-154 1.1001E2 2 26321 445.18 0.00E+00 2.90E+D0 4.90E+00 1.7500 A.490+40
Eu-15S &.0292E44 - 263.21 445.18 O.ODE+OO 211E-01 3-5.7E-01 22s0 4834E4os
Fe-65 Z.6894E044 263.21 445.18 O.CCE+OO 7.E08E2 1-20E-0t 2.76o 2.04E+06
H-3 1.9D73E-03 263.21 445.18 O.OOE+OO f5.1E-1 Ib7tE-01 3A50O W189E4&3
1-129 7.1287E407 263.21 445.18 O.OOE+CO 1.88E44 3.17E404 5.000X 3So9+&3
Kr-85 3.5914E-2 26321 445.18 O.ODE+00 9.45E+00
N>-237 1.2294E-05 26321 445.18 O.OE+00

2.6383E-09 26321
PD-210

1.3E-01
= 1.14r+01 1.93E401

26321 445.18 O.ODE+00 370E-01 25E-01
3 26321 445.18 O.OOE+00 3&04E-01 5.15E-01

Pu-241 1.0156E-01 26321 445.18 O.OOE+00 2.67E+01 4.52E+01
PU-242

-

Ra-226
Ra-M6
Ru-10B
So-79
Sn-128

4.9910ED06
1.43D1E-11
2.3767E-11
1.1521E-10
1282E-05
120883E_0

26321 445.18 O.OOE+00 -03 222-03
6.37E-C9
1.0SE4-

303E-08 5.13-08
26321 445.18 0.OOE+00 3.38E-03 5.71E-03
26321 445.18 O.OOE+00 3.18E-03 5.38E-03

0-M 4 926WOEMD 923 91 A445.1 Q ODE+CiO. ft1fl0 5.59E+02

Tc-9S 4.0319E304 26321 445.18 O.ODE+00 1.06E-01 1.79E-01
3.3915E-10 263.21 445.18 0.0OE+00

T11230 1.8176E-09
Th-23

U-23
62-233

3.4501E-07 26321 Thermal Power
Nominal Heat Boundtng

Output t, "GatOutput
(wat) (watts)

1.8E-03 3.1AE-03
0.00 1.65E-02 1-58E-02 1.65E4-2

26321 44S.1B - 0.OE+00 3.57-03 6.04E-03 I -- 456E00 7A7EeOD
263.21 0.00 1.09E-03 1.a9E43 I.O96-03 ToIta Tct

:0+ 263.21 44451 O.O0E+00 3.31E+02 5.59E+02
oter I 3.56E+02 6.02E+02

Basis for Paeater Differences:From SF0 Used -

ReactorU ZoNC rator1LW AND U ZIIICWVfi
FUNl Claddaig: SSTss

I fanL F-1fr.-.n % 70.207191 B0 f 100

v

L-

I~i~pSummary (UWdr Weasis for burmup used in estimate:
Fnxn SF o3 Estimated~

Nwonaq 24 6=~j 243. Nnw atibargWtde oraFt04w uerdiMh65)I oumdinw. 445181 487 rwqed butte 5et* CI* inmSFtU mw ordM W M)

I ~~~~~~~~Estim ted S un
* ~ ~ ~ j~~S J u ltGiven sarnup Extimaed 304. HIU/Ghen LUX HU

S ou ndk-X-10.12J w I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

'ReaCWo duadown. Mgr rm oval. atrage. dM pn~g OF aOth r dMt cor*Oftn t t iradiadon ceased tor kue.
'Icut bunw brat ked odded w it, lsw ~womthe tdbe doiad by 80. havy -mastmes 0get apedltc bms4pvawe (IW Ed T).

DOEISNF/IREP-07
Revislan 0

March 2003
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Fuel Radionuclide Irventory Worksheet
L Yeed antiTerplate Infrut06

Fuel ftnw: TRMG nfLP ASTI
SNF 0 0: 402

Fuel Units & Deew. 10 -ELEME?fr
HeovyllW etail!a BOL.-~f EOL1.1S069
NWD Stortep Sft WEM

'Fualdeay szutdaWL 2010
Estimawe asaot 2030

Templstec TRIGA-FLP GLWAI-Zn, WSt. 80 00100%.~ U)
~rmpiac Dumnup(MW*t 66.52

Tenptats 8CX Heav Met ass (Useph 000016

*Estimtated
Canister us: 1

t18x1OI
I 0.09

Templaft Dee Thki 20 s
U. F5dam'-! 6 u X. w b. . b Gam ore

Photon TOWi
CWWd Frogs lnonal Boundin9 Fuol InitaI Abivit Nom~inal Fud Bounding Fudl Enagy Photoasec

_ainud Teplt Fu=npUd _uu(~) _ C ine dsm _w*L*l Group (boundig
Ac 227 7.1933E-10 47.51 95.02 O.ooE+00 1.42E-03 6.24E-s .2 7hV
Am-241 1.309E402 47S51 95.02 O OOE+OO 6.23E 1.25E+OO oworo 9.438E*12
Cgn242m 22831E-05 47.51 95.02 0.O0E+00 1.106-03 2.17E3-0 0.0250 1956E+12
An-243 3.0938E-0o 47.51 95.02 o.OE+00 1.47E403 2.9t4E03 0.0375 1.740E*12
C-14 1.2566E-04 47.51 96.02 o.OOE+00 5.97E-03 1.19E2-0 0.0575 IA40E+12
CWS6 2.6624E-0 8 47.51 95.02 o.ooE+00 1 26E404 2513E-04 oj OSD t.103E*t2
rm-243 2SS653E-05 47.51 95.02 Q.OOE+oo -126E403 2-s2E403 o.12so 7.6s2E,+1
CiiF244 2.3106E403 47.51 95.02 o.ooE+oo 1.10E401 2.2C0E1 02250 9S521E+tt
Co-60 tJ7273E0t 47.51 95.02 O.OOE+OO S2tE+00 1.6~4E+1 0.3750 4.t40E~tt
Cs-134 42408E403 4751t 9s.02 o.ooE+oo 2.01E-0t 4.03£4t osMs 6,88tE412
Cs-135 1.9753E-05 47.51 95.02 O.ooE400 939E-04 1.8843 0.8500 1413E+1
Cs-137 1.9363E+00 47.51 95.02 o.ooE+00 9206E+01 1.46+02 1.2500 1.30E6+12
Eu-1S4 3.6816£-2 47.61 95.02
Eu-155 6.5259E403 47.51
F-56 1.4627E42 4
H-S 4.54DDE-( E4-1
1-129 3.39E-05 6.77E-05 so0000 UO.OC£+00 4.50E+00 9.00E+00 7.0000 1.62E8802

95.02 0.00E.00 5.78£-04 1.16E-03 I t1o000 1.67E+01
16912E-09 47.51 95.02 O.0oE+00 8.046-08 1.16E-07

Pb-210 4.4242E-13 47.51
Pm-147 2.1527E-02 47.51
Pi-238 4.8707E-02 47.51
PUr239 1.4050E-03 47.51

95.02 QOOE+00 UII
6.68E-02 1.34E-01

95.02 O.OOE+00 .49E-02 1.1O£-01
2.0896E-01 47.51 95.02 o.ooE+00 9.93+00 1.996+O0

PU-242 4.91OE6-0 47.51 95.02 - .OE+00 2374-04 4.74
R-228 22279E-12 47.61
Ra-228 2.265E-11_ 4
RU-106
Se-79 95.02 0OOE+00 6.10E-04 1.22E403

9.02 o.ooE+00 5.74E-04 1.15E-03
9s.02 .ODE+00 8.53£+01 1.71E+021.7949E+00 47.51 J4.031sE-04 47.51

1.7468E-10 4

QO.OE+00 1.13E-09 227E-g
TI208 95.02 Q.OOE+00 .91E-06 138E-s
U-rn QOE.0+00 tM-b 3.77E-05
U-233 O.OE.*00- 3.29E-os 6- 58E-OS

- .00E+00 1.986-04 3.936-04

Thermal Power
Nomninal Heal Bounding
I O .tout Hea OuoutU-234

1.51 I

U-23 _ ,

).00 2.96E-03 2.83-03 2.9W6-3 _ (wats) (watts.
5.02 .OOE+.00 6.45E-04 129 I 1276.00 2.5u+0
.00 1.986-04 1.976-04 1.98-04 f Total Total

Y-90 ~~~~~1.7

II~iaggat Selection Summary

7.51

M.!"- I
95.0t2 WOOEOD as3E+01 1J71E+02I

9.02E+01 1.80E+02
ae fo P a,, ra. m et z itere

Bysi fo Paraee Difeecs:Rai SF3 sd i
ReAOCUtodratr L N UZ

DM HUte CoWnstiu a.q o awi L- .....

Sumeiwy (MWd

1 DunlFrmuFp~s

010 1W

Baefor burnup usdIn estimated

biM~w tome kMSy u S0(meulai10M
leasOmue ASSW t~tte noirw bwmlq.

I---- 
*

F
.I Estimated Bumupf I

Ounmp Muftipffer Ghvn Durnux,
OA71 O.?j

FMstimat ECL HMVG= LOL H
I 0.14i-Nomnb*.

asdig I
-

'ReacO tlr hidoun. OMe resXNovelW, sirge i4pph9 of OOWe dole lhali~g e koactalc ceased 1wr ftHL
*UdW hxswe for aft fud eassocale w~h Oft womtshe mida be dtkled by DOL hteem "wW mms tog" et gdf bump yAte (tR ).

OOErSNFJREP-=7
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Fuel Radionuclide Inventoty Worksheet

IPiue ad Template narn
Feel Harm TRIGA (FMF FF044

SNF 0 Oz 966
Fuel Uinis & Desm. 6 -ELEMENT

.I PAM OeW Mm E BLA601. EO 60O7kg
ROD Storage Site: INEEL

'Fuel decay MM datm. 2D36
Eatnlhnstas ec1 2D30

Tm*Wlat TRIGA-FU (LWAJ-Zsx. fiST. SODlo 100%, U)
arimoptte BunnummlWd): 86.52

Twaplate 304L Heay Metal Mans (MT): 0.000196
Tan-tat. ft~lrksv Ths ma

Estimated
Canrtaer usage:

187S1x
I 0.08

ILVEstimates b. m '. b Y. Yb banuna Sources

photon Total
C: W- From Coindal Boundng Fuel talial Actvity Nominal Fuel Bounding Fuel Energy Photorswaec

Radionuelide Templte Fuel Bunup (lMWd) Burnup lEWd)' (ci wnfto*CI) bswnto (CI) Group bounding)
__ AC-227 2.84aE8-t0 339.87 679.74 O.OOE+00 9.68E-08 1I94E-07 Avg. NeV

Am-241 7.5767E-03 339.87 679.74 0.0Es40 268E+00 6.158E10 0.0150 1s7E+14
Am-242m 2.4459E-05 339.87 679.74 O.OOE+00 8.31E-03 1.66E-02 0.0250 2.407E+13
Am-243 3.083E-05 339.87 679.74 o.OOE+00 1.05E-02 2.11E-02 0.0375 2.129E+13
C-14 1.2590E-04 339.87 679.74 O.OOE+00 4.28E-02 8.56E-02 0.0575 2.1258E13
C-36 2.6624E46 339.87 679.74 o.ooE+0 o 9.05E-04 1.81E-3 0.0850 1.322E813
Crrv-243 3.8244E405 339.87 679.74 0.OOE.O0 1240E42 2.8eE-042 W0O0 1.752E+13
Cm-244 4.1010E403 339.87 679.74 O.OOE+00 1839E48 0 .79E+00 7.502 D124E+13
Co4-60 1.2410E+00 339.87 679.74 0.00E+O0 4.22E402 8.44E+-02 1.3700 2348E+t2
Cs-134 61.44E301 339.87 679.74 0.00E400 2.28E4O2 4.46E+02 7 s27sE+13
Cs2135 t.7s3E-4 339.87 679.74 0OOE+00 e&71E83 134E42 1so 4.9083
-Cs137 2.7370E+00 339.87 679.74 QO.OE+00 830E+04 2 78s8E+03 12s 8.s23
Eu-1 S4 5.2624Et0 339.87 679.74 O.OE40 41.8 401 87 38E07100 8.74SE+10
Eu-153 610357E420 339.87 679.74 0.00E+40 I.DE401 .561E+0t 22500 .SSE410
.2Fe40 71S.1 E60 339.87 679.74 0.OOE+00 2.70E+02 s.4tE+2 2z750 62tSE+O
P-3 4531ES9 42 339.87 679.74 O.WE0+ 1.4E+W 7816E+00 20 7314E007

i 1-129 7.1287E407 339.87 679.74 O.OOE+W 2.42E404 4.ssE044 noDoo 1.72Ee40
r PS5 2.4955E9 t 339.87 679.74 D.0DE+000 48E1.0 1.70E+3 2 790000 3oSE403
Np-M 12121E05 339.87 679.74 0O.OE+00 4.12E-13 24E103 .20314E+2
Pa-23t 14.1237E6 _ 339.87 679.74 0.00E+00 3.s2E447 7.63E04e

Ub-230 8.1436E40 339.87 679.74 0.008.4O0 2.33E-416 4.6682461 o~a etSudn

Pn-247 1.1302E+W6 339.87 679.74 0.00E+00 3.84E02 7.8t+02
-LI Pu-238 6.4826E5 2 339.87 07.74 o.OOE+4 O 1.76-41 3.73EWa1

Pu-239 1.40s6E803 339.87 679.74 0.OOE+OD 4.78E-41 9.55Et03
-2 3240 t2s36E84 339.67 679.74 o.ooE+W0 892E-46 9.B4-0To

u241 42sss40-1 339.87 679.74 O.8E+W0 8.7E+02 2.92E+02
0w242 4.a a1OE16 339.87 679.74 O.6OE+0+ 1.70E03 .3sE403

_ REF226 2.0s-3398 79.74 QeOOE+00 8.16E-11 1A3i--10
Ra-228 1.s22aE-11 339.87 679.74 eo.E+00 s.19E0s _1t24E48
RuF106 1.0343E401 339.87 e7.74 QW0E+W0 3.62E+01 7.03E+01
SO-79 12832E-05 339.87 679.74 o.OOE+00 4;36E403 a.72E403
Sn-126_ 12090E405 339.87_ 67a.74 O.W0E+CO 4.t1E-03 s.Z°E403
Sr-9D 2 SM4E+00 339.87 679.74 o.WOE+oo &72E+02 1 .74E+03
TC-s9 4Ml91E-04 33s.87 679.74 QOOE+oo I37-01 2.74E401
Th-229 7.737SE-1 1 339.87 679.74 Q.OOE+OO z.63E-os 5.26E408
Th-M0 122ttE-10 339.87 679.74 oWOE+W0 4.116E~W 8.30E408

_ TiF232 2.3642E-tt 339.87 679.74 Q.OOE+Wo 8.10E-09 1.62E-W

_ U232 4.1927E47 339.87 679.74 O.OOE+eO 1.42E404 2.8sE44 Thennal Power
U233 6B49tE48 339gA7 679.74 O.OOE+00 2.33E405 4.e6E-05 Norninalba M st1ounclng
U-234 2.0tasE-06 33gA87 679.74 O.OOE+eO 56E404 1-47E403 Oupu oeatouW4u
U4)3s Zs572E46 339A87 o.oo 1.46E403 5s7E404 1ASE403 {Well) (Waft)
U-2i36 IMME405< 339.87 679.74 o.OOE+eO 4e61E403 s23E403 &=+Ot AAZEdW
t-238 -2.269BE-M 339.87 o.eo s.7tE-0s a94E-0s 9.7tE405 Tota Total
Y40D 2s6446E+eO 339.97 Gn9.74 oOOEV+aO &72E+02 t.74E+03

_te FLdb R je 121E+03 2A42E+03

'4i
L i

W . T S dc i & , Ser ms S u m .and aate c s _ _ _ __s_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Teniplate Selection Summary ___-_ I
Fram VFD U Basis 0or Parameter Differences:

Uector : LW WND U 21RC HYDE UV AND U HDRIDE
Fad CbdhaF SST_ 88

BOLNU U U

*OL Enrihmnent% 700616482 80 b100

iumup Syn Wd) ' - asis tor burnup used In estimate:

Nombutl 3Z7A2I edm itlacnld Imm ft bwq =l mass _det: | 079 D E a t e tr : I e d b
Fan I on , 1.

Scna -_ _ _ ___h__ _ _ _ __ _ _ _ __ _ _ __ _ _ _ __ _ _ _

I
m ..- - M itk~n t., I Oa _ *.u s. I Eatmeted ROL HWGhn ROL- H

I I o
BcedtacI -__ X

Reeour shtAwn. mm amdvel. slorae. eipprg or hrm date cntrlng I bradatlcn omed lor la.

*Ttl MT5 for all lIe ascdated with ft wwkshet wAt be dktd by 8CL heavy metal ms ID get specifi butp vaes (MWdUT).

I DO8tSNFIREP-078 
Merot 2003
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l
Fuel Radionucilde Inventory Worksheet

I'Fu -tio ; lael furn-do
Fuel lame. TRIGAf (FP FFCR 0SU

SNF U0 S. 798
Fuel UInft A Descr~ 4 -ELEMENT
Heavy fMta Mase BOL.0.64kg: EOL-0.Sl7kg
ROD Storage Sftu eIEEL

'Fudl decay stAt daft 205
Eatiumas = d: 2030

Tenda: TRIGA-FLP (Lw -zx. 5., eo bto io U)
Temnplsate DwuwdW.V 66.52

Template BOI. Heavy Uew mm (mtm 0.000196
TeMalte DoECA ThIM: Sf

Estkmetd
Caste usaoe: j

11,u1 I
0.05

JEL Estbaula a1 Xb b Y. b Gamma Sources

Photon Total
CUMWd From Nomind Bounding FUl bWal Activity Nomin Fuel Bounding Fuel Energy Photonate

Radionucid Tempae Fud Bumup (MWdf Butmup (MWd) (CI) IwnvtoulCI) bwettodes(Ci) Group (bounding)
AC-227 2.848SE-10 21.67 43-34 0.E0+00 617E-0 1.23E-06 Avg, MaV
Am-241 7.5767E-03 21.67 43.34 0.00E+00 1.64E201 3.28E-01 0.0150 es3E,+12
Am-242m 2.4459E-05 21.67 43.34 0.00E+00 5.3OE-04 1.06E-03 0.0250 1.534E+12
Am-243 30983E-05 21.67 43.34 O.OOE+00 6.71E-04 134E-03 00375 1.357E+12
CG14 1.2590E-04 21.67 43.34 0.00E+00 2.73E-03 543E-03 05678 1.33+U12
CI-36 2.6624E-06 21.67 43.34 O.00+oo 5.77E-06 I.1SE-04 OOB50 &430E411
Cm-243 3.244E7-0 21.67 43.34 0.00E+00 82s41-04 1.66E-03 0.1250 1769E+.0
Cm-244 4.101E-03 21.67 43.34 o.0OE+0O .418+02 1.08E201 70200 7.1164E+12
Co.60 1.2410E210 21.67 43.34 O.OOE+00 2.6-E+04 5.3BE504 11037 3.175E+lI
Ca-134 1.1A04E80 21.67 43.34 o.ooE+00 1.42E+0t 2.84E+Ot 0o750 s-016E+12
Ca-135 16.763E-4s 21.67 43.34 0.OOE+00 41.E3 4 8.s6E7-4 e.ss2o bo0E+12
Cs-137 .17370E+00 21.67 43.34 0.OE+00 s.43E+01 1.19E+02 12 4.t6sE+12
Eu-1 23 5264E4-1 21.67 43.34 0.00E+00 1.67E+00 s.34E+00 1JS0 5.76E+0
Eu-139 513037E402 21.67 43.34 0.008+00 3.15E+-0 630E+.0 220500 49372-4
FP-24 7.1.53E603 21.67 43.34 O.08E+00 1.72E+0t &5.0E+01 Z7509 3S52407
I-3 1.059 E402 21.67 43.34 00O0E+80 22SE001 41.5E2 3so01 4E 01
P-129 74.217E-07 21.67 43.34 0.0oE+00 1.0s4Es 31E-04s OO 1.117E*03
Kf-85 2.40S0E-13 21.67 43.34 O.OOE+0O 0 .41E+W 1.0sE+01 7.000E 12E402
Np-237 1.2121E04 21.67 43.34 0.002+00 63E7 4 s2sE41 4 11D800 .70E+2
Pa-231 1.19823E-0 21.67 43.34 O.O0E+O0 9.43EB-0 4.87E-0

-3210 S.1634E-14 21.67 43.34 0.00E+00 1.34E8-2 2.67E-12
P-2147 1.1382E+08 21.67 43.34 OOOE+00 2.4.E+20 4.70E+u1
Pu-=3 5.41126E-02 21.97 43.34 e.ooE+00 1.19E+00 2.38E+00
PI-239 1.6456E-03 21.67 43.34 o.OOE+6 0 3.OSE-042 7E-0E42

P-246 1.235E7-01 21.67 43.34 O.OOE+O0 2 E94204 5.DE804
u-242 4.20OE3086 21.67 43.34 .4O7E+2O .4BE-064 2.6E7-04

Y-22S 2.542SE+3 21.67 43.34 O.OOE+00 5.52E012 1.04E-11
F228 1.8220Ed11 2E.67 43.34 .OOE+00 &95E-10 71.5E-10
Ru10e 1.0343E-0t 2t.67 43.34 Qe0oE+00 2.24E+C0 4.4BE+CO
SO-79 1.2s32E-0s 21.07 43.34 o.0oE+00 2.7sE404 svsB044
Sn- 120 at S2o0Ed 21.67 43.34 eoE+0 2 62E404 sa24En44
Sr-90 2-sXA6E+00 21.97 4334 QO.eE+0D ssWE+01 1.11E+02

Th229 7.737SE-1 1 21 .e7 43.34 O.OOE+OO 1.68E-00 3.3sE-0s
Th-230 1.2211E-10 21.67 43.34 O.00E+00 2.65E-9 529E-0s
Th-232 Z3FE42E-1 21e7 43.34 leeDE+OD S17E-10 1Su3E-
Ti-209l 1.4313E407 21.67 43.34 QOO0E+D 3.1E0E4 62e0E-06
b232 4.1927E407 21.67 43.34 O.OOE2+CO s.QsE46 1.82E-0 Th b Pwe
sZ3 &8s4s1E-0s 2t.e7 43.34 .ODE+00 1.4BE406 297E-8 Nmnal Heatl Bouning
LI234 2.01&sE-0 2t.67 4334 QOOE+OO 4.37E-0s W~SE-0 outpu Heaouqpu
LI-235 -Z66M-06 2t567 0.00 n67E404 9.QsE404 n.67E404 (We" atto
U-238 t.3s75E-s 21.67 4334 QOO0E+oo Z.94E404 5.88E404 1A2E+00 234E+SS
U238 -2.269sE408 21597 QOO e.47E405 SL43E4O5 6.47E405 Total Total
Y-go zs64A6E+eO 21.67 43,34 Qoo0E+00 5.66E+Ot 1.1tE+02 I
Other Palmcid 7.72E+Ot 1.54E+02

mILTemlte Selde os'unisa Bur aeWQ*.5w : - <

Templf Seecton Summary* |
From SFD Used Basbs tfr Paret Oiffsrrncea

Reear U or LW AND U RC HYDRIDE LW AND U ZER HYORIR
Fuel C Sn: SST

I 8X HU Cfolbtetu u u
BOL 69tld 4 SS so fl 100

BmpSumnaryw f fU d Bs or burnup used in estimab:r
From SFD -E

Nomin 6.03 2t.;N1l ttf e t m dmouncftb~~~~wF ---- i ~ ~ ~bwsmq wanned Ibs? ua be W ix ho

suulMumtr Given Dump Estimte EOL. HWGlve BOIL NM~~~~0.10 3 .5 1.
BoundinSF 02D

'11Xc98 %W co molA s pwap. otter dan o oriW daf onxmg t kradati ceased lo lutl.

'rotal hm* for at lel ateodated wlb Us worksheet muat be d&ted by 8 hay meh" m a get spec bu-M vaewe (MWdlT).

4
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I
U
it

I

DOEISNFTREP-078
Ravisbin 0

Marchi 2003
Pago D-192 ciD-585



Fuel Radionuclide hventory Worksheet -
piFs and TenW-ate IWbrn : I t ,

FW Raome: TRIGA FMI WMCR SO. KOREA
SNF Vt 733

Fuel Wbnft 4 Dour. 4 -ELEMENr
Heavy Uel as: 90L-0.63fkt: EOL.0.561kg
am StWage SaU vim

'Fue deay att dae: 1997
Eatinae as of: 2030

Template: TRIGA-L(LWAJ-ZxS 97. eo b 100. U
Tm late BurnWuwd)-: W-52

Teplat OL Hevy Yed IMa (): 0.00106
Teanwte Decey Tie 25mm

Estimted
Carister usago:

ttxtO'
0 .05

IL Etimoates- I X. r b Y. Yb Garnam irces

IIM~d F Pmmoan Totat
CVUWd From - oudnal ~:- Bondng4 Ful Initia Act~ivity 'Nrninall Fuel Boundbng Fuel IEnry PhoosbDI

Rfadionuclide Terplate FUl Burup (MWdr BU.muM (MWdr 4C) nwntotes(C) Inventorlea4Cl) G-rop (bounding)

AC-227 1.03W6E40 73.37 146.74 0.OOE.00 7.62E-08 1-52E-07 Avg. Mev
Am-241 IA4973002 73.37 146.74 0.000+00 1.1OE.00 2.200+00 0.0150 1290E.13
An-242m 22=4E0- 73.37 14.74 0.00E+O 1.64E-03 3.28E03 0.0350 2.671E+12
Ar-243 3.0923E.0 7337 146.74 .OOE+CO 227E-03 4.54E03 0.0e375 2.347E*12
C-14 1255sE-04 7337 146.74 O.OSE+O 9.21E-03 1.J4E-02 0.0575 2M--12
Cl36 2.6624E-06 73.37 146.74 O.OS0E+00 1SE-04 3.9E-04 0.Bm 1.505+12

1.028E+12
4+12

on, 7 A7Je AA
_, us~1S4 -. Wufft.t5 04 .U 140. 74 QCOEL+UU SBOE02 1.t641 0.5

CS-135 1.97030E4S 7337 146.74 O.OSE+00 1.46E473 Z90E4J _o
CS-137 i.7243E+vD 7337 146.74 0.00o+00 1247E+02 2.53E+02 1.2
Eu-2s4 2.4604E-03 7337 U6.74 0Q00+00 1.31E. 2.61E+00 1.7
Eu-155 S2456E303 73.37 146.74 0.00E+O0 28.4-01 4.76E4- 2-
Fe-64 S6E43E01 73.37 146.74 0.00E+00 2._3E401 6.67E41 1 Z',
P+3 3u430SE1-0 73.37 146.74 *0.00+00 2s2E-Ot .0 6.3E401 _

i 1-129 7.12157E407 73S37 146.74 QOCE+w0 62sE-0s- 1Ds5E044 5

r- Kr-s 6.113E-s 2 73.37 140.74 o.OOE+00 5D3E+o0 1.01E+0t 70
* a237 1221sE.s _ 73.37 14c.74 .OOE+00 as7E404 1.74E-0 11
Pa-21 2.07°1E409 73.S7 146.74 O.OOE4 1.5E407 304E407

Pb,210 1- }79-12 73a37 14_.74 QODE+CO Q.74E-t1 t.95E-10

11' Pin-147 5.7617E4S3 73 37 146.74 &OOE+00 422E401 6.44cE-01

tJ PW 3 4.682eE-02 7a.37 146.74 ODD0E+w0 3.44E+CO GZE+0D

PU23Y 1.4040E4S 73a37 146.74 O.00E+00 tvSE41 2DuE41

Pu-240 t.1563E4S3 73.37 146.74 QODE1+OO &48E-0 1JOE-0t

Pu-e242 lQ.StE0-t 7S.S7 146.74 O.OOE+W _2t6E+Ot 24tE_4

i rl_-226 5.4390E-t2 73.37 146.74 QwDE+oo 3a99124 7K 0Et

Ra- 2-1437E-t1 7a37 146.74 O.oSE4W 1.72E409 a.44E409

SW 1586E+11
Soo . IZM+12
500 4A5M+09
Soo SA21S+06
Soo 7A13E+05

rI-106 1.111isE47 73.37 146.74 O.OE+000 8.16E-0 iE4-05
Se-79 12829E-05 73.37 146.74 O.OSE+00 91AE404 .0E3-03

Tc409 4.0319'044 73.37 146.74 QOSF+00 2.96F-02 5JE42
T229 2.4023E-10 73.37 146.74 000E+00 1.76E-0_ 3S3E4-
Thi230 9.6946E-10 7337 146.74 O.o0E+00 7.11E4 t.42E407
Th232 2o857E-11 73a37 146.74 O.OE+00 1.75E-09 3.50E49
75-2 1-925E-07 73.37 146.74 0.00E+00 1.03E005 2.05E-05

1-1�

U-232 .7943-07 73.37 146.74 0.00E+00 2.78E55 5.57E4s5 Tim.al P.wer
U-233 6.9814E-08 73.37 146.74 .0WE+00 t.12E-06 1.02E4-5 Nornina Neat Bouncing
U-234 5.40sE4-06 73.37 140.74 0.OOE+00 3.97E-04 7.g3E-04 I Output - et Outu
U2S635 4a572E-06 7337 0.00 9.65E-04 7X70DE44 0.6sE04 I mamt fw.ffan
U-2W36 1.3576E-05 7337 146.74 000E+00 9.96E-04 1t9E003
U-238 -22698E-08 73.37 0.00 6.44E46 6.27E45 6.44E0-
Y40 "1.9SSE+00 73.37 146.74 0.OE+00 1.17E+02 2.34+02
,mher _adlormichdas 1.24E+02 2.49E+02

From Sd r Used Basis lor Pa raoter Ovltenences
S..qT5t Selection Summasry I-_____

Peactour LWA U2.-c tRl0ELWAWAUZNIRC 5Y0UHE
Fuel ST SST

, O IU Consttuent u U
0. Emldment %J69J6432602 0o ID100

Bumup Summary (MWd)
3

aIs for burnup used hi estimate:

1 ~~~30C07 .33 5~ tahbUt3"b55 hna7 eWsMIdgtbFrom S Etk d1467 g b t

- Esecktr :-1CI

1500 a37E.00
Total Total

I
rao Mut~ihe surnatdwnupf j

Eathoed EO. HUWfGfN- MM UW
I ::1.00

Sourdikto
U'
'Reador .shuo. ewe Smoval. Storage. de"V or other date coimig SWla nadaon Ceaed ho Wel.

Totl b W lord a S wsodaked WMs is wthast aunt be divded by 306 heary l ms gIlD Specific btxwrm vaues OMW&".

6 DOEISNFffIEP-M7
Revision 0
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I
Fuel Radlonuclide Inventory Worksheet

L Fuel amd Terplate 'i.;..
Fuel Nun. TRIGA (Flip)MEXICO

SNFIP 80S 493
Fuel units A Dftw. 35.- ELEMENT
Heay IMM MUas: BOL.6,86kg; EOL.4.8 "
ROD Strag Sant MM

'Fuel dea Sart dat. 2010
Estimates a d4: 2030

Templaft: TPROA-TLP (LWAJ-Zm SST. 60 lo t100D. U)
'Tempiae BumupQAW4: Gem

Templat OM Heay Metal 1e (UT): 0.000198
Tmnpate De Thm 20 waae

Canister u m L

| 0.32

JILEsdtin u . t - x xb b Y. YI Gamma Soa,
Photon Total

Ci/1Wd Frot Nominal Boding Fuel Initil Activity Nominal Fuel Bounding Fuel Enerny Pttotonsts
Radlonucild TenMPLt Fuel 8umup (UWWt 8vrnup (UWd) (Cl) rwentories(CI) Inventos(Ci) Group (boundin)
AC-27 7.1933E-10 64.67 129.34 O.00E+00 4.65E-8 9.30E-08 Avg. 1eV
AM-241 1.3109E-02 64.67 129.34 O.OOE+00 a48E401 1.70E+00 0.0150 1284E+13Ai-242m 2.2835sE0 64.67 129.34 Q.WE+00 1.48E-03 2.95E-03 ocD250 2ZB626.12
Am-243 3093sE-05 64.67 129.34 O.COE+00 2.AOE-03 4.00E4-3 o00375 2.47.12CG14 12566E-04 64.67 129.34 O.0E+0O s.13E-03 1.83E-02 0.0675 2.506E.12
CI36 2.6624E-05 64.67 129.34 O.OOE+O 1.72E.04 3.44E-04 0.0860 1S.0E+12Cn-243 7.6763E.0 64.67 129.34 0QWE+0 1.72E1- 3.44E-2 0 .1250 1.042E+12
Ca-244 2.31076E-3 64.67 129.34 QOC.E+00 1.446-1 2.8E-1 02250 02s6E+12
cOs-2 1.7273E411 64.67 129.34 O.OOE+00 1.12E401 223E+01 0.3750 9.635E~ii
Cs-134 4245160 64.67 129.34 O.OOE+00 2374E604 64E-041 Omw 9X#%12CS-137 1.7s3Es=06 64.67 129.34 0.OOE+00 1.23 43E2ssE43 ossc 1S23E+
CS-137 1.0363E+-0 64.67 129.34 0.00E+00 1.25E+02 Z.5CE+02 t2s t.7nE+t2
EuS154 3.6916E.0 64.67 129.34 0.0WE+00 2.38E+00 4.76E+00 127200 113E+Eu-155 6.0219E-03 64.67 129.34 .WE+00 422E.1 144E6- 22sz 9FeT2 1.4627E-12 64.67 129.34 O.0E+C0 146E. 1 12.2E+6 Z75iZ 6s63E+zH-3 45.948E-03 64.67 129.34 O.0E+O Z4s4E-01 As7Et-0 3.5000 *99ZE1-129 7.t2s7E407 64.67 129.34 0.00E+00 4.61E05 9.22E09 s 1.93zE4WK1-85 9.4683E-02 64.67 12934 0.OOE+00 A12E+C0 1.22E+01 7.0Z00 2287E4MNp-237 12172E-05 64.67 129.34 O.OE+00 7.E4-04 18.7E-03 oInAO e 242Eo iP-231 4.612E3.0 64.67 12934 O.OOE+00 2.E-047 2.14-07
P-210 4.4242E-13 64.67 12900 1.0WE+QO 1.6E-11 1.72E-12
P-3147 21.27E-02 64.67 129.34 O.00E+00 1.39E+OD 2.70E+OD
Pu-238 4.8707E-02 64.67 129.34 O.W8E+CO 19E+04 6.30E+4a
PIF29 1.A050E-3 64.67 129.34 O.WOE+CO 9.09E-2 1s2E-ot
Pu-240 1.1559E-3 64.67 129.34 O.OCE+OO 7.4sE42 I.soE-01
Pu-241 2 0896E-01 64.67_ 1Z93 QOQE+CO 1-45E+01 Z.70E+ot
Pw242 4.99OE-064 64.67 12934 QWE+CO S.23E44 6A6E044
FO-226 222z7^E-12 64.67 129 34 Q.OOE+QO 1.44E-10 2.88E-10
Ra-MS 2-6s6E-11 64.67 129.34 O.OOE+CO c.47E-s 2.s3E-09
Ru-10S &4516E-M e4.67 12934 QWOE+Co 223E.44 4.46E044
So-79 1282sE465 64.67 129.34 O.WOE+oo 8.30E-4 1.56E403
Sn-12S 1208sE-05 64.67 129.34 O.OOE+CO 7.82E404 I 6E403
S-SO 1.7949E+00 64.67 129.34 O.OE+00 1.16E+22 2.32E+02
TC-99 4.03SEu4 64.67 12934 Q1OOE+O 2.61E402 s.21E48 2
Th-229 1.746BE-10 64.67 129.34 O.OOE+OO t.13E-s 2.2sE-os
Th-230 5.3984E-10 64.67 129314 QOOE+oo A.4SE48 A S3E-s
TIF232 2-1&57E-1 1 64.67 129.34 O.OOE+CO 1wSAE409 3A0sE-0
TI-20s 1.4546E407 64.67 12934 O OOE+QO 9.41E-W 1^s8E46
ii 232 3 S6S7E47 64567 12s.34 O WE+QO 2-s7E-0s A13E-0s Thermal Poww-
U-233 6 s272E4S 64.67 129.34 QWOE+QO 4.4sE-s &96E-0S Nominal Heat Boundi
U-234 4.1311E-0S 64.67 129.34 O.WOE+QOD A67E404 5-44E-04 Output Heat outpu
u23s -Z.6672E4S 64.67 ooo0 1D04E42 -. DE2 1.0 4E422 Iwns .Watts)
U23S 1.3s76E405 64.67 129.34 O.WDE+00 a78E404 1.76E403 1J4E4,00 347E+
U23S -22698E43 64.67 O.W0 B.S4E404 693E404 6S94E404 Total Total
Y490 1.7949E+00 64.67 7 129.347 0.E+oo 1.1615+02 2-32E+02

n.T enz tpumd, lbsmar!FBM wupm.* SwChecks''f
T*mlt Selcto Sumay

Frm SFD Used for Paramete ifferen cei:
Reactor Itodw t W AND U ZRC HYCE LW AND U ZRC HYDRIDE

Futa Cbddh SST SST
B0OL HU C" ctu : - LOU

CtL Ejvthmeelt .GA9796918 60 s 100

Burnup Summarn nM~df f for bumup used In estimatr.
From Wlt Estknt

NMM Wff64. 83.2i bin. tWO *ct km SFD (cawuiDt Mw4
BovMdig: 129. Bh bw D a be tWtrea i bxmp.

Checkis

Bumup Puni Gie B Estknat EOL H vlGben EOL HU

Bourbw 0.05
'Reakirdwad oewraimy , wag .d*p or oe datlbtmt htat b -ran c tkh
Totab Eor at fuel the woNsuwteet mud be dtied by SOL heavy meW I# s get spedlhc b e jae (UWO'mT).

j

-I

'J
J-1

. J

.
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Fuel Radlonuclide hwentory Worksheet

A. IF"eo Teiaviammion
_ Fud K11i TRIGA LP) OSU

SW ID M 240
FP.l Lits & Desor: 87 -ELEMENr
Haa Metal UMss: BOL.17A5M7g EOL.15.62Skg

lif ROD Storage SW:r EEL

'Fe deMcSa date: 225

Estimates as oF. 20
Templae: TRhIA-RP (LWAJ-Zrx. SU. GO ID 100. U

e rmplate w u(W dD: E6.52

Template OL Heavy Metal Mass (UT): 0 960019
T Vnplate Decay Tine 6 you

Exstmted
Canister usae:

0.78

=WEsmtes in X. X 4 b V. Yi Ganuna Sources
Photon Tobta

CillWd From Morninl Bounding Fuet kital ctiiy Nonnalt Fel Boundfing Fvel Enegy Potos~ec

Radlonuelide Temptate - FuetlBuinup tWd lurup (UWdf -(CJ) nventorbsesm) invwto a Group (boudig)

AC-227 2B8488E-10 1,356.06 2,712.12 O.OOE+00 .16E-07 7.73E-4Y7 Av.g 4*v
Am-241 7.5767E-03 1,356.06 2,712.12 0O.OE+00 1.03E+01 2.05E1E01 0_01 4.376E+14

242rn Z4459E45S 1,356.06 Z712Z12 0O.OE+00 36E.02 3.037+032 0.7O S.603E+13
A-1243 3Q98tE-05 1,356.06 2,712.12 O.0DE+00 420E402 1.4.E502 0.0375 8.494E713
C-14 1.2590E-44 1,356.06 2,712.12 O.E0+00 1.71E401 3.4E4-01 0.0570 6478E+13
C-3 2.7374E500 1,35606 2,712.12 0.0DE+00 3.S1E403 7.22E403 1.es500 275E,13
Cm-243 3.82445E05 1,356.06 2,712.12 O.OOE+00 S.t9E402 13.4E0 0.1250 4286E+13
Cn-244 4.1010E-t 1,356.06 2,712.12 0.OOE+O 7.1SE+OO t.11E01 2.250 4283E+13
Co-S 1.2410E+00 ,356.06 2,712.12 O.OE+00 I.M8E+03 3.37E+03 0375o 22E+13
Cs-131 65354E-01 ,356.06 2,712.12 0.OOE+O 1.88E+02 1.785+03 03.s 3.702E+14
Cs-135 1.975tEO7 1,356.06 2,71212 0.OOE+00 2.6E-042 5.36E-02 O600 6.792E13
Cs-137 2.7375E50 1,356.06 Z712.12 O.OOE+00 3.31E+t0 762E403 1.2500 26.04554
Eu-154 1214E10 1,356.06 2,71212 O.OOE+00 1.67E+02 3.34E202 117soo 92335+10
Eu-155 51230-02 1,356.06 2,712.12 O.OE+00 1 51 1.44E+02 2 o 735+11
FP-20 7.95535E-1 1,356.06 2,712.12 0.00E+0 831E+03 2.16E+03 27500 7E409
H-3 1.0531E302 1,356.06 2,712.12 O.OOE+O 1.43E+01 2.86E+01 3 sO 2 D18E+0
1-129 7.1287E407 1,356.06 2,712.12 O.OOE+0 9.S7E404 1.93E-03 io2o 6291&04

r.25 21.4955E-04 1,356.06 2,712.12 Q.OOE+00 319E+02 0 77E402 7.031 8045E+03
Np-237 1212E-05 1,356.06 Z71212 Q.OOE+00 1.64E4+2 3.29E13 2 11+OO 9233Ed2
Pa-231 1.1239E49 1,356.06 2,712.12 DOE+O0 1.52E302 3.05E406
Pb-2O 4.1636E-14 1,356.06 2,712.12 O.OE+00 6.376-11 1.67E-10
Prm-147 1.1302E+0 1 1,36.06 2,712.12 .ODE+00 3.6E+03 3.57E+03
Pua238 6 E420E0 1,356.06 Z71212 O.E00+00 *7AE-01 1.49E+02
Pu-239 1.40543-03 1,356. 2,712.12 0.00E+00 1.90E+0 3,16E+OD
Pe-240 1.1636E-03 1,356. 2.712.12 Q.OOE+00 175E+0 3.413E+0
Pu-241 42095E-0 1356.06 2,712.12 Q.OOE+0D 51.64+02 1.17E+03
Pu-242 429.160E6 136.06 2.712t12 Q.OOE+00 Q.77E403 8.35E402
RaT-26 2.400E-13 1,356.06 2.71212 Q.OOE+00 3.27E-10 6.51E+10
Ra-228 172E4-11 1,356.06 2,712Z12 Q0OE+00 2.47E40 7 4.91E4-0

u-2106 1.032321-1 1,356.06 2,712.12 O.OOE+00 1.40E+02 3.81E+02
Se-79 t2832E6-5 1,356.06 2,712.12 O.0OE+00 1.74E-02 6.48E02
SrF126 132030E-05 1,356.06 2.712.12 .OOE+00 1.64E-4 32BE4-02

Sr-9iD 21546E+70 1,35606 O2712Z12 0.00+EO0 5.64E+03 196E103
Tc-g9 4.039E-04 8,356.06 2,71212 QOD.E+O .957E-05 1.09E+0
Th-29 707371E-50 1,356.06 2,712.12 Q.OOE+00 2.75E-07 2.10 3ua47
TI-230 12262E-10 1.356.06 2,7t.02 2.OOE+0D 1.66E-07 3.31E7-0

IF232 21357E-1t 1,356.06 2,712,12 Q.OOE+00 32.45- 6 247E78
TI'8 t.4313E407 1,3S.0S 2Z712.12 O.OOE+OO 1.94E44 388E044

U-23 4.1927E407 1,356 t6 2,712.12 O.DDE+OO S B9E404 t.14E403 Tnimai Power

U-233 6.8491E4OB 1,356.06_ 2,712.12 QODOE+OO 929E4-5 _.86E44 MornnalHa l" Budn

U-234 _ 2Z0189E406 _ tS6.0 2,712.12 O.OOE+DO Z.74E403 S.4BE43 outpu HeatOutim
U-235 -2.6572E-OS 1,3560 QOO0 258E242 Z.22E402 2.S8E402 -(wagts) (waft)

U 236 t.375E45 13576.06 Z7t2.t2 QOLOE+OO 1.84E42 3.68E402 uSAM+1 1.76E+#2

U-238 -2698-EB 1,356.06 0.00 1.73E-03 1.89E43 1.73E503 * ToW Total
Y-90 2648E+00 1,356.06 2,712.12 0.OOE+00 3.48E+03 6.96E+03
Other Radrmcldes 4.83E+03 9.68E+03

Sel.rmpieSection SuummylaBrnup Stant ar mE.ul Check.<^

Trnpi~ate Selection Siumnia <:
From W O used Basis llor Paraeter Differences:

Itedoriarm: EW ND uMzRCIAHfIDRIDE ^L D uZFIC 1 8DE

D(X MCn tfle U U
*L Enrmwm 69WM95918 GOD 100

BunupS nr IWd)
0 - - asis for burnup used hi astimate:

From SFD E|dIta
hnowhwlt 482251 '1,356.0164 amW balobdeImtoMMh a mms deftyed.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2,712.1 b m ommew dl etvi er bwnbre p

CheckEsct

BMww multiopler ehwn Dum EsWte EOL tU~ IEOL HUt
tzowlial:1 023 X 10

Q-*-l047
'Ptador slaL eorwe mmoval. storage. Nopif ar d te oondt rmhrg th Irradiaton ceast kwr tud

cdal baw tor alO kA asdated wdl NU woti neat be d.kId by BOL heavy euW ma to get Wedlic bWtp viues (MWbT).
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l l lE

Fuel Radionuclicde Inventory Worksheet
J ,PdedTeuipltqnrimo

Fudl itinor TRIGA "fP SLOVENLA
SW ID 0: 455

Fuel Units & Deser 28 -ELEMENT
i eavy Metal Mass: S0L-4.9871kg; EOL.4.6%tc
AMC Sborage Sat: tIEE.

'Fu decay start dat o9K
Estkntas o f' 2030

TerplaW. TRGA-FLIP (LWAO.Zrx. SST. 60 o 100%. U)
'Tra Btwup(MW* 6.52

Template Ot. Heay Metal Mass (SI 0D.00196
TamDlads Dte Timi 25 yea

Estimated
Canister usage

1"Wtt1-
023

JIL Esdtists m: x.1 b y. yb* Gamma Soruce
Photon ToWl

C/UIWd Frot Nominal Bounding Fuel ntal Activity Nominal Fud Bounding Fuel Energy PhotonflSVc
Radionuclide Tempiat Fuel Burnup (tiWd? Burnup (MWcl (CQ tnventores(CI) InventoresC Group (bounding)
Ac-227 1.0386E-09 281.70 563.41 O.OE+00 2-93E47 5.85E-07 Avg. MOV
Am-241 1.4973E-02 281.70 563141 O.E0+00 4.22E+00 8.44E+00 0.0150 4a52E013
Am-242m 2b2324E-05 281.70 563.41 O.OOE+00 629E-03 126E-02 oceso 10250413
Am-243 3.093E-05 281.70 563.41 O.OE+00 8.71E-3 1.74E-02 0.0375 9.011E+12
C-14 125s9E404 281.70 563.41 O.OOE+00 3.54E-02 7.OSE-2 0.067! 9.682E.12
O-3 2.6624E-06 281.70 563.4A O.OE+00 7.50E-04 1.0E0-03 0.0850 5.7W0+12
Cm-243 2327E-05 281.70 563.4t1 0.0E+00 e63E-03 1.33E02 0.1280 3946E012
C-244 1.9092E403 281.70 563.41 O.OOE+00 5.3sE4t1 .OE+00 0.2250 4.935E.12
Co-eo 8.9552E402 281.70 563.41 O.OOE+00 2.52E+01 5.05E+01 0.3750 Z167E12
Cs-134 7.9074E44 281.70 563.41 .OOE+0 2230-01 4.46E-t 0.5750 3.623.E13
Cs-135 1.9753E-05 281.70 563.41 O.OOE+00 5.56E-3 1.1tE-02 0.50 6.088E.11
Cs-137 1.7243E+00 281.70 563.41 0.008+00 4.86E+02 9.710+02 12s00 4.1210+12
Eu-154 2.4609E.02 281.70 56341 O.OOE+00 693E+00 1.390+01 1.7500 1.711E+10
Eu-155 32456E-03 281.70 563.41 O.OOE+00 9.14E-01 1.83E+00 22s0o 201E+07

jLI

Fe-66 3.860E-03 281.70 563.41 2Z1sE+00 o 2.750 2846E+06

0.OOE+00 1.93E+
Np_ 2 1.2219E-05 281.70 563.41 O.OE+OD 3.44E-03 6.88sE03
Pa-231 2.07OIE-0 28t.70 663.41 O.OOE+OO s.s3E47 1.t7E-0
Pb-210 1.3z15E-12 281.70 563.41 O.OOE+00 3.74E-t0 7A6E-10
PmU-4 5.7s57E-03 281.70 56341 0.OOE+00 1.62E+00 3.24E050
Pu-23s 4.682BE-02 281.70 56341 O.OOE+CO 1.32E+01 Z64E+Ot
P*23s i.4o48E-03 281.70 563.41 O.OOE+CO 3.96E-0t 7.91E-
Fs-240 1.1s63E 03 281.70 se3.41 O.OOE+CO 3.26E-0t LsIsE-t
Pu-241 1.6431E-1 251.70 Ied Bsi QOOE+rO 4.r3E+01 92aE+m1
Pu 242 4ss1E0E4 281.70 se3.41 O.OOE+OO 1.41E43 2.81E-03
Ra-226 s.43sDE-t2 281.70 563.4t QOOE+OO 1-s3E-0s &06BE-0
Ra-MB 2-437E-11 281.70 563,41 O.OOE+OO aBDE-0s t.32E-0s
RU-1OB 1.111SE-07 281.70 sB3.41 O.OOE+0 OO 1W3E-05 B26E-05
S5-79 1.2829E cs 281.70 563 41 QOOE+00 3&B1E43 723E403
SnRa2 t 1r LWE 28t 70D 56341 OOOE+OD 3.4tE43 u81Ec03

Tc-ss 4.03t9E404 281.70 563.41 O.OOE+OO t.t4E2-t 2227E-Orl
TIF229 2.4023E-1 281.70 56341 O.ODE+CO 6.77E-08 1.35E407
Th230 9.6949E-10 281.70 56_41 O.OOE+CO Z_73E407 s.46E4_7
Toh232 S aU57E-11 281.70 s63.41 O.WDE+CO u72Es0e 1- 4E0 c
Ti-208 1-982E407 281.70 583.41 QOOE+CO 3&s4E-0s 7.s3E-0s
U-232 3&7943E407 281.70 5634t C.OE+oo 1.07E404 Z.14E044
U-233 6.gg14E48 28t.70 563.4t OOOE+OD t.97E405 3 s3E-s i
U-234 s.40ssE&s 28t.70 563.41 O OOE+OO t s2E403 3.0sE43
LL235 -2.6s72E-s 281.70 0.00 7cs4E403 e.79E43 7..4E403
U230w15 576E5 I 281.70 56.s41 O.OCE+Oa 3s2Et03 7aE4 .03
U-238 -2.26s8Es . 281.70 QW 5.03E-W 4.s7E404 s3E4 .
Y-SO tss93sE+cO 281.70 563.41 O.WOE+CO 4.4sE+02 e&ssE+02
ote Radionuclie 4.77E+02 s.s4E+02

Tsen rob SdSte9 Saactio .trm" -.. Sumury -- Cl >. :.
Templat Selecto Summary

Fro S D Use forBW Parmee Difrne:
Ftatr~dnw LW ANDUDRC n ~tLW ANDU2DRC HYDiDE

kWz Claddh S SST I

SOL. 4111Contm"s U U

Burnup Summary Bash for burnup used In esiate:

From SFD Estntd
Nonhatl 94.02 28k.0 V cgto freef Ih b mea mend_.qv

BounffnI - 553A1 BoumhG bV-dIbs~ b i t 1

l~~he:c,

I

I

Thermal Power
Mon" Hog nding

(wafts) (WatS"
6AE400 129ED01
Toga Total

d,

I
--I

I
umu thn t~l ar t eanft 8W rnW P Estimtd E01_ HUlrv EOL HN

I *.00
I - :

'Rleac r ardls wn coreremi, a toag. .dOp g orotwda w n* Stlulrad ceasedtfOrhd.
'ToW bu,,swtoral h aseod tdwhtswoshe ud be idad byBOBheay meW mate g sped cbeh w values A T).
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Fuel Radionucilde hventory Worksheet

Fuel lm TRIGA (FUP) SO. KOREA
SNF V t: 494

Fud Units Desc 114t- ELEUENT
Heayell eftlMass: 90L.21*5kgq. EOL119.lokg

LI ROD Storge Slte INEEL

Fuet decay stVW date: 1996
Estmates a of: 2=3

Template: IRIGAFLF (LWAJ-ZfX. 5. 6 Io 100%. U)
5
Template SunmWu2(Ud: 66.52

Template g0L. Me" metal Mass MDT): 0.198
Template Decay Tirrw 25 yam

Estimated
Canister usage:

1.03: 1

U. Esimates -f xb lb Y. Yb Gamma Sources

Photon Total
CISWd From Nodat uding Fuet hltal Activity Nominal Fuel Sounding Fuel Energy Phoonefsec

RFaioonucilde Temilate Fuel Bumup (UWd) Bumup (Wd' (Ci) 8went CI) bventowes(CI) Group (bounding)
Ac-227 1.0386E-09 2,426.99 4,853.99 O.OOE+0 2.52E-06 5.04E-06 A 119eV
Am-241 1.4973E-02 2.426.99 4,863.99 0.008.00 &63E+01 7.27E+01 0.0150 4287E+14
Arn24m 2.2324E46 2,426.99 4,853.99 0.OOE4+0 6 .42E-02 1.08E-01 00250 8e34E+t3
Am-243 3.0923E45 2,426.99 4,85399 0.00E+0 7.50E-02 1.50E-01 o0.37s 7764.+13

G-14 1.2569E-04 2,426.99 4,85399 0.0E+G00 3.05E-01 6.10E-01 0.075 8341E+13
U-36 2.6624E-06 2,426.99 4,853.99 0.00E+0 8.46E-03 129E-02 I D0.eo 4.798+13
CMn243 2.3527E45 2,426.99 4,853.99 0.00E+.0 5.71E-02 t.14E01 0.1250 3.400E+13

NW

i

C I
.cjI
ILJ

Cm-244 1.9092E43 2,426.99 4,853.99 0.00E+00 4.38+00 9278+00 0250 43i02E+13
Co-60 8.9552E-02 2,426.99 4,853.99 O.o0E+00 2.17E+02 4.35E+02 03750 *JS7E+13
Cs-134 7.074E44 2,46.99 4,853.99 0.00E+00 1.92E+00 .84E+00 0575O 3.121E+14
C-135 1.9753E45 2,426.99 4,85&99 O.OE+00 4.79E42 9.59E-02 0.8500 5245E+12
Cs-137 1.7243E+00 2,426.99 4,853.99 0.00E+00 4.18E+03 837E+03 1200 3.551E+13
Eu-154 2.4609E402 2,426.99 4,853.99 0.0082+00 8 .97E+01 1.19E+G2 1.7500 1.474E+11
Eu-155 3.2456E-03 2,426.99 4,853.99 O.0OE+00 7.88E+00 188E+01 _ 22500 1t.793E408
Fe65 3.805E-03 2,426.99 4,853.99 0.008+00 9.37E+00 1.878+01 2.7500 2A452E+07
H-3 3.4305E-03 2,42699 4,653.9 O.0SE+00 8.33E+00 1.67,+01 s 126E+
R-2g 7.1287E47 2,26.99 4,853.99 O.OE+00 1.73E-03 3.46E-03 I .o0o0 6.054E+04
KF-85 8.85368-C2
4>237 __ 1.2219E45

2,26.99 4J853.99 7.0000 6.815E03

* 1.Joo 7S6BE+02

Pb-210
Pm-147 5.7517E-03 2A2699 4,853.99 0.00E+00 1.40E+01 2.79E+01 -

PU-238 4.6828E402 2426.99 4,8599 0.00E+40 1.14+02 2.27E+02
PU-239 048E-03 2,426.99 483.99 0.00Q+00 3.41E+00 6.82E+00
PU-240 1.1663E43 2,426.99 4,853.99 0.00E+00 2.81E+00 5.61E+00
Pu-241 1.6431E-01 2,426.99 4.853.99 0.00E+00 3.99E+02 7.98E+02
Pu-242 4.9910E46 2,299 4,853.99 0.00E+00 1.21E42 2.42E42
Ra-226 5.4390E-12 2,42.99 4,853.99 0.00E+00 1.32E4- 2.4-08
Ra-228 2.3437E-11 2,426.99 4,853.99 O.OE+00 .69E-08 1.14E-07
Ru-1O6 1.111#E47 2,426.99 4,599 0.00E+00 2.70E44 5.4SE-04
Se-79 12829E465 2,426.99 4,853.99 0.OOE+00 311E432 6.23E42
Sn-126 12088E45 2,428.99 4853.99 O.0OE+40 2.93E-02 5.87E42
Sr-SO 1.5936E+00 2,426.99 4,853.99 0.00E+00 3.87E+03 7.73E+03

i- Tc-99 4.0319E44 2426.99 4,853.99 0.00E+00 9.79E-1
.X Th-229 2.4023E-10 2,426.99 4,853.99 0.00E+00 65e3E47

Th-230 9.6948E-10 2,426.99 4.99 0.00E+00 2.35E-06
Th.232 2.357E-11 . 2.426.99 4.853.99 0.00E+00 .79E-08

1.96E+00

TR208 1t3982E47 2,42699 4.853.99 0.00E+00 3.39E-04 &.79E-04
U-232 3.7943E47 2426.99 4.8S3.99 0.OOE+O 9.21E44 1.84E-03
U-233 698144E8 426.99 4,853.99 OOGE+00 1.69E244 3.39E-04
U-234 6.4059E-06 2426.99 4599 GOS.E+00 t.3tE42 2.62E42
1.-23 -2.6572E206 2,426.99 0.00 328842 2.83E242 3.28E82

Ttetmal Power
Nominal Haet Bounding

out Mseat wO
watts) - lwansl

LL236 1.3576E45 2,426.99 4h599 0.00E+00 3.29E42 659E-42 I 37E801 1.118+02
U-238 -2.269SE48 2.426.99 0.00 2.18E43 2.13E43 2.18E-03 I Toted Total
_ Y-90 1.5935E+00 2426.99 4,853.99 -.00E+OD 3.S7E+03 7.73E+03

- Other Radlads 4.tE+03 82E+003

, r tli SSelctiB B pS ans (2,edie -,

emplte GSelecion Suy
From SFD Used Bais for Paxameter Oltlerences:

14eaor R 1detr LW ANt UZ/RC HI E5 LW AND U ZlHYfK UDE
* r~~~~ue:Cbddh~g:. SsT r s

LHUI Consta__e___: U IU

r_____Sumnw __y_ _Wdr_ _ .1Bads 1or burnup used i estimate:

L -_____ 81fi.761 _M__ cale de k W e svoy
Doeaid g 4*8534 3 emp kas ed la os b be mIsk _ h v

Estimated BUmup
B."WP muftirm Gl c Sttsm Estimated roL HiGhpan roL MU

Ho 033, 297 100
9, -- 0omes

-lReacor 00 own. core re oal, storge. dnr9 ki or e iar 08e winning a ractato ceased bor he.

'TOWl bsXTp lora kid associttd wlh tde woket be dvided by SOL Fhavy metal mess to get pecltc batnu Vns (PWdA).

- OOESNFfIREP478
Plevtslon
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Fuel Radionuclide Inventory Worksheet

Lyud an-epae ,fn6o
Fuee Harem TRIGA 4FLIP) 46XASMM

Fudl Unfte & Descr 7 -ELELEHT
Has Meta Mass 9OL.I3729g; EOL.1.1829g
ROD Storag Slim INEEL

'Fud deayaSW datu 1978
Estlimatee, see oft 20

Tamplatu TRIGA-FP (LWRJ.Zm S8T..60 to 110051 U)
sTunplals, Sumiup(UWd) 66.52

Tmptiate 5CL Heavy Metal Mms (M1. 0.00195
Tm-lst. Ek Th,- CA

Esthirated
Canster usage: j

0I. 0
I .0806

ID. Esitiniute ., -e lI X. X1. tI Y. yb Gamma Sources
Photon TOW

CUtJWd From. N wol Dodag Fud nlial Activity Momu IFuel B8ua Fuol Enetry Photon
Radionuclida Templabt Ful Burnup (MWdf Burnwp (MWd) (Cl) hwmentorles) Inventoliesa(C) Group Mbounding)
Ac-227 2.0776E-00 180.29 36059 o.ooE+00 3.75E-07 7A49-07 Avg M.V
Am-241 1.6777E-02 180.29 360.59 .0oE+00 3.02E+00 8.05E+00 O050 1.746E+13
AM-242m 1.9919E-05 180.29 360.59 O.ooE+00 359E4-03 7.18E-03 0.2O0 3j.06.E12
AnF-243 3.0848E-5 180.29 380.59 o.ooE+00 5.56E-03 1.1IE-02 0.0375 &150E12
C-14 1.2521E-04 180.29 380.59 .0ooE+O0 2.26E02 4.51E-02 0.0575 3442E12
Clas 2.624E-06 18029 380.59 0.OOE+00 4.80E-04 9.60E-04 0.0850 2.028E*12
Cm-243 1.2813E405 180.9 380.59 .oOE+00 2.31E403 4.62E403 0.1250 1232E+12
Cm-244 7.3361E-04 1890.29 360.59 o.00E+oo 1.32E-01 2.65E-01 022s0 1.750E+12
Co-60 3.3494E403 18029 360.59 0.00E+00 6.04E401 1.21E+00 o0.7O 7.617E+11
Cs-134 I.7799E-07 180.29 3860.59 Q.O0E+00 3.21E-06 42E-05 o.57s 129*+t13
Cs-135 1.9738E405 180.29 360.59 .o0E+00 3.56E-03 7.12E-03 080 1A4M+411
Cs-137 9.6843E-O1 180.29 360.5 0.00Q+00 1.75E+02 3.49E+02 12500 153£+E11
Eu-IS4 32877E-03 18029 360.59 O.OOE+000 5.93E- 1.19E+00 1.7500 3.78+A00
Eu155 9s12E-06 180.29 350.59 0.008E+0 1.78E-02 3.56E-02 22500 ,-23 00

-I
I

1.788E03 I 2.75sc 1.4038E

Kr-ss - 1.3624E402 180.29 -- 36059 08.OOE+ 2.46E+00 4.9tE00a 7.0
i.237 1.237sEa05 18f.29 360.59 0.00E+O0 223E-03 4A68-03 .11
Ps-231 32066E409 180.29 380.9 0.OOE+O 5.78E47 1.16E-06 I
Pb.210 11.0925-11 180.29 360.59 O.OE+0O 1.97E-09 3.94Es-09
PF-147 78187E-80 180.29 380.59 0.00E+O 1.41E4-3 2.82E43
Pu-238 3.s440E-02 18029 380.59 0.00E+0O 6.93E+O+ 1.39E+01

Pu-241 4.9354E-02 18029 360.59 .008E+00 .90E+00 1.78E+01
Pu-242 4.9910E806 180.29 380.5 - Q.0E+0o 9.OaE-04 1.80t43
Ra-228 2.9330E-11 18029 368059 0.0E+OO 529E-09 1.GffE-8
Ra-229 2.38578-11 180.29 360.59 .00E+O0 4-3OE-09 8E0-9
Ru-lO8 3.84588-15 180.29 380.59 0.008+00 6.938-13 1.398-12
So-79 12-826E-05 18029 360.59 0.008+00 2.31E-03 4.62E43
Sq-126 12087E-05 180.29 360.59 0.O00E+0 2.18E-03 4.36E-03
Sr-90 &7913E81 18.29 360.59 .0O0E+00 1.59E+02 3.17E+02
Tc-99 4.0304E-04 180.29 380.59 0.OOE+0O 7274-02 1.4AE41
Th-229 4.3912E-10 180.29 38059 .OOE+00 7.92E-08 158E47
Th230 2.887sE49 180.29 38059 QOE+0 5.21E.07 1.04E8-O
Th-232 2-'AB8E-1 1 1802s 3BssFr seE+d B 4a31E09 Pa DlE4a9
TF-20s 1.127E407 1802s 360.59 QoaE+00 1.99sE- 3 s8E-0s
u e232 2c L 71EWU 7 18029 36H59 OYOIE+DE LW 1a0 sE044

233M 7.1407E- as1S29 360.59 Q03EE40 12sE-0s 2.57E-05
u-234 8.68WE-06 18029, 360.59 Qo3E1+00 I.ssE43 3.13E-3
u-23s -657E-08 18029 o.ao 2.017E-03 1.ssE43 2.07E403
u-23S 1.3s7BE0s 18029 300ass QODE+GO 2As5E43 4.0E-03
U-238 2-6ssE-0s 180.29 o.oo 1.3SE04 1-35E-04 139E-44
Y-s0 a.7s28E-t 180.29 3SQS9 QO.OE+aO 1ss9E+02 3.17E+02
OSWRdo 1.74E+02 3.4sE+02

TemlefSelectim Sulltaly ,
Fro SFD Use10o Parameret Difhwrericc

Reeco Modersort LW ANJD U DRC h'YDRIYE LW AND U DIRC HYDRIOE
Fuel Cbddh9 SST 8sr

B0L Hll C onstuaew U U
BOL EiClhIMt % 6959795916 60 10100

Bu Summay (S Wd forBas br bewnup used In estimate:
Fwas SFD ~ Esthnstead

"OM___ _ _ __ _ _ __ _ _ _1so i.. kri c bl id fteafmt ey atalae edsas

3605 a~z~awlbttwiu~

IChecks 1

UL

j

Thermel PowrW
Noial Hodat Boundf

'Outpot: ' ead output
(Watts): Watts
2281.E+00 LS.E5

Total Total

i

L

I
Ealknertsel Burnupf I

sumup Muftaw I Givare bunyup
HomitesiF

Estlentweld ECL HUMS~ve EOL Hal

I
'Reve08 ateawesm. co ravioi. iesagin digphug or Wms datewm~ ralt wba-alorcemum orw AM

'Tot hemu Ord all k aesodale wfth Oft works!" revenal be dvkidedby BCL heaavy maneea to get M seIfi 1,MMW VAti (MW6IdI.

DOEISI4REP.07
Rev&son 0
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Fuel Radionuclide Inventory Worksheet

Fuel Kammr U7IGA (FMF TEXAS AMM
- ~~~~~~SW 1mr. 241

Fuel Uhibs & Descr. 96 -ELEMENT
Heavyletal Mans: S0L-16219kg; EOL=14.63kg
ROD Storag Sbte. INEEL

'Fuel decay SW dat 2035
Estimates " of: 2030

Tanptt&: TRIGA-FLIP (LWU-ZA. SST, 60 ID 100%,. L
'Tenplate Uuwp(MWd): 86652

Templte OL Havy 1eWtas Mas nIMT) O.O196
Template Decayl:w2 5 YOM

Estkiated
Canister usage:

16zxIV
1 0.86 1

IL Est Nx. Xb b y. Yib Gamna Sources

Photon Total
CUMWd Frm Nominal - ounding Fuel bintial Acht Nominal Fuel Bounding Fuel Energy Photonslsec

Radionucide Tenplate Fuel unmup (UWdp Bimuup (MWI (Cl ventories(cf) _ave)torles(CfJ Group aboundng)

Ac-227 2.B488E-10 2,08028 4,160.56 O.OOE+O 5.93E-07 1.19E-06 A g.Sav

Arm-241 7.6767E-03 2,08028 4,160.56 O.OOE+OO 158E+01 3.15E+01 0.0150 6.713E+14

Anm242m 24459E-06 2080.28 4,160.56 O.OOE+OO 5.09E42 1.02E-41 0.0250 1A73E+14

.An-243 3.0983-05 2.080.28 4,160.56 O.OOE+00 6.45E-02 1.29E41 0.0375 1J3E6+14

C-14 12590E-04 2,080.28 4,160.56 O.OOE+00 2.62E41 524E-01 0.0575 1.301E+14

C1-36 2.6624E-06 2,080.28 4,16056 0.00E+00 554-03 1.11E42 oQu50 8093E+13

Cm-243 3j244E-05 2,08028 4,160.66 O.OOE+00 7.96E-02 1.59E-01 0.1250 6896E+13

Cr,244 4.1010E43 208.28 4,160.56 0.008+00 .53E+00 1.71E.01 02250 .J877E+13

Co40 1.2410E+00 2,08028 4,160.56 O.OOE+00 2.58E+03 5.16E+03 0.3750 3.432E.13

Cs-134 6.5454E-01 2.08028 4160.56 0.OOE+00 1.36E+03 2.72E+03 0.5750 5,eaoE+14

Cs-135 1.9753E-05 2,08028 4,160.56 0.OOE+00 4.11E-02 S.26-02 OJ500 1.042E+14

Cs-137 2.7375E+00 2,06028 4,160.56 .OOE+00 6.6sE+03 1.14E+04 12600 4.002E+14

Eu-154 12324E-01 2,08028 4,160.56 0.0OE+0 2-s6E+02 5.13E+2 1.750D 5.3s3E+11

Eu-156 5.3037E402 2,08028 4,160.56 O.OOE+00 1.10E+02 221E+02 2.2600 4.196E+11

Fe-55 7.955sE401 2,08028 4,160.56 O.OE+O 1.65E+03 3.31E+03 27500 3.104E+09

H-3 J03IE-02 2,08028 4,160.56 0.OOE+O 2.19E+01 4.38E+01 3hO0 44776.06

5-129 2.08028 4,160056 O.OOE+OO 1.48E43 2.97E423 I s.ooD 1.72E+06

Kr-85

E-14 2.06028 4.160.56 O.ooE+OO 12SE610 2.56E-10

Pm-147 .1.1302E+00 2,080.28 4i1s0.6 OQOOE+oo 2-%E+03 4.70E+03

PU238 s.4s26E42 2,08028 4,160.56 Q.OOE+OO t.U4E+02 2.2sE+02

PU-239 1A056E-03 2,080.28 4,160.56 Qo.E+aO 2.s2E+00 ILB51+00

PU-240 1.1536E43 2,080.28 4,160.56 QODOE+00 2.AOE+0 4 80E+00

Pu-241 42MsE-01 2,08028 4,16066 QOOE+OO a94E+02 1.79E+W

Pu 242 4.9slOE-06 2 oBD2 4,160.56 O.OOE+OO L.04E402 2Q8E402

Pa-226 2.400sE-t3 2P80s2s 4,160-56 QO.OE+oo 4.99E-10 9.9sE40o

Pa-2cs 1.822DE41 2,0DsO28 4,160.56 o,0ooE+Oo 3.7sE-s 7ssE8

Ru -106 1Q343E-01 2.08028 4,160.56 O.OOE+Oo 2.15E+02 4340E+02

Se-7 n012s3E46 2.08028 4,160.56 O.OOE+OO 2.67E402 5.34E402

Sn-126 120s0E-05 2,0828 4,1605S6 Q.OOE*OO 2.5112-2 6.03E-02

Sr-90 2X646E+00 2,080.28 4,160.56 -

6-

4i160M5 -- 0.00+O0 4.96E-08 9.92E48

1.4313E6-7 2.08028 4,160.56 o.0OE+00 2.98E-04 5.96E-04

4,160.56 O.0OE+00 72E-04 1.74E43
4,160.56 Q.OOE+00 1 A2E-04 2.85E44
4.160.56 O.OOE+00 4.20E4E3 8.4043

Thesmal Power

Nontnal Heat B.onding

aOutput INe Output
lWaft)s 4Waftt

t 2.0189E-06 2.08028
.26572E-06 2080e28 0.00 2-4E-02 1,996-2W 2.54E42 a
1 M75tz-13 U80 28 4.16056 U.UUL+OO 2Q2E-02 L.-WF I 166E40 2.73E64

_ _ , . _ _ _ _ _ _ _

Li "i"
I ~~~SOL Enrichlment V

i

8 2,080.28 00 o.O 1.70E43 1.SE-03 1.700E43 =
0 s08028 4,160.56 0.00E+00 5.34E+03 1.07E+04

7.41E+03 1.48E+04

Used Basis o Parameter Differenew
lDWDE W AND u DRC HYDRDE!

ssr
U

S O ID 100

Total ToWal

v
SwaWm1 SummatV (S1) ______ asis Ilor burnup used In estimate:

Nomin~al E Z Z Z 2Z 7[ 2AW2dI6 knW tm t ekhdal her fe Mary wmltmars destrye4

I I ~~~~~~~~Eatimaw SUwMU I
Sunu Mkkler GienDuv V6.iated 306. HMWGlven E0L.10NM

six~tm.00reremvalstoage.*dpkV r olier dale conlimiloNW lirtradalmo ceased Markw

'tcta bs'sW tar dl kW assodatedalWWI thi waiksheel uua be dvidad by S0OL heav matal ma st o pcfcbwumu valuies (MW 4U).

DOEISNIF/REP-M7
Rovisiort0
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I
Fuel Radionuclide Inventory Worksheet

j.41UC1 -DAMAvee m- GM E D~ .
Fuel Nmm TRIGA (FLIP) TEXAS A&M

SNF 3 R. 844
Fuel UrI & D0eson 5 -ELEMENT

eavy Mew Uss. 9OL.0.67kg: EOL.OJ1ag
ROD Storage Sfc IEEL

'Fud dectratt dam 336
Estuat" c as. 2030

Tempbt TRIGA-FLIP (LWAJ-Zx. SST. 60 o 100% U)
'Temptate Bw UWd) 66.52

Template BOL Hea Maud Mm CUIlc 0.000196
Tembulal Deem, Thnm Ovears

EsbOated
Canister usaoe J

1r8- I.
I 0.06

IIL.Esdxuntes-.- - Xa Xb =b Y. Yb Gamma Sources

Radlonufcfld
CVUWd Frof

Template
2.8488E-10
7.5767E-03
2.4459E-05
3.0983E-05

Nomninai Boundin9 FuWI bitia Activit Nominal Fuel Bounding Fu Energy potonse
Fud Burnup (MWdf Bumup (UWdf (CI) bIventodesM In bvesntorles(CI) Group (bounding)

127.36 0.00E+00 1.81-E08 3.63E-0i Avg. UV_
127.38 0.00E+00 4.82E41 9.65E-01 I 0.0150 2055E+13
127.38 Q.OOE+00 1.56E-03 311E-03 0.0250 4.500+12
127.3 0.00E+00 1.97E-03 3.95E-03 0.0375 3989E612

J
63.68

C-14 1

CRn-243
Cn-244 4

12590E-04 63.68 127.36 O.OOE+00 8.02E4- 0.0s75 3.91,E12
0.0850 2477E61263.68 12736 .OOE+00 1.70E-04 J63.68

Co-60 0.3
E+OO 4.17E+01 8346E01 I 0.5750 1.739E,13

1.9753E405 127.36 O.ODE+00 1.26E-0 2.52E-3 0.850s 5.180E012
2.7375EF00 63.68 127.36 0.00E+00 1.74E+02 3&49E+02 1.2500 1.2E+13

Eu-154 1-2324E-01 S3&68 127.318 0.00E+00 7.85E+00 1.7500 1.639E10
Eu-155 5K3037E-42 6368
Fe-55 7.9555E-01 6368
H-S 1. 0531E-2 63.68
1-129 7.1287E47 63.68

127.36
J

aKr-i8 I 0.OOE+00 1.59E+01
I .OOE+00 7.72E604

E+01 I
1.54E4-3 I 11.0000 4.336E601

127.3 O.OOE+00 7.15E48 1.43E47
63.68 127.36 O.OOE-O0 3.92E-12 7.85E-12

PFF 1.1302E+00 63.68 127.36 0.0OE0CO 7.20E601
Pu-238 5.4826E-02 63.68 127.36 O.0E++00

1.44E+02
8.98E+00
1.79E-O1
1.47601

Pu-239 127.38 0.0084E42
127.36 O.06E+0D 7.35E-02

0368 12736 0.00E+00 2.74E601 5A8E+01
4.9910E-06 63.6B 127.36 O.6E+00 3.18E-04 6836E-04

Ra-226 2.4008E-13 63.6B 127.3B 0.00E+00

U

I

I
R15-228 1.8220E-11
Ru-106 1.0C43E41
Se-79

63.66
63.68
63.68
63.68
63.68

3.668

127.36

1.54E-03
127.3B .OOE+00 1.63E+02 3276.02
127.36 0.O0E+00 2.57E-02 5.13E-02

Th-229 7.7375E-11 63.68 127.36 0.00E+00 4 E3E-09
TI-230 1.2211E-10 63.68
Th-202 23842E-11 03.68
T7-2m8 1.4313E-07 63.68
3.232 4.1927E-07 63.68

127.3 O.OE00
93.5-E09
1S6-E4
3.04E-9
1.82E45

344-05
8.72E6-
257E44

U-233
UJ-234
U-235
U-236
U-t238
Y-90

Thneli Power

Nominal How Bowling
- Ouat Head Output

(wats) (Watts)
4156aE. 5.35E+o

Total TOWal

J
J

8 0D.00 1.33E-03 1.16E-03

1.3575 OOE+I00 t.764E-04 1.73E-03
LO7E+05 8.73E456 187E-0
WO00+00 1.636+02 3.27E+02

2.76E+02 4.54E+02

E
*~~~~~~~~~51 1W rajawio_ UIUUn:.

Fromf SSU Usm, it
RA o LW D UZIP HYDIODE LW MND U ZtX HYt DOEe

Fuel ClOdh1: S SST I

DOL EHU l Contbmusi% so 10 i
OM Etwhma* %: e.6SC1 .10 t

"Mm K m~ffm Dteo e U.
_ _ . 1.~~~~~~~~~~~~~

-U;IButLup Summary IMWOr 11Basis for bumup used In estmatt
I - -. - - + F.� ama I Falknatei

I
SfDS I EI

Fz 24at

S~~~~~~~~~~~~~~~~~
G&3W6 m calniaed kns ife t ewq men mem do
12736N~d~bumapudla IN W nobabrbaTW.

I 2
I

Esthoatd lMUpe
u I Givm SU"w

.1 11~021 2.
EstUsted EC06 HIUGIm EOL HE

1 --- - O1.001

2

'Reador wum cor ,revaL.hraS. *6011 oroihwdae colm*lg rakaieasned Mor huL

'rotad burm for fasl asmodald wil ts wmue nvid be d~led by B0L hevy meW aD e0 9kedi byvp vAu OM&WG.

DOE/SNF/REP-07
RaiOn
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Fuel Radionuclide Inventory Worksheet

jL. Fuel TeFplate WoOrMMtonM ~~-:~4
PW eowun. TMA nFP U OF ~l

SWF 0 #-. 1035
Peal 1n0&s & Dour. S -ELEMENT
HeavyMeta Omas: BOL.-1373g: EOL-.1.573kg
ROD stotagle 84t.: INEE

'Fuel deca star dabt 2D35
dlstias as ee 2030
TempataW TRIGA-FLP (LWAI-Zra. ST. 6 to 100%, L

*Template SurupUWd: 66.52
Template 1.X Heavy Metal Mass MT: 0.0196

TerDlate Decay Tlme: Sv s

Esimaled
Candser usage:

j0.08

)L k ,dmates in 5e. X b V. Yb Gamma Sources

Phdoto Tota
CI. Wd From Norminal Bounding Fuel Iiltial Activity olnal FuI BongFuel negy Photonsta

Radlonucllde Tamplate Fuel Bumup (UWW' bumup IUWCd ., 1C bInento14C0) knventoieglas) Group (bounding)
Ac-227 2.8488E-10 59.32 1164 0.00E+00 1.69064 3.38E-08 Avg. Mev
An-241 7.5767E-03 69.32 11"84 0.0OE+0 4.49E-1 8.99E-01 0.0150 1.914E+13
An-242m 2.44594-05 69.32 1164 0.001+OO 1ASE-03 2.90E-03 O.250 4201E12
Am-243 3.0983E-05 69.32 118.64 0.006+00 1.84E-03 8.6E-03 0.037 371GE012
C-14 1.2390E-04 59.32 118.64 OOOE60 7.47E-03 1.496E-02 OM 3.7096E12
C%36 2.6624E-6 59.32 118.64 .00600 1.586-44 3.16E-4 0.0850 2.308E+12
Cm-243 3.8244E405 59.32 118.64 O.OOE+00 2.227E-03 4.54E43 0.1200 8063E002
Crr-244 4.1010E43- 59.32 118.64 .OOE+00 2.43E1 4.87E401 0.2250 1NS1E+12
Cho-6 1.2410E100 59.32 118.64 O.006+00 7.16E-01 1.47E402 03700 4.36E+01I
Cs-134 6.5454E4- 59.32 11a64 O.OE+00 3481E.01 1.77E+017 ess IME+13
Cs-135 1.9753E-45 59.32 11864 O.OOE+00 1.17E6-3 2.34E4-3 12oe 2A71E{12
Cs-137 2.7376E+00 69.32 11864 O.OE+O 1.72E+02 6+0E12 12500 1.34E+13
Eu-154 1.2324E-01 59.32 118.64 O.0OE+00 731E5+00 .46E601 1.7500 6S+0010

U115 5306637E-02 59.32 118.64 O.OOE+00 3.13E400 6729E60 2210 1.1WE+Io
Feu55 7.9555E-01 59.32 118.64 0.OOE+00 4.72E+01 s.44E+1 2.7500 1D57-01
F-3 1.0531E-02 59.32 118.64 O.OOE+00 a25E601 125E+00 3.xoo 1277107
1-129 7.1287E407 59.32 11864 O.OOE+00 423E8-04 .4E-0s SD , &059E403
Kr-85 2.4955E01 59.32 11864 O.E0+00 1.4-E101 2.98E601 71O 3ZME+02
Ra-237 12121E051 59.32 11864 .OOE+00 7.1E0-04 .1E4-03 _ 11000 49M+0
Pa-231 1.12343-09 69.32 118.64 O.OOE+00 6.1860E08 1-3E407
eb-210 11636E-14 5032 11664 O.OOE+00 3.6E-102 7.31E-12

Pm.-1247 1s20E9060 59.32 11864 OOE+00 6.70E401 1.34E302

Sr-23O SA256E600 69.32 118.64 0.006+00 1.526+00 8.50E.OD

F-239 1.4056E-043 59.32 118.64 O.OOE+00 2.349-02 1.67E-01
Pu-240 1.1s36E-03 5s.32 11W64 O.OOE+00 6A4E4C2 t-37E-011
Pu-241 42995E4-1 59.32 118.4 8.OOE+o0 2.65E+01 5.10E801
Pu-242 4.9910E-06 59.32 11864 0OOE+00 2.96E-04 1.92E-0
P-232 2.4002E-13 59.32 11a64 OOE6+00 1.42E-01 2.85E-01
Fa-228 1.8220E-11 69.32 11864 0.006E+00 8.496-09 216E0-0
Fu-10 1.0343E-01 69.32 11864 O.OE+00 8.14Es40 .9 0 1n3e
Se-79 16849E-05 59.32 116.64 O.OE+00 7.1E4-04 13m-03
Sn-126 12091E-06 59.32 118.64 O.E0+00 7.17E-04 1.43E-03
SrU-0 2.8646E206 59.32 116.64 O.ODE-00 12.2E2- 2304E+02
TU39 4.0319E-04 59.32 118.64 0.006+00 2.39E-042 4.78E-02
Th-29 7.7375E-11 59.32 0.60 0 149-04 1586E-049 9.69E-09
TY4230 12211E4-00 59.32 11864 O.OE+00 7.24E409 1.46.08
Ther 23542E-11 59.32 Rae4 Q.OOE0D t.1tE4S Z.83E4+9
TIMA 1.4313E407 5s.32 11a84 O.OOEn__ 8.4gE486 1_70E_
U-M3 4.1927E407 5S.32 11&64 OQOOE+00 2.49E45 4.S7E405 WeMwl Power
U-233 6.6491E408 59.32 118.84 O.ODE+00 4.06E406 8.13E -06 Nomb "*n -- Bounding,
U-234, 2.018SE-M 59.32 11a64 OOOE+O t-20E404 2A.40E4 C~pu Nee Output
U25 -2.6572E406 59.32 QOO Z38E403 2.22E403 238E403 (Wats --- Wsft
U-236 t.3575E45 59.32 1 1&84 O.OOE+00 aOSE404 1 61E43 satE#oo 7.78E400
UI-23 -2.2698E-08 69.32 0.00 15sE44 1.58E404 1.-59E4-4 Tota Total
Y400 2S646E+00 59.32 f1a64 Q.OOE+OD 1.52E+02 3.04Es42
COther Radouckls 2. 1E+02 4.23E+02

empLta Selection Summary
From ff used Ba or Parameter Differences-

Peactor A LW AND u hyODaIDE

BOL HU constiuents U u
BOL. Enriclmewt GO630043 0o0o b GO

Bumup Sunry (_Wd_ E s lr burnup used In estimate:
From SF _ _Emded

Nminalt 6sJ *ecl b U O (.n SFDMid-' rM.
Bounding:~-~~ II.lamW scre ID 11sbbe oalc Mnrlt

Esthmatecd 5umWp

shdlr~*. 0.11 0.0 0.
Mendh~g 0322 . _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _

'Reaclor Wafd~n, re noval Oar slip, or olmdecof~ thata W aonti mdlnead for bel.

-Fial taap m k asoite *1 this wlwk e nmut be Otce by BOL hev meta m ID get DC llk VlW values WO
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I
Fuel Radlonuclldo Inventory Worksheet

AJIPO n ewit Amk fermauwia:L4.-
Fuel Hanw. TRIGA "UP UI.V OF WISCOSIN

SiF I0 Oe 242
Fuel Units & Dsawr 92- ELEMENT
Hewy Mestal Maw, BOL=I8.032kg: EOL.15.53kg
ROD monge 68.5 WM

'Fuel dcay stat dat 2035
Estiate as od: 2030

Tempbbis: TRIGA-FLIP ILWAJZ. SWT. 60 ID 100%, U)
'TnplstsfumupMWt) 06.52

Templsts WCL HNMy UMeaU Mas ): .01

Estimated
Canister usaae

WOWxe
0.83

I

U. Esdn s ^ ' ^ .b . . x b ye Y b Ganmm Sources
Photon ToWd

CULtWd Fron. Nomina BOunlding Fudl Initial Actity Nominal Fued Bounding Fuel Energy Photonasfec
RadionucdSe Tenmlats - Fud Burnup (UWdW Bumup (WlEd' 1) Inventoris(CI) Inventodrs(CI) Group' (ounding)
Ac-27 2.8488E-10 2,378.33 4,756.66 O.OCE+00 6.78E-07 1.36E-06 AM MsV
An-241 7.5767E-03 2,378.33 4,756.66 O.OOE+00 1.80E+01 3.60E+Ot 0.0150 7.675E,14
Am-i242m 2.4459E-05 2,378.33 4,756.66 0.002+00 5.82E-02 1.16E-Ot 0.0250 1.W4E414
Am-243 3C093E-05 2,378.33 4,756.66 O.OOE+00 7.37E42 1.4?E41 00375 1.4906E14
C-14 1.2590E-04 2,378.33 4,756.66 O.OOE+00 2.99E41 5.99E-01 0.0675 1.4876E14
C9-36 2.6624E-06 2,37833 4,756.66 O.COE+0O 6.33E-03 127E-02 0.0850 9252M*13

J
J1
JICm-243 3.824i4-05 2,3?8.33 4,?56.66 Q.COE+O0 9.10E-02 1.82E-01 7.429E.13

Cm-244 4.1010E-03 2,378.33
Co-60

2U 4.75666 O.OED00 4.70E2-C 9.40E-02 I O-z0 . 1.1916E14
Cs-137 2.7375E+00 2,378.33 4,756.66 .OOE+O0 6.S1E+03 1.30E+04 12s00 4.575E,14
Eu-164 1.2324E-01 2,378.33 4,756.66 0O.OE+00 2.93E+02 5.86E+02 1.7500 6.1206E.I
Eu-155 5.3037E-02 2,378.33 4,756.66 0.O+00 1.26E+02 2.52E+02 22500 4.797E6,1

J
F-55 7.9555E-01 2,378.33 4,756.66 O.OOE+00 1.89E+03 3.78E+03 4.349E+60

5.118E406

1228E+05
1t411E04

1-129 U2,378.33 4,756.66 0.OOE+00
2.37833 4.756.66 0.OOE+00 2.8sE-02 5.77E-02 I 11.oozo 1I6SE+03

S 2,378.33 4,756.66 o.ooE+00 2.67E-06 5.34E-06
6.1636E-14 2M733 4.756.66 0.00E+00 1.47E-10 2.93E-10

Pn-17 1.2302E+OO 2,37s33 4756.66 0.OOE+00 2.6sE+03 5.38E+03
Pu28 s.4s26E402 2m733 4,75&6.6 O.OOE+OO 1.30E+02 2.611x2+0

Pu23s 1.46E43 tm2,3783 4,756.66 .OOE+00 3.34Ei40 6.69E+0O
Pu-240 1.1538E43 2Y78.3 4,?56.66 QOOE+OO 2.74E+OO s.49E+oo

PU-241 42.9E-01 2,378.33 4,0.06 1OOE+0 1.02E+03 Z.06E+03
Pu-242 4.ss10E-06 2,37a33 4,75666 QZOOE+OO 1.1sE402 z.3?E4-2

-9220 2.40SE-13 2,378.33 4,75666 0.0OE600 6.71E106 1.14E204
R d228l 1us220E-11 2,37&3 4.75666 O.OOE+OO 433E-08 1.67E04_
RU-106 1.0343E-Ot 2 37a3 4,75668 QOZEOOE 2.46E+02 4.s2E+02

Se7s 12832E456 2,376.33 4,756686c QOOE+OO 3.0sE42 6.10E42

Sn-126 1 -vcso5o 2,3?8.33 .4.756.66 O.OOE+OO Psa8E42 s5E4W-2

sr-so ZS564BE+OO0 Z3?&33 4,756.68 Q.OOE+OO 6.10E+03 1.22E+04

Tc-ss 4.031sE-04 2,378.33 4.75e.6s Q.OOE+oO 9ss9E-t i.s2E+00

Th-22s 7.?376E-1 1 2,378.33 4.76e.86 Q.OOE+oO 1.s4E407 USE-07

Th-M3F 12 SE-10 2Us8e 4.78.6s fo O.ooE+Pa e ZsE47 s1E4c7
Th-232 2-3s42E-11 Z378.33 4.75e.66 O.OOE+oO 5.67E0e t.13E47

Tl-M 1.4313E4?7 2m33 4,7s666B O.OOE+oO 3AOE404 61E-04

Um23 4.1927E47 2zm33 4.756.66 Q.OOE+OO s397E404 1.99E403

U-233 6s8491E48 2.3?8.3 4,75&85 QOOE+OO 1.63E404 3.26E-04

U-234 2.018GE-0 2.378.33 4 766.66 Q.OOE+OD 4.soE4-3 _ 9.60E403

s236 -Z.6572E406 237833 QOO0 2.72E.02 2.QqE402 2.72E402

U-M -36?E405 Z37&33 4,756.6w Q.OOE+OD 3.23E402 6.46E402

LM -2-698E-08 2m339 o.oo 1.82E-03 1.?7E403 t.s2E43

Y-so 2.s646E+oD 2,37&33 4,7566e QO.OEOO 6.10E+03 1.22+04

0lhr Radloucne a4?E+03 1.6sE044

I empa Seleto SuTIMY

Fro SFD | use Basis for Parameter Differeces:

Ractor Moderaor LW AND U ziRC HYDRIvE LW AND U ZIRC HYDRIOE
Fud CU : SSI e SST

BOL HM Constituens U U
BOL Enlrhent %. 69sw979s918 so0 100

8umup Summasy (uWdf fais 1or buanup used in estimate:
From SFD E d

506 2.378.4usld NbeAncgotildto lt meeh rom destrsoa
4.756 B bum aed b he mn" bws.

Chwclts:

I.

-J

Thermal Power
Nomia Hea BoundkV

0 HSOt
(Waft) (Wafts)
1.566E02 .12E,0

I
Total TOW5

LI
L

r %__j&ftjI WkOte Sw*I
Isi a e L O i l I v A t O L K

limhbi

I g
'Reasole, d*Dwen corn rmncl. ioage. d*"g or tr da.s cMrA n NW ina5alon ceased icr hlu.
*TbW btuW Mr sm tu assodted wil th Of hok _e rnrd be cided by SOL heay mea man to g s96 di bm vabm (MWdVi.
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Fuel Radionuclide kwentory Worksheet

44*1p ais Tmate Iw Wallio , -
_ Fuel tNwi TRIGA (FUP) WSU

SNF ID V. 243
Fuel Unts * Descr. 78 -ELEWENT

eay 1etalbMass: 80L.15288kgp: EOL=13291kg
FOD Storee Site: PtEEL

'Fuel dece 15t date: 2035
Esthrates as of: 2030

Template: TRIGA-FLP (LWA-Zx. SST, 60S t0100D. U)
Sremplate B~unup(UWd): e6.52

Tplate SOt. Heavy Mets m (tld : 0.000196
Tnmplate Decay Time: s ye

Eslfimatod
Canister usage:

1.x10

IL1 Extimbolei in X., a. b Y. -. Y. Gamma Sources
-Photon . Total

CUMWd From Nominl Bounding Fuel hnitial Activity Nominal Fuel Bounding Fuel Energy Photortsec
Radlonucide Template Fuel sumup (mwd? Bumup (UWd) 4Cl hwentorit(CI) I-nvu We() Grow (bounding)
Ac-227 2.848SE-10 1,897,80 3,795.60 t .006+O0 5.41E-07 1.08E-06 A NoV
Am-241 7.5767E03 1.97A80 3,795.60 Q0.06E+0 1A4E+01 2.881+01 0.0150 &124E+14
Ai-242m 2.4459E4- 1,897.80 3,795.60 0.00E+00 4.64E-02 928E-02 0.0250 1.442+14
Am-243 3.0983E4- 1.897.80 379.60 0.OE+00 588E402 1.18E401 .037 1.189E+14
C-14 12590E044 1,897.80 3,795.60 O.OOE+00 2.39E-01 4.78E.01 0.0575 1.186E+14
Cl3- 2A5s24E-06 1,897.80 s.795.0o O.OE+OD 5.056E 1OtME-02 o0.08 7JsaE*13

GS-134
CS-135
CS-137
Eu-164-
Eu-188

I Fe.55
a H4-3

3.8244E-05 1,897.80 3,795.60 .OOE+00 7.26E-02 1A45E01 0.1250 8.9M26+13

4.1010E-03 1t,97.80 3,796.60 O.OOEs00 7.78Er00 1.56Es01 02250 o274E+13
1.2410E+00 1,897.80 3,795.60 OOEs+0 2.36E+03 4.71E+03 0s75o 3.131E+13
6-5454E-01 1,897.80 3,795.6 0.0016+00 1.24E+03 24SE+03 OS750 5.181E+14
1t753E-06 1.897.80 3,795.60 O.OE+00 3.75E02 7.5062 o0.co8 9.50.E+13
2.7375E+o0 1.897.80 3,795.60 0.006EO0 5.2+03 1.04E+04 12500 3b61E+14
12324E401 1,897.80 3,795.60 0.001+00 2.34E+02 4.88E+02 1.7500 4.A3E+11
5S3-3rE-02 1,897.80

1.0531E402 1,897.80 3.795.80 .O0E+0W 2.00E+01 4.00E+01 3.5000 40884E+DW
7.1287E-07 1,897.80 3,795.60 0.OOE400 1.35E403 2.71E-03 6COCO 9.784E04
2.4965E01 1,897.80 3,795.60 0.00E+00 4.74E+02 9A7E+02 70coo 1.126E+04
12121E-05 1W.80 3,796.60 O.OOE+O0 2.30E-02 4.60E02 11.0000 1292E.03
1.1230E-09 1,897J80 3,795.60 0.OE+OO+ 2.13E406 4.26606
6.1636E-14 1,897J80 3,795.60 0.001.+O0 1.17E-10 2.34E01

* Pa-2311
li I 2;& 0

P8-240
Pu-241
PU-242

_ Ra-226
Ra-M3
Ru-1106

Se-79
* Sn-126

SF-90
*. TC-9

Th-22
Th-200
Th-232
Th200

- U-=3
UP-233
U-234
U235
U236
U238

1.1302E+00 1,97.80
5.4826E-02 1,897.80 3,795.60 O.OOE+00 1.04E+02 2.08E+02
1.40Q6E403 1,897.80 3.79586D O.OE+00 2.67E+00 5.34E+00
1.1836E-03 1,897.80 3,795.S0 0.0DE+00 2.19E+00 4.38E+00
429956E41 1897.80 3,795.80 00OOE+00 &t6E.02 1.S3E+03
4.9910E4W6 1,897.80 3,9.60 00E000 0.476-03 196-02
240081-13 1,897.80 3,796.80 O.OOE+00 4.56E-10 9.11E-10
1s720E-11 1.897.80 3,796.60 0.OE+O 3.46E-08 6.92E08
1.0343E-01 1,897.80 3,796.60 O.OE+00 1.96E+02 3.93E+02

12Q90E405 1,897.80 S,79.80 O.OOE+CO 229E402 4.59E402
Z-5S46E+OO 1,897.80 31Ms.60 QAOE+O0 4.67E+03 9.7SE+03
4.0319E44 1,897.80 S,79s.60 O.OOE+CO 7.65E401 11s3E+00
7.737SE-11 1,897.80 3.795.SO QOOE1+OO 1A47E407 Z94E4U7
12211E11-110 1,8975D0 srss5.eo QOOE+CO ZS32E407 4563E407
ZSB42E-11 1,897.80 3,795.SO O.ooE+CO 4-s2E-08 9.05E408
t.431SE407 te97^eo S.795.SO QOOE+OO z.72E404 .SA3E-44
4.1927E407 - , 12e7.8 3,795.so O.OOE+OD 7.96E244 1s59E403 .
S.8491E408 1,87.80 S,795.SO QO.OE+OOD SOE44w 2.e0E044
2.0t89E46 1,8S.80 3,795.SO O.OOE+CO 35SE43 7566E4S3
*2.SS72E406 1,89.80 0.00 2S1E402 1B1E42 ZS31E42-
1`15~75E-05 1,897 80 795.o O.OOE+OD- Z6SE42 S tSE 02

Thenmal Power

Nominal Hem Soiuning
O ut-u HeatmOutpt
(Watts) MWans)

124E.82 E45E02
TotW Total-2298E-08 .i46-03 1tSOE4S3 1t5s4E-3

.OOE+00 4,87E+03 9.73E+03
e.76E+03 1.35E+04

ju. Template Selection Surnutr, 1crnup Sumary, d aieckd-"
t.eMptste Selection Summary

Fecm SF - U Id B asis for Paramer Differences
| eactor ModernaI LW AND U2IRC HYDRIDE | MO U uC YDRIDE

| Fuet CW* 8ST I SST
| E01 H11 Ccndlitents. U | U I

I *OL aviclmem %-1 70 8010100 I

Burnup Summary (Wd)' 8asis Jor bunnup used In estimate:
Fro 8FD Esfnased

Hmal = M351 1.897 JO T a*iad km lh " wa mm deeltoyd.sw

1Checks | J .7itnad b be _ .

EsiuatednrvV
llunup1tultiple G Burnp ______d EOL HU_ EOL HU

mmha e.7 SI *o
,_ 9o0.73 ..l.I

- Aacaoehuds~own. moepm ovmma dorWahe sipitg or ICeribi cnitmatig tat adatOnceased cr fue.

- Total hunep lor AMe ascsodded WWIthti workisheet nmat be dvlchd by 901. heavy mets! maes 10 get aedfic bumrwp vakwes (MWWM).
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fI

Fuel R~adionuclide inventory Workcsheet
L Foee ani, Teniiab !ftutnt , i j,

Fuel No: TRIGA (NIGH POWER) (HEW
SNF D 3: 998

Fud Units & Doucr 4. ELEMENT
Him" Metalksm BOL.O.11T; EOL.0.117kg
RGO Stong Slhm INEEL

'Fuel decy stert dat: t970
Eathnatm a at. 2030

Templne: TRIGARFL (LWAJ-ZIm SST, 60b 100I U)
sranpls Supm- w4: 96.52

Templat 304. Heay Metal Man (IT): 0.000196
Temnrsl Decay Tine 50 vean

Estmated
Canister usag6 j

0.rx5
I 0.05 1

IL Estbmat ',-4 A 3 -x b y. yb Ganumm Sources
Photon Total

CiW.Nd From Nominal Bounding Fuid Ihi Activity Notnn Fuid Bounding Fund Energy Photoncsh
Radionuclide Teaqlatv Fuel BrnuP ( 0Wp B u (Wdf (CIO hventodes(CI) nvsntores(CI) Group (bounding)
Ac-227 2.0776E-09 2.22 4.44 O.OOE+00 4.61E-09 9.23E-09 Avg. MeV
Am-241 1.6777E-02 2.22 4.44 O.OOE+00 172E402 7.45E-2 0.0150 2.150E+11
Am-242m 1.9919E406 2.22 4.44 0.OOE+O0 4.42E-05 8.84E-06 0.0250 4.4416+10
AM-243 3.0848E-0S 2.22 4.44 0.O0E+O0 6.85E-05 1.37E-04 00375 3879E+10
C-14 1.2521E-04 2.22 4.44 O.OOE+00 2.78E44 5.56E-04 0.0575 4239E+10
01-36 2.6624E-06 2.22 4.44 0.00E+00 5.91E-06 1.18E4-06 DA 2.498E.10
Cm-243 1.2813E-OS 2.22 4.44 0.00E+00 2.84E506 5.69E-06 01250 12.45+10
Cr-244 73614-04 2.22 4.44 O.OOE+00 1.63E-03 33E4- 020 2.155E610
CO-60 3.34g4E-03 2.22 4.44 O.OE+00 7544E-03 5.49E4-02 00 10736.01
Cs-t34 1.779E-07 2.22 4.44 O.OOE+00 3.95E47 7.90E47 OEM 1.66OE+II
Cb-135 1.9732E451 2.22 4.44 O.OE+O0 .438E6-5 8.76E-45 0.500 t779E+0
Cs-137 7.6873E06 2.22 4.44 O.OOE+00 1. 05 4.30E+6 125W .E+9
Eu-164 3.2877E4-03 2.22 4.44 O.OE+O 78.36E-3 1.46E7 2 1.7500 4.77EE007
Eu-166 9.8812E5-0 2.22 4.44 O.OOE+OO 2.19E-04 4.39E-04 2200 1.325E4
FP-24 4.9444E106 2.22 4.44 0.00E+00 t.10E3S 2.20E3S z7500 1.727E4"
H-3 a.4381E4-0 2.22 4.44 O.OOE+00 1.87E-03 3.75E-3 30510 5519E401
Rt129 7.1287E-07 2.22 4.44 0.00E+O0 1.58E-OS 3.17E4-08 SOO 2353E+1
Kr-86 1 .3624E42 2.22 4.44 0.00E+00 3.62E-42 1.0#2 7.OCO 26ME+
Np-.237 12375E465 2.22 4.44 0.00E+00 2.764-05 S.OE-065 ll.moo Po73Ew
P-231 3.2066E-09 2.22 4.44 0.00E+0 7.12E-09 1.42E486
Pb-210 1.C925E-1 1 2.22 4.44 O.OOE+OO 2-43E-11 4.85E-11
Fi-147 7.8187E-06 2.22 4.44 0O0E+00 1.74E6-05 3.47E5-
Pu-23S 2.8440E-02 2.22 004 U.OOE+OO 2.293E-42 12.1E1-0
Pu-23 1.40386-03 2.22 4.44 O.OOE+O0 12E4- 6.23E-03
Pu-240 1.166E-03 2.22 4.U Q.O6E+C0 2.87E43 6 -13E03
Pu-241 4.9354E2-0 2.22 4.U 0.0OE+0 O 1.960E01 2.19E401
Pu-242 4.9910E4S 222 4.U Q.OOE+OO 1.11E-DS 2.22E-06
Rna?2S 2.9330E-11 2Z22 4.U O.OOE+OO 6.51E-11 1.30E-110
Rte 2.3 E ?224.4OOE+O 5 +0E-10 1.06E-10
Ru-106 3.8455E-15 2.22 4.44 QOOE+OD 8.54E-16 i.71E-14
So-79 1.2826E465 2.22 4.44 QOOE+OO 2,BSE465 5.70E405
Sn-128 12087E45 2.22 4.44 QOOE+OO 2.68E46 537E405
Sr40o 87913E-01 2.22 4A4 O.OOE+OO 1.9#E+00 3.90E+OO
Tc-99 4.03C4E404 2.22 4 4 U QOOE+OO 8.95E44 1.79E403
Th-229 4.3912E-10 2Z?2 4.U Q.OOE+OO 9.75E-10 1.95E490
Th-230 Z.8879E49 2Z22 4.44 O.OCE+OO 8.41E409 1.28E408
Tb-232 23S88E-11 2.22 4.44 O.OOE+CO 5.30E-11I 1.06E-10
T SS208 1.1027E47 222 4.a4 O.OOE+OD 2.45E-07 4.9CE_07
U-232 2.9S71E407 222 4.44 QOOE+OO 663E407 1.33E48 Thnemal Power
U-233 7.14Q7E408 Z2 4.44 QGOE+OD 159DE47 3.17E 07 Nomia Heat Bounding
U-234 8.6801E48S 2.22 4.44 Q.OOE+OO0 .34 3.8#4S0 -Output Heat Output
U-23 -2.6572E4S6 222 0.00 Z.35E404 2-9E404 2-3#44 (Waft) (Waft)
U-23S 13576E-O5 2.22 44 U QOOE+OO ZLIE05E OS 603E405 ZBE-02 541E<J2
U-?38 -22698E48 2Z22 QOO0 2.69E4S6 2.64E408 Z.69E480 Total ToWa

Othr Falnuke 2 .15E+OO i.30E+oo
TanplateSeleCdo mnvS,B rE PS|. l- -- *- O^

r mptate SelecN Summary -
From SFO Used Bash for Parameter Dfhrence:

Rerctosr L UZRANDUZIC WVDRIDE Tsr*Uedbrft Menun mWW
Fuind C1= g StXL 5ST Thbk irwaod pwa e amyx titudig (St ccmi

801 FM Constun U U
DM LWkhmed %i 93 152 01kilo __

Burnup Sumomy (MWd? BEasb 1for bumup used In estfmate
Fro SFD Estimae

N~nha 2z Nbo m svd blb2% d8L "e wanhrlt.a

Es~msydd Bumubn
Bup Itult41br Given EudnuW EstImae E04 RMIGIven 501 HNM

morinah 0.06 _ (ZZC
scurma"Wi 0.11

,Reackoe shudown. con removal. storage sptg or oer date Corm* gfat V radiobmn camed lkr bind.
5
TO bamup keral kid msotated wu il ww ed" must be dvddd by 9OL hev meW masulto get spifi Wu%* values (MvdOT).

Li
J
J

Ui

.4
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Fuel Radionuclide Inventory Worksheet

)~~1~~pe1 emS Temp~~~~~e Zziunmatu-m-1
- ~~~~~Fuel Name: ThIG.A (HIGH POWER) ROMANIA

SNW V f 302
Fuel Sinks & Dow: 611I -ELEMONT
Hea" MetallUses: BOL.U2.067kg: EOL.-i3&924g
R0OD Swwoag lia mIE

'Fud deca start date: 1978
Extimates E 2030

Ternplat: ThIGA-FUP (LWAUZ. SST. 60 bo 100. U)
'Treplate, 9unup(UWd): 66.52

Templaft aOL Heavy Metal Mas R1) C.O~W196

Estinated
Canister usage:

18x10
f 5.50 1

Template Decay The: so yars
IL Eedumtes u 3ann x. x, b Y. y | Gamma Sources

Photon Total

ciUWd From Nominal Bounding Fuel btal Atvlty Nomntal Fuel Bounding Fuel Energy Photons/eec

Radlonuclide Template Fuel Bumup(MWd Bumnup (MW (Cl) hIventorles(CI) hwentories(C) Gwoup (bounding)

Ac-227 2.0776E4- 12,427.12 24,85425 O.O0E+00 2.58E-05 6.16E-05 Avg. MeV-

Ar-241 1.6777E-02 12,427.12 24,85425 0.001+00 2.08E+02 4.17E+02 0.0150 1203E+15

1.9919E-C 4.95E41 0.02s0 2.45E614
0.0375 2.17E1014

2_373E.14

- CAm-243
12,427.12
12.427.12

5 0.00E+00 3.31E42
S 0.00E400 - 1xM-01 3.118E-011 -

CM-244 73361E-04 12,47.12 24.,e425 0.005E00 9.12E+00 1.82E+01 I 025 - -

CO-60 3.3494E-03 12.42712 24es425 .0.0OEO 4.16E+01 82E+01 0.32s0 6250E+13

Cs-134 1.7793E47 12,427.12 24.es425 0.OOE+00 2.21 E-03 4.42E-3 0.5750 SJ ssE+14

Cs-136 1.7380E05 12,427.12 24.85425 O.ooE+00 2.46E41 4.91E-01 0.s8 _ 9.957E+12

Cs-137 9.6843E41 12,427.12 24.85425 0.00E+00 120E+04 241E004 12500 1.057E+13

Eu-154 3277E-03 12,427.12 24,85425 o.ooE+00 409E+01 .17E+01 1.7500 2670E511

Eu-165 9S812E005 12,427.12 24.65425 0.0E000 123E+00 Z46E+00 22500 _ 73sE407

Fe55 4.9444E-06 12,427.12 24,65425 0.00E+00 6.14E-02 1123E41 2.7500 9.M68407

IS.3 a.43s1E44 12,427.12 24,654.25 0.OOE+00 1.05E+01 Z10E+401 3.500 310SE+0

1-129 7.1287E47 12,427.12 24,65425 0.005400 8.861-03 1.77_042 .0050 1.317E+05

Kr-5 1.3624E42 12,427.12 24,es425 O.ooE+OO 1.69E+02 3,39E+02 7inco 1-04E+04
No-237 1.2375E-05 12,427.12 24,86425 O.ooE+00 1.54E41 3.0E401 11.00 1.7195sE0

Pa-231 3206E-09 12,427.12 24,85425 O.O0E+00 3.0sE-05 7.97-05

I

F

Pb-210 1.0925E-11 12,427.12 24,654.25 0.05E+00 1.36047 2.72E047

" t Pm-147 7.8187E-06 12,427.12 24,85425 0.004E+00 .72E-02 1.94E041

Pu-238 38440E42 12,427.12 24,85425 0.00+400 4.78E+02 9.55E+02

Pt-239 1.A038E03 12,427.12 24.e6425 0.00E+00 1.74E+01 3.49E+01
mu-zeu
Pu-241 4
Pu-242A

1L.4zf.1I Z4.204,zb U.utk.M 1.O44ru1 Z.5f'544fl
12.427.12 24.6s4265 0O0E+O0 6.13E+02 1.23E+03

1.991OE506 12,427.12 24,85425 0.00E+400 620E-02 1.24E041
.

Ra-226 2.933E-11 729E07

Sn-126 12087E-05 12,427.12 24.e54.25 0.00E+00 1.0E-41 3.00E-01

L-
&-90 67913E41 12.427.12 24.8s425 OOOE00 1,0.Q3E+04 2.19E+04

Tc-gg 4.0304E-04 12,427.12
Th-229 4.3912E-10 12,427.12
Th-230 2.8879sE-0 12,427.12 24,54.2E

O000E+.0 S.01E+O0 1.00E+01
Q.OOE+00 546E-06 1.09E45
O.OOE+00 3S9E-05 7.18E045
O.OoE+00 2.97E07 &94E-07
o.ooE+00 137E-3 2.74E-03

Thernal Power

Nominal Meal sounding
Out ta Output
(Wats) (Watts)
*.,E.42 J.14402

Total Total

LI-6 16 12.427.12 0.00 .45E42 2.15E42 5A4E042
1.69E-01
3.42E-04

IW

i

12A27.12 0.00E+00 1.09E+04 219E+04

Oiher .'bcldes 1200E4 - 2.40E404

i . : ; ..

Temlate Selection su
From VFD Usd Sasis fr Parameter Differences:

Reacto Mloderator-I LW AND uZIc WVODE LWAND URC sRIlE Taftaew#" Ya trre tk4U tg
Ttuel Cladding_ NOCL SST Qne Wms m id s _ do85 (8bWrwsi

a MLm4X CottLV& U U
IOL Enrchment ILl 93.14 s0 to 100

Burnup nry (MWV _Wa *asis 1o- burnup used In estimate:

_ mhalFro9FDm Eatbu a |
man. iQ12427.1 tar -u cMntkd tbu SW e lk _al m1 SmS dstmye

.g: 2_J154 25 roA bo bu ole di.be I mhalt ba.

_ r

GaImaen Eurnu Elatmta EOL HWLGven EOL HU

I .5i
2.711

_ 'Reactor Vwdton. cm imoia. eog. d*9pirg or Other date otnf Oat VWIdaman cased Ow lud.

'tal htmp tor blk assodaled wUt Ils wa* e aent be divided by SOL teavy metal maus to 9et specic urmp vau Wd&M.
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I
Fuel Radionucilde Inventory Worksheet

LF*4njn-pltubpaop~ , 1. ,
FUNl Nm TRIGA (HIGH POWER) ROMANIA

SNIF I a: 930
Fa Units & Dour 267- ELEMENT

-u Ml UMY BCBL.l 4122 EOL-.558k
ROO 51araW SIW. INEEL

'FUI dcay St das: 196
Estimates as d:. 2030

Templiat TRIGW (LWAWZE. 5ST. O lo 100%. U)
Tnpt Blumup(UWdY 6652

Tempdate BOIL Hey Me sl sen OtM 0.000196
Tenpbat Dom Time 2i yeas

Estimated

Canisteru1

[ ".4 I

JIL;s - :. U X. Xe b y b GamnhaSources
Photo. TotJ

CUUWd From Nomrine Bounding Fuel Initial Activity Homnan Fuel Bounding Fuel Energy Photonsigm
Radionucide Temlate Fuel Bumnup (UWcd Bumup (UWdf (CS) 3nve rlsa) IVVentorCI) Group (bounding_
AC-227 1.0386E-09 5,93ac04 11,241.67 O.OoE+00 8.17E-06 1.17E-0 Ayg M&V
Am-241 1.4973E-02 5,93804 11,241.67 QO.OE+00 8.89E+01 1.68E+02 0.0150 93616E14
Am-242rn 22324s.05 5,938.04 11,241.67 .O0E0+0 1.33E-01 2.51 o-0 0.0250 2046E+14
Am-243 3&0923E6- 5,938.04 11,241.67 O.OOE+00 1.84E-01 4sE-01 0.0375 1.798E+14
C-14 1U2559E04 5,938.04 11,241.67 O.OOE+00 7.46E41 1.41E+00 0.0575 1.032E+14
C036 2.6624E-06 6,938.04 11,241.67 O.0E+00 1586E-2 2.99E-2 0.0850 1.163E*14
C-243 2-127Es07 5,938.04 11,241.67 0.ooE+00 1.40E-01 2.64E-03 50120 7.7406413
CK-244 1.895E-03 5,938.04 11,241.67 0.OOE+00 1.13E+01 .15sE+01 02250 9.96103
CO-60 as22 4-02 5,93804 11,241.67 0.00E+00 7.32E+02 1.01E+03 oJ100 4.45E+t3
Cs-134 72.074E-04 5,938.04 11 241.67 O.OOE+00 4J.2E+OO 2ssE3 O 0575 72zsE6t4
CS-135 1.2793E-2 5,93804 11,241.67 0.00E+O 1.17E8-0 222E1. 496- t2tSE+t3
CS-137 1.7243E+OO 5,93804 11241.67 0.00E+00 142E+04 1.4E+04 12500 s223E+tJ
Eu-214 4.4608E8 2 5,9304 11,241.67 0.OOE+00 t.76E+02 2.77E+02 1.7500 3414E+1t
Eu-213 3.2406E-03 5,s938o4 11241.67 O.OOE+00 18.3E+01 065E+0 1225o 4.156++
FeS-5 3.160.E103 5,93804 11,241.67 0.00E+00 227E+01 4.34E01 67500 S+0M+17
Pu-241 1.643SE013 s93.04 11,241.67 0.0OE+00 2.04E1 3.86E+01 350C0 8E+c6
P-129 74.297E907 5,93804 11,241.67 0.00E+00 423E-03 5o1E-03 so2o 140E+
Kr-es as536E-12 5,938.04 11,241.67 0.00E+00 4.267E+02 7J.OE+02 7.oxo 1-E04
N-23.7 t 3221sE-0 5,938.04 11,241.67 0.00E+00 7.26E-02 1.37E41 tt enxo Pw SEr03

PUI231 6.871E4-0 5,93804 11,241.67 0.00E+00 1523E-04 23E-4sH

P-210 15.279E-12 5,938.04 11,241.67 0.00E+00 7.21E-02 1A.0E4s
hm,147 s.7s17E403 5,93ao4 11,241.07 O.OoE eo 3.42E+e1 6A7E+Ot

Pu-238 4.682sE-02 5,9304 11241.07 2.O0E+OO 8.7-E+02 s2.6E+02
Pu-23 1.4547E-0 5,9804 11,241.67 0.00E+O 8340+02 1.-0E+12
Pu-240 1-1263E-03 5,38.04 11241.67 O.20E+CO 867E+07 1.30E+4T

Pu-241 1.6431E+00 5,93ao04 11241.67 0.00E+00 9.76E+02 16.E+03

Ohr242 4a1E-6 5e938.004 I+441.67 OW19E+0 +06E42 s6E42

Ra-22S ni43tOE-12 ,931.04 11o241.7 muooE+e 3m23E-s S1En .
Ra-22S 2-3437E-1 1 5,93ao4 1 11241.97 O.0oE+eo 1.3sE47 2.63E407

RU105 1.111463697 5,96.04 11241.07 O.OOE+OO 8.60E404 125E43
So-79 1-#2s9E-0s s5s.04 11,241.67 O.OOE+W0 7.e2E42 1.44E41

SB-128 1-108NEo55 5, 30n.04 1U41,7 O.OOE+WD 7.18SE402 I1m3mE-M

Sr-o 1.5935E+00 5,s3ao4 11,241,67 O.OOE+W0 sA6E+03 1Js9E+e4

TC-s9 4.031sE-04 5,s3ao4 11,241.67 QOCOE+oo 23sE+eO 4.53E+00

Th22s 2.40E-10 5,s3a04 11,241.67 O.OO1E+OO 1.43E46 2JOE4S6

Th-M0 9.948E-10 s5sMae4 11241.67 QO.eE+00 sJ6E-M 1.0sE-M

T 2- 2-MlFE-11 5,93ae4 11,241.67 O.OOE+OO 1A2E-07 2.68E407

T82C8 1d39s2E407 s-mp4 11p241.67 QOeE+OD a3cE404 157E403

W32 3Js943E 07. 5,9311,4 11,241.67 aQo15+0 225E-03 - 4.27E43 TherMa Powe r
W33 8.9814E-08 ss3Bo04 11,241.67 QO.OE+00 4ds5E44 7s85E404 Nominal Heat Bounding
W34 6.405#46M sSa04 11.241.67 Q.OOE+CO 3.2iE42 aOSE402 0~ He"OMOu"

w-3s -2.672E-06 s.Ma4 o.w 2-3sE42 8.03E403 23sBE42 (wat) (wft)

LO236 1-7676E os 5.938.04 11,241.67 0. QOE+OD 8 e6E42 153E401 t 36E4&2 Z-'Bi

U-238 -2-69sE-08 5.s3m.04 QO0D 2.72E404 1.38E404 2.72E044 oa Total
Y-90 1-5s35E+00 5.938.04 11.241.67 QOO0E+W 9.48E*W3 1.79E+04 A Toa

ther P *S.01E+04 t1soEEe

TM Temlplate Sedecffo Surr-ary Burvap Sumary ( e -,

TemplSte Setecon Summa-r.:
Fro SFD Usd at-sh for Paamtr Diffrece:

r = LW ANDU ZJRC HVMELW A eDUZDCW DD T T_

Fu I INO~~~~~x 4Y

DML HN Congmt UU
BOL Enrcmn %I g3 14;386 eo b 10D0

B Summary (rWd From :rov Basis for bup use In tsthnat4

1
ToteBmar dhi ll d C11241.6L uMe ybm * d O

Checks

. ~~~~~~~~~Extimtd surnupl
8un" "loftip Ghm Bnuu Estiatd EOE H1erGen EOL m

omhi~l I.8{ n
Boundon:1 zao

'P-rI *Nk co r-no1,l N 9 ftpph Or WM dat = ft MIrl afte mu kc uet.h

'Told Wmporv GM WMl hndkd mt I wmkw thi b e dt1k bY DMt h0" go man ID 90 pd hunq vas (uWOMI.

-I

-J

J
U
U

4

U

J
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Fuel Radionuclide inventory Worksheet
; Fel sea Tempatr Info n .. .

- Fuel Kamm TRIGA M20M FFCR MNRC
SW D.737

Fuel Units Dosr. 6 -ELEMENT
Hevy MeW gm: BOL=.462kg: EOL12A g9
ftCO Storage SUte: 1NE

'Ful deca lrt date 2035

Estimates as ok 2030
Template: TRIGASS (LWMA.Zx. SST. 10 b 20%. Ul

l'mpl Ote nuwimp(UWC: 6.65
Tmplate SOL Heavy Metal Mass OUT): 0.000195

Templta Decay'Tlm: 5 wans

Estimated
Canister usage:

I8Ix10
0.06t

W. EtShmetes In _ 6 sk b y. Yb Gamnma Sources
Photon Total

CUMWd From Noinat Boundinig Fuel Iiltial Activity Nominal Fuel Bounding Fuel Energy Photonafsec

Radionuctlde TemPlat Fuel Bunup MWdffl Bumnup ftWd)' (Cl) bMentor CI) ientorS(CQ) Group tbounding)

Ac-227 8.5173E-10 0.00 0.00 0.OOE+00 0O.OE+00 O.OE60 Avg. Nov

Ant-241 tt33E4-03 0.00 0.00 O.OSE+OO 0006 s00 .ODE0O6 _ 0.0150 2tO7E407

Am-242m _ .4129E606 0.00 0.00 O.ODE0+O 0.05E+00 0.000 002s0 OAlOOE+00

AM-243 1.4774E 07 0OO 0.00 O.OE+00 0.ODE+00 0.ODE+O0 0.0375 35M3E404

C-14 12871E604 0.00 0.00 0.006+00 O.OOE+00 O.OOE+O 00675 2.174E604

C036 2.8120E406 0.00 0.00 QLOOE+00 0O0+00 Q03.E+00 0.O50 3.036E+06

Cm,-243 1.7940E407 aoo0 o.oo QOOE+OD QLOOi-+CO D.DOE+00 0.1250 SSS4E*W

Cn-244t 1.6962E406 QOO0 0.00 O.OOE+DD Q05E+CD O.ODE400 05250 2.12IE407

Co-60 12839E+00 QOO QOO O.OOE+OO O.OOE+00 O.OOE+00 0375 52S3E+04

Cs-134 9.0543E402 0-00 0.00 6O.O0E+0 0.05E+00 0.00E400 O6SZ0 213+03

Kr-635 3295E6305 0.00 0.00 0.006+00 0006.+00 0.006+00 7O00 4M.76E-02

Cs-137 2.2764E+00 0.00 0.00 O.OE+00 OO.E0+00 O.6E+0 12so 2.027E+0

Eu-154 1.5311E642 0.00 0.00 0.OOE+00 O.OOE6+00 0.0E+00 1.7500 1.8E+

Eu-155 2.tl9ME-2 0.00 000 4X)DE+00 Q.OOE+00o Q05E+OD 2250 SAIME40D

Fe-55 7J7158E401 0.00 QOO0 O.ODE+OO O.tlCE+W0 O.WE+OO 2.7s00 S997E400

H-3 *.1111 IE402 QC O .OOE+OD 0.05E1+CO QO.OE+00 25D0 3573Ec

P179 73684E407 QCO CQOD Q.OOE+OO QOODE+00 QODOE+0 S.0000 1-535E4c

Kr-85 2-5263EM QOO 0.00 O.ODE+00 OLODE+00 O.ODE+CO 7 OOC 1.7S7E-ol

Np-M7 _ 1.2427F0 4 6 0 0.00 O.W ODE+C0 O QWE+OO 0.05E+OD 1t-00 0 2.032E 02

F1F231 3.851t tE49 O.OC 0.00 QO0iE+OO QODOE+eo O.OOE+OD
a-

Pt-210
PM-147
PU-238

7.3880E-16 0.00 0.00 0E00+00 QC0E+00 O.OOE+oo00
2.1023E+00 0.00 0.00 O.OOE+OD O.OOE+0 0.0E+0600
1.383E-03 0.00 0.00 O.OOE+00 QO.OE+00 O.E0+00
655293E403 0.0D 0O. 0.006E+00 0.OOE+00 O.ODE+OO I!

Pu4242 -2.3128E-07 0.00 0.00 o.ooE+o0 O.OOE+OO -- OE+OO

FRa-226 52782E-14 0.00 0.00 O.ODE+00 O.OOE+00 0.006+00
Ra-28 1.9336E-10 0.00 0.00 O.OOE+00 QO.06+00 0.00E+00

R-O105 9.1684E-02 0.00 QOO Q.ODE+00 O.OE+00 O.OOE+00

Sr-7g 1.301845+0 0.OD 0.OD O.OE0+00 O0OE+00 O.OOE+00

-Sn-126 12167E45 0.00 0.00 0.OOE+00 .OOE+00 O.OOE+OD

Sr-90 2.6045E710 0.00 0O. QOD.0+00 0O.06+0 O.OOE+00

TcI-0 4.4241E044 0.00 0.00 QOE+00 Q.00E+00 0.00E+00

Th-229 1.3713E-10 0.00 0.00 Q.0E+00 0.00E+00 Q.OOE+00
Th-23 1.8903E-11 0.00 0.W 0.O0E+00 Q.00E+00 O.WE+00

Th-232 2-5278E-10 Q-OD QWO QO.OE+00 OCODE+OO CO.WE+W

TI-208 1.697E408 0 0.00 O.W ODE+00 O.ODE+W0 O.OOE+OO

_ U232 4.8737E48 0.00 O.OC CLODE+00 QOOE+CO O.OOE+00 Thernuat Power

U4!3 12203E407 QOO 0.00 QODOE+OD O.OOE+OO CLOOE+00 Hoildnat at Bourwiiig

U-234 1.592SE-07 0.00 0.00 0.OOE+0 O.OOE+00 o.oOE+00 Output Heat Output

U4-235 P-26194E406 0.00 0.00 1.0E6-03 1.05E-03 1.0E4-03 (wfnt) (Wafts)

U-236 12693E45 0.00 0QOD 0.00E+00 O.00E6+0 .00E+00 4A4E05 4A44-4

U-38 4.6331E-068 .OD 0.00 64E-04 &64E-04 6.64E-04 Totbl Total

BTatmae Sdetin Surnmxy.Bureem Sa ar jwind eks - -,
Tumuple Selection (uas b stry

From WM Us bsis for Pa r Dllerences:
t tor tISW oderaor LW AND u ZIRC DREw AND u ZIRC HYWEJ

DOL MM C unWHd U Ur
B *OC fralrbma %, 19.76779631 10 b 20.1

Estimated b-.

Munu ultipir Gwen 8umnup Esimate ROL HMWt=n EOL HYAK B un r 0.001
- oReabu u dor. a e. remW o e ra l. wsit tippww gh$ m use be cmd by Sta heav al mpn ceased tor alW.
5
r ea w bin p I lI fuel a s d ted IIt 5llh w o tre e m ast bed ylded by i6 O L hea vy m e a m es o N g to ap ed ic b ear p v lu es VW d UI.

- OESISNFREP4Th
ReVWsio 0

March 2D3
Page D-2D7 f -585



Fuel Radionuclide Inventory Worksheet

Fue NMm= TRIGA 300 FFCR MNRC
SNF 3g 1065OS

Fuel Unfle & Oeser -ELEMENT
Mm"v MeW Maee BOL=O.75k EOL.0.67Slcg
ROD Stoag ee 5£NEE062

'uldecay SWi dAts 2026
Eatmhtase as at 2030

TempltW TRIGA-SS (LWAJ-Zrx. SET. 10 to 20% U)
*Tmipla Bnup(uW4m: 6.66

Temipate BOX Heavy UOti LMa (Uri: 0.000195
TunplafteD- Tesyhn. Byern

Estknated
Canister uzsa0~

l8,slO
I 0.01

II. F-idmatee- I Y. xb b Y. Yb Gamma Sources

Photon Total
CIMWd Frome Ioia onigFe nitia Activity Nominal Fuel Bounmding Fael Energ Phiotistsec

Radlonuclld. Templaft Fuel B~umup (IAwcr Bnunnp (IWWdf (Cl) huentordes(CI) krventouies(CI) Group (boundingj)
Ac-227 8.5173E-10 0.00 0.00 0.006+00 0.006E00 0.006+00 Avg. MaY
AMn-241 1.831E403 0.00 0.00 0.OOE+0O 0.006+00 0.006+00 0.0150 7.138E406
Am-242m 1A129E-06 0.00 0.00 0.006+00 0.00E+00 0.006+00 0.0250 0O000E+00
AM-243 1.4774E-07 0.00 0.00 0.006+00 0.006+00 0.006+00 0.0375 9.7266403
C-14 1.2871E-04 0.00 0.0 00600 0060 .006+00 0.0675 5VRE4603

CI-36 28120E-M0.00 0.00 0.006+00 0.006+O0 0.006+00 0.0650 6.309E+06

Cm-243 1.7940E-07 0.00 0.00 0.006+00 0006.+00 0.006+00 0.0000 A4.206-0

Cm-244 1.69M-06 ~0.00 0.00 0.006+00 0.006+00 0.006+00 70000 4.8S406-
00-00 12839E+00 ~ 0.00 0.00 0.006+00 0.006+00 0.006+00 10.300 1569E040

CS-134 9.0541E-02 0.00 0.00 0.006+00 0.006+00 0.006+00 065 .2E0

Cs-M 32195E-05 ~~0.00 0.00 0.006+00 0.006+00 0.006+00 ThRRmal Power
1-1-37 1.22564E07 0.00 0.00 0.006+00 0.006+00 0.006+00 Nomna Hea 6 Bundin
Eu-254 1.5956-0 0.00 0.00 0.006+00 0.006+00 0.006+00 Outp00 Heal Outpu
EU-26 -2.1946-06 . 0.00 0.OE00 2.8-0 .886-06 2.O+0 251 .886-4EWats (at 0

H1-23 1211I3E-02 0.00 0.00 0.006+00 0.006+00 0.006+00 3.~-0S 0.793E-01

Np-238 1-246331-0 0.00 0.00 1.82E-00 1.826-06 1.826-00 TotalD Total-

Pv-go 2.6060600 0.00 0.00 0.006+00 0.006+00 0.006+00
Other Ra0MEi3 o00u.00 Q.Oee 0.006+00 0.006+00
TILT3 5.5293E-M o. B .. O .E00 .OE .OE0

Burnup Sum27SE 03 d)0 lBS 00 for burnDp used 00 estimatD

Pu-411.19E-1 0000.0 jOEat teat0 teO+0

Pu-242 2.3128E- ___________ i nmoo £.tg Em 00 lnt 1JW.OO+0 OO

RR-226 52782E-14 0.00 0.00~~~~beli Onw .dt, Ete 00m be .OO+0 OOE0

Ra-228 1_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ OOOE+0

PAP-106 9AME-02 O.WEstnata 0Stanu+0 .DE0 .OE0

So-79 1.301SE-~~05000O 1OE0 .OE0 .D+
Sn-12f 20f 7E-05 dIIOAEmnaed 01. HJ.OD+06lm C tI.OO+0 O

Sr-go . 2remva. s04raE. depkg ,6WLil corimnlnEg0 tat ceasedOE+
5
Totlbem or u aededse 4.4 mb-0 wo0et .u0e0ledb 0. me ae gel O.OEd00 bemw alEe (tdOdlET0

Th-E1.SNF/REP00 -0 76 March 2003G.OE+0

Tevs-208 1Page D8-20 8 of DE0- 58E80 OOD+0

J

U,
Li
j

Ij

Ii

]

a

DOEISNF/SEP-073
Ftevftion 0

March 2003
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Fuel Radionuclide Inventory Worksheet

Fud eName TRIGA 8sno FFCR
SNF D a: 1003

Fue Units & Per 10 -ELEMENT
HeavyMetalMas: BO.1.604kg: EO-1l41kg
RO Store Se: IEEL

'Fud dec star dM: 2035
Eatbaat de ON: 2030

Template: TRIA-SS (LWA-Za SST. 10 ID20%. E
'r teO tame UMWd): 0.66

Template BOL Heavy met Maoss (MT), 0.00016
TenmPlte Deca Thkr e 5 arn

Estinated
Cantster usage:

i0.14

U. Esthnatirs I' X. 3F b y. Yb Gamma sources

C1MWd From Nrinnal Bounding Fuel hIts! Activity Nominal Fuel Sounding Fuel l P rto Totasec
iadlonucllde - Template Fuel Buhwp(W' Sumnup(ld) MD bIven-osWC) kventoe(Cl) Group A-ouding)

Ac-227 8.173E-10 60.14 12028 O.UUE+00 5.12E-48 1.02EO7 Avg. 11ev
A.m-241 1.10E-O1 00150 1.944E13

42768+12

r,14 -- 1.2371E-04 - 6D.14 120.28 O.U^OE+U 7.74E-4

-1
Cm38 2B5120E4_ 60.14 120.28 0.0012+00 1.69E.04 3.338-04 I - 0.050 2316.E+12
Cmn-243 1.7940E-07 60.14 120.28 .08E+00 ;.08E-05 2.16E-05 _ 0.12S 10662E+12
Cm-244 1.6952E46 60.14 120.28 0.0OE+OU 1.02E-04 2.04F-04 0.2250 1.965A+12
CO63 18392+.00 6W.14 .120.28 O.O0E+eO 7.72E+01 1.54E+02 03750 9.972E+11
CS-134 9.0541E4-2 60.14 120.28 0.00E+0 5OASE+00 1.09E+01 Q5750 1.768E+13
CS-135 3.2195E-05 B.14 120.28 0.00D+00 1.94E-03 3B7E43 I OJSO 86908.11

Eu-154 1.86E402
Eu-155 2.9293E-02

II F..-6 7.715SE-01
H1-3 iA1111E-02
1-129 7.36841847
Kr-85 2.823E-01

V 237 1.2427E-06'

1.2500 1.156E+13
1.7500 7.702E+09
22500 1241E+10
2.7500 9,6521407
3S50WC 1.147E+07
500o0 0.404E+01

60.14 120.28 O.OOE+0 4.64E+01 9.2-8E
60.14 12018 O.E+a800 = B68E-01 134E+00
60.14 12028 O.OOE+00 4.43E-05 8.86E45
60.14 12028 O.OOE+D0 1.52E+01 3.04E+01 7A0D0 7250E+00
6D.14 12028 0.00D+00 7.47E05 1.49E-04 11.0000 C259E-01

I I
60.14 120.28 O0OE+.000 524E4-2 1.25E-01

PU.239 5.S293E-03 60.14 120.28 O.0+00 3.33E41 6.65E-01
Pu-240 2.1278E-03 80.14 120.28 OODE+00 1.28E41 2.56E41
PU-241 1.019E-01 60.14 12028 0.008+00 6.13E+00 1.23E+01
Pu-242 2.3128E-07 60.14 12028 O.0OE+00 1.39E45 2.78E45

I Rat-M2
FtRa-228__

52782E-14 120.28 O.00E+.00 3.17E-12 6.36E-12
O.O0E+00

Sn-12B 1.2167E45 60.14 12028 0.00E+00 7.32E-04 1A46E43
sr-o0

_ TC49O
2.6045E+00 eo.14 120.28 O.ODE+00 tJS7E+02 3.13E+02
4.4241E-04 60.14 12028 OOE+00 2.66E42 5.32E42

Th-229 1.3713E-10 B 0.0E+00 8 &25E49 1.65E45

I O.ODE+00 2.93E46 al Power
Nordninl Neat Vounding

:Output -#eatOutput
i i watfts - EtaAtt

_ - -- -

60.14
B0.14

2.E4dO 7A.60+00

Total Total
60.14

DOWh Raclormucklds 2.17E+02 4.348E.02

Tmlate Selection Sumr

Pram SFD Used

*0G.Huconatltunmtar
DOG. Enrlehmmor%. 1926433915 10 ID2D.1

Sasis foe Paranmatr ODfferences

3ass for bumup used In estmt:

I
54.711

12D2$JB=dWbWWA=xoedlDbOUk*W* bJMW.

i
I =ah ,,td SumtqV

SUnup multiper a.. I EtiM&td rO. ffF0en 0OL HM
I iaeo1.101 1.tIc

22D1
_ Reactr i. own. cm mova. storage shoft or0CW date eon1kg that kradiAm ceased for fuel.

cA burrmp Om datad iadae wlt oft waksheet must be dvtd by O. ha vyestal masslo gt aedlic bImup Volues NW "d.l.

- tNFRP-7

PAwlsion 0
March 20
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-I]
Fuel Radionuclide lnventory Worksheet .

Fuel Hum TAIeA 8.130 F`FC'R AFlRR

Fud Unks Descr. 3S- ELEMENT
Momv Mdli Mass SO801E- -26
ROD Storag. Saws MNEEL

Fud dOW stmt dats: 2019
Estimates as otd 2030

Temnpais TRGA-SS (LWAK-ZM SST, 10 lo W%, L9
'Treplate Oun(MWd 6.65

Templte SOt. Heavy Mt Ma OMl: 0.000195
Tmnolta D0 Th-:10 m

Estkriatsd
Canister us. J

IaSIeI'-

j4 45 b Y yb Gama Sources
Photon Total

CUL7Wd From Nominal Bow Fue InWlal Actvy NomnaD Fud Bounding Fuc4 Energy. Photonslsec
Radloniucldm Ten4pate Fud Burnup (MWdW Bumup (MWdf (Cl) _ hw rC bventoe4Cl) Group Mboundbig
Ac-227 1.3731E-W 920 18.40 .0ooE+00 1.26E-08 2-53E-08 Avg. WAV
An-241 2.3866E-03 9.20 18&40 0.0OE+00 2.20E-02 4.39E402 O0150 2.377E612
AM-242m 1.3812E.06 9.20 18.40 .OODE+D0 1.27E-06 2.54E-05 0.0250 .03E+11
Am,243 1.4767-07 9.20 18.40 o.ooE6+0 1.36E-06 2.72E-06 0.0375 4-32E11
C-1i 1.2863E404 9.20 18.40 o.00E+o0 1.186E-03 2.37E-03 0.07s 4.586611
c0-3 2.8120E.06 9.20 1a40 O.ODE+00 2sE4-05 s.17E-CS 0o850 2.7JaEt11
Cm-243 1.589sE-07 920 18.40 0.00E+00 1.46-06 2.92E6- 0.1250 IA2sE+II
Cm-244 1.400Eo-0e 9.20 18.40 o.OoE+oo 1.29-05 2.58E-05 2250 2.37*.11
CO.60 6.6541E-01 920 1840 O.OE+00 &12E+00 1.22E+01 0370 1.09oE+11
Cs-134 1.6887.02 9.20 1840 0.ODE+00 1hS5E01 3.1 1-01 05750 1.707E+12
C-135 2195E-05 9.20 18.40 O.OE+OD 2.96E-04 5.92E-04 o08OO 3048E+10
Cs-137 2.4556E+00 9.20 18.40 0.00E+00 2.26E+01 4.52E+01 1.2100 5.164E+11
Eu-154 1.026SE602 9.20 1840 O.OE+00 9.45E402 1.89Et-01 .700 5.515E+0
Eu-155 1.4570E02 9.20 1840 O.ODE+00 1.34E401 2.68E-01 Z2500 Z8800E+7

I

J
J

Fe-Cs 2.0361E-0 920 D 375E+C00 i s75 4.768E+05
Wa3 8.3940E-3 9.20 o 5.&506+04

U18.40 .OOE+00 1.ASE-5 2.29E4-
Pa-231 4.9143E-09 920 18.40 O.OOE+00 4s52E-08 9.04E-8
Pb-210 iiji73j-4 920 1&40 OCOOE+DO 1-aE-13 3t16E-t3_
Pm-147 S.616SE4" 920 18.40 0.006+00 S.17E+00 1.03E+04
Pu-238 9.s82012E04 9.20 A0O O.O1E+04 9.1E5-03 t.14E2-0
Pu-239 293E-03 9.20 18.40 O.OOE+00 s.sE-042 1.034-04
PU-240 -1263E-03 9.20 0a.O o.oOE+06 .S2E2-02 7.tE425-
Pu-24t &016sE-02 9.20 1a40 O.ODE+OO 738E41 1.48E+OO_

Rt-22r zt72sE-t 920 1.40 O.OOE+O O2.2E49 4.51E49
RU-10. s.9519E-B 9.20 1&40 O.ODE+OD .Z72E402 S_43E4_2
SO-79 1.3017E405 9.20 1a40 Q.ooE+00 1.20E4-4 Z40E044
Sn-t2S 1.2167E405 9.20 18.40 QODE+OO 1.12E404 2.24E044
s,-so 2Z3128E+OD 9.20 18.40 QOD0E+OO Z.13E+Ot 4.26E+01
Tc 99 4.4241E404 9.20 18.40 QOO0E+OO 4.07E403 8.14E4J

Th-220 1.9459E 0 9s20 ai840 OfODE+OD t.7sEns c3.wE-09
ThR232 Z2.LEW11 920 10a4D QC OE+0. C2ozE-0 4.6sE490
T L20S 1ttu9ta47Ful 20 1&40 QeOOE+CO 1-56E407 J12E407

-232 4.6t2E-1 9 .20 140 40a QOOE+CO 4.EW07 atE47
e233 12206E47 Z20 ta40 O.ODE+CO t12E48 z2sE48

U-234 1.7323E407 9.20 1A~O O.ODE+CO 159E486 3.1sE46
U-235 -2.61s4E-06 9.20 QOO0 1.t7E-04 9-2sE45 t.17E044
U238 1.2693E-0s 9.20 1a40 O.ooE+co 1.17E404 Z.34E044
u-23 -&6331E-09 9.20 QOO0 725E45 722E45 725E405
Y-9D z=23E+C0 9.20 WaO QCOOE+OO Z.13E+0; .26E+Ot

m ew T l"at Seketi Stunay Bup Sumay ard 1X .bf t ;.: 6ff w. .
Temlt Secto SUmmarry

Fo SFD Us" bfo Paraetr Diferncs
Ftao Moeror. LW AND u 7NIC lWDRIDELW AND U 7NC HYDtCE nii T _nlf a mid for t c* bisas:

kW ladin SST ss r Thk kid IIn al _ {v= vhWfw#
O Hill Constba U U

OM6 Enrfnev %. 10 sD20.1

Bumnup Summary (NWdf fabor Wbimp us"W in s""mw
Fro SFD Estimate

Nt nhlk bj Wm 7 2 1 al h t SFD wllmxll Ib YWM ush;9LM
Boungnl ~ 8 kpamedh 10 beZ NoW b X

lChacksI

U

j

J
Thermal Power

Nominal HeN Bounding
Ou1i~MutpIA,"MOW
(W)W (Waf)

36E0-01 7.211-01
TOl Total

ii
U

I stmated Bwn`ulr.-- I vb u - Estdhatd EOL HGWve EOL HU
I t1od

I'a
'Reader shu~dwn, om~ removal.starge, dippst or lo r daascorfOm P.9 W Irada~on osased f fuL
aTota Etanu for a fkW eseoiated with li wwkitee mud be advided by S0L heavy meta mass lo got spedlc hars~ values 4JMW.20T

DOE/SNF/REP-078
Revison 0

March 2003
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Fuel Radionuclide Inventory Worksheet

j7ufdaia ainfe~~top1 2-
Fuel HaMe: TRIGA es 20 FFCR ENGLAD

Fuel Uiuts & Descr 4 -ELEMENT
H"evy li leass: BOL.641kg: EO0L.-624kg
IOD Storage Site E L51

'Fuel deay tart daEW 20no
Estinates as at 2030

Tenplate: 11tIGA-SS (LNWJ-Zrx. S. 10 D 20%, Ul
siareplate Burmup(UWd): 6.S

Template SL Nay mal Mass PM: 0400195
Teplate DecqaYThne: 20 years

Estiated
Canister usage:

18110.

WwzEthnuatesr In 16 3Xe i Y. V.. Gamma Sources
F Photon Total

. CUMWd From : N-inal BoUrndLig Fue hftal Activity Nomhial Fuel Sounding Fuel Energy Photonaftec
: Template . Fuel Bumup (Wd)' Bumup (MWd' - (Co hnventoreCI) huventores(CI) Gaoup (boundling)Radonueide

-
_ 

_ _ _ _

AC-227 2.6436E-09
Arn-241 3.14
An-242m 2.47E4- 4.965E-06 0.0250 7.222+11

37.49 QO0E+00 2.77E-06 5.53E-06 1 0.0375 - 6.7765+1I
1i.75 37.49 O.O0E+00 2A41-03 4.82E4L3 0.0575 729DE0I.
18.75 37.49 0.00+00 6-27E-05 1.05E-04 0311S0 4.401E+11
18.75 37.49. O.OE+00 2.34E-06 4.67E-06 0.1250 2378E5.1- Cm-.243 1.2465E-07

Cnu 244 9564E-07 18.75 37.49 O.ODE+0 - 1.79E-06 358-05
1.7880E-01 18.75

C6-134 5.8692E-04
Cs-135 0o500
CS-137 37.49 O.OOE+00 3.65E+01 7.31E+01 I 1250M0 K80E+11

37.49 0.00_+00 8.605-02 1.72E-01 t 1.7500 71885+.0
1_8.75 3749 0.00QE+00 876E-02 135E-01 z250c 2.717E.05
18.75 37.49 0.00E+00 2.86E-01 5.32E-01 Z7500 2123E2.4

4.789SE-03 18.75 97.49 0.00Q+00 8.98E-02
otS 7 %PlX4E4W7 *t 7s 37 AO . CAM-.OD II 0 .Eww
Kr-8° 9-5820E-02 18.75 37.49 0.00E+00
N-M237 12552E46 18.75

1.80E-01
2.76E-05
3.59E+00
4.71 E-05
2.64E-07
2.17E-12
IJE.00

3S000 11645.02

Pa-231 7.0406E-09
Pl-210

S37.49 0.00_2+00 7.51E-1
18.75 37.49 0.OOE+00 1.734-02 3.46E-02

pu-23 9-
Pu-240
Pu-2411 4
Pui-242

5.5278E-03 18.75 37.49 0.OOE+00 1.04E-01 2.07E-01
S1a.75 37.49 O COE+00 3.E4-02
10.75

2.3128E-07

Ra-228 O.OOE+OO - 4.SOE49 9.OOE-09
37.49 0O.E0+00 5.74E5-0 1.15E-04

__ 18.75 37.49 0.002+00 2.44E-04 4.88E-04
1t2165E .05 18.75 37.49 0.00+00 2.28E-04 4.56E-04

Sbgo I nr6W+r- lo 75 fX7A0 nmp.nn 2 A
----- ---

Tc49 4A241E204 18.75 37.49 O.OE+D00
3.0962E-10
4

Th4W
TI20

COOOE+00 - 4.74E-09 9.48E-09
18.75

_-232
37.49 O.0OE+00 2.97E-07 S93E
37.49 O.OE020 8.002-07 1.60E6 Thermal Power
37.49 O.OOE+X0 229E-06 4.58E-06 lNominal Neat oun9ng

10875 37.49 Q.OOE+O 3.74E-0 7A4E-06 Oulput - Het Outm
U-M3 -2.6194E-06
U-236 -12693E-05

U.-23 -3.633124-8
Y-9D ~~~1.2412+00

OCther Radlonuclkles

T-Ooat elecion zzm zzzznu Sm

IF el Cl dd ng L Z IW .!ALD.U.Z.R C ....F .J....W..

OL tg md an u 1k. 19.96879875

18.75 0.00 2.77E-04 2.28E-04 2.77E-04 _ l_ __t_
18.75 37.49 0.0OE+00 2.3E-04 4.76E-04 i 4.E-01 8sam-el
18.75 0.00 1.72E-04 1.72E-04 1.72E-04 I Total Total
18.75 37.49 0.00E+00 3.42E+01 S.84E+01

3.61 E+01 722E+01

UsZd . Basis or Parameter D1fferenoes:
100 U 21RC HmaE

ssr

U
tO ID 2D.1

67 Burnup Summary (MWd)' : 1~els for burn used In estimate:
From SFDu

Nora 18.75! tet fflhah16 mWedlyun SFD0~ db WlO
dirs: 37s aN boV _ ~~~~~~wsdibelberf NPW.

Checks' ' l
Eathuated 5 ~~

ultt Givn r Eated ROL HMIGlen ROL NM

Bouno wl 1~.71oe4~10

'Reacl ir . e wl l11.ge, WO fade Owinl tioh f lel.

'rols! hMW lor d lW assocated wthiwb

0OEISNFiREP-M7
Revision 0

March 2003
Page 0-211 d D-85
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Fuel Radionuclide Inventory Worksheet
1. Yud a4tTemlae nbf* la

Fuel 11amw TRIGA 5.500 FFCR HE0)ELBERG
SHF IDS 1045

Fudl Unks a Douar 5.- ELEMENT
Heavy Meta Maes. BOL.0.801kg; EOL.0.79kg
ROD Sftrolpaw I5. EEL

'Fuel decay su daft 201O
Esthnates as o 2030

Tempbab: TRIGA-SS (.WAJ.Zx, SUT lto b 20%. L)
'TemnphtS Bumup(MWd4: 6.66

Temphat BOL Hevy Meta" Mom (MTN 0.006
* Y~fl6Te - . 11.

Estiiatod
Canister usage: J
i 0.05

IL Estiat In X. .s x, b yY Gamnma Sou
Photon Told

CX/MWd From Nominal Bounding Fuel idal Aciviy Hominal Fudl Boundng Fuel Energy Photons/sec
Radionuclids Template Fuel Bumtup (UWd) Bwunup (UWdf (CQ blventordlea( ntores(a) Group (bounding)
Ac-227 2.6436E409 15.61 3123 O.OOE+00 4.13E-08 8.256E- Av MeV
Am-241 31429E-03 1561 31.23 0.00E+00 4.91 E-4 9.81E-02 0.0150 3.12E+12
Am-242m 1.3195-606 15.61 31.23 o.oE0+00 2.06E-05 4.12E-s 0.0250 6.54E+11
Am-243 1.4753E-07 1561 31.23 0O.06+0 2.30E-S 4.61E6- 0.0375 5643E+.1
C-14 1.2847E-04 15.61 31.23 0.OOE600 2.01E-03 4.01E-03 0.0575 6.071E+1
C-36 2.8120E-06 15.61 31.23 0.OOE+00 4.39E-06 8.78E-06 o.ass 360E+6
Cn-243 1.246sE-07 15.61 31.23 0.OOE+00 1.95E-06 3.ME06 5.1250 Z1.5E+6 1
CKr2O 9.s264E-07 15.61 31.23 0.OOE+00 1.AsEs0 2.96E+00 00 1487E+9 l
Co-60 1.725OE-08 15.61 31.23 o.OoE0+00 .79E+0 3 11E0 0000 osIso1501
Cs-134 7.06s2E-04 15.61 31.23 O.OOE+00 9.16E47 1.03E42 o7SM =8+12
CP.135 3.218sE00 4 15.61 31.23 O.OOE+00 5.03E-14 1.01E-43 080 2.57E*10
Cs-137 1.s407E+5- 15.61 31.23 0.OOE+00 3.04E201 6.02E+0 12500 427E+1
E-154 4 95E4-03 15.61 31.23 O.OOE0+ 7.1742 1A.3Et-0 1.7500 6.sosE
Eu-213 3.604sE-03 15.61 31.23 0.OOE+00 5.63E-2 1.13E-1 22500 2d3E
FP-5 2.124E8-02 15.61 31.23 0.OOE+00 2.2tE41 4.43E-0t 227s0 2.4s3E4
H-3 4.7954E-03 15.61 31.23 Q.OOE+00 7.4BE-02 1.50E-3 ssoo 1.390E+0
I-129 7-36B4E47 15S.61 31.23 o.ooE |0o 1.1SE-05 23E0E5 5smooC t1672EIA
KJ-8 S s120E-02 15.61 31.23 QO.OE+00 1 .SOE+00 2.s9E+00 7jOD IAM Xs+o
Np-237 12532E8 6 15.61 31.23 .OOE6+0 1.96E-05 3.92E405 6t00 6tSOE-Ot
Pa-21 7.4206E-06 15.61 31.23 o.E0+00 1.10E4-07 .20E4-07
Pb-210 s s0OE-14 15.61 31.23 O.OOE+00 9.66E-13 1IAIE-12
FrnF147 4.0075E-2 15.61 31.23 O.ooE+40 6-26E-01 1.25E400
P~u-238 92256E044 15.61 3123 O.ooE+00 1A4E402 2.8E-02
Pu-23s s.s27aE403 15.61 31.23 O.OoE+OD a.63E42 t.73E401
Pu-240 2.124aE403 1s.61 31i23 o.OOE+00 3M3E402 6.63E402
Pu-241 4.9549E-2 15.61 31.23 Q.OOE+OO 7.74E41 1 SSE+CO
Pu-242 2.312SE407 15.61 31.23 Q.OOE+00 3.6tE406 7.22E465
Rat-226 2.4s26E-13 1S.61 31.23 Q.OOE+00 3.83E-12 - 7.66E-12

uR-22s 2u4015E-10 1n.61 31.23 nOOEU__ 3_75Eo u 750E4eit9
Rv-106 &0602E-06 15.61 31.23 OQOOE+00 4.78E-05 9s56E45
SO-79 1.3015E.0 15.61 31.23 Q.OOE+00 P.03E404 4.06E044
Sn-126 1.2165E-05 15.61 31.23 Q.OOE+Oo 1.90E.04 3soE044
Sr-go 1.8226E+00 15.61 31.23 Q.OOE+00 2.BSE( 5.69E+01
Tc-99 4.4241E404 1S.61 31.23 o.OOE+00 6.91E-W 1.3aE42
Th-229 3.0ss2E-10 15.61 31.23 Q.OOE+00 4.s3E44 9.67E-09
Th-230 4.2346E-11I 15.61 31.23 Q.OOE40D 6.61E-10 I132E409
Th-232 2.s27BE-10 15.61 31.23 OMOE+40 3.95E49 7.S9E409
TI-208 1.5820E-08 15.61 31.23 Q.OOE+00 2.47E407 4.94E407
W32= 4.2647E408 15.61 31.23 Q.OOE+00 6.66E407 133E4S Thermal Power

U-233 1.221 1E407 15.61 31.23 Q.OOE+00 1.s1E-06 3.61E4S Nominh Hod Boudng
U-234 1.9955E407 15.61 31.23 Q.OOE+00 3.12E-06 6.23E48 OUqPUI Hea outlult
W35= 2.6194E406 1S.61 o.oo 3.44E404 3.03E404 3.4E4 at) (Wam
W-36 126s3E-0s 15.61 31.23 QO.OE+00 1.9BE404 3.96E404 3.9nE-0 7JtE9-Ot

Us23rt -3.6331E-08 15.61 o.oo 2.16E404 P.15E404 2.16E404 Tolal Total
Y-s0 1.8241E+00 15.61 31.23 QO.OE+00 2-BSE+01 5.70E+01
OMW Ptadlonucre 3.0tEb eao$81Eod1
.r LTanplate Sdect unwry3, Bur23pIwout Smm. l F; -- w
remplate Selction Summ-

Fro SFD use fob r Pamer Dilbr:
Reco Mowtr EW AND U DIRC HYDRIDE LW AMD U DIRC WYDRIDE

kmt C Fa 8ST SST

BOL ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~~~~aiae E0Lt HU~la 606 U

1OIL Eaiterd % . 19. 850187s o 10 dt 20.1

B~~MSumnuwy {IIWdf for burnwP used In *sias:
From sFrt EstUrnatd

N O *X tSTIel 10C lb~f MM K II h SM catbd D I4

Checks-

B~~~rrSP ~ ve UUuC" nl Eslrnst EOL HMIGhe EOL HEt

'Realor dafw, CmI Feval, sbgag. d*" or daf t bmS*VV hrada cusdM kfud

aToW r bum kir all auod abssot wkh MwoSh muat b4 dykied by 80L. hy mind -=t pl spedlc b- vA tW IT.

j

J

i1

J
j

j

j

J

J4
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Fuel Radionuclide inventory Worksheet
XSdo T t-a go i

Fuel 1. TRIGA 8-V20 FFCR FrALY
SNF e k. 730

Fue Unfts & Descr 3 -ELEMEW
Heavy Natal Mass SOL.0.48fk: EOL.O.466kg
ROD Storage Sley: NEEL

'Fuel decay start date: 169
Eumate" as et 2030

T splate: RIGA-SS (LWAJ.Zc SSTr. 10 t 20%. U)
'rtmpoxtemumwp(VWd): 6.66

Template I.OL Heavy Metal s OM1: OM.195
Temolate Decay Thee: 65 iws

Estimated
Canister usage:

0.04

U. Edimates. - on . 1 b Y. Yr Gamma Sources
Photon T4*3l

CUWd Front Uonm Sounding Fuel lnitial Activity Nominal Fee Bounding Fuel Energy Photonalkec

Template Fuael urnup fMWOd) eumup lWt (CI) .- w tees(CI) Inventodes(CI) Group Ibounding)

Ac-227 12442E-08 24.3 48.68 0.00E+0 3.03E4-07 6.06E4-07 Avg. MeY

Am-241 4.0120E-03 24.34 48.68 0.COE+CO 9.77E4-02 1.9SE4-01 00160 1.165.E12

Am-W242 1.0749E4-06 24.34 48.68 0.00E+00 2.62E46 5.23E45- 0.6250 3.f46E+11

AM-243 1.4692E407 24.34 4.68 O.OOE+O 3.58E-06 7.165E0 o_.0375 301E+11

C-14 1.27774-04 24.34 48.68 0.0OE+00 3.11E-03 622E4-03 0.0575 3.248E+11

CI-36 2.8120E-06 24.34 48.68 0.00E+0 65E405 137E4-04 0.0o50 146E+11
Cn-243 4.1759E4- 24.34 48.68 0.00E+0 1.02E-06 2.AE-03 6 701250 12.82EA11

Cm-244 1.7032E47 24.34 48.68 0004E+. 4.16E46 8.32E4-06 02250 3231 4-1

Cl-60 4.8E24E44 24.34 48.68 000.+00 1.17E-. 2.35E42 0375 7.311E+10

b-214 II262 -I 0412 24.34 48.68 O.00E.00 3.8074-1 7.74E-0Il OE5 1249E+12

Cs-135 32719E405 24.34 48.68 0.00E+00 7.84E44 1.57E4-03 6.m 12ME+10

Cs-137 6.8977E-041 2434 48.68 O.OE+00 1.68E+0t 3.6E+01 525 4226E+09

Eu-154 12203E44 24.34 48.68 0.00E+00 2.93413 2.96E4-03 1.7500 1.0ME4
Eu-155 2711SE-06 24.34 48.68 O.OOE+00 1t3E44 327E4 22.40 4293E+04

Fe-65 8.8165E74B 24.34 48.68 0.00E+00 2.1.E4-0 429E46 2.7500 1.ME4
PIS342 23.8376E4 24.34 48.68 0.00E+00 9.34E43 1.87E342 3 5#3E+t)1

1-129 7B4E64-7 24.34 48.68 O.OOE+00 1.79E45 3.59E.s -11 2.519E+01

Kr-65 5.2317E-03 24.34 4868 0.00E+0 117E4-01 1.E34- 70oco 28642E400

Nu-237 1.3232E4-6 24.34 48.68 0.004E00 322E-16 6.44E-45 110000 E41

Pa-231 1.8722E04 24.34 48.68 0.00E+00 4.56E4-7 0.31E47
Fb-210 12620E-12 24.34 48.68 0.00E+0 3.07E-11 6.24E-1

Pr-147 2.7714E.07 24.34 48.68 0.0+00 1.75E24 13.4405

Pu-238 6.4707E4-04 24.34 4S.68 0.00O+00 1.58E042 3.15E42

P229 45203E4-3 24.34 48.68 O.OE+00 2.94E41 2.69E241

PI-240 2.1143-10 24.34 48.68 0.00E+00 5.164-02 134-01

PU-241 26B72E4-3 24.34 48.68 0.00E+00 153E441 2.77E4-

Pu-242 2312E3047 24.34 48.68 0.00E+00 .63E4-06 1.13E4-05

0-232 2.6466E-12 24.34 48.68 O.OOE+00 674E-4 129E-0o
Ra-228 2-.523E40 24.34 48.68 0.OOE+00 6.15E49 3E4-08
Ru-106 1.1377E49 24.34 48.68 O.OOE+00 7.77E-18 4.54E-ut
Se n9 1.2009E45 24.34 488 0.00E+00 3.17E044 6.33E-04
S-126 1.2162E345 24.34 4B.8 0.00 E+00 2.94E-04 1.92E-04
Sr-0o 6.251E4-01 24.34 48.68 0.00E+0 1.52E+01 3.04E+01
Tc-99 4.4241E404 24.34 48.68 QOOE+CO 1.0BE402 2.15E402
Th-229 9.410SE-10 24.34 48.6B O OOE+CO 2.29E4B 4ABE4B

Th-er 1.7098E-10 2434 4B.6B OsOOE+ 1 4.16E9 532E409
Th-23 Z278SE-10 24,34 4B.6B OCCE+00 6.15E409 1.23E4OB

Tl-2C 1.03SE05E4 24.34 48.6B .ooE+00 Z561E407 5 E02f7

U-232 Z.7669E4B 24.34 48.68 QOOE+CO 6J74E407 1.35E46 Thernal Power

U-233 1n2239E4i07 24-34 4B.as QCOE+OO. ZsEd iEe96Es Nomndm at Bolig
U-2S4 &IME407 24.34 45.68 O.OOE+00 iA61E4S6 1.M524 oXpt t1eO

U-235 -2.Swee MU9EM0 2i4. iMa Eathate L2.10~lEn0 40E14. Hit4 (Wf) ves

U 236 1269E-05 24.34 4B.6 0.OOE+00 3.Q9)E44 6.18E404 1JJE41 37E-1

LO-= -3I331E- 24344 QOO 1.30E-04 129E44 1.3 TO Tow
Y490 6.2=541E401 24.34 4B.6B O.OOE+OO 1.52E+41 3.04E+01
Oiher R a -rK~S 1.73E+01 3.45E+01

mrmlt Se lectin Sumxry~ SBup Smn-SMV checks ,
Template Selecton Summary-

Fee fD Usd Basft 10r Parmeter O1flflces:

Rector Aoeaor: LW AND u DIRC HtC£E jW tAND u aRCWYID
Feel aCldc*W SST SST

DM Enrkwm&A 20.04130M7 02.

S y 0U~~~d> - - ~~ ~~ E~asis j~or burmu used In estinute: -

Fro SFD Sotae

: | 1u51 24.3 Nlll ~~~~~b~nwodmted kml 09 kMay _1_ m dxftyed

dig~~~~~~~l ~~~48.e 8 bn d b .

_ 4~~~~~~Etindted *auPu
*-nup Mutt r G6ven DU PEtmtd EOX WGhve EOL HU

'P VAcWr d " reo al. aftwa. shhe or dh~ daft oadxnk* Vwt kba&7mcasd kw Wa.

fotat IVu kor dl kW asecaei wiHINwkshet nwast be dvftd by 60E Mmv Iw mass toge Wec~ bwW-im lW*nup-~
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I
Fuel Radionuclide Inventory Worksheet

Fuel N~ne: ITIGA 8Sh= FFCR MNRC
0NF 10 Ift 703

Fuel Units i Oacr. S.- ELEM~ENT
HeavyMetal Mas 9OL...080k9 eOL.0.761kg
ROD Storage is:r NMl

'Fu dMca stat da: 2035
Esthste as atd. 2030

Teanptat: TRIGA-SS (LWIU- SUT. 10 to 20 U)
rempaus BmMp(llWd* . 6.6

Template DOL "eay Metal Use (1: 0.000196

Esitnated A
Canister usaoe:

18XI1 I
0.0~7 l

Tempate D Tcainrw. 5 Yen
D. Esdmantem a N. nx b y Yb Gamma Sources

Photon Total
CltMWd From Nominal Bou-ng Fuel Intwil Actlvty Nomnld Fult Bounding Fud Energy Photonuse

Radionuclide Telnpate Fuel Burup (MWd)' Bmwup (MWd) (Ci) - lvenktoelsCI) Iwentoriea(CI) Group boundinwo

Ac-227 5173E810 39.14 78.28 O.oOE+00 3.33E-08 f.f67E48 A HeV
Am-241 1.8331E4-3 39.14 78.28 O.COE+00 7.17E-02 1.43E-01 Os50 126WE+13
Am-242m tA129E-08 39.14 78.28 O.OE+00 5.53Es-06 .1E4-04 0.0250 1784E812
Am-243 1.4774E407 1394 7828 O.OOE+00 5.78E8-06 1.16E-05 0o375 2.371E*12
C-14 12871E-04 39.14 78.28 O.O0E+00 5.04E-03 t.O1E.02 oc.575 2.433E812
ClS 2.8120E-06 39.14 78.28 O.OE+00 1.10E-04 2.20E-04 0.0850 1.0sosE12
Cm-243 1.7940E-07 39.14 7a.28 0.OOE+00 7.02E-06 1.40E-05 0.1250 1 .96E+12
Cm.244 1-6962E8-06 39.14 78.28 .OoE+0o0 f.f4E-05 1.33E-04 02250 1.9E.12
CofO .123s9E+oD 39.14 7828 O.OE+00 5.03E+01 1.01E+02 02750 6.490E411
Cs-134 9.0541E-02 39.14 78.28 O.OE+00 3.54E+D0 7.09E+40 os075 8.62SE12
Cs-136 32195E-05 39.14 78.28 O.oOE+00 126E-03 2.52E-03 0os50 3703E811
Cs-137 2.7564E+D0 39.14 78.28 O.OE+00 0 1.08E+02 Z16E+02 12500 75208E+12
Eu-154 1t536E-02 39.14 78.28 0.OOE+08 0 f.02E-01 120E+C0 1.7500 03.W09
Eu-155 2.9293E-02 39.14 78.28 O.ooE+00 1.15E+00 2.29E+0 22500 8.080E+W
Fe-86 7.7158E-01 39.14 78.28 o.0oE+00 3.02E+Ct1 , f04E+.1 2.7500 6A12E+07
H13 1.1111E.02 39.14 78.28 O.OOE+00 4.35E-01 8.70E-0 3so00 7.482E+06
1-129 726s4E47 39.14 78.28 O.OOE+00 2 888E05 5.77E-06 500 4.1538.01
KrI-8 2A263E-01 39.14 78.28 o.ooE+4D 9.89E+840 1.988E+o1 7x 4.701E+C0
N237 12427E806 39.14 78.28 O.OoE+00 4.868-05 9.73E-06 1100 5s55E-01
Pa-231 38811E-09 39.14 78.28 o.o0E+0C0 tSE-07 3.01E-07

'Pb-210 7-s80E-15 39.14 7828 O.OE+00 2.89E-t3 5.788-13
Pm-147 2.1023E+C0 39.14 7828 o.OE+0.0 23E+01 1.65E+02
Pu-23 1.0383E403 39.14 7828 O.ODE+00 4.OSE-02 813E-2
PU-23s 5.5293E-03 39.14 7828 O.OCE+C0 2.16E-0 4.33E-01
Pu-240 2.127sE-03 39.14 78.28 O.oCE+oO 8.33E-02 1.67E-01
Pu-241 1.0195E-01 39.14 7828 .OOE+00 3.99E+4O 7.98E+40
Pu-242 2z328Ew7 39.14 7828 O.OoE+0.0 9.06E-06 1.81E-05
Ra-226 52782E-14 39.14 7828 0.OOE+00 Z-07E-12 4.13E-12
Re-22s 1.933SE-10 39.14 7828 O.OOE+00 7197E1-0 18.1 Eem8
U-213 s.1fs84E-4 39.14 7f.28 O.OoE+00 3.78E849 7.18E+ on
Se279 t30128E45 39.14 7828 o.ooE+00 5.10E44 1O02E3-0
Sn-126 1.2167E-05 39.14 7828 O.OOE+O0 4.76E-04 9.52E-44
Sr40 t2.0084E+10 39.14 7828 O.OCE+00 1.02E+02 2.04E+02
Tce99 4.424aE44 39c4 7e28 O.OoE+OD 1.73E41 2 382.4 02
Th-22s. t37t3E-tO 39.14 7a2s O.OoE+OD s37E9s n7E-d
Th-230 1.800E-11 391r 7a2s O.OoE+Pa 7.0aEmee tA2E-0c
Th232 2.s27sE-tO 39.14 7a2s O.OOE+CD sssE12-s 1.s8E-M

T et20 Wt.6s47ED s 39.14 7828 o.ODE+C a63E LW 133EAe
U-232 4.s73E-0s 3at14 7a28 O.ODE+CO 1.stE-06 3 2E-06 Thermal Power
u F233 1C2203Ed7 391 7a.28 O.OOE+CO 4.78E4S sssE7s N ummalN 80din
U-234 1.59ZSEW0 39L14 7828 O.ODE+OO e23E48 t.25E0s out" Hea Ofiutp
LI235 -2.6194E-0 3at14 O.OD &3.3E44 z.32E404 3.3sE44 (wans) (Wans)

U L23 t 12693E05 3a1i 7828 O.OOE+OO 4.s7E404 s4E44 28E+0 4s6EE
C38 4.ff331Es 3914 uo.oo Z17E404 Z_16E404 2.17E44 Total Total
Y-90 2.8CffOE+OD 39.14 78.28 O OOE+CO 1.02E+02 2.04E:02
Othr Radenrclkes 1.41E+02 2.82E

Templat Seticr t Summay
Fromg SFD Ue Basi for Paamte Differva

9owldrtr LWANDUZ3>H RDELWADUZIRHY

Fuel Clad9g SST 5ST

8BL. HHi Uosif a _ U

SO E'kmv %: 1 9.3423s97 1 0 o 20.1

Bumtup Summary (FlWdf' foier burnup used In estia:
Frs SFD E~stimated

Nomhal 27.341 0 bu9.1 Nl ncakad k th w a m h deso
sozndh9 78 z 8wl~~~~~~~~buf b sors _ beb t bu1

NW GivenulliplhrEstimated EOL HKWhen EOL H11

'Rart sudowk core mnovaL, sbrap t PI zorher date confirmrilh that krf 4hcasdr hJsL

gTowl Warne bfo ald W sdd wllh WeIokhlC m Uto be Odd by sOM he" mec mas tog spedllc bwW vdm (IWNW

I

J

J
I

LI
ii

J

A,

U~
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Fuel Radionuclide hIventory Worksheet
kxetadand TUrrate la .... tioq m -i

I- ~~~~Fud aW.. TRIQA 8.-0W~R OSU
1W DE# 1041

Fuel WAS & Dour. 2 -EL.EMENJT
Heavy Itals Mas": BOL.O.392kg EOL-.3j7kg

ROD Storage SI.: 11EE1

'Fueldecay GM date: 2025
Earkneas Cl: 2030

Temaplate: TRJGA-FUP (LWAU&Z SST. 60 I 100%. U)
bre BumW d): 66.52

Template COL Hea"y Mel ases OCT); 0.0 6
Teonpate Dom s ie: 5 Yam

Estimated
Canister usage:

1 0.021

UL0

IL Ketimates :m b Y. Yb Gamma Sources
Photon Total

CilUWd From Nominal Bounding Fuel lital Activity Nominal Fuel Botmding-Fuel Energy Photonsisee
fadlonucide Template FuefBumup UWdW Sumup(Wdf (Ci) bventorla(C) lwentorkse(C) Group (bounding)
Ac-227 2.8488E-10 20.91 41.82 O.OOE+D 5.96E-09 1.19E4-8 Avg. eV
Am-241 7.5767E-03 20.91 41.82 QOD.E+00 15t-01 3.17E-01 0.0150 6.747E+12
An-242m 2.4459E-05 20.91 41.82 .OOE+O0 5.11E-04 1.02E-03 0o250 1ABIE+12
AII-243 &0983E-05 20.91 41.82 0.OOE+00 6.48E44 13DE43 0.0375 1 10E+12
G-14 1.2590sE04 20.91 41.82 0.ODE+0O 2.63E43 57ZE-03 0.05675 1X7E#2
c0-36 2.6624E-06 20.91 41.82 O.OOE+Do 5s7E-05 1.1 1E404 0.01150 8.134E+11
C-1243 18244E-05 2091 41.82 D.OOE+00 1ODE4-04 tS.OE-03 0.150O 6 E11
Cr-O244 4.ttOE-03 20.91 41.82 O.ODE+00 8.57E220 1.740E01 02200 1.213E+i1
Co160 12410E+0D 20.91 41.82 O.OOE+00 2-E+01 6sE7041 C3700 3A49E+It
Cs-134 e.54s4E-01 20.91 41.82 O.ooE+00 1237E+01 Z74E+Ot os7so 0.70E+12
CsO135 16.763E014 20.91 41.82 .O OE+00 4.13E404 .26E-04 o-esoo2*047E+12
CS-137 2.737sE000 20.91 41.82 O.ODE+00 .672E+01 1.14E+01 12500 4n +12
EPu154 1.2324E6-0 20.91 41.82 O.O0E+D_ 2.5s+eO S.15E+0 1.7500 S.08E4W
EU1ss 1.4067E-02 20.91 41.82 O.o00+D00 2.9IE+00 .822E+00 222 4217E+09
Fe-SS 7.9555E301 20.91 41.82 O.ODE040 1.26E+01 3.33E+01 2Z7500 32E+57
4-23 4D 641 20.9 41.82 O.ODE+OO 82.901 4.41E8001 850 4AsE+0
t-12Z 7.12S7E407 20.91 41.82 O.ODE+00 1.4sE04s 2.sEs-04 soo 1078E+03
KR-22 2.400E401 20.91 41.82 0.03E+00 5.22E+OD 1.04E+01 oOo 1241E+M
N-237 14221Es-0 20.91 41.82 .00E+00 2s.3E404 se07E-04 hem Pow24E+Ot
Pa-M3 1.1230E.0s 20.91 41tn2 O.ODE+DO Z.3sE-s 4.JOE-0

Pb-210 .1436E914 20.91 41.82 O.OE+00 1.t2sE-12 28S-12
F-147 1.1302E+.O 20.91 41.82 O.O0E+00 .36E+ 1 .u73E+40
F-236 s.4826E-02 20.91 410.2 O OOE+00 .3104+4 2 0290 to
Pu-239 1.4367E43 20.91 41.82 0.00E+00 2.4E-042 5 0-024
Pu2w- 121236E90 20.91 41.82 O.7OE+00 Z2tE-4 4To s2E
Pu-241 42sss4Et 20.91 41.82 O.ODE+00 8.96E+01 150E+01
Ote242 4.sotoE46 27.91 41.82 O.ODE+O 10+4E404 1QE+04

Ra-26 2A03sE-13 20.9t 41.82 QOOE+CO 5.02E-12 1.0DE-11I

Rla-228 t1t82E- 20.9t 41.82 0.03E+00 3.8tE-10 _ 7.02E-10
Ru-106 1 .0343E-0t 20.91 41t32 O ooE+OO 2.61e+00 4.33E+Co

Se-79 1.2s32E-0s 20.91 41.82 0.03E+eo 2.BE-4 5-47E044

Sn-126 1JWE OS 20.91 41.82 OLOOE+00 2s53E D4 &SoE044

8F-90 2-5646E+00 20.91 41.82 O.ODE+OO 5-%E*01 1.07E+02

TC-s9 4.031sE2-04 20.91 41382 0.03E+OO a43E4-3 1.e9E402

Th-229 7.7375E.11 20391 4t.82 QO.OE+00 1.e2E-0s 3.24E-0s
nF-233 1.2211E-10 20st 41.8 0.03E+03 zs56Eos 5.ttE-0s

Th-232 Z.3642E-1 1 20.9t 41582 o.OOE+00 4.99E-10 9s7E-10

7>2-8 1.4313E407 20.91 41.82 0.03E+C0 2.ssE406 sss9E406.

U-232 4.1s2VE47 20.91 41.82 o.ooE+oo 11771246 t.7sE-s Thermal Power
s233 6.491E-08 20.91 41382 0.03E+OO t 3E-06 2.86E-06 Nomia Hoea Boundin9
Lp34 2.0189E-6 20.91 41t82 eMOOE+cO 4.22E4_5 a44E0 s ouWx HetoatOupu~t
U23s = -2.6ME0 0s100 .2E0 -7-0 . 0 vWatt) - (wafts)
U-=6 t-s7sE.s 20.9t 41382 O.COE+OO 2.84E-4 S.esE404 I.S+EX LUE400

U28:-M -2-269E08E( 20.91 QOD0 =397E45 3g2E-05 3.97E-s_ TOWa Tolal
Y490 2.5e46E+00 20.91 41,82 0.03E+C0 6.36E+Ot 1.07E+C2
Omer Radonueldes. 7A5sE+01 1.A9E+02qW

Tepl Saelec-o Suminar
jjolnVD Ued est for Parameter OlfleeenoeE.

SOt. HU Conatflueeila U

a-upSumaryIMW4O I~sfor btunup used In asflmate:

N~~kb*. 5.731 20M kw~ipcelmiabdimm~eleewmelefman desowe5

I Eathn~~~~~~~~90ated Durnupf

NOSVaLL. ___ 3
Bounclrig ji 0.S1t 5 a e C I I ~ i 8 4 5

rudmoe emovdalmporageir or olta dele cmdtnnkl VWs Inadatrio ceasedl for Wal

'Tout beap lor m KWd wsoodated w~h Oft work~he nvat be Svkad by D0M WeMv eta mass ID get pecile bumup values (M 6IUT).
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Fuel Radionuclide hwentory Worksheet

Fuel Mane TRWG 6.5S2 FFCR SLO'VENIA
SttF ) f:941

Fuel lunla & Dow: 3 -ELEMENT
Heavy Mea Mases: BOL.O.473kg7. E04.0.467kg
ROD Storage Sam~ NEEt.

'Fuel decay tW datr: 1959
Estimates as of 2030

TOnyetat .T9IA-SS (LWAJ.Zix. SST. loW 0% U to

'TemPae SWFaw(MWd): 66s
Template BOL Heavy Meal mass IMT) ODS195

TemptatDylecay1W 66 years

Estimated
Canister uage:

0.04

XL Estimates in X. X b Y. Y_ Gamm Sources

Photon Total
CMU1Wd From Nombial So-nding Fwel hntial Activity Nominal Fuel Sounding Fuel Energy Photonslsec

Radlonuclide Template Fuel Bumup (MWde Bumup (MWd) (CI) Iwentorles(CI) hlnentodes(CI) -Goup (bounding)

Ac-227 1.2442E-08 16.14 32.28 0.OOE+00 2.01E-07 4.02E-07 Avg.eV

Am-241 4.0120E43 16.14 32.28 0.002+00 6.47E402 129E601 02150 1.104E*12

An-242m 1.0749E406 16.14 3228 O.OOE+O 1.73E-05 3.47E65 00250 2291E+ll

Am-243 1.4692E-07 16.14 32.28 O.OE+O0 2Z7-06 4.74E-06 .a376 1S996E+ll

C-14 1m2777E-04 16.14 32.28 Q.OOE+00 Z06E403 4.12E.03 0.0675 2.153E+11

a-36 2.8120E-06 16.14 32.28 0.006+00 4.54E-05 9.06E45 0.06E0 12906El1

Cm-243 4.1759E-08 16.14 32.28 0.00_+00 6.74E4W7 1.35E-06 0.1250 6266E+10

Cm-244 1.7098E47 16.14 3228 MO00+000 V-76E46 *52E-0 02Y508 1.1tlE+11

Co060 4.S241E-04 16.14 3228 0.OOE+00 7.79E-3 1.56E402 o0a5 4.847E.10

Cs-134 1.5970E-10 16.14 3228 Q.00E+00 2.584-09 6.15E-9 0.5750 280E+ll

Cs-135 32195E405 16.14 3228 O.OOE+00 620E-04 1 .0E43 08500 7646E409

Cs-137 6.8977E01 16.14 32.28 0.OOE+00 1.11E+01 2.23E+01 12500 3.8340

Eu-154 12236E04 16.14 32.28 O.OOE+00 .97E-03 3.95E-03 1.7500 2.049E+06

Eu-155 6.7158E406 16.14 3228 O.E0+00 1.08E-04 2.17E-04 22500 2.e44E+04

Fe-55 8.8165E-0 16.14 32.28 O.OOE+00 1.42E406 2.85E406 2.75C0 1.174E+04

F143 a.8376E-4 16.14 3228 O.OE+00 6.19E-03 124E402 3.6000 .968+01

1-129 7.3664607 16,14 3228 O.OOE+00 1.19E40 2.3845 60000 1.679E401

Kr-85 5.2316E403 16.14 3228 O.OE+00 &44E462 1.69E41 7.000C 1.895E400

-M237 1.3232E406 16.14 32.28 0.006E00 2.14E405 4.27E4S 11000 Z154E401L1
Pa-231 6.04E-07

P1,210

5-5203E43 1614 3228 0.00+00 S6.91E42 - 1.78E41

Pu-240 2.1143E403 16.14 3228 0.00E+00 3.41642 6.82E402

Pu-241 6.6872E403 16.14 3228 0.006+00 9.1SE42 184641

Pu-242 2.312SE47 16.14 3228 0.00E+0 3.73E40 7.46E406

Ra-226 2.6466E-12 16.14 32.28 O.OE+00 427E-11 8.84E-11

Ra-228 2.S278E-10 16.14 32.28 O.OOE+00 4.08E49 .16E-09

Ru-106 1.1377E-19 1614 3228 O.E0+00 1.S4E-18 3.67E-18

So-79 1.3009E40 16,14 32.28 00E+00 2.10E-04 420E44

Sn-126 12162E40 16,14 3228 0.00E+00 1.96E44 3.93E44

Se-GO 6.2511E41 16.14 32.28 0.006+0 11.01E+01 2.02E+01
Tc-99 4.4241E44 16.14 32.2 0.006400 7.14=_0 1A3E42
Th-229 9.4105E-10 16.14 32.28 0.006+00 1.52640 3.04E408
Th-230 1.7096E-10 16.14 3228 O.OOE+00 Z.76E409 5.62E49W

TS232 2.5278E:-10 16.14 32.28 QOOE+OO 4.08E409 8.16E49

11-M 1j0305E-08 16.14 32.28 QOO0E+CO 1.66E407 363WE07

U-232 2.7669E408 16,14 32.2ff QOCE+OO 4.47E407 893E W

U-233 12239E407 16,14 3228 O.OOE+OO 1.98E406 3.95E46

UI-224 3.1278E407 16.14 3228 QODE+OO 6SME-06 7.01E405
tl435 -Z6179E406 16.14 QOO0 2.03E 04 1.61E404 2.03E044

U 236 1269E45 16.14 32.28 OAOE+OO 2.05E404 4.720E44

U236 -6331E-W 16.14 QOO 127EC04 1-27E404 1-27E044

Y490 6,2541E401 _ 16.14 _ 32.28 QOOE+00 1.01E+01 2.C2E+01

Other Radionucide .14+01 229E1+01

IlL Tnpl Se cto Sunm ,iur mup Sun nr. d er aeca -sr ..S4 .. c -.
T dae Selection Summar

From SF0 Used foasis 1r Parameter DifeeneAr

Reector M LW AlUUaRCHNMM LWAMV U R141E
rscb OW SST

0oL nu cnstiuent: U U
ROL m * . 1987312476 101b20.1

Eunup Summary (UWd_ _ 18as for burup used In estinade

From SF0D Esmated
Nomnlt: kua 16.14 Nm*W WWu 164tyu SF4o0 mweb a .

_ uding~ |_2N BmWld bW bl latVA9awlipwp

Checks

Esdamated wupf
iMuim p ~uftlpBru Estimated EOL HUAGfen COL. HU

Noi nalt: 1 K c se r .el

'Pak**' Cm -2 0 *VDXt 9 wfra Wkraao o ka.

Thermal Power

Output HeaK output
Waets) (wats)

128E41 2.66E41
Tolw ToWl

'roW bemw rall lMba sodaled w ~lt 84 wouklcelee meatbed kL-dedby 30 . havy natal emaa St g s pedfl b eau$v duee(M W 4'MT).

- 00/SNF/REP-M7
-R eviaton

March 2003
Page D-217f D4-85



I I.

Fuel Radlonuclide Inventory Worksheet
IL~ and40 Templafte 1nrfirnut-o. -

Fuel Hanw. TNGrA L5?23 FFCA SO0. KORAA
SHF ID # 734

Fuel Units A Oeaw. 3 -ELEMENT
Heay5.6 Metal Ds& OL-0.484;g EoL..0.472kg
ROD Storage Sit: KIEE.

'FPuld SUM dey. 199I
Estimates as at 2030

Tenplt TRIGA-SS (LWAJ-Zm. SST. 10 b 20%. U\
\Twrppate Bumup(Wd* 6.85

Template 34 Ne" metw Mm" t 0. 00195
Terblsat Dea T : 25 ws

Estimated
Caniste usaga

1 0.04

ILEstim1at' m x .X.s b y. yY Ganmaa Soucea
Photon ToW

CIUWd Fron Nominal Boumning Fuel Intiwa Actity Nominal Ful Boundng Fuel Energ Photonstsec
Radionuclide Template Ful Bnwp (UWd' Burnup (MWd' (OCI hventoules(CI) kwtqesCl) Group (boundin
Ac-227 4.1459E-09 11.70 23.39 O.OOE400 4.85E-CS 9.70E-0s Avg. MSY
Am-241 3.5860E-43 11.70 23.39 O.OOE+0 4.19E-42 .39E02 0.0150 2.76W+12
Am-242m 1289ssEs 11.70 23.39 0O.O00 1.51E-0b 3.02E5-s 0.02s0 4.316E+11
Am-243 1A4747E-07 11.70 23.39 0.OOE+O0 1.72E-06 3.4E-06 0.0375 3745E+11
C-14 12839E-04 11.70 23.39 OOE+00 t-SOE-03 3OOE-03 0.0575 4.033Et11
C0136 2.8120E-08 11.70 23.39 nooE+o0 329E-05 6s-05 0.00s Z431E+1
C-243 1.103SE407 11.70 23.39 O.OOE+0O0 I.625- 1 72s5E-06 0.1250 1258CE.11
C,244 7.8917E-07 11.70 23.39 O.OOE+O0 s23E46 1.s6E.s 02000 2O1.5.+10
Co6-O s.2647E2-0 11.70 2339 O.OOE+00 1.485-0 2.17E040 o11m 1.530E*o0
Cs-134 14.6 E-04 11.70 2339 O.OOE+00 152sE-3 2s56E-43 osc S14E*12
C-135 .0215E2.08 11.70 23.39 0.0OE0.0 3.77E4-4 7-s3E404 o1sO 1e2PE+r
C-137 1.7361E+50 11.70 23.39 O.OOE+0O 2.3E+01 4.06E+t1 o2msc ea BnE+di
Eu-14 3.067E-03 11.70 23.39 0.OOE+00 .6sE-02 7.12E-02 Out75u 423OE+up
Eu-155 1.7s2sE403 11.70 23.39 o.ooE+eo Z.10E402 4.tsE402 22500 6.91#E+05
F-2 3.7444E-03 11.70 23.39 O.OOE+00 4-.E702 0.76E02 2.7asc IoAtt+04

-3 3.6tsoE-4 11.70 23.39 0.001.+40 423E-02 s.46E-042 3.S500 96.01E
1-29 7-3s68E4-7 11.70 23.30 O.OOE+0O a62E-04 1.72E-4 T.oW 1243ETo 1
Y.-85 1936SE102 11.70 23.39 0.00E+00 &1IE-01 1.62E+01 7o00 1.403E+00

t237 Ra4*2EoM 11.70 23n39 QOOE+OO 1As8E.s 42.E50 1 1COO i.SE
Pa-231 9.1654E-W 11.70 23 O.E+O 107E4U7 Z14E407
Pb41 1-372sE-13 11.70 23 3 O.OOE+OO 1.61E-12 32tE-12
Pm-147 1.0702E42117 23 O.OOE+OO 1.25E-1 2s0E-01
PF238 11,8WE04 I 1fi.70 23-9 O.OOE+OO t.O4E402 Z0C7E42
F>23s ss263E403 11.70 2&339 oOOE+OO sA6E402 1 2sE401
PIF240 2.1233E43 11-70 23.39 O.OCE+OO 2A8sE-02 4.s7E402
PU-241 3.8962E402 11.70 23&39 OLOOE+OO 4.s6E41 9.11E-W
PU-242 2.312sE407 11.70 23.39 O.OOE+00 2.70E-0f S.4IE4)S
Ra ?206 457s52E-13 11.70 2339 O.OOE+CO s.47E-12 1.0sE.11
Ra-s 2.4827E-10 11.70 23.39 nocE+oo 2.90E-00 ses1E-W
Ru-10s g.8526E-08 11.70 23L39 Q.OOE+OO 1.1sE-0s 2-3DE06
Se 79 1-101sE-0 11.70 23.39 O.OCE+OO 1-s2E44 3.041E44
5Sni126 1216sE-0s 11.70 2339 O.OOE+OO 1A42E404 2 85E044
Sr40o 1.6195E+00 11.70 23L39 O.OOE+OO 1.89E+Oi &w79E+(H
TCss 4.4241E404 11.70 23.39 O.OOE+OO s.17E403 t.O3E402
Th-229 4.2451E-10 11.70 23.39 O.eOE+00 4.96E-M 9.s3E-0s
Th-230 a13s8E-1t11.70 23-3 LO-E+00 7.18E-10 1.44E.s
Th-232 2.527sE-10 11.70 23L39? oooE6+eo 2Z6EW sstE-0s
Ts-208 1.509SE-M 11.70 2339 O.OOE+OO 1J77E47 3s53E407
U-23 4.0662E.08 1.0239 jOOE+00 4L76E407 ss51E47 TheMWPowe
U233 122t7E-7 117o023.39 O.OOE+OO 1A3E40 26E6 Nominal Haft 0ng
U-234 223sE407 11.70 2139 QO.OE+OO 2.62E-0t 5.24E-0s output HasOutput
u-235 -2.6194E-M 117oo. 07E404 1.77E404 Z07E4-4 (watts) (Waft)
LI238 126ssE-0s 11.70 23.3 O.OOE+OO 1As8E44 2.s7E-4 2,48-1 -4.ss9M
U.-23 4.6331E408 11.70 ooo 12sE404 1.2sE44 12sE44 Total Total
Y-s0 1.6195E+c 11.70 2.9 aEo 1so 3.7sE+01
L llm Radionu cides01.E+01 4.02E+ 1
IIL Ta kpat S dO Summary Bnrnup So jn" amda e +>9-P
TenSat Selection Summnary

Frr SFD Used Basi for Paamee Weences:
Reoclr 1:aderfl l Lreo AND U DMC HYDIE E AM .MM W U ci

r AM C l a ST _ S ST e
BOL HU Contiu " U _ U _

SOL Enrichatn 4 20 *o0b 20.1

BunpSummary (IWdqP fo 1r bumup used In 09smat:
From W:D ~ Estrut

Hlinhiru 11.701 7.4 kw WmI M* km SFD wafIf W b
Boudgn:[ ~ 23.3 kwup asss llo b e Mk i burms ha

Chec"E hp
OuKDMNP11F e Ournulp BEstimates EOL HAve EOU His

Bouinw ~~~~1.43
Raorw shu, cmw renos, aq . *hpp orW dab omi t" h n on ceasd to km.

brtdrlb WRW for lan km agoaeog ok murs be dvkbsd by WL he . y sl dsef bumvle (MWd).

U.

DO5JSNF/PEP-078
Revision 0

March 2003
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Fuel Rladionuclide Invetry Warksheet

I W~elsul Teqilat Jnfa:mti "
Fuel NWrW. IRIGA S.52 FFCRU OF AZ

SNF ID S. 974
Fuel Units & Descr. 2 -ELEMENKT
Heavy Meta U~s": 9OL..0.33f: EOL.0.319kg
ROC Storage SIW INIEL

'Fuel decay star date: 2035
Estrnates as of- 203

T.nupata TRIGA-SS SLWAJax, SST. 10 10 20%. )
rAptare Pumupuwd): 6U

Tenplate SOt Heavy Metal Mm (UT: O.000196
Tsmolate lay Tkhe: S wears

Estlkated
Canlster usage:

0.03

UEstinlites Inm 5. 5. b y. Yb Gamma Sources

Photon TOtal
CMlEWd From Nominal Bounding Fuel InItial Activity Nominal Fuel Bounding Fuel Energy Photonsfsec

_ladionucle Template Fuet Bumup (lEWdf Bumup (lEWd) 4) IwerdodeC) &IventoresCl) Grow (bounding)

Ac-427 8.5173E-10 0.95 1.91 O.OOE440 813E-10 1.63E-09 Avg. UeV

Am-241 1331E-03 0.95 1.91 0.00E+0D 1.76E-0 3.50E43 0.0150 3.056E+1I

Am-242m .4129E-06 0.96 1.91 O.OOEaO0 1.35E-06 2.70E-06 OOM 6.7900E10

Am-243 1.4774E-07 0.96 1.91 O.OOED0 * .41E407 2.82E-07 0.03765 .72E+10

C-14 1.2871E-04 09S 1.91 0.OE000 1.23-04 2.46E-04 0A0875 5.935E+10

CI-36 2.8120E-06 0.95 1.91 0.OOE+00 2.68E-6 .37-06 0.0650 3.677.10

C1-243 1.7940E-07 0.95 .1.91 0.0/240 .71E-07 3.43E-07 0.1250 270Et00

C#IF244 *.62E42.6 0.96 1.9 0.00E+00 1.62E-06 3.24E46 0020 3.119E.O0

Co-OD 1.2839E+00 0.95 1.91 O.OOE+00 1.23E+00 2.45E+OD 03750 tI_134WI0

Cs-134 9.C541E-2 0.95 1.91 O.OOE+00 8.64E-02 1.73E41 0S75 2.104E+9t

C)-2135 73889/E-05 0.95 1.91 0.00E2.0 3.07E-05 6.41505-14W 9.3I4

Cs-137 2.7564E+00 0.95 1.91 .OOE200 2.63E +00 5.26E+00 t25C t.83E+tt

Eu-1154 1-5368E-02 Q96 1.91 0.00E00 1.47E-042 2.93E42 3 .7500 12=+06

Eu-2165 2.993/E2-2 095 1.91 0Q00E00 2.80E-02 6.59E402 22050 1271E40

Fe-46 7.7157E4-0 0.95 1.91 .OOE+00 7.37E41 1.47E+OD 27500 4.06+0

Pu-241 1.111E4-02 0.95 1.91 O.O0E/00 .t6E-02 2.12E402 35COO 1J20E+W

P-129 7.384E4-07 0.956 1 0.00/E00 7.03E-07 t.41E406 60 127OE40

Kr-BS 25263E201 0.95 1.91 .OOE+00 2.41E4-1 4.82EO1 ?0O t 2e2E401

Np-228 1.2427E406 0.96 1.91 0.O0E*00 1.19E06 2.37E.46 t=1 1$52E4

Pa-2S1 3.851 E4g-09 09 1.91 0.00E+00 38.58E-0 7.35E49

Pb-210 71S880E-15 0.95 1.91 0.00.00 7.05E-15 I.AIE-14

P8,147 2.1023E+00 0.95 1.91 0.OOE+00 2.01E+00 4.01E+OO

Pu-S 1.0323E403 0.95 1.91 .000E+00 4.22E44 I.5E-03

Pu-239 3S5293E-03 0.96 1.91 O.O0E+00 621 E-03 .206E-02

Pu-240 2.1278E4-3 0.96 1.91 0.00E.00 2.03E-43 4.06E-0S

Pu-241 1.0195E-01 0.95 1.91 0.OOE+00 1.73E02 t.95E4-01

Pu-242 2.3127E4-0 0.96 1.91 0.00/E0 2.21E-07 4.42E407

Ra-226 6272E-t4 0.96 1.91 0.00E+00 6.04 7 .24 1.01E-13

Ra-228 1.933BE-10 Q96 1.91 .OOE00 1.52E-10 3.69E-10
Ru-106 9.1684E4- 0.95 1.91 1.OOE7/0 .75E-042 1.7E-041

Se-79 1.308E4-06 0.95 1.91 0.OOE000 1.24E405 24A9E405

S1-126 1.2167E1-0 0.95 1.91 O.00E+C0 1 -.106E405 Z.32E-05

Sr-90 2.60460E00 0.95 1.91 .OOE+ 2.49E+00 4.97E400

Tc-99 4.4241E44 0Q95 1.91 OOE 422E404 8.458E/04

Th-229 1.3713E-10 0Q95 1.1 QO.O31 E-10 2.62E-10

Th-M0 1 .8090E-11 tQ96 1.91 Q.OOE+00 *.73E-11I 3.45E-11I

Th2S2 25c27BE-10 Q95 1.91 Q.OOEc4O 2AiE-10 4.8E-10

TI'mB 1.6947E-M 0.95 1.91 QO.OEB4 1.62E408 3.24E4B6

U-2 4.73E48 0.g5 1 M O.O0E+W 4.65E46i 9.3E46 Thermal Power

Ulm3 12203E407 Qgs5 I.QOS40 1tE407 2-S3E407 inminXalms sounding

U234 1- 42SE07 Q95 1.1 QOOE+OO 1-52E407 3.04E47 Output g - Output

U-235 2JO194E46 0.95 O.OO 1.37E44 1.35E404 1-S7E404 '(Watts ' Watts)

S236 112693E-05 (L95 t.9t QOOE+O 11E-05 2.42E405 &35E42 t.11E-t
U-238 43.6331E48 Q.95 .O & 4 a6E465 662E405 Tota Total

Y-90 2.6060Ec40 Q95 1.91 Q.OOEvO0 2A9Ex40 4.98Ec40

Other Radionuldes S- -. S Ps-nr"m3.44EO0D 6.SWE+0

Te ws Selection Summary n .
Flon FD | Usedt eaSIS for Panater D0hen 0ls:

R~ed ModrLtod. LW AMD U DR WIDRIDEK LW NOD U ZRC H;ORDE

rusb&a SssrS:T
EOL MM Cntiuns U U

r OLE he - 1 0sJ - t0fj21..

Burnup yumr (UWd) *w b as1 nup used in stimate:

Fro SFD E~

otaalor a a be d bJ 9 h ealea hm tl b a vasls destdoyed
dig~~~~~~~~~~~~2 t M .9t00 ID_1 be Lse aiWbar

Checks.- .

Esttd Sumupf

vP m QW BUMP apmae Bd l NUT Hv Cmt Mm
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Fuel Radionuclide Inventory Worksheet
Xf 0 snadla-hat h4nfffautM-,

Fuel HuIn. TRIGA 8.512 FPCA U OF 5.
SNF 108: 448

Fue Unsi & Deser-. 4 -ELEMENT
Heavy Metal Mom BOL.0.OkS; EOL.O.751lq
ROD Staraga S58. NaEL

'Fuel deystS dAd. 2035
Estimates s d 2030

Tempw= TRIGA-SS CLWAI-Zz. SST, 10 le 0%, LO)
Template Dtnup(inv* 6.85

Templat SOL Heavy Mo Uses MT1) 0.O00196
Tomahb Dwav Thw 5 Vas

Estinated
Canister usage J

13'x1O .
I 0.O5

S -
IL EAdnmate ,-- - m Y. 4 b Yb Gamms Source,

Photon Total
Energy Photons/see
Group (bouning)

CJUVWd From Nominal Bouning Fuel MeitW Actvty Nominal Fud Eounding Fud
Template Fuel Bumup (uW)' Burnup (MWdW (Cl) InventodeCI) bwntoules(CI)Radconuclide

w = c n

Am-241 1.8331 E-03
Amn242mn 1.4129E-08
Am,.243 1.4774E-07 _

4M.00 b1. I u.uu+uu 7.94E08 IA
1.71E401 I4e.58 93.17

C,14
~S8

Cm-243
2.8120E-06 46.58 93.17 O.0OE+OD 1.31E-04 2.62E-04 0.0850 1.794E*12
1.7940E-07 46.58 93.17 LOOE+00 8.3G6-0S 1.67E-4 j 0.1260 1.303Et12
1.6962E4-0 46SS8 93.17 O.OOE+00 7.90E45 1.50E.04 0250 1- .2+,12
1.2839E.00 48.58 93.17 O.OE500 5.98E+01 1.20E+02 1 0.3750 7.724E-11

I
Cs-134
Ca-125
Cs-137 2

1.0541E-02 4.58 9317 O.ODE+CO 422E540 8.44E+00 0.5750 1l27Et13
1.2195E-05 48.58 93.17 OD.EOO+ 1.50E-03 3.O05.3 I .850 4407E 11
Z7564E-00 48.58 93.17 O.OE.40 1.28E02 2.574E102 12500 j950E+12

Eu-154
Eu-155

O.ODE+00 3.59E401 7.19E+01 7.631E*07
4658 93.17 O.OE40 5.18E-01 1.04E+O0 3.500 8.81E+CS

7.3884E-07 4858 9317 O.ODE00 3.43E-O6 .87E45 S ooDO 4AK02E544
-

KV.S 4858 93.17 O.OOEO0O 1.18E.01NW
N237 1.2427E-06 4658
Pe-231 3.8511E-09
Pb.210 7-1880E-16
Pm,447 2.1023E.00

46.54
93.17 OOOE+00 5.79EO-
93.17 .OOE+00 1.79E47
93.17 C.OOE+00 3.44E-13
93.17 O.OOE40 9.79E+01
93.17 O.OOEO4 4.84E412
93.17 O.OOED0O 2.58E01

2.35E.01
1.106-04
3.69E.07
6.88E-13
1.96E,02
9.67E-02
5.15E-01

I o0000 6.36CE-01
7.00 5.58440

A4
4658 93.17 O.OCE04 0 9.91E-02 1.98E-01

PU-241 1 4658
Pu-242

9117 O.ODE+CO 4.75E+O0
9.17 Q.ODE+00 1.08E-4
93.17 Q.COE+00 2.46E-12
93.17 O.ODE+C0 9.01E49
9317 O.ODE+C0 4274E+D0

9.511E.00
2.155E405
4.92E-12
1.80E-08
8.54E.40046.58

Ss.79 46.58 9317 O.ODE+C0 ff08E-04 1.21E-03
Sn-126 48.58 93.17 E-4
Sr-40 2.6045E+00 48.58

Th-229
Th-230 93.17 O.ODE+DO 8.43E-10 1.69E-49

46.58 93.17 O.ODE+DO 1.18E4-8 2.36E-4
1.6947E48 468 93.17 O.ODE+00 7.895E-07 t.S8E064

4658 93.17 0.COE+O0 2Z7E-0 4.54E5-6
46.58 93.17 0O.DE+00 5.68E-06 1.145-056
46.58 93.17 O.ODE+00 7.42E046 1.48E4-

Thermal Power
Nominal Heat Bounding

Outpdt HeOa Oel
(Waft) IWaft)

1.5925E47
-2.6194E-06 46.58 0.00 3.4eE-04 2.24E504 3.46E-04

- ----- -- . --- - . ---- -- ---- --~~~~~~~~~~~~~~~~~~~~*40.*a t1& I U.Lr+juU O.ViC-M IAWl-W ;.71~VAI DIV=4

U-M3 -3.6331E.016 46.58 0.00
Y-90 2.6080E.400 48.58 93.17
Othe PRadontickjes
UIL Templat* Sdedlaon SUnmUrv SW-HP umr, and Checa .%3~ -L - I

2.15E-04 2-13E-04 215E044 I TOW ToWal

. .

I. %mp -en w
From SFD Used

Rleactar Moderator LW AND U nIC HYD0E LW AND U 2IRO HYMDESO
Fud Cdsddigv SST SST

BCL Hl Conastflunte U U
BOL Eorkhme .ln- 20.00000115 1010 20.1

lasas for Parameter Dhiferences: J

Jlaumuip Summaw (UWd?' Basls for bumup used in esffm

L FmOm S

a WW".
___ .__ _,

lCheds

I
HB Mmuftbis8 I Estmatd Smue I

Iobuk
SOMCM_

1.711 23
3.421

Estiatd ECL HUIGlkn EOIL HU

I .~

'Feady dssown, cam rp, srag d**"V or oew daft coimirig VW kradaon ceasd lo fu
'To bvsp law al fe asodalad w'h t woiaa must be dvded by DOL he"y meW mas is got Spedi lxwW vAl (MWdIVT
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Fuel Radionuclide hwntory Worksheet

I X X0a4 Teptjlate WsifmtiOR X

F"e Name: iRIGA 1119/2 PFCIA U OF TX AUSTIN
SWT B. 325

Fuel unitsa & es 3- ELEMENT
-* Meta Man: B8OL.04U EOL.0.4f

ROD Storege =e: NEEL1

'Fuet deca star dxe: 2035

Eatinats as d: 2030
Temnplae TRiGA-SS (LWAtbx. SST, 10 ID 20%/ U)

a1Tunite Burnup(lWd: 6.5
Tenplte SOL ieevy Mt Mass MiU) 0.000195

Tmlnn. C v TIneW S e

Estbristed
Canister usage:

r0.040-

. EU ates U' 8 . n b Y. IS Gamma Sources
Photon ~ Tbtal.

CIMWd Fmm Nominal Bounding Fuel inital Activity Nominal Fuel Bounding Fuel Energy Photonsftec

Rxadiouclde Teowtate- Fuel Burnup (MWdf Burup (Wdf I) iventodes(C) bkentom Ci) Group (bounding)

Ac-227 8.5173E-10 9.16 18.33 .OOE+00 7.81E-09 1S66E48 Avg. M*V

Am-241 J331E-03 9.16 183m QOOE+00 1.68E-02 3.36E42 0.0150 ±962+12

An-242m 14129E60t6 163 O.OE+00 129E-05 2.59E405 0o250 6.51DE611

An-243 A.4774E-07 9.16 18.33 0.00+00 1.35E-06 2.71E46 0.0375 SM.31E11

C-14 1.2871E44 9.16 .33 Q.OOE+00 1.18E-03 2.36E-03 0.0575 5.988.11

ck136 2.8120E-06 9.16 18.33 O.OOE+00 2.8E-05 O.1E-06 0.0o50 3s---�

Cm-243 1.7940E-07 9.16 18.33 O.OOE+00 1.64E-06 32E-06 0.1250 2.563E+11

Cm-244 1s.2Es06 9.16 18.33 Q.OOEc00 I.56E-05 3.1E-S 022so 2.943.11

CoD-0 1.2839E+00 9.16 1s.33 Q.OOEc00 1.18+201 2.3E+01 0C37o 1.52DE+11

Cs-134 9.0541E.62 9.16 .33 O.OOE+00 83E-01 .66E+00 05750 2.020E*12
Cs-135 32195E-05 9.16 18.3 .OOE+00 2.95E-04 6.90E-04 0.e00 617,10

C5,137 2.7564E+00 9.16 1a33 O.OOE+00 2.53Et01 6.06E+01 12WO 1J.71E+12
Eu-164 1.s36sE02 9.16 183 O.OOE+00 141E-01 2.823-01 1.7500 .17409

Eu-1S5 2.9293E42 9.16 18.33 O.OOE+00 2.6E-01 37E-01 2.2800 t809NW
Fe-65

I , P&-231
jj Pb-2110

7.715sE401 9.16 18.33 l 707E+00 i.41E+01 2.7500 1.501E+07

e 2.04E-01 33000 1.747E+06
5.0O0 9.906OD.

183a3 O-OE+4

3.85113E09 9 9.16 18t33 = .OO4+00 3.-3E-08 7.OGE438

2
7.38 0E-1i R9.16 18.33 O.OGE+u- 6.77E-14 I3iSE-13

o s9.16 1t.33 O.OOE0+ 1.93E+01 3.65E+01
s9.16 18.33 O.ODE+ 9.52E-03 1.90E-02

-

Pu-239 5.5293E-03 9.16 18.33 O.OOE+O 6.07E42 1.01E-01

Pu-242 2.3128E-07 9.16 s 833 0QG+OE40- 2.12E46 4.24E46

a-226 52782E-14 9.16 1833 .OOE+00 4.84E-13 9.67E-13

FRa-228 1.93383-1o 9.16 s3m 0.00E+00 1.77E-09 3.54E-09

RU-106 9.1684E42 9.16 a33 0.OOE+00 40641 1.683E+00

Se-79 1.301E46 9.16 m33 O.OOE+00 1.193E44 2t9E044

9F-126 1.2167E45 9.16 18.33 O.O0E+O 1.12E3e4 223304

Sr-gO 2.6045.E+0 9.16 1.m O.OOE+00 2.39E+01 4.77E+01

TC-99 4.4241E44 9.16 18.33 0.OOE+O0 4.05E43 S11E-03

Th-229 1.3713E-10 9.16 18.33 O.OEt+00 1263E49 2.51s-09

Th-230 1.80E0-11 9.16 .33 O.OOE+00 1.66E-10 3.32E-10

Th-232 2527sE-40 9.16 18.33 0.OOE+00 232E-49 4.63E-09

T-20s 1._947E45 9.16 133 OD.E+00 1ssE3-07 t11E-07

U-23 4.s737E4s 9.16 1.33 0.00E+00 4A7E-07 a93E-07 Thermal Power

U-233 12203E407 9.16 a33 O.OOE+000 1.12E46 224E46 Nodnai Neat Sounding

U-234 1.5925E407 9.16 1833 .OOE+O0 16E406 2.92145 6 Outt NHest Output

U-235 -2.6194E46 9.16 QOO 2.05E44 t.stE44 2.0S464 1 V =ta) - ttes)

U-236 1.26364 9.16 1t.33 O.OOE+O 1.16E44 233-04 6.E3-1 1i75+M0

U-238 a.6331E4s 9.16 0.00 1293E04 1.29E4 129sE4 TotaW Total
1-:

SW

i

L-1
I
L-.

Y-9o
Otler F
llL TIM

F.;i-,

2.6060E+00 9.16 am33 239E+01 4.78E+01
3.30E+01 861E+01

._: - , ,, r -

FromSTo Uaed JE
Ham I . .. Momrto LAMIOU ZIRCHYDOIqDE LW AND U ZIC .... ... m

301. NM C enatituenfts1 U I

as for Paramer Differences:

I SOL b|khmet %J 19.7918878 o 10 b 0.1

Burnup Sununary (W 1asis for bumu used In bstimate:

.-.m 8FO Eubd

Ia~~~~~d w F ~~~~~II e* N m " k "
Bou maw- s 4 = A b0 be %C O bt" m M

-~ :1

I

U._.m~ ~tnbtM I 11[tmated~uroupf
Emtinmted tOi. NMIGiven £E0L KU

I Oms0
SmabtnwrI -

r d a .core removtl, gara . pht g . aorl d ecm lfm*,g tet hadia n ceasedforf l.
3
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I
Fuel Radionuclide inventory Worksheet

J Fuel gq4,Tepae omatfonI
Fuel Nunm TRIGA SAW20 FFCR ZAIRE

SHIF 1)9 735
Fued Unite II Dear. 4- EL.EMENT
Hev MoelW ma BCL-0 MVw EOL0.D63ftg
ROD Storage Sl. INEEIL

'FUe de Sar slt dale: 2010
Estimates m d 2030

Templ TRrIA-SS (IWAIZM SST. 10 to 20%. U)
'T`-ptlf BWuupUPdM : 6.65

Templb BOM H. es etl Me" s T) o0.0019s
Trml Vec- Tie. M 20

Estimated
Canister u

1rx10 --
0.04

ILEs~iuiatm I Yx. Xb Y. y, Ganun Sources
Photon Total

CIlMWd Froira Nominal Bountdig FudI Initial Activity Nominal Fuel Sounding Fuel Energy Pholonslsec
Radlotuclidd Template Fuel Burnup (MWdf Buunup (MWd) (Co bnventories(C) kIventorles(CI Group (bounding)
Ac-227 2.6436E-09 6.22 12.44 O.O5OE 1.64E4- 329E-08 Avg., V
Am-241 31429E-03 6.22 1244 O.OE+00 1.95E-02 3.91E-02 0.0150 1248E.12
An-242m 1.3195E-06 6.22 12.44 O.OOE.00 8.20E-0 1.64E-05 0.0250 2.5945E11
Am-243 1.4753E-07 .22 12.44 O.OE+00 9.17E47 1.83E-06 00375 22475S11
C-14 12847E04 6.22 12.44 .OOE+00 7.99E-04 1.60E-03 0o0s7 2.41aE+11
C-36 2.8120E06 22 12.44 O.OOE+00 1.75Eos 3.SOE505 0.050 1.460111
Cm-243 1246sE-07 622 12.44 O.OOE+00 7.75E-07 1.55E-06 0.1250 9.540E+10
Cm-244 9.5s64E-07 622 12.44 05OOE+00 5.94 1.19tE-s 02250 1253E311
Co460 1.78S0E-o1 .22 12.44 O.OOE+00 1.11E+00 Z22E+00 0.3750 493E+10
Ca-134 .8692E-04 622 12.44 O.OOE+0D 3.65E-3 7.30E-03 0.5750 9.034E,11
c0-135 32195E-05 6.22 12.44 O.OE+D00 2.O0E-04 4.00E-04 o0s50 1.OBE+10
Cs-137 1.9489E+00 6.22 12.44 O.OOE+00 1.21E+01 2.42E+O1 1.25C0 1.67E*11
Eu-154 4s9sE4-03 6.22 12.44 O.OOE+00 2.8sE-02 s.71E-02 1.7500 2618.06E
Eu-11S 36045E.03 6.22 12.44 0.00E+00 2.24E-02 4.48E-02 22500 9.0115.s
F.-5 1.418sE-02 .22 12.44 O.OOE+00 8.82E-02 1.76E-01 2.7500 9-.SM403

-I
J

J
J

2.98-EC E4-2 3.5000 6SS2A401

ND-237 1.255E-06 6.22 124-4
Ps-231 7.0406E-09 6.22 12.44 0OODE+00 4.3E46 s76E74
PbO2O 5.80O0E-14 6.22 12.44 O.OE+00 16E15.3 721E-13
Pm-147 4.007sE02 .22 12.44 0.O0E+00 2.49E-01 4.98E-1
PU-23 9.2256E-04 622 12.44 0.OOEO+ s.74E-03 1.15E-02
Pu-3 5.527D8E43 622 12.44 O.OE+00 344E402 6.87E-02
PU.240 2.124sE-03 622 .z44 O.OOE00 1.32E-02 2.64E-2
PU-241 4.9649E-02 622 12.44 O0OE+00 0OSE-01 6.16E-01
Pu-242 2.3128E-07 622 12.44 0.O0E+00 1.44E4s 2.8E5-06
Ra-22a 2.4526E-13 622 12.44 (OOE+00 1.53E-12 105E-12
Ra-228 2.4015t-10 6.22 12.44 O.O0E+00 1A4E-O 2.9-09
Ru-0os a0602546 622 12.44 O.OOE+00 1.90504 3.815E4
Se-79 1.301#456 6.22 12.44 0.005+00 .09E-06 1.62E-04
Sn-126 1216#465 6.22 12.4 .ooE0+00 7.56E04 1.51E-04
sr-go 1.8226E+00 6.22 12.44 O.DO+00 1.13E+1 227M+01
TO-99 4.4241E-04 622 12.44 .ODE+00 2-75E-03 5.505-03
Th-229 309s2E-10 622 12.44 O.OOE+00 1.93E- 3sE-09

1I
J
J

12.44 O.OOE+00 2.63E-10 527E-10
12.44 O.E0+00 1.57E-09 3.14E-0s
12.44 O.ODE+00 9.84E46 1975-07
,_ . . _ _ . _ _ _ _ _ _ . _

U-232 4.2647Es-0 1244 O.OE+00 2.6sE47 5.3OE-07 Thermal Power I
Nominal Heat Bounding

Outpu He" outpu
(Watts) (Wats)
t-Et 3.11E-11U-Z35 12.44 0.00E+00 7AM8E- 1.5sE-04
Total Total IOth Radonudel

I ~~~~~~Frorm SF3 Ue Basis Jor Parametar OtfferabCaL,
Reactor lioderator.1L N U MAC HDID LW APID M HYRIDEJ

I Fud l Eaddin: SI T IJ S
I SmS HE Consltwlertw CO I

i
I OS. Enrlchrmur %Il 20.00000041 j lOWI 20.11 I

Burnup Summary (Mww ~ ______Ia~ for bumup used In estimatet
Ran SFD ~~EStanXWe

llombul:F - 6 ___________J intia ep twe de1 kme SF0 (Meyer dit te8
Bound"___________ I_ 12A4Ajemn b"An unw~ed hibeb ne.4¶ bUMW

___________-L___________-I____

I
I

I
3. m a U .N.ftin I C ly m. a

Nemnaki
Eatnae EOL HEM fUtvCe EOL HN

I 0 99
Boundh9

. ___- _ ,,

. .
..'Rwa wa alsjkhiwn oa mTm *vl eteags evi ptv or other dab otnllm* hat kmaiatlo ceased bar kue

'To tIl bwn, b aS ul assw o cdaWed w Il ft woul* te m ud be dride by SOS hes y e Mine be ge SP-Ifcl bssm VAkie 1W d5 T).
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Fuel Radlonuclide Inventory Worksheet :

-f= _ An. em_ ate ... . I . ...
Fuel Hud w: TRIA SID (AOPR)

SF D t. 895
Fuel USks & D"acr 182- ELEMENT
Heavy alW Mass: DOL.4.3W7tg: EOL-48.35T7g
RO Sorag Me.: NEEL

'FuMecday syart dae: 2035
Eatbknets SS of. 2030

TuWIgpae: ThIGA.SS (l.WAI-ZnX. SST. 10 ID 2D%. u)
Ireniplate Ewxip(WMW: 5 .65

Template SOL. Heavy Metalm Meam.,T) 0.=95

Estimated
Canister usage:

I'X10
r 1.64 ,

11.Egtimawes m; N. x9b b Y. Yb Gamma Sources

Photon Total
CIMWd From Nomninal Bounding Fuel Initial Activit~y Nominal Fuel Bounding Fuel IEnergy Photonsase

fkadionuelde Template FuelBuSmup (WIS' Sumup(Mwd) (Cl) hIventorles(CI) InventorleC) Growup mbouclng)

Ac-227 8.5173E-10 0.00 0.00 O.OOE+00 O.OOE+0O O.0OE+00 Avg. MeV
An-241 1.8331E-03 0.00 QOD O.OOE0CO 0O.OE+OO 5.t62E4*8
An-242m 1A129E-46 0.00 0.00 O.ODE 0 0 0O
AM-243 1.4774E-07
C-14
Cak 0.00 0.00 CLOE.0O 0O.OCCO - 0.0CC-OD o 06 - 017E+07

0.00 0.00 O.ODE+00 C.006 OOE+00 00.0 0.1250 1.16SE+08
0.00 0.00 ._OOE+00 0.OCE+O O.OOE+00 I 0225 42D4E+l0

*00 0.00 0.00 .OOE+00 O.OOE+OD O.ODE+00 0.3750 149E+06
Cs-134 = 9.0541E-02 0.00 0.00 O.OOE+O0 0.001+00 O.OOE+00 Ob750 -. 161E+04

Cs-135 3.2195E45 0.00 0.00 O.OE60 68046EW03
Cs-137 2.7564E+00 0.0 0.00
Eu-154 1.536SE-02
Eu-155
FeS5 I OAME+00 27500 7JK2E+01

H-3 0.OE+OD O.OOE+00 J ff 7.002E401
0.00 QO O.OOE+OO QODE+O .OOE+00 Si0 3J.006E.01

E41 0.00 0.00 O.OOE+00 O.OOE+0O .ODE+00 7Dooo 3JA63E400
E-06 0.00 0.00 Q03.E+0 0.00E+00 O.OOE+00 lt. lll.91E.01

Pa-231 385116E49 0.00 0.00 O.OE.00 .OO6E+0
Pb-210 7.3880E-15 0.00 0.00 0.OOE+00 QOOE+00
Pm-14 2.1023E+00
Pu-238

D = QW0000
0.00 0.00 0O.O+00 O.00E+00 Q.0wE+00

E 01 0.00 0.00 D .OOE+0O O.O6E+00 QOE+0O
Py-242 2.31286E07 0.00 0.00 0O.0E+00 O.00E+C0 O._0E+00
Re-26 56272E-14 0.00 0.0 O.0E+O0

1.g338E-10 0.00
RU-106
Se-79 O.OE+MO

Sn-126 I.O0E+00
0.00 0.00 0.0012+00 O.OOE+00 QODE+uO
0.00
QOO

0.00 0.0062+00 O.0E+00 O.E+CC
0.00 0.0CECOD O.OuE+0uO O.OE+W1.3713E-10

Th-M 0 - 1.80G0E-1 I 0.00 0.00 0.0CC-CO C.00E+00 0.006ECO
Th-232 295276E-tO 0.00 0.00 .E OD0E+0 ODE+00 O.OOE+00

-206 194,7E-08 0.00 0.0 0OOE+00 O.ODE0 O .ODE+OD

13-233
4B737E4-8
1t203E47-

0.00 0.00

U-2341595-
U-235 -2.61946-4
L126M 1.2*93E-C

Thermal Power
Nominal Heat Sounding

Output> "eat Output
(watts) (WVats)
676E.4o &766E-

U230
Y490

-3.6331E4

ZO2A0E402 2.Ott8E4_
CLOE+00 O.ODE+00
1 stDE42 1 30E402

O.ODE+OD OLOOE+00
Q WOE+wD Q wE+OD

0t1a! 06w

|te --itate Selecton SUmmarb -I
From SF0 Used t

Fuctor Cldritnr L.W AM US 1 4T- UW U MAC tDRO
Rat Modue: L ST W ST

SOL HMM Constituents u u
_06. tnrEcnt %.I 19.51243 10t620.1

4asis for Parameter Differences:

tum-up Sumar (WcW
From BRA

Nonist
Boning

kwas o burnup used hin estimate,

Wtmnlbmp Wmf *Kty kmn SF0 (Mweled 651A"d
j -- asawedlaboblmamvduel hamq

[Ch~l~ckl ~ -- -I

I
Esurnatedwumupf

Bwnup MUfttlpwt I_ Given Burnup I
0.00l

Ismate . HKM le. ROL nM HU

.gondnwi
. ,

_ .- 'REs06r etairw s remoo al. * torage. atMipph or, a5am , p n o w dat w M ng SW kradafttn ceased fIr W .

-TOMt buam for al feel asodated wlh 1tls w ~ " mWIt be dvdked by 80L Neavy wmt men lo get epecric twpt values (MWdIMi).

- OOE NFffREP-07
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Fuel Radionuclide hwentory Worksheet
Lk Fivael Tmlt lfrsule

Fuel sam. ThIG STID (ALUM) AARRR
SNIF U t. 238

Pus Uuits & Desw 71 -ELEMENT
Heavy U. Ulama: BOL.13.376kig: EOL.S.3223g
RD storage Sft ImmL

'Fud deca st dt: 2035
Estine ad 2030

Temple.: TRIG" (LWAJ.Zm. Akm. 10 t 20% U)
eTmoptale D up(iMWd): 6.66

Temple aOL Havy MeOt Man (AM: 0.00018
Templat Doe Tom: 5 yeans

EstimnedaI
Canister

1 0.64

ULEsdintmamI 5, :,x b V. Yb Gamms Source
_ Pboton Total

CUMWd Fron Nomin. Bounding Fuel Initial Activity Nominal Fuel Boundig Fud EnP t Pholonse
Radionucltb Template Fud Bumup (UWWt Bumup (UWdW (Cl) InventauesCI) Iventories(CI) Group (bounding)
AC-227 &0632E-10 3,869.71 7.739.43 0.00E+00 312E-06 6.24E406 Avg MeV
Am-241 22586E-03 3,869.71 7,739.43 O.ODE+00 6.74E+00 1.75E+01 0.0150 1310.E15
Am-242m 1.9925Es0 3,S6971 7,739.43 O.ODE+00 7.71E-03 1s54E402 0.023 2.843E.14
Am-243 2.3323E407 3,369.71 7,739.43 o.o0E+00 9.03E-04 1.81E-03 0.0375 s.541Ee14
C-14 4.3308E405 3,869.71 7,739.43 O.ODE+00 1.68E41 3.3sE 01 0.0875 2.715E+14
0.38 4.3023E.06 3,869.71 7,739.43 O.ODE+00 1.66E04 3.33E-04 0.080 1.900E+14
C-243 2.7429E407 3,869.71 7,739.43 OOE+00 1.8C6E43 2.12E403 5.0020 2342E+14
C-244 3.1504E4-0 3,889.71 7739.43 0.0DE+00 1.22E02 1.44E40 7.00 15.6E+14
Co60 3.1008E-02 3,869.71 7,739.43 0.00E+00 1.20E+02 2.4DE202 0.3750 701E+13
Cs-i34 1.0357E-01 3,869.71 7.739.43 O.ODE+00 4.03tE02 602E+02 0.5750 U62E+14
Cs-t35 831549E-s 3,869.71 7,739.43 0.00E+00 1.22E1 2A4E6.1 OJO 2204E+14
Cs-137 z 7564E+00 3,889.71 7,7a9.43 0.00E+00 1.07E+04 2.13E+04 12s 224E+14
Eu-154 1.3490E+00 3,869.71 7.739.43 0.00E+00 5.22E+03 1.04E+04 1S00 &&7E+12
Eu-155 453880E- 3869.71 7.739.43 O.OE+00 1.70E+03 140E+03 22s00 7444E.i

- 26782E-3 3,869.71 7,739.43 0.00E+00 3.36E+01 1.72E+01 2.75M 645
H 3241 1 s.057E42 3,869.71 7,739.43 0.00E+00 4.18E+01 9.38E+1 &50o0 7s43E
Pu129 73806E0.07 3,889.71 7,739.43 0.00E+00 2.18E403 5.7E-03 s.o0o 4.423E40
Kra-fs 2.723sE34t 3,869.71 7,739.43 0OOE+00 2.76E+02 1.44E-03 7.0000 s.0sE+2
Np237 1.4463E06 3A89.71 7,739.43 0.00E+00 s.60E43 1.1240 110hema P .ow E+r
Pa-231 3.5970E349 3,869.71 7,739.43 O.OE+0O 1.39E-4 Z7sEs-03
Pb-210 8.251E-15 3,89.71 7,739.43 0.00E+00 6.0E-11 1.34E-1 u
PU-347 2.0767E+C0 3,869.71 7,.43 Q.OOE+oo A04E+03 1.81E+04
Pu-238 1.3514-03 3,869.71 7,739.43 0.00E+00 5.23E+80 9.-0E+01
Pu-239 -6847E-0 3,869.71 7,739A3 3.61E+o0 2.20E+8 4.61E+0T
Pu-240 2.2641E+ 3,869.71 7.739.43 0.00E+00 &76E+04 1.70E+.0
Pu 241 12574E-1 a671 7,739.43 O.OoE+C 4.78+02 .73E4+02
Pu-242 aO602E407 a86a71 7,739.43 o.OOE+0 t.t8SE403 2.37E43
Re-220 5.73s3E-t4 3,869.71 7J739.43 QOO0E+CO 22ME-10 4.44E-lo
Rt&228 1.8150E-10 3,869.71 7,739.43 o.OOE+aO 7.02E4?7 1.40E4M
RU 108 s9.3?44E402 3a8s9.71 7.73s.43 o.0oE+Co 3.63E+02 726E+02
So-79 1.2s38E-5 3 369 7t 7 73s.43 0.aoE+0D s o1E-02 1.ODE-01
Sn-120 12239E-05 3,86..71 7 ?3.9.43 O.OOE+OO 4.74E402 9.47E402
Sr-9o 2.SOOOE+OD 3,869.71 7.739A3 0.OOE0DO 1.01E+04 2.01E5+C4
Tc S9 4.4120E404 3,869.71 7,7ag1.43 nOD0E+OD 1.71E+OO 3a4E+00
Th-22 1.474sE-10 3a869.71 7,739.43 o.OoE+CO 5.71E407 1.14E4S6
Th-M0 1.ss49E41 3,869.71 7.7agA3 O.OOE+Co 7.56E48 l.tE407
Th-232 2.37F E-10 Ua869.71 7,7as.43 e.raE+te s.tsEe47 1e4E-0
T108 -94s9E-08 3,869.71 7.739.43 O.OoE+CO 7.53E45 tS1E04
U-232 5.601#E48 3,869.71 7,739.43 QOOE+oo 2.17E404 4.34E44 frm-s Powe
u-m 1.3132E4?7 3,8697n 7,739.43 o.OoE+CO 5.08E-0 1.C2E43 Morainal Heat Bounding
u-234 1J7323E4?7 a869n 7,739.43 Q.OOE+CO A70E404 1.34E403 Output HestOutu
s235 -z.6159E486 3,86.9.71 Q.o S SE43 Q.OOE+OO s.67E403 (wans) (waft)

LO238 12717E-05 3.86.9.71 7,739.43 o.ooE+Co 4.s2E402 s.s4E402 1.9eA 3 2 as+0
U-238 -aSBUE408 3,869.71 mOO 3.61E403 3asE403 3.S1E403 Tcta Tota
Y-s0 2.601#+C00 3,869.71 7,73aL43 o.ODE+OD 1.01E+C4 2.01 E+04
omur _.doulds 1.A7E+04 2.s4E+04

Tomb"S Seecdon Surrimery - --

Fo SFD r US" BaX r Parmet D ifeNc
R. Io Lw~f IJ A U 7uR HYxDEK |W AM U~ u =R HYDE

Fuel CadhoI ALN ALUM
Ba tD sstlutC U | U

DCL Ernnidm 19 14987 10 t020.1

Buup Sumnmy (II Wd) jBsaSI uar bumup used In estimata

NomkuaI: 494.30 S.9U.an71u. heap alatC1 fe h~e MM .MM de*thW si
ndb: 7.73S.43 bi ina be Wm Km ml bow_

Checks _

muelulmlp~f Given Burnup Estimated EOE HwvU, EO0 mu
momhmt 783 7_

Boundig: 15;6
'Reactor huldinomrmoval, sage. Iq or 1wr dawnta f Iadam ceaed bor h.

'Tot pIxuw br A tu saodsled wi #t wbl ksdet nst be dsedW by 901. ly met man t ge Vedii, uaV v;e (wmdUT).

J
A1

Jit
J
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Fuel Radlonuclide krwentory Worksheet -

]FWed ond'XimnptteWomtw,
__ ~~~~Fuil Maca.:TPIGA M7 (ALUM) AUSTRIA

BNI 1V ll 462
Puel Uiats 9 Douri 66 -ELEMENT
Heavvy Metallmas: 806.-11 jMk EOL.I1lAI4kg
ROD Staraep Ske: IEEL

'Fuel deca start date: 2010
Waimsates as of: 2030

TemphaW. TRIiGA-AJ (LWAlJ.Ztx. Alien., 10 ID 2D%. U)
Oranmplite Sumaup(Slfd): 6.06

Templt eBOL heavy Mertal Mass (M1) 0.00018

Estlimaed
Canister usage:

IS8X1C
I o.sg

*,W. sY -.

. Atimnatas - I' f X, , Y. Gamma sources
Photon -TOta

CUMWd From Nolilal BoundingFuel hJalActivtty Nominal Fuel Bounding Fuel Enyr : Photonaftec

Raionucide - - Template Fuel8urnup(MWdf Mumup(MWdf .(Cl) hknentarles(Ci) -lvtetos(Ci) Group ountfidng)

Ac-227 2.4556E-09 63.00 126.00 O.OOE+ 1.tS5E-07 3.09E-07 AVO:MeV

Am,-241 3S752E403 63.00 126.00 .OOE+00 2.44E-01 4.8E4-01 0.0150 1293E.13

Am-242m 1.8617E-06 63.00 126.00 O.OOE+00 1.17E-04 2.35E-04 OmSO 2.S7ME+12

Am-243 23293E-07 63.0 126.00 0.OOE+00 1A7E-05 2.3-05 0.0375 2.795E+12

C-14 4.3233E-05 03.00 126.00 O.E00+00 2.72E-03 5.45E-03 0.075 2.5838+12

C1-36 4.3023E-8 63.00 126.00 O.E0+00 2.71E-06 5.42E-06 oA0 .5312

C1-243 1.905E-07 63.00 126.00 OO.E0+00 t.2E45 2.40E-05 0.1250 1.785E+12

CII-2 1.7744E-06 63.00 12600 O.OOE+00 1.12E404 2.24E404 .0200 1.428E012

Co401 4318E-03 63.00 126.00 O.OOE+00 2.72E-01 1.44E-01 1.30 106E0l0

Cs-134 6.7188E-04 63.00 126.00 O.02400 423F02 8471642 005 7J30+12

Cs-135 :.31549E-45 63.00 126.00 0.00E+00 .ME403 3.98E43 0J5a 706-E2

Cs-1437 1.9489E+02 63.00 126.00 0.OOE+00 123E+02 2.46E402 1250 0e69E+12

Eu-164 4.0306E4-1 63.00 126.00 O.0E+00 2 054E;41 .OSE+01 17500 3103+10

Eu-215 5.4W1OE42 63.00 126.00 O.OoE+00 3.92410 67.0E17 W 22s 2-70E+15
Fes-6 1SS61SE044 63.00 126.00 0.00E+00 121E-02 2.852-01E 02 2.750D &f2E

-3 4.6s7E1-03 63.00 126.00 o.E0+00 .823E+01 s.87E.7 0+ 002
P-129 735DSE4C7 63 W 126.00 o.WOE+0 46sE-0s s.3E0E5 5.00Xo 7A2E40

Kr-BS 9ss684E-2 630 2.0 O.OOE+OD &03E+00 1.21E+41 7.0000 S-W3E+0D

p1-232 4A61E4-06 63.00 12600 W .ODE+W s21E-05 13.84E604 Ili= 17+so

Pa-231 e.478E50 63.00 126.00 O.E0+00 46.1E647 .63E073

P-210 e31ssE-14 63.00 126.00 O. 02E+.29 6 0_E12 7.96E-12

P-/147 39964E-02 63.0D 126.00 0.00E+00 2.49E+W0 4TSE+r P

Pu-23 1.02WE403 63.00 126.00 o.oE+00 7s 4-02 1.S6E6-0 o

PU-239 52.17E-03 63.00 126.00 O.WE+00 .32.8E40 7.17EOu

Pu-240 2.2617E-03 63.0 126.00 5.OOE+03 1.2E-01 2.2sE03W

PU241 &1113E.02 63.0 126.00 O.OOE+00 3S8.E+00 7.60E+O2
Pu-242 3.0602E407 63 W 126.00 o.WE+oo 1.93E-5 3.eE-0s

Pa-226 2.6707E-13 63.00 126.00 O.WOE+W IesE41 3.36E-11

PA-Me 2;2556E-10 6300 12&300 O.WE+00 1.42E-48 234E-W

Ru-106 -31253E-06 63.00 1260 O.19E+W0 t.97E-04 3.94E-04

Se -79 12s35E-05 63.00 126.00 QWOE+00 e.1sE44 1.63E403

B>-126 12236E465 63.OD 126.00 O.OoE;40 7.71E-44 1s4E43

Sr-90 1.8195E+OO 63.00 126.00 O.0E+00 1.1SE+02 229E+02

TerW 4.4120E44 63.00 12600 O.OOW 2.73E202 .6E42+02

Th-22s 3.MoE40o 63.00 126.WD QOOE+OO 2.10E408 4.20E-s

Th.230 4 6e26E-11 e3w 12600 W QOOE+OO 2 s3ECss BE.

Th-2., 3744E-10 6se30 126.a r O.lfEre0 nceEs: 2.WE-

T Rcor t e 1o eeC 63.00 126.00 W LWE+W tsEC4Y6 2.29E46

U-232 4.sos8E408 63.00 126&00 o.OoE+DO 3 Q9E46 & 19E406 _Thernial Power

Ls23 1.3t40E407 463.0o 126&00 O.ODE+oo e 2sE468 1.WE06E N N Mn H Bowncng

U-234 2.2571E-7 63.00 126.00 O.WOE+W 1.42E405 2.84E405 Outpu "Woat~u ut

U-23 -P-159-06 3-OD0.0 5.1E-03 4.9E-03 5.13-03 fNat) Mwans)

U-=8 -3s7E408 63.00 O.W0 3&19E43 3&1sE43 3.19E403 Total Total

Y490 1S621 1E+W0 63.00 126.00 QOO 0o 11SE+o2 2209E+02

Other Pakk~e I -VE+02 2.64E+02 I

reiipbite Selection Summary -I

Fro VD - Used Bafo1r Paueter Dlffences.

IeatorMdlr. LW AND u ORC IYDRlDE LW AMD U DRC t;RIDE

FW cbdding ALUM ALUM

BOL. MU Craluts _ U U

COL Ennrktant %: 20 10402a1

Bum Summary W f - Basis 1or burup used In estimate:

Fran SFD dagnmaed u

Moniatal. 57_l es NM" bId Mbdatatd 1s Ie hq istim wm5asqdd.
.______ _i_ 126X e oam ed b be *. snha bWma.

Burnup MUltip Given DUMP Estimated EO. HMWen eOL NM

~~~~~~~0.14 1 -9s
Bo n 029 -

'P~acor Ourowm cm lemm prage., d*qpng orothe rd c at h an rsed br hel.

berwa , for sU w suaoed wi We worsim m be didbd by D0 1v ml m.ass b get sdtic bumW v. (Wd~r).

-
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Fuel Radlonuclfde inventory Worksheet
~..fudian ruplao nabkaj:~

FuM Hamm TRIGA 570 (ALUM BRAZIL
SW1 Ut0 471

FudWN Unt& Deem~ So- ELEMIENT
Heavy MifMall.a BOL-11.0866 EOL.l0.SS5hg
Roe Strage Slu. INEEL

'Fuel dea start daft 2008
Estlate " d:c 2D30

Ternplet. TR4IGAJ (LWAI-ZM Akn. 10 to 20X, u
2

repta Buuw* 611.66
Temnplate 8 Hemvy Man Me OM: 0.00016

Ta ata ne,-n Tbre 20

Estknated
Canister usa.

1 0.53

I Esdmate : m x. It b K Gamma Soures
Photon Total

l-CUIWd From Nominal Bounding Fuel Initial t Norini Fuei Bounding Fuel Energy Photonsjsec
Radlonuclidue Template Fuel Bumup (UWd Bumup (UWWt (C# Itn v bwentorles(C) Grop (boundlnoj
Ac-227 2.4556E-9 47&69 967.38 O.OE+00 1.18E40 2.35E08 A MOV
Am-241 &8752E603 478.69 957.38 0.0XE+00 1.86E+00 3.71E+00 0.0150 98258+13
AF-242m 1.8817E-06 478.69 957.38 O.ODE+00 91E-04 1.78E-03 0.02SO 2.02sE+13
AM-243 2-3293E-07 478.69 957.38 O.ODE+00 1.12E-04 2.23E-04 0.0375 2.123E+13
C-14 4-O233E-06 478.69 957.38 .OOE+0D 2.07E-2 4.14E-02 0.075s 19638.13
Cl-3s 4.3023E-0 478.69 957.38 0QX0E+OD 2.06E6-o 4.12E-05 0.0850 1.1ssE{13
Cm-243 1.9053E-07 47869 957.38 O.OE+00 9.12E-06 1.s2E-04 0.1250 1.341E813
Cm-244 1.7744E-06 478.69 957.38 .OOE+00 a49E-04 1.70E-03 02250 14M38.13
c0-o0 4.318sE-03 47869 95738 .OOE+00 2.07E+00 4.13E+00 0.3750 4.430E+12
Cs-134 6.718sE404 4786. 957.38 O.ODE.00 3.2E-01 s.43E-1 0.5750 7.089,E13
Cs-13s 3.1549E-0s 478.69 967.38 0.00E+00 1.16E-02 3.02E-02 0.500 7.5436+12
Cs-137 1.9489E+00 478.69 957.38 O.o0E+00 9.33E+02 1.87E+03 12s500 0.125E+12
Eu-164 4.0301E-01 478.69 967.38 O.OE+00 1.93E+02 3.86E+02 1.7500 2.434,11I
Eu-165 S.40MOE2-0 478.69 967.38 QOD.E+0 2S.3+01 5.17E+01 2250D 3558E06
Fe-6 1.595sE-04 478.69 957.38 O.00E+00 7.64E-02 1.53E-01 2.7500 6421tE+0
H-3 4.6571E-03 478.69 967.38 Q.OOE+DO 2.23E+00 4.46E+00 3.5000 4A08E+03

J
UI
LI.PM-147 3.9s64E-02 4786s9 967.38 O.0E+00 1.896+1 3.79E+01

PU-238 .1.2008-03 478.69 97.38 O.ODE+00 5.75E-01 1.15E+00
PU-239 5.6917E-03 478.69 957.38 O.OE+00 2.72E+0 S.45E+00
PU-240 22617E-03 47a69 957.38 O.ODE+00 1.08E+00 2.17E+00
Pu-241 8.11 13E-02 47869 957.38 0.E000 2.93+01 6.86E+01
PU-242 .0602E-07 47a69 957.38 QOD.E+D0 1.46E-04 2.93E-04
Re-226 2.6707E-13 47a69 957.38 QOD.E+D0 2SE-10 2.56E-10
Ra-228 22556E-10 47a69 95738 0.06E+D0 t.asE-07 2.16E-0
Ru-100 &1293E-0 47869 967.3 0O.E+00 1.50E-03 3aoE-03
Se-79 1.293sE-06 478689 967.3 O.OE+00 819E-03 124E-02
sn-126 1.223sE4s 4786s9 967.38 QO.E+00 5.86E-03 1.17E-02
Sr-go 1.8195E+00 478.69 957.38 .ODE+00 71E602 1.74E+03
To-99 44120E-04 478.69 9573 Q.ODE+00 2.11E-01 4.22E-1
Th-229 3.3308-10 47a69 95738 0.O0E+00 1.59E-07 .19E-07
Th-230 4.6s286E11 47869 957.38 0O.0OO00 2.23E4S 4.45E4s
Th-232 2.3744E-10 47a69 957.38 QO.E+00 1.14E-07 227E-07
TI-20

-232 d Power
_Nomnaol Heat . ounding

OuW* t Hiea Outpult

._
1.2 41 24sE44t

_ . . _ .

Total

IIL Temabk Sekctk *Swn sBurup u-nwryandCbed; __-_._B_ _._t_

.en.tate Selection Summnry - . : I
From SFD Used Bauts for Parameter Diferences:

Rector D LW AN U ZIRC HYDFtDE|
FuN CbddnW ALUMS ALUM I

D(X Enrkftrbwd 19.61 101020.1

U
18umniq Sun-WaY (IgWd? I Basis for bumup used In estimatec

L
F- SFD I

:1 108.0m 4-11Wridbvy qimdSm l eeyedrtedswa
mya19-i bm SW b *2 lr-d4iI

fTmal b=W for el fud asecoaled Wlth Ofe wowk* nwt be divded by 901 heay nea RW$ to get SPecI bup vale (MWd0).
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Fuel Radionucilde hventory Worksheet

Fuel Krane: TRIGA SID (ALUM) COFINELL
SNF ID #. 1047

Fuel Units & Descr. 7 ELEMENT

Neavy Metal Mass: BOL. l29Ekg; EOL.I 263kg
ROD Storage Saew 14EEL

'FuMt decay trt daW 2002
Estimates as at. 2030

Template: TRrIk-A (LWAI-Zsx. Awn.. 10 Db 2%. U)
'Tamplate Burup(UWd: d

Templat SOL "M" Metal mass (T: 0.00018

Estimated
Canister usage

1 xs108
0.06

Tempa hecay Time: S years

IL Eatinates- i ' - - X. 4 b Yy Gamma Sources

Photon Total
CIMWd Fam Nominal Bounding Fuel InitialActivity Nominal Fuel Bouncing Fuel *rW Photonsisec

Radonucsde Tempnate Fuel sumup (UWd)E Bumup (Iwd)' (M) Imentodes(Cl) kwentoFlsCI) Group (oundling)

Ac-227 3.8271E-09 30.07 60.13 O.OOE+00 1.15E07 2.30E-07 Av.10eV

Am-241 4.4195E-3 30.07 60.13 O.OE+00 1.33E-01 2.6E801 0.0160 6.435E+12

Am-242m 1.8195E06 30.07 60.13 O.E0+00 5.47Eo05 1.098E-04 OA 1.123E+12

Am-243 2.3278E-07 30.07 60.13 O.oDE+00 7.0DE46 1A0E-05 0037 1.124E+12

C-14 4-3203E-05 30.07 60.13 0.O1E+00 1.30E-03 2.6E-03 0.o57s 1.078E+12

Cm36 43023E-08 30.07 6Q13 0.OE+OD 0 129406 2-59E-06 0A.50 .4866E+11

Cm-243 1.872E-07 30.07 60.13 O.oDE000 5.07E-06 4.O1405 0.1250 S6SIE+II

Cm-244 1.4660E406 30.07 60.13 OOE+00 4.41E405 &82E405 02250 5er68E+II

Co-60 2-2376E4-3 30.07 eo.13 OODE10 D 6.73E402 1.35E41 esiso 2A4E+1

Cs 134 1252E404 -3D.07 80.13 0.ODE+00 3.77E403 7.53E43 OD50 3.47E+12

Cs-135 3.1549E456 30.07 6D.13 O.ODE+00 9.49E404 1.90E403 eOsWW 3*258E+1

Cs-137 1.7363E-40 30.07 60.13 O.ODE+00 5.22E+01 1.04E+02 12500 34193E11

Eu-154 .947E-01 30.07 60.13 O.ODE+00 4.44E806 1.82E+-1 1.750D 1.047E+10

Eu-155 Z6857E42 30.D`7 6Q.13 O.ODE+00 &;OSE-1 1.62E+00 225D0 1 e06E4%s

Fe-55 42105E4S5 30.07 60.13 O.OOE+0DO 127E403 Z53E43 2.7sc 39S3E404

H 3 ~~~~~~3.5173E403 30.07 60.13 O.ODE+OD t 06E401 Z.12E401 3s-NM BA25+01

F1-9 7-380SE47 3D.07 6.3 ODE& Z2 45 4.44E456 SAMc 3.451E+0

Kr-65 6.926E402 3D.07 6o.13 O.0o1+00 Z08BE+D 4.17E+CO 7.000 3aM3+00

NpW7 *.4752E406 3D0.7 Wo 13 M;ODE+00 4,44E-DS 8.87E45 11 ooco 4427E41

Ps-231 7

Pu-238 1 *.1543E03 30.07 80.13 O.ODE+00 347E-02

Tc-09 4.41202.03 30.07 60.13 0.410E+0 (.33E-02 12.66-02

Pu-24 1.6165E+00 3D.07 60.13 0.008+00 A4.88.41 9.2M+00
PU-94 3.60Eu7 0.7a013lesE0 6-66E*06 1.384E02

*OaE228 d2n3323E 2 0 10D0201 80__ 13______ _ E__00 _ 7__ OIE__4 ____IAOE __

BUmup6 Sun0naryEM07 30 as7 601 buupusd iEstimate: 6 .0E-

Thomg nal: E 0.83 4 101.GOE 00 11E0 .6-
Th-230o 6.82l5* graE4 3017011 dl 80.13Q lt odaa mod b DhEl0 .5-0 AE0

Thennal Power
NmnlHeat aBound ng

output - eam Output
(wlat) atts)
670E41 1.40+0

Total Total

2
0rcWn D anmp W Ojod odeted wISI #ds wo"" neartsu be ivlded by D0M heavy mtlmass la get sp diftc bwump veitoes (MW~nd~

OOEISNFJREP-078 

March 2003

RevIsion 0 

Page 0-227 ci D-685
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J
Fuel Radionuclide Inventory Worksheet

J4'rad 4110 Irumjate qIofoutilolla-s_
Fast Nsmac TRIGA STD W(ALU CORNJELL UNIV.

SHI U 0: 235
Fue Unft&a I S 0.w 86 -ELEMENT
MOMv LMeW as BOL.12.025koW EOWIS"4k
ROD Starag 55.: IEEL

'fueldeM saytuldatee 1I73
Estimate, as at 2030

Template. TRtIGDA-A (LWAJ-Zrx. AMai. I0ta 20% LI)
5
Twnplxte uiamukW* 6.66

Template BLX Hasvy Ie" Mt (UT): .00111
Th..,hM -0Tbhwf

Estimated
Canister usaoe:

18510' _
0.59

IIL Estima-Im -x1111 . m It b y, yb Gamma Sources
Photon totl

CVUWU From .- omial: Bodbg Fuel lMl Acliviy Nominal Fuel Bounding Fue Enegy Photonsfaec
Radionuclide Tenmpato Fuel Burnup (ItWd) Buntup (UWdi' (CI hventoiea(Clo bventoris(Ct) Group
AC-227 a6842Es09 80.66 151.31 O.OOE+00 7.OOE-07 1.40E-06 Avg. hV
An-241 4.s4sE.03 80.66 161.31 O.OOE+00 3&99E-1 7.9rE-01 0.0150 7910E+12
Am-242m 1.6241E-06 80.66 16131 0.0OE+0O 131E-04 2.62E-04 0n250 1.640E+12
Am-243 2.3233E-07 80.f6 16131 0.00E+O 1.87E-0s 375E-0s o.03JS 1.480E+12
C-14 4-3083E-05 80.66 16131 O.OOE+00 3.47E4- 695E-03 0.0575 1S49E+12
C-WS 43023E-6 80.66 161ff1 0.OOE+00 3.47E66 6.94-06 ooss5 923sE+11
Cm-243 9.18800E6 80.66 16131 0.00E+00 7.41E6- 1.486E-0 0.1250 6S56E+11
Cm-244 S.6346E-07 80.66 161.31 .006E+00 4.s4E4-s 9.09E-05 02250 1.106.111
Co-0 s.3699E-0s 80.66 161.31 O.OOE+00 6.7E403 1.35E4-2 0.3750 &498E+
Cs-134 2.8211E-0S 80.66 161.31 O.OOE+OO 2.28E-06 4.55E-06 0.750 5. +12
Cs-3 31649sEs0 s8.66 161.31 0.00E+0D 2.s4E-03 5.09E6-3 0.8500 1.5t9E11
Cs-137 9.75s9E-t 80.66 16131 O.O0E+00 7.87+01 1.76+02 12500 1.362E+
Eu-154 3.5970E-02 8.66 161.31 .OOE+OO 2.90E+00 5.806E+00 .7500 4.
Eu-156 &1774E-04 80.66 161.31 O.OOE+00 680.E02 132-0Et 22500 1.644E6*6

J
J
j

&70E6-06 1 7500 7.76sE+04
-

3.5000 2293E402

U.Kr-85 1.3771E-02
No-237 1.5218E-06

366
Q6s 1

Pa-2311 1.4ts2E20s $80.66 161.31 O.OOE+00 2.14-13 526E-1
Pb 210 7.9774E-13 80.66 16131 O.OOE+00 6.43E-11 125E-10
Pm-147 1.4362E4s0 80.66 0.103 6.00E+O 3 4.16-6 2.32E-03
PU-23S 1.47a2E-4 0.66 16131 O.OOE+00 7.f64E-2 3E4-01
PU-23 5.672E-03 80.66 01.3 Q.OOE+-0 4.sE3-03 s.17E1-0
PU-240 22s41E43 a0.6e 181.31 O OOE+OO 1.s2EOt 3.64E401

Pu-41 1.4433E-02 80.66 16131 0.00E+00 1.16E+00 2.33E+0O
Pu-242 aoso02E47 ao.6f 181"1 O OOE+OO 2.47E456 4.94E-0
Ra226 1.sss7E-12 ao566 161.31 OaO0E+OD 1.52E-10 3.04E-10
P_-22S 2-T72sE-10 ao.6e 1614" O.OOE+CO 1.91E-06 ILIKE-0
RU10 &o 34857E-15 a0.86 ISI3M O.OaE+00 2.s1E-13 5.62E-13

Se-7s tIs31E-s 80.66 1e13M O.OOE+OO 1.0f4E3 . 2.0sE-03
S5-126 12235E-06 so.6e 1e13t O.OOE+OO s.a7E-c4 1.s7E403
st-eo sast73Eut ao.6s 1613t O.OOE+OO 7.16E+01 1.4ff+02
TC-9 4.120E404 Mao.6 161.31 O.OOE+OO 3s6E42 7.12E402
Th-22s a2752E-10 aQ06s 161.31 Q.OOE+00 6 f7E-0s 13E-07
Th-230 1.40ssE-10 80.66 161.31 OQOOE+00 120E-08 2.40E-s
ThF232 2 S3744E-10 Used6 1a1.31 QrOOE+aO Iates 3e3Eens
TI-M� 1-166aE-s 80.66 1ff1.31 QO.OE+OO 1.10E.06 2.20E468

s232 i67s7E46S 80.68 161.31 Q.OOE+OO 2.s7E-06 s.sf46-

U-233 1.316f4E-7 ao.66 181.31 O.OOE+OO 1 a-6E ~ 2e12E05
U-234 13sffSE407 80.66 1f1.31 O.OOE+oo 2.73E&s s.46E-s
U-M5 -Z144E40S SQ66 o.oo 5-OE-03 4.9sE403 s20E-03

u213e 1.2722Esa0 BO.68 1e131 QOOE+OO I 103E403 2.0sE403
U238 -&887E-M so.6e 0.00 323E403 3.23E43 323E403

Y-s0 8.s203E-1 so.6e 161.31 QO.E+OD 7.1sE+01 1AffE+02
ote F.IWMddZi 9.OIE+01 'I.8E+02

Oumu Sununa (U~cI)' sai fo birnu use l> e s -mate:

Tempate SeilectFon Summ Sry - stma ed
FromSF; use Bats~is lrPamttrDifeec

Ra.o LWAXNOUZRChYDODE| LW ANC U ZRC HYDRDE

FuS Cbdh9 ALUM | ALUM

DMI Enrihrer %: 20 1 0 1 O 20.t1

B~[PSu~mma (&Wdf IB f or buntup usdInb esia.

56.00 80 ,Ei ~ can4a ban.es ai-ds
,tom SF N Esvftghmtd_

soundbng 4 I 161.31 s wnupamalabotal aetbt

lChebk

Ii

j

j
Theimal Powr

NoinlHas` Bounding
'- Output' HeWeOu

(waa) (Watts)
27-O1 1.15804
Total Total

-J

,j

IJ

I
Estie_ 1p

Eatimated E06L HUrhyas E0O. HU

Boundina:

FReacto d 1bwn, coan emovial.- st, *a. d pFg er other dint 1 1irmirg t Irradation ceas #or lt t .

'Totf buW kf fuel associaed wit Oft wocdkihe mus be dvldd by OMh hMy mea mms I goe pecfIt btinp val (MIWOM

DOE/SNFIREP-078
ReVISIOn 0

Marh 2003
Pagb D-228 do D-585



Fuel Radionuclide hIventory Worksheet

i1*RFelin . Ttezngla . =Jnfurua
Fu Name: TRIA S1D ALM) OWW

SNF D J: 970
Fuel Uils & De: 1- ELEMENT
Havy MetallMass: BOL.0.19k: EOL.C,18kg
ROD Stoage Sa. NEEL

'FUe decay Want date. 2035

Estimates s o: 2030
Tenplate: RIGA-Al LWAJ-Z Alm., 10 No 2%. U)

2TvmPlAeluuP(MWd): 6.65

Template SOL Hevy Metal Ma OM): 0.00018
Template lOCay ThIeW 5 yas

Estimated
Canister usage:

18ux10
0 _.01 1

- UEcAdmtli In v. Xb b Y. Yb G|amna SOUrce

Photon Total

CUMWd From Nominal Bounding Fuel itial Activity Nominal Fuel Sounding Fuel Energy PittonaTeec

Rafionuclide Tr.plate Fuel urnup (MWd) Burnup (UWdf (M ' hlventorW() buentorla(Cl) Group Ibounding)

Ac-227 8.0632E-10 9.55 19.09 Q.ODE+00 7.70E49 1.54E-0i Avg. kieV

Am.241 22586E-03 9.55 19.09 0.OOE+00 2.16E-02 4.31E-02 0.0D150 3230E.12

A-242rn. 1.9925E-06 9.55 19.09 0.O0E+0 190Ef05 3.80E45 0.0250 7.013E+11

Anr-243 2-32S3-07 9.55 19.09 0.OCE+00 2.23E-4 4.45E-46 0.037 8.735E011

C-14 4-3308E005 9.55 19.09 0.00E+00 4.13E-04 827E-04 0.0575 E.697E.11

C-36 4.30230-06 9.5S 19.09 0.0DE+00 4.11E-07 821E-07 0.0850 4.65711

Cm-243 2.7429E47 9.55 19.09 0.03E+OD 262E-06 5.24E-06 0.1250 7.M1E+ll

Cm-244 3.1504E-06 9.55 19.09 0.00E+00 3.01E-05 6.01E-05 012s0 3.013E+11

CO4O 3.100BE402 9.55 19.09 o0noE+00 2.96E41 6.92E-01 0.3750 1.742E+11

Cs-134 1.0367E41 9.55 19.09 0.0DE+D0 9.90E401 1.98E+00 0.5750 2.28E+12

CS-135 3.1549E-05 9.55 19.09 0.ODE+00 3.01E404 6.0-0044 0500 5A35E+11

Cs-137 2.7564E+00 9.55 19.09 0.00E+00 2.63E+01 5.26E+01 125.0 5.034.E11
1.7DX __ 1zit,1

1 S600Ew

1.582E07

I H-3 1 005E-02 9.55

l129 7.3805E47 9.55L Kr-65 25218E41 9.55
Y.' D-p-237 1.4463E46 9O55

7.04E46
19.09 0.00E+OD 241E+00 4.81E+00 1 7 .0D0

19.09 0.00E+00 1.38E045 2.76E-05 11.0000 1A1E41
------ -- - - -- .~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~5

f1 w.ss 19ti t~l;+ - 143 O h .1-74

Pb.210
Pmn-W4
Pu.23

6- PU-23

8.2511E-15 9.55 19.09 0.00E+00 7.88E-14 15BE-13
3 0.00E+00 1.98E+01 396E+01

Pu-240 22B47E43 9.55 -- 2.1ACE-02 4.32E427

i

Pu-241 1.2574i01 9.55 19.09 0.00E+00 1.20E+00 2.40E+00

Pu-442 3.0602E47 9U5 19.09 0.00E+00 2.92E46 5.840

Ra-226 5.7353E-14 9.55 19.09 0.Q0E+00 5.47E-13 1.09I-12

Rna228 1.8150E-10 955 19.09 0.0DE+00 1.73E49 3.E049
9.3744E402 9.55z _ 19.09 - .OOE+0 8.95E41 1.79E+00

Sr-9O

-

Tc4O 44120E044 9.55 19.09 0.00E+00 4.21E0C3 8.42E43

Th-229 1i4749E-10 9.55 19.09 0.00E+00 i14iE49 2.82E04 1
Th-23 1.5S49E-11 9.55 19.09 .000E+00 1.B7E-10 3.73E-10

Th-232 2.3744E-10 955 19.09 0.0DE+00 227E49 4.53E49 I

T1120B 1a459E05 955 19.09 0.00E+00 1.86E47 3.71E-07
.

-

F3i2 6.6015Eu8 9.55 19.09 0.00E+00 6.35E47 1.07E46 Thermal Power
- l -w dmoing
Output NWt Output
AWaRtal EWsffsl

_ __

1116-

U.~U 12717E-C
U-=3 -3.8857E-4
Y-90 2.8016E.4

19.09 0.00E+00 121E044 2.43E-44

0.00 6.11E-05 6D7E45 5.11E45
19.09 0.00E+00 2.48E+01 4.97E+01

3.63E+01 7.26E+01

4100-01 &AMFlM
_ - --

Total Total

I .tuqtac oaa.5snl a.JJEnIry, e.ruinp o.nnr5.1. ...a�s -
.- -- Y,-

L PO bddO W ALUZM L AL.UM]

SOL. HU ConatibtrUntaLIII!.111.1IIIIIIIII
di ImOL Ewrkfnent t%.l20 101020.1

Mas lor Parameter Dlerences:

Vi iBurnup Summary (U1VW) Waas st for burnup used In estimate:

monk a~l4I lZ IM LZ5f 9 1169cdt dwtd mW esdsto
I *C 19.OfhdrI A9 B dzr Wa U trAdloe*lAw - u bumpW

[Chefts 1--I

I
golbmated Bumupf

Imlj 5.1q
2.721

Nmal
0--d.n

Eatinated EO. 1bIGlev EOL HU
I I1.00

L _____ .
.

_ Reeftr sAU , w. ag pwwvl., &orfge. eshpk Or COe dle mnrifdaing VWd radaon COase br huL

Tro bw lord u asdeled wit oft wkdhee mued be wdd by SOL hily8 meta nles to 9et specic unuW vues (b'JWdT).

D OE/SNF/REP-07
RevWsMo 0

March 2003
Page 0-229 df D-585
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I1
Fuel Radlonucdide Inventory Worksheet

-Laudand Template In dic E ,a,,
Fuel t nwm TRtQA SID (ALUM) GA

SOW El t. 870
Fuel Uft Al OSW. 24t .ELEMENT
Heavy tIMMOM St0L.744 EOt=4.I1 9
R StoDae Shet: NEEL

'Fusl da SWt date 1973
EsFimat a of: 2030

TnIate TRIGA-At (LWA-Zmx, Alkn.. 10b 20%, U)
Tempfte eunwkupwd 6.68

TV t t0L, Heoy Yew staY (Urp 0DO1t

Esimated
Canister usaan i

1 rxIo I
2.22

IL F-stmuas N. m bxxb t ya Yb Ganmm Souace

phto Total
CU1Wd From Nomna t30Undill9 Fue tn tniatActifit Nominal Fudi Bounding Fuet Energy F _tn~s

Radionuclide Templatet Fuet Bumup zilWdf 8umup tUWd) (Co Ietms(Ct) ImtentfslCt) Group (UMoundig

AcQ-27 .8842E-09 1,479.31 2,958.63 O.ODE+00 1.28E6-0 2.57E-05 AM.12 17
Am-241 4.g4sE407 1,479.31 2,956863 O.OOE+00 7.32E-04 1.46E-01 0.0150 1.481E+14
Am-242m 1.6241E4- 1,479.31 2,96863 O.O0+00 1241E-03 4801E03 0.0250 3.06414 3
An-243 2.3233E4-7 1,479.31 2,968.63 O.OOE00 3.44E.-4 687E-04 0O375 2.714E+13

C-14 4.3183E406 1,479.31 2,956.63 0.OOE+00 e.37E-02 i2.3-01 0.0570 2348.13
CF36n 4.3023E4S8 1,479.31 2,9ss.63 O.OoE+00 8.36E-0s I 127-04 o.osso I.ee4E+t3

aF-243 9.7619S011 1,479.31 2.s963 O.ooE+00 13SEE04 2.72E04 0.1250 t257E.13
Cm-244 3.6346E407 1,479.31 2,9683 O.OOE+00 S34E044 1.67E43 702 *.487E3*s
Co-40 8.369E4-0 1,479.31 2,968.63 O.ODE0+0 1024E41 2.48E01 037.500 G E 12
cs-134 2.3214-08 1,479.3 2,968.63 O.OOE+00 4.17E-06 130-05 os7s0 1.077E41u
Ce-135 3.1549E405 1.47931 2z958.83 O.ODE+00 4.67E402 9.33E-02 o~c .sE12
CS-137 9,75M-1sE 1,4793t 2,958.83 Q.OOE+00 1.A4E+03 2.89E+03 12500 Z-4W0E12
Eu-154 3.s970E4o2 L,47931 2,sss.63 QODOE+00 s32E+0t i.06E+02 1.7500 858s2E+10
E*1s5 6.1774E-04 1,4n9M L.958.63 O.ODE+OO 121E+00 2.42E+00 22SC0 3JM5E~
Fe-6S 5.39toE-0s 1.479.31 2,958.3 Q.OOE+Oo 7.s3E456 1.50E404 z7500 1.42SE4

J
J
J
J
U.

H-3 8.671tE-04 1,47931 2,9s8,63
1-129 7.3D5E-07 1,47931 2,96a63 C
Kses5 13771E-2 1,479.31 2,9663 C
Nb37 1.521SE-06 1,47931 2,9663 C
Pa-23t 1.4152E-08 1.479.31 2s96863 C

11.0000 2.13IE401
-+OD 2.09.E05 4.19E-08

7.9774E-13 1,47931 2,98.63 O.OE+00 1.1SE-09 236E-09
PIA7 * 4iR2E45 I A70 'A 0 Gr* Li n nni:.An 212E-02 4.25E-02
Pu238 9A4782E44 1,479.31 2z96863 0.00E+00
Pu-239

La63 00E+00 2-14E+01 4.27+01
1,479.31 2,9sa63 --. 0E+00 4.53E-04 9.OSE-04

-12 1,479.3 2,95.63 0.0OE+00 2.79E-09 5sssE-09

Ii

j

j

Fa-228 2-3729E-10 1,47931 2,9s8.63 0O.E0+00 3s61E607 7.02E-07
A-l106 34857E-16 1,479.31 2,968.63 0O.OE+00

So-79 C

Sn-126
+03

3 o.ooE+00 8.535-01 1.31E+00
82752E-10 1.479.31 2t96a63 0.OOE+00 1.22E6- 2.45E-06

Th-230 1.490SE-10 1,47931 2,95a63 C
Th-232 2.3744E-10 1,47931 2,58.63 C
T1-20 1.36886-0 1,479.31 295863 C
U-232 3.6797E-08 147931 2,958.63 C

).o0E406 221E-07 4.41E-07
3.51E-07 7.03E-07
2.02E-05 4.04E-05
5.44E-05 1.09E-04).OOE+0D

U-233I
U-234
U-235

1,47931 2s96863 C
1,479.31 2,s9663 C
1,479.31 0.00
1,479.31 z2,863 c

Thrnal Power

Nominal Hoa Bounding
IOutge HealOuWA

(Was) (wattol
1.70E401 3.4E 40

Total TOW

2.6144E-06 2.01E-02 1
U-M3 1.272E-0
U-238 -3.88M7-C
Y-90 __ 89=0E-0

+0

W~emplatIR Selection Swffnmuy I
A_ | | _ En
1,5cM ww uIse . i

Reactor MowtrFWMI MWFD LW AND U ZIRO HYDFODE
Fad Cbctad,:L AI2......I A

SaOL HU Constfluentr.806. Enrichment %. 191100to20.1

Bysis far Pa.mee Differancgsz J
,, - -.-
Inesen Cesn TWO

.lA..|. h.. Abed b. I_ j,~~p II~~fle7 ~~~ U UIIM. U

I
Fstm SFD, Est knaw edj
445 8.53 1,479 .31 1 eu u a cj i e d e e a e d a (t t t e .

I I 2. o .. b a b e tep a m ed Ib ette o. ece ded a

'I~~~ I

I
Estr""14ed -

N , t h M . Ie eflI. m - - Estxulted EOL HMIGlve EOL HM
I :M~1.N o m 1 0 * E |

I _ . .

'Reaclar elidwr. cwe tmv acing. dCOV or a*a daf ot Cd*nn id hadalan cead for lue.

arced bUnsW fordall fuel asaodiaed w te" Woee mud be divided by 906. heavy. a t0o got epecific beap vaiue (MWWM).

OOE/SNF/nEP-078
Revisfun 0

March 2003
Page D-232 d DW-585



Fuel Radlonuclide Inventory Worksheet - .:

&-Vneand TF d Uplte WIflm k ..
Fuel Name: TRIGA STM (ALUM) GERMANY

SNF ID . 465
Fuel nints & Deor 6s -ELEMENT
Hevyn Metal Mas BOL11.7kg: EOL-11.636kg
ROD Storage Slte NEE.

uedeay idate: O010
Estimates as e: 2030

Template: TRiWAJ (LWI-Zrx, Mm. 10 I 0%, U)
'Template Sumup(MWd: 6.65

Template SOL. Ha m eIaW Mass (9Th 0.00016

Estimated
Canister usage:

Iffx1U
0.59

Template lecay Tne 20 years

L~ahatots g :. on X. 5, b y. yb Gamma Sources
Photon TOWal

CUUIWd From Nominal 104uding Fuel loial Activt Nominal Fuel Bounding Fuel Energy Photons/sec

RadSomucide Template Fue! Burnup (lMW BurnuP (MWd) (C) lrventorles(CO Iventorl*a(CI) Group . bodinng)
AC-227 2.45S6E-9 62.04 124.09 O.OOE+OD ts2E07 05E6-07 Avg. H1eV
Am-241 3.87s2E-3 62.04 124.09 0.00E+00 2.40E-01 4.81E-01 0.0150 1273E+13
Am-242m 1.8617E-6 62.04 124.09 QOO.E0+O 1.16E-04 2.31E -04 0.0250 2W30E.12
Am-243 2.323E047 62.04 124.09 Q.OOE+O 1.45E-05 29E-05 0.0375 2752E+12
C-14 4.3233E-05 62.04 124.09 0.00E+00 2.68E-03 5.36E-3 oa057 2544E+12
C136 4.3023E-8 62.04 124.09 0.OOE+00 2.67E-06 s34E-06 O0OS66 1s4s9E+12
Cn-243 1.9053E-07 62.04 124.09 0.OOE+00 1.1sE-05 2-36E-05 0.1250 1.739E812

Cm-244 1.7744E-4 62.04 124.09 O.OE+00 4.50-054 2.20E-04 5020 7A04E+12
CK-O 4.318B4-03 62.04 124.09 o.ooE+00 5.0-01 s.36E401 03750 5.768E011

Cs-134 6.718E-04 62.04 124.09 O.E0+00 4.17E-02 s.34E4-2 0sso 9*.1E+12

Csa35 16.49E2- 62.04 124.09 .OOE+00 1.s6E-03 3.s1E4-03 osoo s.77E+1

C-2137 1.6.19E601 62.04 124.09 0.OOE+00 121E402 7.42E+02 12500 tAXX+12
Eu-154 4.031E4-01 62.04 124.09 0.OOE+00 2450E+01 S.OOE+01 1.7500 0165E10
Eu-165 1.40OOE-02 62.04 124.09 o.ooE+00 305E+00 6.0-E+ 220 5001E+05
Fe-63 1ss69E404 6204 124.09 O.OOE+00 3.60E03 IS8E-02 z750D s24E+04

u-3 4.2671 E403 604 124.09 O.OOE+o0 2.E40-01 2.7E6 1 8s -012E+02
1-129 71053ssE- 604 124.09 O.OOE+00 43. 20+0 7.1eE4s0 0oo 7.701E+01

-4 93064E4-2 e02.04 124.09 0.000E+00 6.s4E+0 1.19E001 7.0X 0700E+5
Np-237 1.4617E406 62.04 124.09 o.ooE+00 9.0E-15 1.s1E404 -11X s91E41
Pa-231 2.4722E-1 62.04 124.09 O.OOE+0o 4.02E-07 2.04E-07
Pb-210 &3i28E-14 62.04 124.09 0.00E+00 1S.E-12 7.84E-12
Pm-W7 39s64E-02 62.04 124.09 0.000+00 2.40E+00 4161E+OD
PS-2= 1.22 -03 62.04 124.09 0.OOE+00 75E-042 1.45E-01
PurG s.6197E43 62.04 124.9 0.OE+00 1.13E0+t 72.6E401
Pu-240 22617E-4 62.04 124.09 .OOE+00 IA740E-0 25.1E4-0
P-241 6.11130a1 62.04 124.09 0.OOE+00 .0790-0 7ss3+08
Pu-242 3.0652E607 62.04 124.09 0.OOE+00 1.890E-0 35.0E-05
Ra-226 z.677c-13 62.04 124.09 Q.OOE+00 1.66E-1 1 3.31 E-11I

Ra-232 2.537E-10 6204 124.09 QOOE+00 1.40E-4 2.9oE-0
Ru-106 11930-0 62.4 124.09 O.OOE+00 1.14E-04 2SSE-04
Se-7s 4.30E98-06 62.04 124.09 0.00E+00 S.03E-04 1.61ETl3
Sn-126 1234-05 62.04 124.09 o.OOE+00 7.1E6-04 1.62E-03
Sr-2O 1.812 E0-0 62z04 124.09 0.00Q+00 1.13E+02 226E+02
T-239 4.412E4-04 62.04 124.00 6.00+03 .74E-02 5.47E-02
Th-22s 3-10081-10 8Z04 124.09 QO.OE+00 Ze7E408 4.13E408

Tih30 4.6s26E-1t 62Z04 124.09 QOE240 zesE-09 5.77E409

Tn-23 2.3744E-10 6zei 124.09 O.OOE2+Oo tA7E48 2.s5E-

T-2036 1.219sE-0s 62.04 124.9 008400 1.13E-4 1.26E-06
-28 4-.8SE7-08 62.04 124.09 0 30.150-04 -06 360E-06 Theroal Power

u.M ? 3 _1.140E 07 62.04 124.09 _ .0e11+00 e sAE-DW 1.63E0s Non Hea Boundin
Dam3 z2s271E407 62.04 124.09 Q.OOE+eo 1.40E405 2eOE45 Output tmOtu

U Zi6 -- 6159E406 62.04 QOO se6E43 4.WE403 S.06E43 (aft) (Wails

b236 12719E-05 e2.04 124.09 o.ooE+00 7.sE404 IMsE403 1-IE+00 3.22E+Co

U-M3 wi3ss7E-08 62.04 0.00 a.16E43 3 &1UE43 3.1E4 Total Total

Y-O0 1.211E+00 62.4 124.09 O.OOE+00 1.13E+02 226E+02
Other Radlonuckles 1 30E+02 2.60E+02

l. etSeledio wSurar ,Burmp, St .. 3.s Checks ''

Telate Selection Sutm -_-a-ry
Frcm SFD Basis for Parameter Differences.-

Reactor lodlator. U AD C iRDRIDE LW AND U ZFC HYORIDE

Fuel Chmkatg-L UOA ALUM
tOL. Ku Corstuenti --U

oL #rhment% 2 10 lo 20.1

8urnup Summary (lWd)' fasis tor burnup used In estimate:
Pxam St0 lmflateSd

Nrnuhal 124.7tiiknu aha km to b M sat n _ bsenll.

Chec ks.
Estimated Emp 0 I/~e O.N

_uu Multiplier Ghvn B1umup t Aed COL "WGFe OL MM
h v1^ ~~ ~ ~~1 1.col

Nomina: 0.1 I .F

xactcr dadwrd . mm reoval, stoe. dcr* or or de M1*mtg lu Inadao eased 0r ki.

'Total erap lor0 f10rd bacdated weith I wcae aud be ivided by SM hey mel mas lo get spedic burp vnes (MWdMT).

DOEISNFIREP-M7
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I
Fuel Radionuclide Inventory Workcsheet

L~ud an Tanpity Idonialip
Fuel Hmac TRIGA SID j4AUM) HIDELBERG

SNF ID ft 464
Fud Unite & Descr 66 .ELEMENT
HeeyMesldlMas BOL.1I.648kg; EOL.11.4Olkg
ROD Umwp Sit. OtEEL

'Fud &day tart data 2010

Esthiales as of: 2030
Templtt TRIGA-Al (LWAJ-Za Akin.. 10 to 20% U)

'T unplata Bumup(MWd): 6.6

Templat SOL Heay Metal Mos (M1) 0.00018
TanplXf Dec Tbw 20

EstOe
Canister usam:J

s0.59

U. Estimates U :N';:- . Y4 ID Y. A. I aamm sources J
Poti Toted

CI'Wd From 1,Nominal BoudingFud InitialActiity .NomingAlFad Bounding Fuel = Enry Plotondsasc
TOMnIX1st Fuel Birmap (UWdf

1
Burnup (MWdf (CI) Ivntorlesa4Cl bnvantories(CI) I Group (bounding)R ladonucals

E+OO 0.9WLUJ 1.39Eff- I Al I.+oo 1.10E+00 2.20E+00 I c E+13
1.8617E-06 567.61 o.ooE+00 528E-04 1.06CE-3 0.0250 1.203E+13

An-243 2.3293E-07 28.80 567.81
C-14 4.3233E-05 283.80 567.61
CI-3 4.3023E-M 283.c 567.61
Cm-243 1.9053E-07 2a80 567.61

aooE+oO0 6.61 E-05 1.32fE04 4 0.0375 1.2ss+13
e : 1.164E+13

7.OSSE+12
7.2s3E+12

Cm-244

E+00 1.9 E-C1 I .413
31549sEo- 28.80 567.61 O.oOE+00 .958E43 1.79E-02 OBSOO 4472E+12
1.9489E+0O 283.80 567.61 0.00oo400 5.53E+02 1.11E+03 8 12500 4st7E+12 IE-154 4.03011Et 28a80 567.61 O.OoE+00 1.14E+02 223E+02 1.7500 1443E+11

Eu.15S 5.40DOE-02 253.80 567.61 o.OoE+00 153E+C1 &07E+0I 22500 2.27E+06
Fe-5 1.595sE-04 283.80 567.61 o.ooE+00 4523E02 9.06E-42 2.7500 3807E+06

4.6571E-03
11 U.o.OOE+0O 4.1#44 - 30E404 I 11000 4.191E.00
Pa-e3t e&4782E-09 283.80 5e7.ei o.oiE+0o i s4E-e 6sE-0e

Pb 210 e.31ssE-t4 283.80 Sff7.61 QO.E+ao 1.79E-11 3-58E-11

PM-147 3,9s64E402 283.80 s67.01 o.ooE+oo 1.12E+01 22E+0

PuF238 1200sE-03 283.80 W67e1 O.OOE+OO 3.41E4-1 e32E-t

Pu-23s 5.6917E-03 283.80 5e7.8t O.OOE+OO 1.62E+00 323E+00

Pu-240 2.2517E-03 283.80 se7.et O.OOE+CO 6.42E-01 1.28E+OO

Pu-241 611I13E402 283.80 567.6`1 O.OOE+OO 1.73E+Ct 3.47E+01

Pu-242 00E07238 6.1 .OE0 8.805 14E0

Ra-22e 2.6707E-13 283.80 567h61 O.OOE+co 7-58E-1 1.52E-10

Ra-228 2255s6E-10 283.80 5e7.e1 OOE0 6.E08 1ECF

Rb*10e a12s3E-0e 28a80 5e7.e1 O.oaE+OO &88E-04 1.78E403

SO-79 12935E-06 283.80 se7.e1 O.OCE+Co 3.67E403 7.34E403

Sn-12e 1223aE405 2E8&W - s7.81 QO.oE+00 a47E403 USsE-03

Sr-so 1.81s5E+00 28&SD se7.e1 O.OaE+00 5.16E+02 1.03E+03
Tc-99 4.412CE404 28&80 6e7.61 O.OOE+00 1B25E-M 2-5OE-01

Th-229 3-3oaOE-10 28a80 567.61 O.acE+00 9.45E408 1.89E407

TIF230 4.6526E-1 1 2E8&8 5e7.e1 o.acE+oo 1.32E-0s 2.64E4-8

TIF232 23744E410 2saso e7AI a acE+oO &74E-M IME#07

TI-2ae 1.8195E-0 283 a 567.e1 aoaE+00 5.16E-0 1.03E-05

U-M3 4.90.98E4_ 28a80 567.et 0.0012+00 I 39E-s 279E405

u.233 1.3140E407 2Ea&o 5e7.e1 oO.OE+00 3.73E-s 7.46E-s

U-M 2.2sWE407 2WA)o 5e7.8 OOOaE+00 .ArE-05 128E-44

U-235 -e159E-0 ze MM o.oo S.OSE403 4.31E43 S 06E-03

I.I.e 12719E-M 2s3.80 5e7.e1 O.OaE+00 3.erE43 722E-03

U-236 -3M57E-OB 28=i8 o.oo &13E-03 &.12E-M &13E-03

oihw ta0 Is 1E+oo 2saso 5 s7e 1 O.ODE+00 5.174E+0 1.03Es43

Tenpf Seton Sunmo
Fos SFD used Basis for Parmtr Differences:

RAO Mloderaor LW AND U ZIRC WhORIDE LW AD U ZIRC HYMRIDE

Fuel CbddhkF ALI ALUM

BXX HU" COx~taitcI U U

BOL Enricmn N: 20r410 778 10 lo 20.1

U-
j

j
Thermal Power

Nominal Heat 0Bondin
Duqpui Hem Output
(Want) Watt)
7Toa 1TOW

Total Totld

i

L
jouatwp 5umnary (JOW

L
Fmn Esd

JDASlS tor bUupue istna
[Z

23&4cw7ni bhu Maeitc km SF0 fmwu~d loW4.kij.ad1gbxn avvef la bek W=eWdbam.
3 =-nak

I
Estmated EOL HM~lven EtlL 11

at-ung:

'Reecs ssOwftm car mnmcvii. m59 d*lpkl oi otiw Ctat cunt"mli Ota In"ada ceaeedfer uta
5

*doi WMuns lr la m iaclaed WMp SdeWOW"i must be dvlde ty 801 he"v mdii amsIn We sitpcl tWW valuee (IWfMV).

DOEISNFIREP-M7
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Fut

x. Fuel amiweuplate wafrrnsiam 4on
_ rFuel Nae: TR16A SID (AW1U iTALY

UHF ID B. 466
Fuel Units & *esoL 60 -EEMEWN
Heavy Metal Mass: BOL=0J.k9 EOL0.74k9
ROD Staorge StIe ISEEL

te Radionuclide limentory Worksheet . - . .

'Fe deCay Stint dae 2010
Estirates as : 2030
* Tempatte: TRiGA4J (LWAUZa. Aawn., 10 b 20% .U

5
'TaIpate Uumup(MWd): 0.66

Temlate OL Ne"vy Metal Mass JTl): 0.00018
TanuIte ttacAVThn 20 Weas

Eatrnated
Canisler usaoe:

IB8z10

-

LEmstites in- X. - b . Yb Gumi Sources

Photon Total

CIMWd From Nonninal Bounding Fuel Iitial Activity Nominal Fuel Bounding Fuel Energy Photonsec

Radlonucide Template Fuel Bumup tMWd)' Bumup (MWd)f (Cl) *nvhnatoeCl) AnventodaCI) Group z(ounding)

Ac-227 2.4556E-9 67.27 114.54 O.OOE+00 1.41E-07 2.51E-07 Avg. Hev

Am-241 M752E-03 5727 114.54 OOOE+00 2.22E41 4.44£.01 0.0150 1.176E+13

AnF-242m L817E-06 57.27 114.54 0O.E+00 1.07E044 2.13E-04 0.250 2,27E.12

Arn-243 2.323E-07 6727 114.54 Q.OOE+00 1.33-E4 2.67E-05 0.0375 2.541E+12

C-14 4.3233E-0 5727 114.54 QOOE+oo 2.48E-03 4.sE-03 o007s 2.348.122

Cm36 4.430208 57.27 114.54 .OOE+00 246E-06 4.93Es06 o.o00 1+3012

C-1243 t.053E-07 5727 114.54 O.ODE+o00 t.23E-0s 2.14-05 01250 7AOSE+12

CR-244 1.7744E406 57.27 114.54 O.ODE+00 1.02E-44 Z0o3E04 1296E-12

Co-60 4nIsaE-03 5727 114.54 .OOE+00 1.47E-01 4.s5E-41 0.3750 S4E8l

Cs-134 6.71sE4-04 67.27 114.54 O.OE+O 1SE4-02 7.70E-042 0.5 s4s1E+12

CS-135 31549E.05 57727 114.54 O.OOE+0O 13.1E-0 .4-03 0.8500 .024E

CS-137 1.9438E+00 5727 114.54 0.00o+00 1.12E+02 223E+02 102500 9.72.E01

ES-1O4 4.0301E-t 6727 114.54 O.OE+OO 2.31E4+01 4.62E+01 1.7500 2212E+1

ET155 S4AM2X-042 6727 114.54 o.ooE+OD 3.09E+O2 6.19E+00 22542 4e1GE4%

Th-5 13.330E-04 5727 114.54 O.OOE+oo 1.10-03 8s3E42 2.7500 7, C40

tH-3 452716E403 6727 114.54 00E+00 2.67E-01 5.33E-01 3SODD S9lE+02

U-29 723740E17 57.27 114.54 Q.OOE+00 4.23Es-0 s4sE-0s so 7.DE+

Kr1-a s6194E-02 5727 114.54 0.OOE+O 5.48E+00 2.00E-01 7 )GOD 8.039E+OO

N-237 .A61E0-06 5727 114.54 0.OOE+00 SE4-05 1.67E404 -The 9ma 52El0w

P-231 6.47s2E-07 57.27 114.54 O.OoE+00 7371E07 7A2E7-0

Pb210 6fi3sE-14 6727 114.54 O.OOE+OD 3.62E-12 723Ew12

P-147 3.t5t6E-02 5727 114.54 O.ODE+00 22720Ou 4.53E+00

Fum 13 200sE-03 57.27 11454 QODOE+OD 668E402 1.38E41

U-23 -5.6s17E4-03 6727 1140.4 4.OOE+7 326-01 67t2E-03

Pu-240 22617E403 57n115ODE+OO 130E-01 2.ssE401

Pu-241 S.1113E402 5727 114564 QOOE+OO A50E+00 7.00+OO

Pu-242 3os0=E-7 5727 114.54 Q.OOE+OO 1.75E.0 3-s1E-05

Ra-226 25S707E-13 5727 114.54 Q.OOE+00 15S3E-11I a06>E-1 I

Ra-228 22556E-10 5727 114.54 Q.OOE+OO 1.29E408 2ssE-08

RU-10S 3&12s3E406 57n145OOE+OO 1J79E44 3.ssE044

s-279 12s3sE-05 5727 114.54 0.OOE+00 7A.E-04 1.4sE-03

Sn-t26 1223sE8-0 6727 114.54 2.9OE000 7.90-034 1.40E403

S.490 1.81s5E+00 6727 114564 QOOE+OD 1.0StE+02 Zos8E+02

TC-9s 4A4120E404 6727 111454 O.ODE+OO 2-53E402 s.05EC2_

Th-229 3.330BE110 5727 114.54 QO.OE+4 t.91E.0s 3.82E-08

Th-230 4.5s26E-11 5727 1t454 090OE+Oo 2.6SE0s s33E-09

Th232 23744E-tO 6727 114.54. O.OE+0 136E-08 2.72E-s

TRs t.8tsSE408 67.27 114564 OODE+OO 1.04E46 Z.OsE45

u232= 4 sO98E-W s727 114.54 O.OOE+OD 2-1E406 5.62E46 ThemalPower

U-233 1.3140E407 6727 114.54 Q.OOE+OO 753E46 151E405 tHorninal NM t ounding

U-234 22571 E47 5727 11U.54 QOOE+OO 129E2-s 2ss9E-s Oalut mesOutp

1-235 ZO1s9E-06 _ 7.27 QOO0 4.67E403 4.52E403 4.67E403 fwatts) Malls)-

U261s1E-05 67.27 114.54 O.ODE+OO 7-8E404 1 .46E43 _ ISsE40 2=400~

U-23 -&ess7E0 s727 QOO 2.90E43 2.90E403 t 9W0E3 Totat ToWi

Y-s0 1.tl21 1E+00 57.27 114.54 QOaOE+00 t.O4E+02 2.0sE+02

Odw Radlonucklas ~~~~~~~~~~1.20E+02 2.40E+02AW

iampitlate Selection Sue

Fu=~g
BO MConstftuents.

mary
Fron SFD eued IE

LW AD UZRCt RIDE LW AN U ZIRC
ALUM A___

U U j
20 101020.1

lasis for Parameter Dfernces

I-1 1Buup Summary (MWd)' B- des or burnup used in simate:

_oundW- I I.

[Checks _ _ - I

I BoEef NlRA_ I Esima ited BnSf
95tiffWded EOL RMIGIven EOL NM

I IA
*. .1

'Reacter tedOwn. ce .moval. daps. adppbg or other dale =omafist acd hon ceased kwrKe.

fToui hwW r hor fui Ssodated eM te wIute oW be ivided by SU heav metal mme so ge edfic b p va=es 9MWd ).
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Fuel Radlonuclide Inventory Worksheet

1. Fd and Template 1-..
Fuel Ue TRIGA ST (ALUM) JAPAN

USF D t. 481
Ful Units & Dow: 71- ELEMENT
Heavy Metal Mass: SOL132845kg: EOL.13.77*g
RO0 Storge eS: INEEL

'Ful decay tartWdt: 2010

Estimates es oi: 2030
Tueplate TRIGA4" (LWIU-Znx. Akfn._ 10 t 20%. U)

e feplate Sumup(MWd)}: 6.66

Tnplate BOL Heavy Mea Mses (KT)z 0.00018
TWmlalte 0da The 20vs

Estirrated
Canister usage:

0.64 1

;.Estimate I:nlX b y. yb Gamma Sources

- . ~~~~~~~~~~~~~~~Photon TCal

CUMWdFmm NoWIt BoundingFuel Inlaytvt Nominhal Fel Bondn Fuel EnerY Photonsfwe

Radonuclide Template Fuel Surnp tMWdf Burrwp (M"Vf : Ci) k-tol-C) kr-tenl Group 0t-ir4

AC-227 2.4s6sE3-0 134.93 269.87 Q.ODE+00 3.31E-07 5.63E-07 Avg. .1V

Arn->2411 3.8752E403 134.93 269.87 QwOE+00 s-nxE41 1 .05E+00 0.0150 Z77E+13

Am-242m 1s17E4-06 134.93 269.87 0.O0E+00 2.1 E-04 5.a2E-04 0250 5.7t9E+12

o43 24.3293E-07 134.93 269.7 O.OOE+00 3A14E301 62.E+ 003780 SWE+12

C-14 4-4233-05 134.93 2697 0.002+00 5.07E-02 1.12-01 0.0750 65.E+12

CF36 4.023E46- 134.93 269.87 O.0E300 s.s1E-06 1.16E-s 0.8055C 32.28+12

Cs-243 t.90s3E047 134.93 269.87 O.ODE+00 2s7E05 s.154E2605 1250 3.7810E+12

Cm- 1J7744E406 134.93 269.87 Q03OE+OD 23s9E44 4.7sE404 o02Ms 3.052E+12

Co6-D 4.31ssE43 134.93 269.87 O.ODE+00 5.43E-01 1.17E+2 .00 O686 1254E+12

CS-134 6.40S0E-04 134.93 269.87 Q.OOE+00 7.27E302 1.81E01 0.5750 1.A08+13

Cs 135 &154sE-M 134S93 269.87 O.ODE+W0 4.26E403 sstE43 o. ̂ soo Z126E+12

Cs-1137 1.9489E+00 134.93 2ss.87 QODOE+CO Z63E+02 52612+02 1A5^O z229E+12

Eu-154 4.D30tE-0t 13493 269Z87 O.ODE+OD 5.44E+01 1osE+02 1.75^uD _ 6A1E+10

Eu-155 6.40DOE402 134.93 29.87 O.ODE+00 _2sE+ao 1.6E+01_ z225 tEOWu6

FP-65 1.955E-04 134.93 289.87 CLOE+00 2.15E-02 4.31E-02 2.7500 1. lOE406

H3 4.6571E-03 134.93 269.87 0.0DE+00 s2sE-t 1.26E+D0 3.800 1.25sE403

Ft129 7.38osE4-7 134.93 269.87 O.OOE+00 9.96E-05 1.992E04 FStbO _ .0402

7 0.00WE+00 1.29E+01 2.E3+01 7.0000 18112,+01
110000 2.051E+00

Pb-210 6.3158-14 134.93 .269.87 O.E0+00 1.70E-11

Pm-147 3.9564E-0 134.93 269.87 0.OOE+00 5.34E+W 1.30E-03

PU^-9 1.192 003 134.93 269.87 0.ODE+00 2.62E301 324E-01

Pl-9 s.6s17E-03 134.93 269.87 0.0OE+00 7.6sE-0 1.14E+90

Pw-24D 2.3317E-03 134.93 269.87 O.0+00 S0aE9-0t 6199-06

-241 -. 61113E42 2 134.93 269.87 0.00E+00 8.25E+20 12S6E31

Pu-242 374642E3-7 134.93 269.87 CLOOE+.O 4.12E0-0 826E4-0

Ra-226 2.s7D7E-13 134.93 269.87 0.001+00 2.46E-11 740E-11

U-228 2.2556E--0 134.93 269.87 O.E+OD 6.4E2-0 1.Q9E2-0s

Ru-106 1293E4-06 134.93 269.87 0.WE+00 4.22E-04 S.45E-04

Se-79 _ 712sE-0s 134.93 269.87 QOD.E+00 1.7sE-03 34.E0-03

Sn-126 t22sE-0s 134.93 269.87 O5.9E00 1.e6E-03 .3DE-03

Br-sD 1JB1ssE+oD 134A93 269.87 QWE+OO 2A46E+a2 4s91E+02

TU-3 4A.20E-04 134M93 289.87 W0.002+00 1.72E-02 3.sE3-0t

Th-229 3-30Ds1-10 134.93 269.87 0.aDE+OD 4.4sE-s 8.ssE-0s

Th-230 4.6s26E-1t 134.93 269.87 O.WOE OO s2DE.s 126E-08

T-232 2.3744E-10 134.93 260.7 O.7-E+03 32DE-08 741E-0s

TY-20 1.8211sE0 134.93 269.^7 0O.DE+00 246E2.6 4AtE406

UL-= 4adEl i34s3d 269.87 QWE+W e62E306 1.32E-s5

UB= Lta40E4C7 134.93 26.9.67 u1+00 W1u7E es _ 3ssE-s s

U-234 22s71E407 134.93 2es9D7 QODE+W0 3.0sE-0s 6.Q9E-0s .

U-235 _ 2.61ssE406 13_9 0.0 _ 9E0 _ .3.3 69E

U-236 1msgE-s 134.93 2693B7 - .W0EOO 17A2E4C3 3.4^E3120 _

U-238 -&8857E-08 134.93 0.00 3.72E-03 _.72E-3 .7A2E-03 _

Y490 1 'B21 E+uO 134.93 269.87 O.ODE2+W 2.46E+e2 4S91E402 I

Other Rad io^ucks 
2.3E+02 6A^5EJO0

li npaSdection Suntr201, Buu Summary, And d-cis, t

T*we Seleton sumaryTT
Fnn SFD tomw B4ASi for Parmtr Offlerences:

Reacr Odearr LW AMD U DM WW LIN AMD U ;A HYDRl^^E

P"l Cbhg ~ ALUM ALWM

111101HII1. C U U

*OIA Eradimen% 20.00D073 10 b 2u.1

jBurnup Summary jlWdf :|BAaJs~ for burnup use In *astiaw

I ~ Faw VD l Utwm I

Thermal Power

florna Heat Bounding
. Output ' meat output

(Waft) .(Watts)
3A.82O 71A2E+4

lOCN T100

I

134291 _ -.77jNN- k-W l bq.e**a k e FD0 -rieuld IDW44

VWX430trfinabumeacusaedlebeleltral. .1 &Me.

0-ft

mmwai-ramouiftT

-f
EAt~imat p S

1anvp C h"A^. Rgmup Estimatd SOIA HW/Glven EOL HIJ

OA£2 O 111O

0531

- ' br rA e a. age r ether wd w n tat adaoneased for e.

rTA ~u4p o Sal ki assodaatedwIts w11hbbet na be dvkd by BOIheevy maeW mass get pedc blceavuvalues(hwdWr).
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I
Fuel Radionuclide Inentory Worksheet

Fuel Mams: TPUGA SMh 4AUM) KANSAS STATE UNIV
SWID*24

FUOl Units & Desam- 3.- ELEMEM1T
Heavy MeW am. 930 OS-ft EOL.O.513kg
ROO Sloange sitm INEE

'Fusl deay am dat 2035
Eathnafts as od: 2030

TSnpla: TRIGA-AI(LWAJ.ZLAkau.. lOW .U)
OTamplate BiunVm W4: 6.65

Temptals BOX Heavy Metal Mans (MTr 0.00018
T- h v

Estikllatd
Carlimer uaeim~w J

1 0.03

IL FU. ' ti: m x .X b yY GanaSource

. ..Photon Total
C1WUWd From Nominal Bounding Fu81 Initial Activity Nominal FueI Bounding Fuel Energy Photonase

Radionuce hbT Fuel Bumup (MWdf Buunup (UWdf (Cl) Inventoriea(Ci) Invenm CI) Group (bounding)
Ac-227 8.0632E-10 25.77 51.54 0.004E00 2.08E4S 4.16E-4 Avg. M*V
Am-241 2.2586E43 25.77 51.54 O.OOE+0 5.82E-02 1.16E-1 0.0150 8.721i.12
Am-242m 1.9925E-06 25.77 51.54 Q.OOE+00 5.14E-05 1.03E-04 O.D250 193E.12
Am-243 2.3323E-07 25.77 51.54 0.00E+00 6.01E-0 1.20E-05 0.0375 2Z596.12
C-14 4.330sE-05 25.77 51.54 0.OOE+00 1.12E-03 2.23E-03 0.0575 1985E+12
0-3e 4.3023E-s 25.77 51.54 0O.OE+00 1.IIE-06 22E-06 0.0eso 1266E+12
Cm-243 2.742sE-.7 277 51.54 O.ooE+00 7.07Es 3.A0E--05 0125.0 IA973E+12
Cm-24 &1.504E-0 2s77 51.54 O.ooE+0o a12E405 1.62E044 02000 t.3O665.2
co!-s 31.4SE3-02 25.77 51.54 o.ooE+00 7.5E-01 1.60E+6 0.30750 4.702E+-1
Cs-134 1.5367E-01 25.77 51.54 O.OOE+00 267E+00 5.34E+00 0.5750o 5 BE+52
CP-135 15149E-0s 25.77 51.54 Q.OOE+00 2135-34 1.53E5-3 o.ssco 16E+2
Cs-137 2.-756E+00 25.77 51.54 o.ooE+00 7.I5E+01 1.42E+02 12500 .SME+li
Euw154 1.3450E+1 0 25.77 51.54 O.OOE+00 &4-E+01 6.95E+01 177500 4.364E+1
EU-155 4-1ss0E-Ml 25.77 51.54 O.XOE+Co 1.13+01 22s(E+oi 2.2sc s2B2E+0
Fe-23 567s2E-03 25.77 51.54 Q.OOE+00 2.24E741 4.47E-01 2JSC0 429E+07
H-3 1.26054E.2 25.77 51.54 0.00Q+00 2748.01 ss7E541 3OD 5 -
1-129 7-.2 E07 25.77 51.54 O.OE+00 13.24s00 3680E+5 00OO 2s74E0
Krs-s 23.218E-07 25.77 51.54 O.OOEOo 78-9E506 1.30E+Oi 70O 3585-E+0
r*237 1.4463E-s 25.77 51.54 O.OOEo00 373E.4s- 7A.sE-s 1D0 334E41
Pa-231 &5ss70E-09 25.77 51.54 O.O0E+O0 .244-06 1.0hE47
Pb-210 a.2s11E-1s 25sn 5154 OQOOE+OD 2.13E-13 4.2sE-13
PUf-47 2.1767E+3 0 25.77 51.54 QOODE+00 s.35E+o0 1.07E+02
Fu-23 1.33514E-03 25.77 51.54 0.0OE+00 4.48E02 6.97E-02
PU-3 s.6947E-03 25.77 51.54 2O.OE+0 1.47E041 2.s4Et41
Pu-240 2.2e47E-0 25.77 51.54 O.OOE+00 .284E62 1.17E-00
Pu-241 1.2s74E.0i 2s.77 s1.54 O.OOE+oo 3.24E+00 &.48E+00
Pu-242 3.0602E-07 25.77 51.54 O.OOE+C0 71.44-0 1.ssE-04
R*fM5 2.7363E-14 25.77 51.54 O.OOE+00 16.4E-12 2136E-12
R11w 1inu0E-10 2s.77 51.54 O.OdE+0 4.6sE0+s 936E409
Ru-106 s.3744E402 25.77 51.54 Q.OOE+00 2.42E+oo 4.&s3E+0
Se n9 1-293eE05 25.77 51.54 Q.OOE |0o 3.33E404 6.67E044
Sn-12S 1223sE-05 25.77 51.54 QOaOE+OO 3ds5E44 a3tE044
sr-o 2.6000E+00 25s77 61.54 Q.OOE+OO &70E+Mf 1.34E+02
TC499 4.4120E404 25.77 51.54 QO.OE+00 1.14E402 2.27E42
Th-Ms 1.4749E-10 25.77 515S4 O.ooE+OD 3.saE-0s 7.60E-s
Th-M3 1.9s49E41 25.77 51.54 O.ooE+oo 5.04E-10 1.01E49
Th-M2 2.37E4E-0 25.77 51.54 Q.OOE+0D &12E-09 1.22E-M
TsIcs 1.s4ssE-s 25.77 515S4 O~aE+Oo) 5.01E47 1.00E-OS
u232 6.8015E-0 25.7n 5154 O.ODE+Oo 1.44E4S6 2.s9E-M Tbwmnai Power
LL233 1.3132E407 25.77 5154 Q.OOE+OO 33SE-W e.77Ee Noinhal Ha Boundn
Lu-234 1.7323E407 25.7n s15 4 Q OaE+oo 4.4sE4S8 8.s3E-06 Outut e O1apt
u-235 -2.15sE-06 25.77 Qaa0 Z33E404 1A66E404 2.33E044 tWansl (wen}
u4itM 1.2717E75 25snu Zs14 QOOE+co 32sE404 bE44 129E 2ssE
U23M -&887E-M 25n7 QOO 1ASE404 1.44E404 1.4sE404 Total TOWa
Y-90 28OIsE+OD 25sn 51.54 O.OOE+OO S.70E+Oi 1.34E+02
OtherRdbntxb 9.saE+oi 1.96E+02

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~TefflaftSelectioSuIl
From SFD Usd Basin for Paamistr Diff :cs

Rect r UzWA U ZRCKIWRIDE LW AND uZ1IRCHCME
I Fud C1 AdLOAffAr

OL EnrIchment* 19.99999834 10la20.1

uup Summary (MWdf Bas for burnup used in estinma:e
From SF I E sd
N:____I 25.77?dabird bmW /aku"ml dkm f " w4e mase dearoym&

51. burg s5e4 5 b bea w*IKi bAbr0b

Es~x bumup!
I_ Givr ben Bu p E~simated EOL H(Giva EOL HIA

Iomiult 129 i1o
oud g, 2.58

*Rea uddn. com rncovat sbiap, dPv or other dat confinmbkg ta k kn d Mr kel.

'Totl bhump l a uelx a a wthis wovw heg must be dvkbd by 80 heay mw ma g spedldi br vak (ma".

-I
-1

I

U,

I

j
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Fuel Radionuclide iventory Worksheet
Lf iaelrt iTa epawte, WInonion ,

Fuel ame: TFiGA STD / K) KSU
-SW C t. 871

Fuel UIs & Dtea. 41 -ELEMENT
HervylMetalMases: BOL112851ki EOL-.11206kg
ROD Stope Sfe: INEEL

'Fuel decay SWt date: 1973
Estimates u " o: 2030

Template: TRIGA-M (LWAJ-Zax. mi., 10lo b20%, U)
ar.mplae Smup(MWQ: 6.6

Twnplate D8L Neevy Mt Ms (1) 0.001s

Estimated
Canister usage:

1tix10
0.55

Template Decay Tlme: 50 Yom

al~~adoutes - m~I 3. xb b Y. vb Gammua Sources
Photon Total

CUMiWd Fromn i Nominl iBounding Fuel Inial Activiy Nominal Fuel Pbo tonakec

adlonudide Template Fuel Ebnup (MWd' turnup (MWid? (Cl) houetdea(CI huventodaC) Group (bounding)

Ac-227 8.6842E409 109.98 219.97 Q.OOE+00 9.56E-07 1.91 Avg.H eV
Am-241 4.9459E-03 109.98 219.97 O.OOE+00 5.44E-t 1.09E+00 O.t5v 1t7WE.13

Am-242m 1.6241E.06 109.98 219.97 O.OOE+00 1.79E414 3.57E-04 0.0250 2236E+12
Am-243 2.3233E-07 109.98 219.97 O.OOE+00 2.56E-04 .11E-45 0.0375 2.0186E12
C-14 4. iE-05 109.98 219.97 O.OOE+00 4.74E403 9.48E-03 0.0575 2.112E012
Ci-36 4.3u23E-48 109.98 219.97 Q.OOE+00 4.73E-06 9.46E846 o00s6o 1t280+12

Cm-243 9.18iOE-08 109.98 219.97 O.OOE+00 l.OE4-05 2.02Eff 0.1250 S.48.11

Cm-244 65346E-07 109.98 219.97 0.00E+00 620-05 124E-04 02250 1.108E+12
Co-O 8.3699-05 109.98 219.97 Q.OOE+00 921E-03 1.84E-02 03750 4.770Ej11
Cs-134 2.t211Ei08 109.98 219.97 O.OE+00 &10E-06 6210E46 037so 8.0096E12
CS-135 a1549E4-5 109.98 219.97 O.OOE+00 347E-03 6.94E-03 0o.500 181,E+11
C--137 9.7519E-01 109.98 219.97 O.OOE+00 1.07E+02 2.15E+02 12t 1.844E+11

Eu-154 35970E402 109.98 219.97 O.OE+O 3.96E+00 7.91 E+00 1.7500 6.611E409
Eu-155 81774E-04 109.98 219.97 O.OE+O 8.99E-02 1.80E-01 22500 2242E+06
Fe-66 6.3940E-08 109.98 219.97 O.OE+00 5.93E-06 1.19E-05 Z7500 1.089E406

4-3 6.671E-04 109.98 219.97 0.00E+00 9.52E-02 1.90E-01 3.500 3233+W02
1-129 7.3805E607 109.98 219.97 0.OOE+00 8.12E-05 1.62E-04 S.00u0 1.25SE+02
Kr-85 1.37710E42 109.98 219.97 O.OOE+00 l1.5E+00 3.03E+00 7I tASOE+01

NP-237 1.5218E-06 219.97 Q.OOE+00 1.67E-04 3.35E-04 I 1100o 1.e49E806
Pa-231 1.56E-06 3.11E-6

P239 5.6872E03 10998 219.97 Q8OOE+00 -6.26E-01 125E+00
Pu240 2.2541E-03 109.98 219.97 0.OOE+00 2.48E401 4.96E401
Pu-241 1 A433E-02 109.98 219.97 0.OOE+00 1.59E+00 3.17E+00
Pu-242 3.0602E407 109.98 219.97 0.008E+O 3.37E-06 .73E-5
Ra-226 1.8857E-12 109.98 219.97 o.0OE+00 2.07E-10 4.15E-10
Ra-228 2.3729E-10 109.98 219.97 O.OOE+00 2.61E-08 5.22E8-
FPa-106 3.4857E-15 109.98 219.97 O.OOE+00 3.E38-13 7.67E-13
Se-79 12931E-05 109.98 219.97 0.OOE+00 1.42E8- 2.84E-03
Sn-126 1.2235E-05 109.98 219.97 O.OOE+O 1.35E-03 2.69E-03
Sr-90 &9173E01 109.98 219.97 O.OOE+00 9.81E+01 1.96E+02
Tc-99 4.4120E44 109.98 219.97 OOE80 4.85E-02 9.71E-2
Th-W29 82752E-10 109.98 219.97 O.OOE+00 9.10E-08 1.82E-07

1.4908E-10 1.648E0 3.28E8-
522E-08

Ti208 &O1E-05

i il9.98 219.97 0.0OE+00 4.05E4- &09E8- Thennal Power

Nominal Ne Sounnding
Output HeatOuatpu
(Watts) fWafa)
1.2E*W 28-400

Y99203E801 109.98
Othe Ftradancides

ilL~~k~decii~n 6=Summary O checks

1Teplate Seletion Sumnwry -

I ne~~~~~rom VD USC

Reactor Mdrt LW AND U MRCI HDRIMc LW ANO U Z1C zDFADE
X~~~~~U ALU A*A ~LUM~

.SBOLEndicentl< 2v 10,020.1

_ F Burnup snmary (MWd)w

di DFrom f0 | Etimaktd

219.97 O .OE+0O
1.23+02 2AOE.02

EBasis for Parameter Differences:

s-is for burnup used aI estimate:

I Si.ondA [
_

._ AAI

IW________ 10P1eswO~mUJOM Oremyu Ior 5u fomvWN loWaN

T 21jjj2!!!qkrrhaIenUSfaredfobebO~WI t rrhalbup-

L
Burmw upftlo~lle I G=vn S Iu EattWE EOL HUl/GSenOL lwt

I L I_oirs

_.ra

0261 0.691
0.531

retor we eovalMrage. sh g er elri crmn V hdalon ee fr u.

*roW bm lel br hsodaledw w woiste ,vjst be dvied by iliteavy A mass 10 get pec Ibxm vd (Wd T).
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I
Fuel Radionuclide Inventory Worksheet

Fuse Naksm TRIGA S1D (A"UI MSU
SNF ID : 878

Fuel tnls , Dec. 56 -ELEMENT
Heavy MtO MaOM BOLt10.73kg; EOLlO.6655kg
ROD StaeSlbS: S NEEL

'Fudl decay start dar. 1973
Est' etae , ci. 2030

TeapleS. TRK1IA-M (LWAJ-Zm AMm. 10 to 20M LO
"TFerra Bm d(wm. GAs

Tempht DOt. Me" UMe Mass (WF O.OODtO
Temptate Decay Tm. 50 Yeas

Estinats J
Canitster

181W I
1 0.52 1

IIDL Estnatme :U N. Xbb Y. Ye GanmamSo'urces

Rafionuclldk
Ac-227

CLUMd Frau
Template
8.6842E-09
4.9459E-03

~~~~~Pbot Total
Nomnual Bounling Fuel Ud Aciviy Nominal Ful Bounding Fued En Photorutsee

Fuel Bunup tUWd? Bwnup (IUWcr? IC) ewnoles(CIh kvweories(CII Group tbounrlina,.

AM-241
Am-242M 1
Amw24
C-14
0-36
CM-243 i
CM-244
CO-6 I
Ca-134
Ca-135
Ca-137?
Eu-154 -1

Eu-155 I

1.6241E408 71.97 143.94 O.0OE+00 1.1
71.97 143.94 O.OOE+00 1.67E4- :
71.97 143.94 O.OOE+00 3110E-0 620E-03
71.97 143.94 .OOE+00 ltOE406S &19E-08 0MO50 8244.1I

J
J
I

L1 880E-08
L6346E-07
L3699E-05
LE2I1E-08
L1 549E-05
L7519E-01
L5970E-C2
1.1774E-04

71.97
71.97
71.97
71.97
71.97
71.97

143.94 O.OOE+00 6.61E-06 1.32E-M 0.1250 6.117+,11
:-06 8.11E-08
;-03 1.30-02
:-O6 4.06E-06
403 4.54E-W6
+01 IAOE+02

02250 7.23E+11

143.94 O.OOE+00
143.94 O.OE+00 7.02E

71.97 143.94 O.OE+00 2.59E+00 5.18E600 1.7f
71.97 143.94 OOOE+00 5.89E-2 t.180Et 2250D 1.486E+.f

Fe-4 s 71.97 143.94 O.OOE+00 3.88E-06 7.76E-06 I 275oo 6.933E*04
71.97 143.94 OOOE+00 6.23E42 1.25E-0 I 50C0 2.048E+02
71.97
71.97
71.97
71.97
71.97

143.94 O.OOE+00 5.31E-05
143.94 O.OOE+00 9.91E-1
143.94 O.OE+00 1.1OE-04
143.94 O.OOE+00 1.02E-06
143.94 OOOE+00 5.74E-1t
143.94 0.00E+00 1.03E-03

1.06E-04 s CCOO 8.619E+01

in
9.7296.00
1.106E6.

Pb-210 7.9774E-13
Pmf-147

Pu-m3

Pu-240
PU-241

I 432EA45. 719 7 2.07E-03.sw x w.wt
_ ._ _ __ _ _ _ _ __ = _ _ __

9.4782E-04 71.97 143.94 .0E0+00 .82E-02 136E Ot

1.4433E-02 71.97 14.94 0.OOE+00 1.046E00
Pu-242 3.0602E47 71.97 143.94 0.0E6+00 2.205-05 4AOE4-06
Ra-226 1.8887E-12 71.97 143.94 0O.E0+00 t36E-10 Z.71E-10
Ra-228 23729E-10 71.97 143.94 0.00E,00 1.71E-S 3A2E4-8
Ru-tOS &4867E-15 71.97 143.94 O.0E+00 3.51E-13 S.02E-13
Se-79 1.2931E-05 71.97 143.94 O.OOE+00 9.31E-04 1.86E-03
Sn-126 1t223SE- 71.97 143.94 0.OOE+00 I881E-04 1.786E-03
Sr-go 8.9173E41 71.97 143.94 .0E0+00 6.42E+01 1.28E+02
Tc-99 4.4120E-04 71.97 143.94 0.0E0+00 318E-02 6S35E-02
Th-229 8.2752E-10 71.97 143.94 0.006+0 5.96E-0 1.19E607
Th-230 1.4908O-10 71.97 143.94 O.OOE+00 1.07E4- Z.15-04
Th-232 2.3744E-10 71.97 143.94 O.00E+O 1.71E-08 3.42E-06
T1-206 1.36486-06 71.97 143.94 O.OOE+00 9.84E-07 t. S-06
WL232 3.6797E-08 71.97 143.94 O.OOE+00 2.65E6-06 6530E-0

J

J
Thennal PowW

Noma HeO Bounding
O0tput H Heat OuW

828E41 1A.0860

J
71.97 143.94 O.OEO0 9.16-04 1.G3E-3

2.89E-03 Total TOtal IOftwe Radlriclse

[TervoliateSelectionSurrumiry

I ~ ~ ~ Fa ~ sd~

Beass for Paume.te 0iffersnce

i
I OL Enr .. eM 5f- -- -20 - - - - 101020.1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Bunu* Summnay (MW4f _______ 8a for bumup used In estirrat.m
From SF5 I Esteate

Nornbak6229 7194mrndbuni cgioid kmste hssq moldmm detowymo.
__ __ __ __ _ __ __ __ __ _ 143.9 k w~pauransdlbeWm iroabal b up*

[Checfs

I

3
I Nimhna

Estrnated 901. HUIGIvs 805 HM
C tO 1:

Bouin .d
'Read.or ds1bwn. core rema. srag sI*por othe dale cwi it rada ceased c krfuel.

rcel bue lr -h adarwe I wkdeee mn be dve by StOL heay m e mm o gi spetifc bh vasa tUWfIdT).
J
J
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I
Fuel Radlonuclide Inventory Worksheet

L FudI anI Temnlate nIwnudoq i
Fuel Nons: TRI SWD (ALUM) SLOVENIA

SNF ID t: 468
F"e Unle S Da.b 67- ELEMENT
Heay Melab ss: erO9 11.7g: EOL-11531kg
ROD Storage St: INEEL

'Ful decay stdrdate* 1999
Estimatu a of 203D

Terrptast 7RWIA (LWAJ-Zra. Alan.. 10 b20 Ut
'Template Dumup(UWc 6.68

Temnvil DL Hv mew man (UV).: 0.DX018
TerlrwateDeca Th. 25 Ve5

Estilmated
Canister usaoe Ci

11"W I
I 0.60

IIL Esimat x xb b Y. A, Gamma Sourcee
Photon ToWl

CilNWd From Nominal Bounding Fuel nti Actity Nominal Fuel Bountdg Fud Energy Photonstec
Rad nuce Tempbte Fuel Burnup (MWd)f Bumup (UWdf (Cl) Inventoue(CI bnrentouls(CQ Group (bound
Ac-227 3.827tE49 40S21 810.42 O.DDE+OO 1.55E406 3tDE46 Avg. MeV
Ar-241 4.4195E-03 405.21 810.42 0.00E+00 1.79E+00 3.58E+00 0.0150 7.324E613
Am-242m t.8195E-06 405.21 810.42 .OOE+00 7.37E404 1.47E403 0.0250 1.513E.13
AnF-243 2.3278E-07 405.21 810.42 OOOE+00 9.43-E O.S9E-04 0.0375 1.515E*13
C-14 4.3203E-05 405.21 810.42 0.00E+00 1.756E-02 3.50E-02 0.0675 1.453E+13
CI-36 4.3023E-08 405.21 810.42 0.00E+00 1.74E-05 3.49E-05 0.0850 8.741E+12
Cm-243 1.6872E-07 40521 810.42 0.OOE+00 6.84E-06 1.37E-04 0.1250 S.886E+12
Cm-244 1.46680E4 406.21 810.42 O.OE040 5.94E-04 1.19E4-3 022E 7.906+t12
Co-60 22376E-03 406.21 810.42 0.0OE+00 9.07E41 1.81E6.00 0.3750 3.29E+12
Csa134 1.2525E-04 405.21 810.42 0.00E+00 5.08E-02 1.02E401 0.5750 5.320E613
Cs-135 31549E-05 40521 810.42 0.00E+00 1.28E-02 2.56E-02 OsE40 4391E+12
Cs-137 t.7368E+00 405.21 810.42 0.00E+00 7.04E+02 t.4tE+03 1250 4.607E+12
Eu-154 2.6947E-01 405.21 810.42 0.00E+00 tO9E+02 2.18E+02 1.7500 1.41CE+11
Eu-155 2.6857E-02 406.21 810.42 O.OE+00 1.09E+01 2.18E+01 22500 2.164E+6
Fe-5S 42105E-05 40521 81042 O.OE+00 1.71E-02 4164tE2 2.7500 4983E+SS
H-3 3.5173E403 40521 810.42 0.0DE+00 1.43E+00 2.85E+00 3.5000 t.ISIE+0
1P129 7.3805E-07 405.21 810.42 0.0DE+00 2.99E404 598E-04 5.000 4A81E6402
Kr-86 6.9263-02 406.21 810.42 0.0DE+00 2.6E6+01 s.66E+01 7.0000 5.27E401
Np237 1.4752E606 40821 810.42 O.OE+00 5.98-04 126-03 11.0o0 5.0E6.0
Pa-231 8.3970E-9 405.21 81042 0.006+00 140E-06 6.846-06
Pb-210 1.4995E-13 40521 810.42 Q.OOE+00 6.08E-11 1.22E-10
Pm-147 1.0567E-02 40521 810.42 0.00E+00 4286+00 8.56E+00
Pu-23e 1.1t43E4-3 40621 810.42 0.OOE+00 4.68E-0 9.35E-01
Pu-239 5.6917E-3 40521 810.42 0.00E+00 2.31E+00 4.61E+OD
Pu-240 2262E-03 40521 810.42 O.OE+00 9.16E-01 1.83E+00
Pu-241 4.8045E-02 40521 810.42 0.00E+00 1.96E+01 &89E+01
Puw242 10602E4-7 405.21 810.42 O.OE+00 1t24E-04 2.48E604
Ra*-226 St1293E-t3 40521 810.42 O.E00+00 2.08E-10 4.16E-10
Ra-728 23S23E-10 40521 810.42 O.OE+00 9 45E4- t.89eE4
Rk-2u3 1.O7486-7 40521 810.42 O.0E+0O 4.0E4M6 10764 o
1-234 t2935E-05 40621 81042 QOD.E+00 524E-4 t.09564
Sn1t26 122SE4-05 40521 810Q2 0.000E+0 4.96E-03 1.02E003
Sr-90 1.6165E+O0 40621 810.42 0.00E+00 655E+02 131E+03
Tch9e '4.4120E44 40521 810Q2 QODE+O 1.79E34 SS83-Ot
Th22 4aS64-10 40D521 810Q42 QODE+CO 1.85E407 174E47
Th-2S0 6.827E-tt 40521 81Q.42 QCOOE+CO 2.77E48 553E4
Th-232 2.3744E-tO 4052t 810Q42 Q.OOE+CO D.62E48 t.92E47
TE-2C8 t.7368E408 4C6.21 8tQU2 QODE+OO 7.04E48 t.4tE405

U-232 4.6i7E-08 4052r 810S42 O.ODE+DO t.9OEs 3in79E45 Thermaa Power
e233 t.3t46E47 405u21 81tQ42 QODE+C 5.33E45 t.C7E4o4 Nominal HOW

DCL Enddtnwi% I 20.00 3731 j 5729El07 405S21 8tQU QOD__ _ _E+DO 1.04E-04 2.Q9E 44 _ _ _ _ __O u
U236 -2.6t59E48 405S21 0.00 St4Ed43 4.0eEt43 S.a4E43 wts) (Was
U-238 127t19E46 40SS21 8t0.42 QOD0E+CO IS1E43 1.D3E42 .02E+00 1.8SE*401
U-238 -3.8867E-M 405621 QOO lt9E403 3 i8E43 3.1DE403 Tt a
Y-90 t.6t6E+D0 405S21 810Q42 O.ODE+40 6.55E+D2 t.3tE+C3
Other Radionticidrd 7.63E+02 ttSX+03

iTemplapte Sdlection Stm- eBarnup9_qunumapysarid Dhen;upl'"`'Li
Temp Selectioan Su0mar

From SFD U Basis for Par er ren

'Reade or HlY..cr mvd trg.aipb rcweec riDigSE iatoceed3W

oful aWoAND U OM woEk LW N U b yDm So H
Fu ALUMt zALUIA

BOL Hlt I U U
SOL Enrichment%-. 204tJM t1to 201

8uopSummary (UWdf Fm W E&nho for burns used he esnimata

N al~w 4Ss2t 3325 _ bnv Om dm km SFD (oxerb wq.

Chek

m Hltipwb Given BpMU Estmtd EOL HMGn ECL HU

'Rekr0 fdwn. co0r*MoDWZ . '%;g ror hr dalso-M g t n d brI

'Tdrll bum* or kWrasodld wW Of wolulist mirs beomed by BOL h", motd ma to id epodlb bxmjp vk (WdWT).

I

Li

L;I

Li

J
]
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Fuel Radlonucilde Inventory Worksheet
IL Frl d Tamptate #If n . , t a .lion

Fel tame: TRIGA STD (ALUM) SO. KOREA
SUF ID 0 483

Fued tints t Descr 9 -ELEMENT
teavy atal x BOL-13.1lkgr: EOL.tZ966kg
ROD Storege Slte: INEEL

'Fuel decay gut 4a: 1972
Estinates as d:. 2030

Twnptat: TRIGKJ LWJ-Zrx, Akin., ltOb2%.U
ftnptlate eunup(Mw4: 6.65

Template BOx vy N"Metal mass (MlT: 0.00018
Temlate becay Time: 50 ysa

Estimated
Canister usage:

1 0.62

l. Etimates in X. xb b V. h Gamma Sources
Photon Total

CWWd fnwt Nominalt oudKling F-e Initial Aceivity Nominal Fuel Sounding Fuel E gy Photonsftec
tadlonuclide Template Fuel BEurup (MWd Bumiup (Mt ' (cI) Inetorle,(CI) lentries(CI) Grou ounding)

Ac-227 .6842E-09 383.31 766.62 O.OOE+00 3a33E-06 6.66E-06 Avg. M1V
Am-241 4.9459E-03 38331 766.62 0.00E+00 t.90E+00 .79E+00 0.150 3.759E+13
Am-242m 1.6241E-06 383.31 766.62 0.00E+00 623E-04 1.25E-3 0A50 7.793E+12
Am-243 2-3233E 07 383.31 76662 O.OOE+00 8.91E-05 1.78E44 0.e375 7.033E+12
C-14 4.3083E45 383.31 766.62 0.00E+00 1.65E-02 3.30E-02 0.OS75 7.30E+12
Ct-36 4.3023E-8 383.31 766.62 0.00E+00 1.65E-DS 3.30E-5 e.o8so 4.391sE12
Cm-24 9.1880E-4 3.31 766.62 O.ODE+00 3.52E-4 7.6-04 0.1250 32ssE*t2
CK-244 5.6346E-07 383.31 766.62 0.00E+00 286E404 4.32E404 02250 3863E7.2
Co-23 183699E405 383.31 766.62 0O.OE+00 6.3642 6.42E-02 03050 6830+12
Cs-134 2J211E5-0 383.31 766.62 .O0E+00 1.08E-OS 2.16E4-5 as6 6791E+13
Cs-135 3.1549EC06 383.31 766.62 .OOE+00 5.21E-02 2.42E-02 0t50 7Jo1E+

s-2137 9.7819E24 383.31 76362 0.00E+00 3.74E+02 7.48E+02 t2500 GA25E+11
Eu-154 3.5972E4-2 383.31 766.62 O.OOE+00 2138E+01 2.76E+01 0 .7sco 2ao4E+to
Eu-155 t.1774E-04 383.31 766.62 0.00E+00 3.134-01 tl27E-1 22s 7Jt2EoS
FeP-2 5.394ttE-4 383.31 766.62 0.OOE+00 25.7E+05 4.14E145 2750 3.692E+05
Pu-242 S.6571 E4 383St 706.62 0.00Q+00C 3.32E041 6.64E41 sS00 1.026E+M
t-129 -1.885E-17 38331_ 766.82 .ODE+OD 27.3E-04 1.466E-04 049"7E*0
Kt85 I-t.377tE42 _ 38331 766.62 0.006+00 528E+Co 1.06E-01 7 e00r0 4J6wEr

-23= 7 1.6218E-06 383.31 766.62 0.006+00D S0E-04 1.1784 om3 11a Hea BS3oEnd
Pa-231 A1.412E48 383.31 766.62 .OOE+00 5.42E45 1.08E045
Pb-210 7.9774E-13 383.31 76062 O.OOE+O6 3.03E-10 6 012E310
PliF147 1.4362E405 383.31 766.62 0.006+00 4.81E-03 1.10E412
Pu-238 9.4782E848 383.31 76062 O.OOE+CO &60 3E41 7.27E-0
Put9 S.ff872E-03 383.31 76B.t;2 O.OOE+OD 2.18E+WO 4.36E+OD
Pu-240 2.2541 E403 38=s 7ff6.tl2 QOOE+CO a64E401 1.73E+OD
Pu- 241 1A43E02 _383.tI 76f6.82 O.OOE+CO S.6E+C0 1.11IE+01
Pu-242 3.0602E47 383.31 766.e2 Q.OOE+DD 1.17E4-4 2.35E C4
Ra-22 1J&B57E-12 383.31 766.62 O OOE+CO 723tE-10 1.45E49
Ra-228 2.3729E-10 383.31 7066ff2 0.ODE+0D 9.10E48 1.82E47
Ru-108 3A857E-15 383.31 766ff O.OOE+CO 134E-2 2ff7-12
Se-79 1.2931E-CS 383.31 7f6ff2 QODE1+00 4.96E403 9W9tE-W
Sn-126f 12236E-05 3833t 766e2 QOE+0 4ME403 938E403
Sr-tO 8.9173E401 38331 706.2 QOOOD0 3.42E 02 6ff4_+2_
TC-99 4.412DE04t 383St 706.62 OCOE+00 1.6 4-1 338E-0t
Th-229 &2752E410 383t31 76f6.82 QOO0E+CO 317E407 ff.34E407
ThM 230A.908E-10 383,31 766.62 Q.OOE+OO S.71E48 t.14E47
Th-M3 2.3744E-10 38 t.31 76f6.62 QOOE+CO 9.10E48 1.82E47
O2D8 1-3668E-48 383.31 7ff6.62 0QODE+O S.24E-0E I*SE405
1.1-232 3.6797E46 38331 766.62 O.oDE+ao 1A41E405 2.82E405 T;'Dt POWer
1.133 1.3164E407 38331 76662 Q.OOE+CO S OSE405 11.0tE44 N~ominal tMea Boudng
t-24 3381165E4-7 3833t 766.02 O.OOE2+CO t30E44 2.8W-04 Odpt~ Hows Output
UJ^23 -2.8144E-06 383.3 0.00 6.ff7E403 4.66E03 S.ff7E43 (Waf) twatts)
tJ*736 1272E405 383.1 7ff.82 O.ODE+OD 4.88E403 9.75E403 4A41EdO &E eo
tA238 4)8.57E4 3P3S 0.00 3-53E403 3 S1E43 3-S3E43 Touta Total
rso0 S9203E-01 383,31 7e.6.2 QOODE+OD &342E+02 6.8i412402
Other Radionuckles 4.28E+02 8-%6E+02

_

ITa ne Seection summary._-
From SFD | ed Basis 10r Parameter tlerences:

Reactor Moderaor: LW AND U ZRC HYDIRDE LW AND UZC R1KYDIDM_
Fuel Ckddng: ALUM ALUM

SOL M4M Constftients U U
*oLEntct.mant%. 20 t10120.1

Dumup Summary (MWdf asis for bu pused in estimate:
FromJFD Eatbated

Nomtnal: 13t 144 wW t t tken anS(dcwhbtiAWW.
Bounding: 786. turw uaAtote t* tfemf bouwm.

Cthectks

M iunkmeir Gh&en Surnup Esratd EOL 11M)Gven t01 HUtfi
tomanhi .7 1 L G
ondFin. tIt .

ieactor ,s cm wrm al. elorge, a * or c eoe e wrt i er b= VW adadim Meaaedcti w l.

'Totd hmw cr an kl aesocated rl Ift Wi kaeet ewus be ddd by fO heav metal man In get segedic honup values (MWdf.

- DOE)SNP/REP-M8M rc 2 0MaPch 2003
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J
Fuel Radionuclide Inventory Worksheet

I. Furl ad 7at~Iat Infu _,rum-lios
Fue laNnw. TRIGA STD (ALUM) U 6F L

Fuel Units A Deswn 58 -ELEMENT
HeVy Meta Maso, S9-0L.lOkg; EOLPIO.0S7kg
ROD Slaisgpaw5. INEEL

'Fud deq start dat. 2035

Estwastessoh. 2n30

Template, TRI-M (LWAI-Zm. MAn.. 10 10 20%. LO
'Temlnpte Bunwp(Uwd) 6.65

Te ate D0M. Hea Metal Mass (5Th 0.00013

Estiated
Canister usse:

18*10 I
1 0.52

ID.LEsdi In ' m ,,X, b Y. Va. Gamm Soure
.. . ~~~~~~~~~~~~~~~~~~~~~Photon - TOWi

CMlWd Fro Nomnal Boundirig Fue iInital Activlly toin Fudl Bounin Fuel Energy Photons/sec
Radlonuctift Tlmpat Fudl Bumup tNWd? Burnup oIWdfs ICQ kwtmende*ta} Iventories4CI -Group (bounding)
Ac-227 20632E-10 365.39 730.78 O.ODE+00 2.95E-07 2.S9E-07 Avg. Ilv0 _3684
Am-241 322s56E-03 365.39 730.78 O.O0E+00 82.E-031 1.65E+00 0.0150 1.498513
A-2423 1.s0sE482 365.39 730.78 O.ODE+00 7.2E3404 2A2E40 0.750 .64E,13

s-243 2.3323E-07 3685.39 730.78 0.005400 3.79E+01 37.58+0 0.575 83.4E513
C-14 4.33D6Es05 365.39 730.78 O.OE00 I.ssE-02 3.16E402 0.0575 05M*13
Cs-3 4.3523E4e0 365.39 730.78 o.05E+40 1057E-O 3.14E405 1.0055 .1794E13

u-1243 2.7429E407 365.39 730.78 O.0OE+00 4.OOE-04 2.8DE+04 0.1.50 Z684E+13
Cn-244 3.1304E-0 366.39 730.78 OO0E+00 1.15E403 2-.303E 02250 1.4s8E+13
CO-60 3.178E-02 365.39 730.78 .OOE+o0 1. 3E+01 283E4+0 0-3750 6.067E412
Cs-134 1.0367E8-0 365.39 730.78 O.ODE+O0 3.79E+01 7958E+00 0.5700 8.412E+13
CII-M 3.1549E-05 365.39 730.78 O.ODE+CO 1.15E-02 2.31E-02 0.6500 2ZOBIE+3
Cs-137 Z.7s64E+C0 36s.39 730.78 O.ODE+OO 1.01 E+03 2.01E+43 I2C 2.1s7E+13
Eu-154 1.34s0E+oo 365.39 730D78 O.OOE+CO 4.93E+02 9.86E+02 1.7500 6,172E+11
Eu-1ss 4.388OE-(i 365.39 730.78 O OOE+OO 1.60E+02 3 21E+02 22sc 7.s03E+10
Fe-56 a67s2E403 365.39 73Q.78 o ooE+oo 3.17E+CO a.34E+00 Z7500 e.o94E+
H-3 1.o8soE 02 365.39 730.7 O ooE+oo 3.95E+00 7.sDE+00 3.5000 7.123E+07

J
fJ
I
JI1-129 7.3805E-07 365.39

Kr-S 2.5218E-0

36s.39 73Q78 O.ODE+CO 13i1E4- 2.63E-06
36539 730.78 O.ODE+00 3OI1E-12 6.03E-12

PM-147 2.0767E+00 3859 730.78 QOC.E+00 7.59E+02 1.52E+03
Pu-23 1.3514E-3 365.39 730.78 O.OCE+00 4.94E-1 9ssE-01
Pu-239 5.6947E-03 365.39 730.78 O.ODE+Co 2.08E+00 4.16E+OO
Pu-240 2.2647E4- 368539 730.78 o.o0E+00 527E-01 1.65E+00
PU-241 12574E-01 365.39 730.78 0.00E+00 4.59E401 9.19E+01
PU-242 3.0602E507 3E6.39 730.78 Q.OOE+00 1.12E-04 224E-04
RP-228 5.7383E-14 365.39 730.78 0.005+00 2.10E-11 4.19E-1I
RS-228 1.8150E-10 36S.39 730.78 QOD.E+00 663E-8 1.33E-07
PUt-108 9.3744E-02 365.39 730.78 O.OE+0O 3.43E+01 6.85E+01 _J
SO-79 1 293E-05
Sn-126

365.39 730.78 O.ODE+00 1.1-E01 3.22E4-
Th-229 1.4749E-10 36539
Th-230 1.9549E-11 365.39
Th-232 2.3744E-10 365.39
TI-208 1.94595E- 365.39

a ~oq

730.78 0.00E+00 5.39E-08 1.08E-07
I 7.14E-09 1.43E-08
I 8.68E48 1.74E-07
I 7.11E-08 1.42E-05

ko-Z" z~~~~~

UJ-233I
X a 730.78 O.00E400 2.05E-425 4.09E-05
7 366.39 730.78 0.O0E+00 4.80E-0s 9.6DEs05

U-234 1.7323E47 365.39 7
U-235 -2.6159E-06 365.- I
U-236 12717E-06 365.39

127E-04

Thermal Powe
Nominal Hoa BoDundng

I 0utpu "am Outpu
(wer) (wvft

1.841401 3.7E401
Total ToW

-4r

3.56E-03 4.514-03
9.29E-3

Ll-Z1lL -4.0001tA

Y-90 2.6015E+00

I'Terniplabs Selection Summary
From SFD Used 8

Uod" LW AND U DRC KmDRDE LW AND U ZIRC HYDRIDE
U - h ALUWM ALL_ _

BOL HUa CanstaIUeUU
BOL Eavlfcte_ 19a9999984 1010 20.1 I

asts for Paraetar Differnces i
Iaumup summwvX(Wd?- _____________ for bumuip used In earlImat i
I

Fram If D Esimated
208.801 ~jbra~f~i~dfstessyddudsws

4

I
Esthuaa Bwurupf

Earmug MU8ftv§ Olmn DM"up Esltkate 501. HUlOIvea E01. HlU
i I I 0.8I I

__, 1.,

'Reatta, duit come rmovl. sbrs. *ippig or cdnw daft coir*m Sl Iradadan ceased ftr hAl.

aVbla bu 1ord hll asaodaledwh St wWIdA mut be dildsd by 9WL heVy nme mal get spbd illcw values (MWOTl).

DOE/SNF/rtEP-07B
RtevWsi 0
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= I: I :: Fuel Radionwclide kwentory Worksheet

ti.-.T W*rn351ioa :,
Fuel anae: TSIGA T (ALU) UOF

iUF D t: 01
Fuel Units & Descr: I- ELEMENT
Heavy MaW Mas: B=O.1akg; EOL..173k9
ROD Storae 21W NEEL

'Fuel decay t date: 2035
Esiknstes as at 2030

Tupl4e: TRH;A-SS (LWAJZm SST.10 la 2M U)
sTemplate UBwnWuWd): 6.66

Template itOL Heay met Mas (UT): 0.00195
Tdnp.. .ir.t~ T.f C

Esthlated
Canister usage:

18ts0'
i 0.01 1

IL xsdiatea s X. .n b y. Yn Gamma Sources

Pioton Total
CUMWd From Nofhnal Bunding FkW bitial Aclity Nominal Fuel Bounding Fuel EieWgy Photorsjaec

Radlfomucide Template Fuel Burnup, (MWI Uumup (UWdf (Cl) tventories(Ci) bventorles(cl) Group (bounding)
Ac-227 &5173E-10 6.30 12.60 O.OOE+00 5.37E-09 1.07E-08 Avg. UeV
An-241 1331E-03 6.30 12.60 0.00E400 1.15E-02 231E-02 0.0150 Z037E+12
Am-242m t.4129E-06 6.30 12.60 0.00E+00 .90E46 1.78E-05 0250 4.481E+11
Am-243 1.4774E-07 6.30 12.60 0.OOE+O0 9.31E407 1.86E406 Oc375 _16E+011
C-14 12871E-04 6.30 12.60 O.E0 0 61 1E-04 .62E-03 .057 3S917E411
C136 2.i120E-06 6.30 12.60 O.OOE+00 1.77E405 3.54E-05 o0oW0o 2427E411
CM-243 1.7940E-07 6.30 12.60 o.OOE+00 1.13E-06 2.26E6-6 0.1250 1.762EA1t
Cm-244 1.6962E-06 6.30 12.60 0.00+00 1.07E-05 2.14E-05 0.220 2.DS0+91
Co-60 12839E+0 6.30 12.t6 0O.E+O0 609E+00 1.62E+01 0.3750 1.0450E
Cs-134 9.0541E-02 6.30 12.60 0.00E400 .70E-01 1.14E+00 0CA7M0 1.31+t12
Cs-135 3.2195E-05 6.30 12.60 O.E+oO 2.03E-04 4.064-04 0.8500 5S961E+10
Cs-137 2.7564E+00 6.30 12.60 O.ODE00o 1.74E+01 3.47E+01 12s00 1211E,12
Eu-154 1-5368E402 6.30 12.60 OOE+00 9.66E-02 1.94E41 1.750D .06sE408
Eu-155 2.9293E-2 630 12.60 OOE.600 1tE-01 369E41 22500 1.301E+09
Fe-_5 7.7158E-01 6.30 12.60 O.OOE40 4.86E400 9.72E+00 27500 1332E407

'Li

H-3
1-129
Kir-85
NO237

- 0.6O.O0E4W 7.0DE-02 1.4DE-01 I 3t0 1201E406

6.30 12.60
Pa-231 3.851tE-09 6.30 12.60 O.0E6400 2.43E-08 4.85E-08
Pi-210 7.38802-15 6.30 12.60 O.0E+W0 4.65E-14 9.31E-14
Pnm147 2.1023E400 6.30 12.60 OW4E+O0 1.32E+01 2.656+01
Pu-238 1.0383E403 6.30 12.60 OD.OE+00 6.54E-03 1.31E-02
Pu-239 5.5293E-03 6.30 12.60 O.OOE+00 3.4E-02 6.97E42
PU-240 2.1278E-03 6.30 12.60 O.OOE+00 1.34E-2 268E-02
PU-241 1.019SE41 6.30 12.6 O.OE+00 6A42E41 . 1.2E+00
PU-242 2.3128E-07 6.3 12.60 O.OE+00 1.46E-06 2.91E-06
Ra-226 E2782E-14 6.30 1Z60 O.OE+0O 3.33E-13 6.65E-13
Ra-228 1.9338-10 6.30 12.60 O.0DE+O 1.22E-09 2.44E-09
Ru-106 9.1684E42 6.30 12.60 O.OOE+o0 5.78E-01 1.16E+00
Se-79 1.3018E-06 6.30 12.60 O.OE+00 8.20E-05 1.64E-04
Sn-126 12167E-05 6.30 12.60 O.OOE+00 7.67E-05 153604
Sr-40 2.6045E+00 6.30 12.60 O.0OE+00 1.64E401 3.28E+01
Tc49 4.4241E-04 6.30 12.60 .0OE+64 2.79E-03 5.57E-03
Th-229 1.3713E-10 6.30 12.60 O.6E+00 &64E-10 1.73E-9
Th-230 1.809E-11 6.30 12.60 O.OE+00 1.14E-10 228E-10
Th-M2 2.5278E-10 6.3 12.6 .OE600 1594-09 3.19E49
TI-Mo II6947E646 6.30 12.60 0.0064O0 1.07E-07 2.141647-4 -
L-232 4.8737E46 6.3D 12.60 O.0OE+00 3.07E-07 6.14E07 aTnnal Power
W-2_ 142203E7 6.3D 12.ZN O.OOE+00 7.69647 1.5446 Nominal Heat Bounding
U-234 1Y4925E47 6.30 12.60 o.ODE+00 1.0E6-06 2.0E-06 I Output ki1at Output
(-235 -2.6194S46 6.30 0.00 7.78£45 6.13645 7.76E-05 Watts) (Waits)

-236 12693E4- 6.30 12.60 0.00E.00 6.005 1.66-04 3a.7E-41 7T.3E34
U-238 -3.6331£4 6.30 0.00 4A4E645 4.82E605 4.84E605 Total Total

I1

A U

fall

Y-40 2.6060E+00 6.30 12.60 .OOE+00 1.64E+01 3.28£+01
Othe RadonuClies 2.27E+01 4.54E+01
II pl T at SelecO SrfB Suury. and ;WCkd -- _r______

mpa Selection Summary -
Famm SFD Used as or Parameter Dllerecea

Reactor Ilodedeod AW AND U ZIRC MHODE LW MD U MAC HYDRIDE
Feel CbddeL SST ssr

*OL Constuents. U U
0 E nrkcL unent %: j1909996934 060201 t_

Summary (UWd' - ssi for buup used in estimate:
Frem iFD Estma I

xomi40tr- 3.511 "NM" kwm1 1 liJ b1 biVahd ly _MSia dred.
_ _ _ _ _ _ _ _ _*za__ _ _ _ _ buuwu _ tbbWt e c

R - . ~~~~~~~~~~~~~~~~I
aatlu IsEtimatecl B~p

sh-MAH.11- I nn, ma-u I lelmatd SOL. hm EOL NM
I I0

I - .

._ - 'Reactor *Kadon. reoval. oage. dtppmg o eer dte cllw ding Sadm bIhadaon ceaedbforflel.

'Total beamp Or kl asocatedwtOt workalet NmNt be dvled by 01 heavy metal man to get specif bebvanu Ves .MdW0*Tj.
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Fuel Radionuclide Inventory Workshee

L PuenoI Tempate In f w - w ..I ,
Fue Nun. TRIGA S61 ALL) U OF UTAH

S-* ID t: 699
Fuel Unis & Descr 63 -ELEMENT
HMMtasslMam. BL11skg: EOQL10.723kg
ROD Stom SIM NEEL

'Fusl decay stat dawe 935
Estites as of. 2030

Tmpgat. TRIGA-AJ (LWU-Zm. Alan. 10 b Z% U)
'Trmpbft DwnUpcMW. 6.65

Tet.. a He"aV Metal Mass (UT: 0.00016
TemlaPte Deca Thrm 5 yeas

. I

Estinated
Caniste usar5: J

1i"o I
0.57

I.,.

J,FwbmatX < : m 4 4 ~~~~~36 b Y. n Gamm Souce
Photon Total

CU/V~d Fro Noia -, Bounding Fuel InWfri AC" Nomina Fudr Bounding Fuel Enery Phtnftei
Radionuetidn Template Fuls Burnup (UgWd)p Bumup (ilWd (Clt kmevfflCI) Inv-Wd*CI) Gnoup (bounding)

Ac-227 &0632E.10 264.59 529.19 O.ODE+00 2.t3E407 4.27E407 Avgits _ V
Am-241 2.2586E43 264.59 529.19 O.ODE+OO 5.98EM t20E+DO Oo0tso 3.964E 1i
An-242rn 1.992E486 264.59 529.19 QOD01s40 627E-04 1.DSE403 0.0250 1.9t4E*13
An-243 2.3323E407 264.59 529.19 O.OOE+OO 8.17E405 i.2iE44 0.037 2.42tE+13
C-14 4.3308E405 264S59 529.i9 0.OcO 1.15E402 2.29E42 0.0575 186BE13
CE-36 4.3023E48 264.59 529.t9 O.ODEs40 *.14E405 2.28E405 0.0860 1299E13
Cm-243 2.7429E407 264.59 620.19 O.ODE+DO 7.26E405 1.45E404 0.1250 1SC3E13
Cm-244 3.1604i 4ii 264569 52919 O.ODE+DO 8.34E404 1.67E403 0220 1.0BSE+13
Co-80 3.10D8E-02 264.59 62919 - O.ODE+OO 8.20E*00 1.64Es41 0375o 4A28E+12
CS434 1.0367E401 264.59 529.19 O.ODE+00 2.74Es41 5.49Es41 0.575 6.121E+13
Cs-135 3&tS49E405 264.59 529.19 O.ODE+00 8.35E403 t.67E402 osc t.5D7E+13
Cs-137 Z7564E+00 264.59 529.19 O.ODE+OO 7.29E+02 1.46E+03 1250 1 562E+l 3
Eu-t4 1.3490E+00 264.59 529.19 O.OOE+OO 357E+C2 7.14Es42 1.7500 4470E-+11
Eu-155 43388DE-41 264.59 529.19 O.OOE+OO 1.16E+02 2.32E+02 220 6433E+10
Fe-S 8.67ii2E403 264.59 529.19 -O.OOE+OO 230OE+00 4.59E+00 2Z7500 44t3E+08

iS3 ~~~~~~1.0805E42 264.59 52St.19 O.OOE+OO 2Z86E+00 5.72E+OO S5000 &sBsE+07
i-129 7-3ME05 7 264.59 529.19 O.OOE+OO 1.95E.04 3.9tE-04 SOXO0 3te67E4o
Kr-85 25218E-01 264.59 529.-i9 O.ODE+OO 6.67Es41 1.33E+02 7.00X0 3A9!iE+Ot
Np-237 1.4463E-09 264.59 529.19 O.ODE+OO 3.83E-C4 7.65E404 1t.ooo 3SOIE4Co

I

Pa-231
Pb-210
Pli-147

264598
26459

529.19 O.ODE+00 9-52E-07 1.9DE408
529.19 O.ODE+00 2.18E-12 4.37E-12

Pu-w4
Pu-241

Ra-228

Ru-lOS

TC-99

k ~~~~5.6947E403 26459 52919 O.OOE+CO- 151E+00-- 3.0tEoO
> ~~~~~2.2647E403 264.59 529.19 O.OOE2+OD 5.99E-0t 120E+DO
I ~~~~~12574E- 264.59 529.19 O.ODE+DO 3.33E+01 8.66E+01
2 ~~~~~3.0iiO2E407 264.59 52919 O OOE+OO 81OE0E4 1.62E044
3 ~~~~~5.7353E-14 264.59 529.19 O.ODE+OO 1.52E-11 3.04E-11I
3 ~~~~~1.8150E-10 264.59 529.19 OODE+Oo 41.80E408 9.60E-06
5 Q~~~~9374tE42 264,59 529.19 COODE+CO 2.48E+01 4.X6E+Oi

.2393E405 226459 5229.,119 O.OOE+CO 3.24E-03 648E403

2.600CE+C0 264.59 529.19 O.OOE+CO 8.88E+02 1.38E+03
4.412CE404 264.59 529.19 O.OOE+OO 1.17E4-i 2.33E-t

1 ~~~~~1.4749E-10 264.59 529.19 O.OOE+CO 3.9DE415 7.80E458

1.9459E48 264.59 529.19 0.00Es+0 5I15E-06 1.0 iE45
5.6015E450 26459 529.19 O.OOE+00 1.48E-05 2.9iE-05 Thermal Power
1.3132E-07 26459 52919 O.OE+00 3.47E-05 6.95E-05 I Nominal Mea Bounding

)
U-234 1.7323E407 264.59 52Q19 O.ODE+CO 4-58E405 9.117E405
U-z35 2.6159E-06 264.59 QOO0 4.73E403 4.04E403 4.73E403
U-23fi 1.2717E405 264.59 5St19 O.OCE+CO 3.36E403 8.73E403
U-238 -&W85E-ti 2E4.59 0.00) 2.X6E43 2.95E-03 2.96E403
Y-90 2.60t5E+C00245 1 O OCE+CO 6.88E+02 1.38Es43
Oitwr Radonic~es 1.01E+03 2.0tE+03

Tei Selection Summ
From SFD Used Bast for Parameter Differnces

Reato HYDRDE LW AND U DRC HYEU IDE
Fuei Cddiig N ALUM ALUL

OL HMu Coneluentc U U
SOL Enrichmen %: 1 J919 lOb9.1

Bunitp Summay (UWdr Basis for bunup used In estima:
From SFD Estinated

Homlnal 214.41 264. I W0i ki m tr hWeMi mmrs ,ad.
529.1 bars. awsdt bm turn

Estimated EsimtedDC Humue.pC M
urup MUdte Glwn umpEtIlmvtW EOL HtC~sa OX HU ~

p, " a_ daw cmZ bai haon ceasedlkrim .
'Real inzbwt. COO rm . aglu *astg or omur datle nf i rm s peg dtla kPOL

'Toed bnump la al ltd asodatind w~h Oft wollaheat mug be Ovkdsd by OMN eaSQoLo oii nWvk M&T

Output ead Output
Wafto : (Wafts)
-13E44t 1888.0
Total Total

_,

I
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Fuel Radionuclide Inventory Worksheet - -

Fuel kt ThIGA STD (ALUM) UNV. OF TEXAS
_ tlN~~~UF ID 8 t77

Fuet nl t D escr 69 -ELEMENT
HeyMebta Ma: BOL.12.765kg EOL.12.675kg

- I ROD Stoe : ROO L

'Fuet decy SW date: 1973
Estimates as d: 2030

Tm -tr. TRNGA- JLWA,.J. kfMn.. 10to20%. U)
5 r1mpste erumupMwd): 6.6s

Template SOL Hay Metal ss (UT): 0.00018
Tnmptate Decay : 50 Vears

Estlmated
Carister usag

0 e.62

--. Estimates mX. x5, b y. y w Gamma Sources
Pholon Total

CMWd From Nominal Boundng Fuel Initial Actift Nominal Fuel oumding Fuel E y Pholons
Radonuclide Tempte Fuel Bumup (MWd)' Surmp (MWd)' (Cl) kentories(l) hnventodeCi) Group (bounding)

Ac-227 a.6S42E-s9 85.62 17124 0.00E+00 7.44E-07 1.49K-06 A No.tgV

Ani-241 4.9s#4523 s85.82 17124 0.00E+t) 4.23E-01 S.47E-01 0n1 &397E+12

Am-242m 1f241E.06 85.82 171.24 0.OOE+00 1-39E404 2.7BE-04 n20 1.741E+12

AF-243 2.323.07 85a.2 17124 .OOSE+00 1.924s5 a938E45 0.0375 1.t71E+12

C-14 430a3Es05 85.62 17124 O.WE+WD 3.69E043 73BE4-03 0.0675 1844E+12

0-36 4.303E-08 85.62 17124 0.00E+00 3.68E-06 7.37E-06 0.0650 St07E+11

Cn-243 9.180E-0 85.62 t7124 Q OOE+D 7 1t7E46 157E05 0.12s0 7mE+11

Cm-244 5.6346E-07 85.82 17124 Q.W0E+00 4.82E05 9.65E0S 02250 S607E+11

Co-ff 8.3699E-05 85.62 17124 O.W0E+OO 7.17E-03 1.43E-02 03750 3.714E,11

Cs-134 2.821tE-4 - 85.62 17124 O.00E+00 2.42E-06 4.83E-06 .70 6.234E+12

Cs-13S 31649E.05 85.62 171.24 0.ODE+OD 2.70E-03 .40E-03 0D8A0 1.980E.11

Cs-137 9.7519E-01 85.62 17124 OC.E+v00 83SE.01 It.7E+02 12500 1.435SE+11

Eu-164 35970E-02 85.62 17124 O.OOE.00 3.0SE+00 8.18E+00 1.7500 5146EW09
Eu-155 81774E-04 85.82 17124 0.00E+00 7.00E42 1.40E-01 22500 1.74sE45.

P-56 5.3940E-08 85.82 17124 0.00E+00 4.62E-06 924E-06 2.7500 8247E04

H.3 f&671E-04 85.s2 17124 O.OOE+00 741E.02 1.48E-01 J5soo 2A34E+02

1-129 73sE4-07 85.62 17124 0.ooE+00 6.32E05 1.264-04 so000c 1625E+2

Kr-85 1.3771E-42 85.82 17124 O.OOE+00 1.18E+W 2.36E+00 7T0AM 1.157E+01
1tDCOO 1.3162E00

Pa-2

17124
17124

L46243

94782E.04 85A. E+00 8.12E202 1i.62E41 1
PF2-9 45122E043 85.62 17124 O.OOE+OD 4t7E-01 9.74E-01
Pu240 Z2541E3-0 85.62 17124 0O.DE+00 7.43E201 1836E41

Pu241 1.4433E402 8se2 171e24 OsOOE+O *24E+o0 21E+02

Pu-242 3.06WDE407 85.62 17124 O.ooE+oo z.62E-0s 6.24E405

Ra2;f 1*eSS7E-12 aMs2 17124 tHOOE+t)O 1i1SE-10 1.23E-10

Ra-ZB 2-372sE-10 ase2 17124 QOO0E+OO Z.03E408 4.e6E4B8

RU-1t6 &W4857E-1 85.ts2 tMt24 Q.oDE+00 2ZsBE-13 5,s7E-13

Se 79 12M1E-0 85.B2 171.24 o.ODE+OD *.11E403 2.21E403

Sn-126 1.2235E-05 85.e2 171.24 O.OOE+OD IASE03 2.10E-W

s,-so 8.9173E-01 85.62 171.24 OOD0E+OD ?7e4E+01 1.S,3E+02

Tc409 4.4120E404 85.e2 17124 O W0E+OO a7BE402 756E402

Th-229 B2752E-1D a5.e2 171.24 ofOOE+00 7.09E-8 1.42E407

Th230 1.43BE-10 85.62 171e24 OWlE+OD 1t28E4B U5E
Th-22 Z.3744E- 0 85ss2 171.24 &00E+00 z.03E4B8 - Q7E-08

T 301 1-366a5E-08 1012 171.24 QWE+oo .17E46 zB4E46

V-232 - A M- &S9E45.62 171.24 O.ODE+OO 3,1SE-6 6-3GE-06

U-233 *.3164E 07 es.e2 171.24 O.W0E+OO 1.13E405 225E45

UZ1M 3S3m6mayE47 a5.2 17124 O.ODE+s 2e 0nestmaEte
Um -2.6144E4B 85.s2 OO. 5.d2 3s E3 529E3 &2E403

U236 12722E45 85.i2 17124 QOODE+OD IAWE-03 Z.18E403

U-23B .3.t8W57E40B 85.2 Q.W 3A43E403 3.43E403 3.43E403

Y-s0 es.oME-1 ass62 171.24 Qeo1E+7tD 7u4E+e1 153E+02

0itwMRpl eSE a0cvaies 90.6E+01 1.91E+02

Trenaf Selection Sumllmary.-
Frwm SM Uf fol5tr Parmtr Offernces:

Ieco Nldrto LW AND U ZIRC MOND~DE 1W AND U ZFC MONDE

AM ountddk A 0.M ALUM
aOLHU0en U .U

*oL Enrchar 20 . 102 20.1

BunpSummay tUWd :foBds1r burnwp utsed In estimate:
_ ~~~~Frem SFD O Etmtedi
"canulka ezzo s5 koaglarw cabehaud kmx th hvt" _oul me dM

scndbW 1 1712 Nt buutmWDbtetkw bt to

Extruet Bumupf
601Up tt~tiptk Glnn Srup Eamted SOL MMICovn FIX HU

Boun~g: - 00s .

Thermal Power

- HebSat Ibuason
Oulput bat0utpu
(Wafts) (Watts)

To4lal 1.5600
Total Total

LT

U;

'Reactor mn. ar inmoa. atorge. upping or othew dae conlrmtmg Siat h on maw efr our.

Wa1 han lors at au oc teattaud w t wtis orket mdt be dvided by 8(0 havy mew mas to get spedcic butp values %MWMT).

OOEISNFNIEP-078 
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A
Fuel Radionuctide Inventory Worksheet.

faud and amptlaft Inoioolo.
Fuel Namec TRIGA SD fALUMI USGS

SNfF ID#: 267
Fuel Unft & Valor 222- ELEMENT
Heavy Maw Mome, DOL..4Z2244; EOL-41282ko
ROD Storage SlIW INEE.

'Fue deca staS dats 2035
Estbiates _ oa 2030

Tmwlhte TRIGA-A (LWAJ-a. Mans.. I0 ta 20%. U)
5
rwmplat sUMoelUw* 6885

Tempbu WX "am tTanpbt l i mass (KT): 0.01
Temptla Decay Thim s yes

Estimated
Canister I

trxl
I ZOO0

JH.Est iatts r: - xe xb b y. y,. Gamm Sou

Photon Toetl
CilUWd From Nomal Bounding Fuel nitaIl Actvity Nominal Fud Bondsing Fuel Energy Photoaac

Radlarructicle Template Fuel Bumnup (UWcO Bumnup (UWdI (C) hventorles(O)) Inventorles(CI) Group (bounding)
Ac-227 80632E-10 889.99 1,779.99 O.OOE+CO 7.18E-07 1.44E.06 Avg. Mv
Am-241 22586E-03 889.99 1.779.99 O.00E+00 2.01 E+N0 4.02E+00 0.0150 3J12E+14
Am-242m 1.9925E480 889.99 1.779.99 O.0E0+00 1.77E03 3.55E308 0.0250 6.039E+13
An-243 27 323E-07 889.99 1.779.99 O.DDE+00 2.08E-04 4.15#-04 0.0375 6145E.13
C-14 4-330E05 889.99. 1,779.99 O.WE+00 3.85E-02 7.71E02 0o0s75 6244E13
C-36 43023E-08 889.99 1.779.99 O.COE+OO 383E-05 7.66E-05 0.0s50 4.371E*13
Cm-243 2.7429E-07 889.99 1,779.99 O.O0E+00 2.44E-04 4.88E404 0.1250 5s37E2t3
CKr24 i.15C4E8-0 889.99 1,779.99 O.o0E+00 2.80E43 5.61E24 730000 J.e49EtJ
Co-60 1483E-02 889.99 1,779.99 O.OE+00 1.76E308 552E.t0 3 7 5000 1.e24E13
Ca-134 1.0367E0t 889.99 1t779.99 O.0E+00 9323E.06 t.85E+02 oSM _ _ssE 4
Cs-135 &1549E-D5 889.99 1,779.99 O.DCE+00 2.81E4-2 5.62E-42 1 .s5o 5saE+13
CP-147 2.7564E+00 839.99 1,779.99 0OE+00 2.45E+03 4.91E703 12500 5253E13
Eu-t54 1.349DE+0D 889.99 1,779.99 O.00E+00 1.20E+03 2.40E+03 1.7500 0so3E-12
Eu-1B5 4.3898DEt 889.99 1t79.99 0OE+00 3.90E+02 7.8tE+02 12500 t.827E I
Fe-B5 8.6782E-03 89.99 1,779.99 O.OE+00 7.72E+00 t4.0+01 075s 1.494E
P-3 1.0805E-02 889.99 1,779.99 O.OE+00 s.62E+00 1.92E+0 30 t.735E0
1-129 7.3. 5E-07 889.99 1,779.99 O.OE+00 2.57E-04 t.31E-043 50= 1.0tE+03
Kr-85 2.5218E-Ot 889.99 1,779.99 O.OOE+CO 2.24E+02 4.49E+02 7nooo4 t1t79E402
tF237 t.4463E486 889.99 1,779.99 0.00E+00 t.29E43 ZS7E43 110ooc 1343E+O
Pa-231 3.5970E8 889.99 1,779.99 O.0E+00 3-20E-S 99E7-05
Fb-210 8.2511E-15 889.99 17T79.99 O.WOE+CO 7.34E-12 1.47E-1t
Pnw147 ZC0767E+C0 889.99 1,779.99 O.NOE+CO 1.85EF03- &70E+03
PU-=3 1.3514E403 889.99 1~779.99 QwOE+00 120OE+00 2.4tE+Co
Fii-23 5.6947E403 889.99 1,77.99 QNOE+CO 5.07E+00 1.01E+Ot
Pu-240 2.2647E C3 889.9 17719.99 O.WOE+OD Z.02E+C0 4.M03EC
Pu-241 1.2574E-t 889.99 1,779.99 O.ODE+00 1.12E+02 2.24E+02
Pu-242 3.0602E407 889.99 1,779.99 Q.OOE+ao 2.721E-04 5.4#E D4
Ra228 6.7353E-14 889.99 1,779.9 O.OOE+CO 5.10E-11 1.02E-10
Ra-28 1.815CE-10 889.99 .1779.99 QODOE+CO 1.62E-07 3.23E 07
RU-.10S 93744E402 889.g9 t m7.99 O.OOE+CO &34E+0t 1 .67E+02
So-79 t20938E-05 889.g9 1 77g.99 O.ODE+DO 1.15E402 2.30E402
9F-128 12239E-05 88.9.9 1,779.99 QODOE+SO 1.09E402 2.t8E402
Sr-9D 2.60DDE+C0 889.99 1,77ms9 O.OOE+CO 2.31E+03 4.63E+D3
Tc-99 4.4120E44 889.99 1.779.99 O.ODE+CO &93E-01 7.8#4tM
Th-229 1.4749E-10 889.99 1 779.g9 O.ODE+CO 1.31E-07 2.63E407
Th230 1.9549E-1 1 889.99 1,779209 O.NOE+CO 1.74E48 3.48E408
Th232 23744E-10 889.99 1,779.99 QNOE+CO 2.1 1E407 4.23E407

TI-M I.9~489-0 889.99 1.779.99 QOOE+O 1.73E D5 3.46E-05
U-M3 5.6015E-08 889.99 177999 QNOE+CO 4.99E405 9.97E405 Thrmnd Powver_
U-23 1.3132E407 889.99 1.77999 O.WOE+aO 1.171E-04 Z.34E404 Nominal Hea Bound"
U-234 t .7323E407 889.S9 1,779.99 QODOE+CO t1.541E44 &SOE404 Oqutpt MM Out"u
W35 -P6I59E-W 889.99 0.00 t.82E402 t-58E402 t.82E402 (We (Waltts
U-23 12717E45 88999 1,779.99 O.ODE5+OO t.t3E402 226E402 4A7E+3t asa4+ot
U-M -18867E-M 889.99 0.00 t.t4E42 1.13E402 1.14E42 Tota Tota
Y-0 2.60t#+00 889.99 It779.99 O.OOE+CO 2-32E+03 4.63E+03

IU Ttalat Sdedqmumrm. Butmp Sunavy. andbea-s
Tem Selection 5 nm

From SFD Used Basi for Par ter Dwerence
Reac Modeator LW AND U ZIRC HYDFIDE LW ANUO U ZIC HYDIODE

Fuel Clddnw M ALM
BOL HU Conatiluenitc U U

DSL Enrichment V 19.891 10 to 20.1

Bu- Summnary IlWdf Bas 1r burnup used In estimate

From SFD Estimaes
Niom hoob 02M 889.99 vayas h ot h test most

Boun179.9 sw~ bumv-1 dtbet eae b

Checc

Estilated Bmup
8p llu_ Gie su bs Estiatd EOIL HlMvmh SOL HU

Nominal 0.57 as|1
I Bow~ 1.4 1

'Reactor saWsdDe cor rmvA storage. e*"o or o ¢wr dafe conrto Git ba nmlasc d for kuL

sTcl thp" B1r luan aseodatd wl eit _woke mate be ivled by IOL heavy met mass Io gp spedc btaxV9 values (MWd&M.

0O~~~~~~~~~~~~~~t~~~~~~~~~NF/REP-078 
Mazda 2003~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Fuel Radionuclide kentory Worksheet
L; t * eno ate dciotud a n ..

Fuel Nafm TRIGA STD (ALUM) ZAIRE
SNF D E. 487

Fuel UnIts * Desr. 55 -ELEMENT
IHevy Metal Mass: SOL-10.O061 EOLI0.052kg
ROD Sterne Ste: INEEL

'Fuel decay Srt date: 2010
dEtmdanttese s: 2D30

Tomplate. TRIGA-A (LWAJ-ZM Alnu, 10 b 20% U)
Tntpite Bunump(Wl: 6AS

Tenplate BOL Heavy Uebl Mesa (T): 0.0C018
Twnlta& Deoa Tht: 203 ars

Estinated
Canister usage:

18x103
1 0.50 1

UI. Estimates ^ m n . x b Y. b Gamma Sources

Photon Total
CIIUWd~rot - Nomal Bounding Fuel ActivityEnergy Potonsc

Radionuclide Template Fuel Burnup (MWal4 Burnup UWde
t

(Co Grovenupes() orles() up ounding)
Ac-227 2.4556E49 147.36 294.72 O.OOE+00 &62E-07 7.24E-07 Avg. MeY
Am-241 a8752E43 147.36 294.72 O.OOE+00 5.71E-01 1.14E+00 0.150 3.025E+13
AM-242n 1a.617E-06 147.36 294.72 O.OE+00 2.74E-04 5.49E404 0.0250 .245E+12
An-243 2-3293E-07 147.36 294.72 O.OE+00 3.43E45 6.86645 0.0375 6e537E+12
C-14 4.3233E45 147.36 294.72 0.OOE+O0 6.37E-03 1.27E-02 0.0675 .042E+12
C136 4.3023E48 147.36 294.72 O.OOE+OO 6.344-06 1.27E5-0 0.0650 3670E+12
Cnm24 1.9053E-07 147.36 294.72 0.OOE+00 2.81E45 5.62E6- 0.1250 4.129E+12
CM-244 1.7744E46 147.36 294.72 0O.OE+00 2.61E-04 5.23E-04 0.2250 3M4E+12
Co-60 4.3188E403 147.36 294.72 0.OOE+00 6.36E41 127E+00 0.750 1J70E+12
Cs-134 6.7188E-04 147.36 294.72 0.00E+00 9.90E-02 1.98E-01 0.5750 2.182E+13
Cs-135 &1549E45 147.36 294.72 O.OOE+00 4.65E43 9.30E43 O0J50 2.122E+12
Cs-137 1.9489E+00 147.36 294.72 0O.OE+00 2.87E+02 5.74E+02 12500 2.51E+12
Eu-154 4.03D1E41 14736 294.72 QOOE+00 5.94E+01 1.19E+02 1.7500 7A93E+10
Eu-tS5 6.4000E-02 147.36 294.72 0.OOE+00 7.96E+00 1.59E+01 22500 1.188E+06
Fe-65 15655-04 147.36 294.72 0.006+00 235E-02 4.70E-02 2.7500 1377E605
"-a 1 tA3 4.6571E-03 147.36 294.72 O.OE+00 6.86E-01 137E+00 3VIA= 13678+03

*l-1 29 7.3605E-07
Kr-85 2.5684E-02

V lNp237 IA1.E1064
Pa-231 6.4782E-09

1.719E+02

147.36 294.72 0.OOE00 2.15E-044
___ 147.36 294.72 .OOE+OO 9556E-07 t.9tE-06 -& ' P6.210 6.3158E-14 14736 294.72 0O.OE+00 9.31E-12 1.86E-11

Pn-147 3.9564E-02 147.36 294.72 O0.OE+00 5.83E+00 1.17E+01
Pu,238 12006E-03 147.3 294.72 .GOE+00 1.77E-01 3-54E-01
Pu-239 5.6917E43 147.36 294.72 O.OE+00 8.39E-01 t.68E+00
Pu-240 22617E43 147.36 294.72 0QOOE+00 a&33E01 6.67E41
Pu-241 6.1113E-02 147.36 294.72 0.00E+00 9.01tE+00 .806+01
Pu-242 3.0602E-07 147.36 294.72 .OOE6+0 4.51EE45 9.02E45
Ra-226 2.6707E-13 147.36 294.72 O.OOE+00 3.94E-11 7.87-11
Ra-228 22556E-10 147.36 294.72 O.OOE+00 332E648 6.65E48
Ru-106 3.1293E06 147.36 294.72 O.OOE+00 4.61E-04 9.22E-04
5079 12935E45 147.36 294.72 O.OOE+00 1.91E43 3.81E43
Sn-126 122338E46 147.36 294.72 O.0OE+00 1.a843 3.61E43
Sr-90 1.8195E+00 147.36 294.72 O.0OE+00 2.68E+02 5.36E+02
Tc-99 4.4120E-04 147.36 294.72 0.0OE+00 6.504-02 1.30E41
Th-229 33308E-10 147.36 294.72 O.OOE+00 4.91E48 9.82E48
Th-230 4.6526E-11 147.36 294.72 O.OOE+00 6.86E-09 1.37E48
Th432 2.3744E-10 147.36 294.72 O.OOE+00 &3506438 7.00E4
T1-20 1.8195E608 147.36 294.72 0.O0E+00 2.68E-06 5-36E-06

I

U-232 4.9098E-08 147.36 294.72 0.OOE+00 7.24E46 t.45E45 Therml Power
LI2-=3 1.3140E-07 147.36 294.72 0OE+00 1.04E43 3.67E645 Mn eat otnding
U-234 22571E-07 147.36 294.72 0OOE+0 3.33E45 65E645 Hutpt Heat Output
U1-235 -2.6159E-06 147.36 0.00 4.36E43 3.97E43 4.36E43 =(a) (Wats)
U-236 1.2719E435 147.36 294.72 00OE+OO 1.87E43 3.75643 J3.+00 7SE+500
U1-238 -&8857E-08 147.36 0.00 2.71E-03 2.70E43 2.71E43 Tota Total
Y-90 1.8211E+00 147.36 294.72 O.0OE+00 2.686+02 537E+02
Oiher t sadonlides &.096E402 6.17E+02
dIL Ter Selection .Sunmxmjon ui auSum 0 e 4 et-m 2^

Lrmptate Selection Summarary - *
Facon SF0D Used fsisor Parneter Dleences:

BOIL tvt ILI

EC Moa LW toto 20.1

B muurnt Sum a Wdf - basis 10r bunup used in asllmate:
y Fraen SFD ttu

t t 14736[ ___2 _ _ N _ _ __w__ __ __ ___nSfD( __ _ ___d__O_ _.

60unbng z24.r IwmI bnvnd bet _ ^

.

- IcnecK5

I- Eathnoted Sur .offt -N.hal I Al- ' - Eshtisted COt. HIIIAGlven COL MM
0.A91

nBdoigun 0.791 - I
'Reactor *afuwn. core emoval., 9orage. hpping or a*w dte wnitn" Our krdaomn ceased for ls.

*Tbtal bt for SO fad assodsled wth bt woudheet nWt be daIvded by SO8L h mewal bas I get apdlc btaV values (PW6UT).

sr
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I
Fuel Radlonucflde Inventory Worksheet

'L f"O d an OT-Vate InfnrtnatlOR q
Fuel Nuam TRKIA STD 120 ROMANIA

SNtF lOW: 1078
Fuel U1Mb & Descr 496 -ELEMENT
Heavy Natal Maam BOL.124Zkg; EL.121.4M29
R0O Storage Sft 9-.

Ful dea St de 20O
EstUate s d: 2030

Tenpla: TaRGA-SS (LWAJ.Zrx. SST. 10ID 20%. U)
'TmnptM Dumup(WW4*: 6.66

Template 0OL H"vy it" Mesa (Mr): 0.00195
Temnbta Dec" TbIM 20

Estinated
Canlslet usage: J

IIX10' I
4.49

:IIL Esdtmt - m x b Y. y Gamma Sources
Photos Total

CtdUWd For Nomind Bounding Fuel bia Activity Nominal Fuel Boundn Fuel Enery Photornalse
Radlonuckide Templabt Fuel Burnup (UWdW Bumrup (MWdO (Co Inventodes(CI) bwentonles(CI) Group Cbo-ftn
Ac-227 2.6436E-09 2,899.91 5,799.81 O.E0+00 7.67E-08 1S83E4-6 Avg llbV
An-241 3.1429E.03 2,899.91 5,799.1 D.008+00 9.11E+00 1.82E+01 0.0150 512E.14
Am-242m 1.3195E-06 2,899.91 5,799.81 O.ODE+00 3.838-03 7.65E-03 0.250 1210E.14

Cmn244
CO40
Ca-134
Cs-135

1.788DE-0
5.8692E-04
3.2195E-05

2,899.91

2859.91
2899.91

5,799.81 O.OE+00 4.28E-04
5,799.81 O.OE+00 3.73E8-1
5.799.81 O.OE+00 8.15E4-
5,799.81 O.OE+00 3.61E-04
5,799,1 O.OE+00 2.77E4-
5,799.81 O.OE+00 5.18E+02
5,799.81 O.OOE+00 1.70E+00
5,799.81 0.00E+00 9.34E-02
5,799.81 O.OE+00 5.65E+03
5,799.81 O.OE+00 1.33E+01
5,799.81 O.OE+00 1.05E+01
5,799.81 0ODE+00 4.11E+01
5,799.81 .O0DE+00 1.39E+01
5.799.81 .O00E+00 2.14E-03
5,799.81 .O0OE+00 2.78E+02
5.799.81 O.0E+00 3.64E-3
5J799.81 O.OE+00 2.04805

856E-04 o0037s
7.45E-1 0.0575
1.63E-02 0.0850
723E-4 0.1250
5.54E-03 0.2250
1.04E+03 03750
3.40E+OD oS750
1.87E-01 08S00
1.13E+04 12500
2.66E+01 1.7500
2.09E+01 22500

1t.048E+14
1.128E814
6.8O7.E13
4.449E+13
5845E813

j

I
4.749E612
7470E613
1.220E+11
4.203E.08
4.63OE.
2.s78E+04HS3 4.7895E-3 2.91

1-129 7S6884E-07 2,899.91
Kr-85 95820E-02 2,89.91
Ip-237 12552E8-06 2899.91
Pa-431 7.0406E-09 2,899.91

.17.28E-03 I I
4.OSE-05--U--

Pb-210 5.80DE-14 2;9.1 57-99.-81 O.ODE+00 1.68E-10 3.36E-10
Pm-147 4.0175E-02 2,899.91 5,799.81 O.OE+D0 1.16E+02 Z 832E+02
PU-238 92216E-04 2,899.91 5.799.81 O.OE+O t.68E+-0 5.35E+00
Pu-239 5.5278E-03 2,8W9.911 5.799B81 Qo.OE+oo 1.60E+01 3.21E+01
Pu 24 2.1248E43 2,899.91 5 799.8 O.ODE+OO 4.16E+00 1.23E+011
Pu-2411 4.954gE402 2,899.91 5.799.811 O.OOE+00 1.44E+02 Z897E+02
Pu-242 2.31258E07 2,899.91 5,799.81 O.OOE+00 .71E-04 1.34E-03
Ra-225 Z.4526E-13 2,899.91 5.799.811 Q.OOE+DD 7.11E-10 1.42E-09
Ra4-28 2.4015E-10 2,899.91 5799.81 .ooE+o0 4.96E-07 1.39E5-0
Ru-108 3.0502E486 2,899.91 5,799B81 O.OOE+OO 8.87E403 11.77E402
S5-79 1.3015E405 2,899.91 5,7599B1 Q.OOE0DO 3.77E402 7.55E402
Sn-12B 1.2165E405 2,899.91 5.799B1 Q.OOE+CO 3-53E42 7.03E402
Sr-SO 1.8226E+00 2,899.91 5.7599J1 O.ODE+OD 5219E+03 1.06E+04
Tc-.99 4.4241E404 2,899.91 5.799B81 O.OOE+OD 12-8E+OO 2.57E+00
Th-229 3 Q962-10 2,899.91 5,799B1 O.ODE+OO 8.98E-07 L18aE486
Tn 230 4.Z346E-11 t899.91 5.799B81 O.ODE+OO 1.23E-07 2A6E407
Th-232 Z.5278E-10 t899.91 5.799B81 O.ODE+OO 7-E07 1.47E-08
TP-2081 1.582DE48 t899.91 5.799B81 O.ODE+CO 4-59E-05 9.18E405
U-23 4.2647E-08 Z899.91 5,799.81 O.OOE+OO 1.24E404 247E044
U233 I221E-07 2,859S1 5,799B81 Q.OOE+CO 354E404 7.08E-44
U-234 1.9955E-07 2 899.91 5,799.81 O.OOE+CO 5.79E404 11.16E4W
U235 -96194E-08 Z89991 _.0 5-5_245E0 -E0
U238 1.2693E-45 t89z9.1 5,759B.1 Q.OOE+CO 3.6E402 7-6E42 _
U-23 -&6331E-08 t899.91 0.00 3.35E402 3.34E402 3.35E402
Y-90 1.8241E+OO t899.91 5,799.81 O.DOE+00 5.t9E+03 1.06E+04=
Othr Radbnuckes 5.58E+03 1.12E+04
m Template Sdeectio Suiiy, Brnm S mi and Checa,> ..' >

Tmplate Selection Sum n -
From SFD Used Bt fr Parameter Differencer

React d LW AND U ZIRC HYDFIDE LW AND U ZOIC HYMRIDE
Fud Ckaddei SST ssr

SCL HE Conatfluante U U
amL6,wlrhmain% 19.9 104020.1

Bumnup Summary OllWdy' f~or bumnup use In etmate

FromSFD | Esbil

Unmhi 2tJ.: 2,899 " b cahdrl km tb hnq met mm deoa

Boundin. 5,799Jt1 ha nwM ID be Wm mm ha bwp

Esthimaed flumai
pUltOr Gv Bu Esthealed EOL HWIIven E0O. HU

N om__ _ _ _ 0 .6 8 2 39 1 1 .0
Bounding 1.3

'Rescorr efedwnc removi. e dp4faOtlw dae criwbVi huadaon ceasedf w u.

'Tol bi 1atl has acdaled wMh te wok e rfd be dvided by OML beay mral ss to g edfic brmp vakne (MWdUT).

J
4
J

Therimal Power
loNminal Heal Bounding

Output Head Output
(Watts) (Waftl
7261*01 1.45E4C0

TOal Total

J
j

D2OElSNFJREP-078
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Fuel Radionuclide Inventory Worksheet

K..Fu-Testejtoo ,. ',
Fuel Name: TRIA SID 2000 iFE ENGLAND

SHF ID .1043
Fuel Units & Des-. 2 -ELEMM2

ea Metal Mass SO.0.376lg; EOL.0.367kg

RO: Storage Sfte: WEL

VFuel decay art dat: 201O
Estimates sau: 2030

Temptate: TRIGA-SS (LW&J-Za SST. 10 ID 20%. U)
rTepiw eiwp(uwd): 6.66

Template SOL He Mete Mass JMT): 0. 195
Tmplate Decay Tb: 20 years

Estimated
Canister usage:

11810
0 .02 1

ILEstinates 7m .Go b y yl Gamma Sources
Photon TOtal

CilUWC From Nominl Bounding FwI Initial Activity Nominal Fuel Bounding Fuel Energy Photodteec

Radonuclide Template Fuel Bumnup (UWd) Sumup (IJWdf (C) InventosCQ) Ieventodes(Ci) Group (bounding)

AC-227 2.6436E09 10.63 2127 O.OE+00 2.s1E-a 5.62E-0 Avg. UeV

Am-241 3.1429E-43 10.63 2127 OOOE+00 3.34E-02 e.6sE42 0.0160 2131E+12

Am-242m 1.319sE-06 10.63 2127 OOOE+00 1.40E46 2.B1E2s 0.2A50 4.437E+11

AM-243 1.4763E-07 10.63 2127 0.OoE+00 1.57E-06 314E-6 00A76 3K3X+11

CG14 1.2s47E-04 10.63 21.27 O.OOE+O 137E-03 Z-73E-03 0.0576 4.13SE+11

-36 2.8120E-06 10.63 21.27 O.OOE+00 2.99E-05 5.98E-06 o0s65 2496E+11

C-243 1.2466E-07 10.63 21.27 O.OOE+00 1.83E-06 z.67E-06 Q1250 1.31E+11

C-8244 9.520E-07 1Q0.63 21.27 0 CO 1.o2Es00 2-03E4.0 02050 2143E+116

Col60 1.7262E-01 10.63 2127 .OOE+0O0 1.tE+3 0 I6OE+0 11500 91.064E+10

C5-134 7.0402E-04 10.63 21.27 0.0D.+OO 624E3-03 12E402 4s7 1s4s+12

Cs-t36 321E-0046 10.63 21.27 O.OOE+00 6.42E-4 6.sE2 4 0500 1.741E+10

Cs-137 t4s0E+o0 10.63 21.27 0.002+O0 2.07E+01 4.12+01 126W_ 2J=E+I

Eu-1134 9.25112E04 10.63 21.27 0.002+00 4alE-02 1.76E-02.50 A7E

Eu-21s 6.645E2803 10.63 2127 0.00E+O0 3J5842 7.Z7E-2 25 1141E*W

Fe-65 1.12402 10.63 212 0.00 2E-01 .02E641 27500 22240

H-3 4.J9549s 10.63 21.27 O.OOE+0C0 6.0E202 1.02E540 3SO 0443E4os

P-129 72326aE407 10.63 2127 OC.OE+00 72.4E-06 1-s7E-s Si= 1.28E+

Kr-s5 2.45262-3 10.63 2127 OCO0+00 1.02E+C1 Z.04E+00 7221 127SE+X

Np-237 12562E016 10.63 21.27 0.00o+c0 2-3E050 67E51-09 Io IOE01

Pau-31 7304C0E4-0 10.63 2127 O.OOE+00 3.gE-05 16.51E47

Pb-2170 13s01OE-4 10.63 21.27 0.OOE+00 6.17E-13 1.23E-12

Pn-147 4*1 75E41 2 10.63 2127 O.OOE040 4.26E-01 4.52E44

P0238 9.226E+40 10.63 21.27 O.OE+0o0 s.stE403 13.6E48 2

PT-23 4.a-s24-03 10.63 2127 O.ODE+00 0 sa702 ttsE41A

Pu-240 2.124SE6-3 10.63 2127 O.ODE+0 2326E-02 46.582429

PI-241 4.234s2-11 10.63 21.27 0.002.40 542-1 .01SE+-0

Pu-242 2.12s78-0 10.63 2127 0O.OE+CO 246E2-0 4.s2E406

Pa-226 1.6826E-03 10.63 2127 O.OE+0 O 1Z61E-12 327E-12

Pa-22s 2.40172-10 10.63 2127 OC.OE+00 4.62E47 90E74T

R-3103 3.0612E-06 10.63 21.27 O.OOE+00 302sE-0s .6 stEt u

s(74 1.30t#6245 10.63 21.27 0.OOE+000 taE24.4 Z.77E244
Sn-126 121.61E446 10.63 21.27 O.OOE+0 1.2sE44 1.5E244

SF-0 15226E+CO 10.63 2127 OO0E+00 1.354E+04 04sE+00

TC49 4.4241E404 10Q63 2127 O.OOE+CC 4.70E403 sA41E403

Th-22s -3.62E-10 10.63 20.0 1.OE01O 3.2s44 1.0E4s

Th230 42346E-10 10.63 21.27 0.002+00 4.420-10 3.8E801

The232 2527sE-tO 10. 212 O.ODE+OO 2.6sE+0 63sE0s

TI-M0 115820E-W 10.63 2127 QOOE+OO 1@AsE-7 336E47

s232 4.2647E48 lQ0. 21tn nOcOE+oo 4s3E4(7 s.o7E47 ThemllPer

s23= 1.221 1E-07 10.63 212n QODE+OO 1.30E-06 2.60E-06 NomzinalHea Sounding

U-034 1.sss6E407 1o0.6 21.27 OAWCCOo Z12E456 4.24E456 ouipu KwaOutput

U-235 -2.6194E-06 10.6 0.0 1.e2E44 124E404 1502E44 (waft) (Woafts)

U-36 1 s34s0 1o0.6 2127 oO.OE+Co 13sE404 Z.70E404 2J6E~iG ot2-

_38 -&633E-M 1o0.6 ooo0 tOtE44 i.O1E404 t.oiE404 A Tolal Toisii

Y490 1.8241E+00 %063 2127 O.OOE+CO t.s4E+ot 3.ssE+01

ote _akxcfie 2OSE4*1 4.tOE+01

IF
r-

liLt iiS gdection Sumurup 8aa_, and to_ __.

Tnempate Selection Summaly -
From SF Used Besis for Parameter Differences:

Reacor Moderator LW AA D U IANC HYDMORD

Feat Claddig ssSST
SOL Hu cnstituents [ U U

SOL Etictmaret % 1 .946 1 t o 10120.1

urnup Summaryw (MWd) _or -asls r burnup used hI estimate:

Nominst| 10.631_ S waned mc SF~fowwwdle 164Wl.

_ _ _ _ _ _ _ _ _ _21_ _ By w mau d ftte :ice 1m er l bxw.

Iahecks .. - I

I
Estimated Bumupf

Bumuip MuWvlw I Ckw Bumup I
Dan[ a-adBonnalrI

Estmated EOL HIWGIven SOL. MU
I I =015

SoundinaI
-'PReads, at wn. we rfineral. etrage, tWMhg or ee e coatmg Sa inadatlon ceased Ior kWd.

Irotw hmW Mr ad ki associatedwt 64. wwteed nwuEd be dived by 801 heavy metams W gel epeci haIp vatle VtW6UT).
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I
Fuel Radionuclide Inventory Worksheet

L Fud jan4Template. Wl nrd ,.'
Fud NHam TRIGA STD 20&0 ARRM

SNF D r. 780
Fud Unhs & De4 c I5 -ELEMENT
Hev Metal Ui: BOL1027Skg EOL-S.17U95
ROD Storage SW. INEEL

(bF g wslutW dd& 2D38
Estimatesas of. 2D30

Tunphatm ThIGA-SS (tWAO-Zms S5?. t to 20%. U)
Trempltot Burnup(MWd): 6.65

Temptable DM. Remy mewa Mwas (Ur): 0.000195
Template Dewav i'e 5 va-s

Eslmated
Canister 18:j

1 X14

JILFt:mats n 3. x b Y. Yb Gamma Source

Photon Tota
CWUWd Frop Nomfind BOunldc Fud Initial Actiy Noninal FudI Bounding Fud Energy Photons/see

Radiormcida Template Fuel Burnup (UWdO 8urnup (UWdf (CI) InventoreslCI) wIventorles(Cr Group (boundling)
Ac-227 .5173E-1O ,O0.38 4,000.76 0.OOE+00 1.70E-06 3.41E-06 AM 98V
Am-241 1.8331E-03 000Q38 4.00076 0O.E+00 367E+00 7.33E+00 0.0150 6466E+14
Am-242m 1.4129E406 200038 4.000.76 0.OOE+00 2.S3-03 5.65E43 0D0 1.423E+14
Afn-243 1.4774E-07 20oo3s 4,000.76 O.OOE+00 2.9ZE-04 5.91E-04 0.0375 1212E+14
C-14 2s7tE-04 2,000.38 4.000.76 O.OOE+00 2s7541 5.15E41 0.0675 1244E+14
C36 2.8120E-06 2,00.38 4,OD.76 0.OOE+00 5.63E43 1.13E4-2 0.0050 7.705E*13
C-243 1.7940E547 2,O003 4,000.76 0.OOE+00 3.ssE44 7.tsE44 0.0250 5sssE+13
CK-244 12.63541 2,00083 4,D00.76 0.OOE+O0 53.0E503 .071E03 07.00 2s38E01.
Co-20 12839E+08 2,000.38 4,0D0.76 O.OOE+00 2S7E+03 .14E+03 0.3750 &.17E*13
Ca-134 s8541E42 2,000.38 4,000.76 O.0E+O 7.70E+02 3.62E+02 065750 4AIGE+14
c-135 7382t0sE- 2,000.38 4,000.76 O.OE+00 6.44E4-2 t2.E-0 O11O I A 13
Cs-137 217564E+O0 2,000.38 4,000.76 0.005E+00 41E+03 8.4oE+1 4 12500 S3E+14
Eu-154 1.s36sE42 2,000.38 4,000.76 O.OOE+0O0 .07E+0 0ISE+01 147500 2.155++0
Eu-155 2.5293E42 2,000.38 4,000.76 0.00E+.00 1.1E+01 1517E+02 221 4.129E+
Fe-2 7.71t7E4t 2.000.38 4,000.76 0.00E+00 4.24E+03 6.1E+03 2.7500 S277E
H-3 1.11ttE42 tooo.3s 4,000.76 O OOE+DO 222E+Dt 4AsE+Ot 3SSOOO 3A14E+0
1-129 7.3684E407 2,000.38 4,000.76 O COE+OO t.47E43 2.ss5&3 snoc Z103E+03
KP245 12.2063E41 2,000.38 4,000.76 o.0wE+00 S.04E+02 4.OE+03 720 23soE+02
P237 t22427E467 2,000.38 4,000.76 0.005+00 249E3 4.97E.03 14COOO 2.711E+0
Pa-206 1.89475 3 2,000.38 4,000.76 QO.OE+00 7.70E.06 1.74E8-0
Pb-2tO 73786E-1 2,00036 4,000.76 0.0wE+0D0 .47E-05 1.96E-1t
Pmn147 2r1023E+OO tOOQ38 4,000.76 O.OOE+oO 4.21E+a3 S.41E+03
Puu238 t.a3s3E403 tO003S 4_000.7a b .aEq 2.0uE+oo 4 tiE+at
PU-239 5 SAW -3 2AOE4 3 4_007 _ .O+ _ _ 2 21E+Dt
PU-24 2.1m7E43 tw00.3S 4,w00.76 o.WE+oo 42)6E+oo 8S1E+OD_
Fii 24t 1.0195E-01 2,000.W 4A00.76 O.WOE+OO Zo04E+02 4.08E+02
PU-242 Z.3t28E4C7 2,00D.3S 4,000.7e O.OoE+oO 4.83E404 s2sE044
R>226 s.2782E-t4 2,0003S 4,0DD.76 QWOE+OO t.O6E-10 2.1tE-tO
R;F22S t.s33sE-to 2tw0.3S 4,00D.76 aOwE+00 3.87E407 7.74E407
R u-10t 9Z1684EZ 2 2,w03S 4,00.78 CiOOE+00 t.3+02 2.67E+02

So-79 t.3018E45 Z,000.3S 4,000.71 b.ye E W nosEd0 5.21E402
Sn-128 1.2167E-0s 2,00038 4,000.78 OWOE+OO z.43E402 4S87E402

T~C499 4.4241E404 2,.003 4WQ0078 O.OE+00 8ssE-0t t 77E+OD

Th-2Z9 t37t3E-tO ZCOQ38 4.COQ.76 Q.OOE+oO t74E407 s.49E407
Th-230 t.sosoE-tt 2.000311 4.WQ076 Qw0E+oo 3.62E48 724E48
ThZ232 2-9278E-10 Ztwa-38 4.COQ.76 o.oCE+Do aa6E47 t.OtE-W
TsIs 1.6947E-08 tOMWl 4,000.70 QDOE+oo 33s9E05 8.78E-0s
U.32 4.s737E-0s twa038 4AOO76 QDDOE+OD 9.7#4-5 1.95E-04 Thrmal P~ow
U-233 t2203E407 2008 4,000.76 o.wOE+OD Z44E044 4.s8E4t4 Nominal Ikal Bounewt
UO-z34 I 5925E407 2,w038- 4,wQ078 o.wOE+OD 3t9E404 SZ37E04_ ou HOutp,* vW du
U-235 -2.6t94E485 2.00038 QDO0 4.36E403 O.OOE+oo 43tE403 (We twns Oaft)
Um=3 12693E-05 2,0008_ 4,OOD.78 O.OOE+OO 2.s4E402 &OSE42 1.16E+02 233E442
U-238 -&6331E-08 2,00D.3S Qw0 2.77E43 Z.70E403 t.77E403 Tota Tola
Y-90 2 Z6D60E+00 2,000.3S 4,000.76 O.OOE+OO a21E+03 1.04E::4
Other Radinucikbs 7.2tE+03 1.44E4

m. ~ ~ ~ ~ uueullol T 0 Ie Eabute 501,u HUIG.vei 506 NMd

Templabe Seldon Surnmay
FtlU SFo Ueed b oas1r Pmametl eiff cesu

RSdOCS b~WtW. LW AND U ZVIC HYDRIE LW AND U ZA~c WAXW
Fud Clan ssr ssr

BCL HU Conttents U U
BOL Enritkmera %: 19.6495rse4 10 lO20.1

Burnp Summar (UWdr f# or burnup used In estimate:

Nb& From SFD 801 Exmstal bnpcmu oftm "fa er~

Estimte Burnupf
Bumbul M Gwenr Bumup Estiated EOL Hltll E0LL HU

Nominat 5.71 344 110

'Resor dxgw con ren sbrape atO or Wmx dab mmn9 VW hWadalo wae hr hatL

h'TS hu for- alkd wwdWwh NS -wow nmui be Odd by BOL hasq ma to gat q-f Wwvakas I4Wd).

j
I

J

U
Li

j

j
I

SI
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Fuel Radlonucide Inventory Worksheet
X.i flKS ailnfe-ate In>arvmatior

Fuel w TRbiA STD 20Q0 MaNRC
SIF Dt # 1053

Fuel Units & Deson 8 -ELEMENT
Heav t MaUs: BOL.3X9kW EOU.3M6kg
ROD Storage Sile: DEE

'Fuel decay t dtew 2035
Ilirnmats as of. 2030

Tenplate: TRh4-S$ (LWAJZmX SS7. 10 ID 20-. U)
9
Tunplate BumupXWO: 6.66

Temblat W0 Hey Metl esa (AUT): 0.0C0195
TvnmAe DecavTkm: S ar

Estknated
Canister usaO:

l'OlO'
0.07

i1 Estimates X . Xb b Y. Y Gamma Soutcea
Photon TOtW

CIJMWd Frot Noinal Bounding Fuel hsiuial Activt Nominal Fuel Bounding Fuel Energy Photonalsec
Radionuclide Template Fuel Bumup (UWt' Bmunp PlWdf -(CO Inventoles(CI) InventoraCI) Group Mnding)
Ac-227 8.5173E-10 0.00 0.00 O.OOE+00 O.WE+00 O.OOE+O0 Avg. MVa

An-241 18331E-03 0.00 0.00 O.OOE+00 O.W0E+00 .OOE+OO 0.150 4.193E+07

Am-242m 1.4129E-6 0.00 Q0. O.OOE+00 O.OOE+OO O.0W+00 0M0 O.ODOE+CO

Am-243 14774E-07 0.00 0.00 O.0E+00 0 .000400 QOOE+00 00375 5.713E+04

C-14 12871E-04 0.00 o.o0 O.0E+00 O.OOE+00 OOE+00 o06575 3A9sE+04

Ck36 2.812OE06 0.00 O.0 O.00E+00 0.00E+00 OOE+00 OOSO 4ABIE+30
Cm-243 1J7940E407 0.00 0.00 .QOOE+00 Q.OOE+00 O.OoE+00 0.12000 9.437E*0

Cm-244 1.6s62E6-0 0.00 0.00 0QO0E+00 O.OE+00 O.0E+000 0O225 23444107

CO-60 12839E+00 QO.O QOO QLOOE+W0 O.WOE+OO QO.OE+OO os3s &51oE44

Cs-134 s.0541E-02 o.oo o.oo O.OOE+OO O.OOE+OO O.OOE+OO 0.5750 4.18611.03

Cs-135 3.24270.0 0.00 0.00 0.00E+00 O.o0E+W00 Q.0E+00 100 6537E+02
Cs-137 2.7s64EE0o 0.00 0.00 o.oOE+000 _O.o0E+00 OOE+oO _ MO 30.00E+01

Eu514 IMME-2 QoO QLOG O.ooE+oo O.OOE+OO QOOE+oo 1.7500 I.VIE+D1

Eu-16s 2.9293E402 0.00 QW0 O.OOE+00 Q.OOE+OO Q.OOE+OO 22500 t.107E+D1

Fe-55 7J71ssE41 Qoo QOO QO.OE+W0 O COE+OO QOLOE+00 2.7500 e 433E+CO

H-3 1.1111E402 QW0 QW0 *.OOE+0w QOOE+W0 QWOE+W0 3-50M s.?51E+0

P-129 736s4E47 QOO o.0 oo OOE+OO Q.OOE+OO O.OOE+OO s.occo Z47tE+DD

Kr845 2-s263E-01 * .0 QW O O.OoE+OO QOOE+OO Q.OOE+OO 7.00D 2s4tE401

Np 237 1.2427E4B o.oo o.OO QO.OE+oo QOOE+OO O.OoE+OO _ A 11oco 3270E402

Pa-231 3.8511E-09 O.WD QOO QO.OE+W0 O.OOE+OO QOAW+eOD

Pb-210 7.3BOE-15 0.00 0.00 0.002+00 Q.OOE+W 0O00+00
P-147 2.1023E+00 0.00 0.00 O.OOE+00 Q.OOE+00 Q.OOE+00
Pu-238 1.0383E403 0.00 Q.00 0.OOE+00 O.eOE+00 .OOE+00
PU-239 652E03 0.00 0.00 0.00E+00 Q.OOE+00 QOOE+00

Pu-240 2.1278E-03 0.00 0.00 O.OOE+00 QW00E+00 O.WE+00

PU-241 1.019SE41 0.00 0.00 0.00E+00 o .ooE+00 O.W0E+00

Pu-242 2.312BE.07 0.00 0.00 0.00E4OD 0.000400 0.000400
Ra-226 52782E-14 0.00 0.00 Q.OOE+00 O.0WE+00 O.OOE+O

Ra-228 1.93380-10 0.00 0.00 .OOE+00 O.OOE+0 0 O.OoE+00

Ru-10B 9.16W402 O.W 0.00 0.000+W O.OOE+00 O.00E+00

Se-79 O.OOE+00

Tc499 - 4.4241E404 7 _ O.W0.00 0.00 .OOE+0000 O.0+00 O.OOE+ 00
Th-229 1.3713E-10 0.00 0.00 Q.OOE+00 QO_.0+00 O.W0E+00
Th-230 1.8090E-11 0.00 Q.OO O.OOE+OO Q000e00 O.OOE+0 O
Th-232 2.527SE-10 0.00 0.00 O.OOE+00 O.OOE+00 O.OOE+0
T1208 I 1.6947E408 0.00 0O.O .OOE+00 O.OOE+00 40 0+00
U-22 4.s737E4s 0.00 0.00 0.OOE+00 O.OE+00 0.WE0+0
u-233 12203E0.7 0.00 0.00 0OOE+000 O.OOE00 Q.OOE+00
UI234

Thermal Power
Nominal Heat Bounding
, tt Nea Out

(wafti) (wafts)
7.14E405 . 7.140E46

Toial TOr
1.2E93E405 0.00 O.OEt+0O

1- 01tIe Raddonucle
II.Template Sdecex S

a e Selection Sum

Reactor Moderator.LI ITe 301. Cendthug: s
*OL HU CEaltima:, _

SOL BuuErkSmmr %:_

_ Bnw Summary (MWd

re _na~B 'cwf

enary
Froma 5F0 Used 13

W AND ZIRC HYORCE LW AND U ZINC HYDRtO
ssT SST
U Uj

12 7nt0010 16W201ft

*als fr Paramee WOtrencew

I'
WF---r-

lBasor btumup uased In estimate:

1Na fnl isupW dmsdykm SFD (twwWle ltMWW2Eo
_ Checks. - . I

Estmted bunupt
wp Mult.erm Esdimated EOL H UGGven EOL Hlt

O 1-011 tDO0

'Reader deolwn. cae removal arage elv or alte de omii M h on c8sdf.o

,rot bhav ftram Skbd assodatedwl Id wwkde wus be evded by am6 lay m mas tgm wedrc tursup vkne bP AW.
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I
Fuel Radionuclide Inventory Worksheet

jL. 2 id a d Teuiatqlntcrumiio.i -s. -

Fuel Nes: TRIGA STD 2D20 MNRC
SNF11>5: 1064

Fud Unis A Des 54 -ELEMENr
H Mstl Use: BOl-4160k: EOL-4025kg
ROD Strage Sit NEEL

'Fue deca sW dati 2035
Estimas - d: 2030

Temptal TRIGA-SS (.WJU-Zn SST, 10t 20%. U)
'Temp1ae Bunwp(MWdii 6.65

Tempbb BX Heavy Matd U_ (11)M O200195
Template Deom Thaw 5 yeas

Estimatd

Canister usaoe:

II0.70 I

JEL Estioutm . . 5 a. b Y. Ir Gamme Soaurce

Photon Total
CIAMWdFm Nominal Bounding Fue t nii Activity NominalFud Bounding Fu Energy Photornaseo

Racilonuucile Template Fuel Burmp (UWd Bunup (uWd (CIl) Inventories(CI) knvedesC Group (boundbig
Ac-227 5173E-10 1,002.34 2.004.68 O.OOE+00 a54E-07 1.71E-0S AM MeV
An-241 1.8331E403 1,002.34 2004.68 OO.E+00 1.84E+00 367E+OO S0.010 3240E814
Am-242m 1.41293E4 1,002.34 2,004.68 0.0OE+O 1.42E-03 2.83E-03 02s0 7.129E+13
Am-243 1.4774-07 1,002.34 2OO4.88 0.OOE+0D 1.48E-04 2.96E-04 0o075 6.071E+13
C-t4 12871E404 1,002.34 * 2004.68 O.OE+00 t.29E-0t 2.58E-01 0.0575 6232E+13
CF3S 2.8120E8-06 ,002.34 2,004.68 O.O0E+00 2.82E-03 5.64E-03 .OoSso 3.6E113
Cm-243 1.7940E-07 1,002.34 2,004.65 O.OOE+0D 1.80E404 3.OE-04 0.1250 204tJ13
Cm-244 1.69B2E-06 1,002.34 2,004.68 O.OOE+00 1.70E-3 3.40E-03 02250 3275+813
Co-60 .2839E+00 1,002.34 2,004.68 O.OOE+00 1.29E+03 2,57E803 0.375 1.662E813
Cs-134 9.0541E-02 1,002.34 2,004.68 O.ODE0+D 9.08E+01 1.828+02 0.570 221OE814
Cs-135 3.2195E-05 1,002.34 2,004.68 0.OOE+00 3.23E-02 6458E-02 0 0 S.4838.12
Cs-137 2.7564E+00 1,002.34 2,004.68 O.OOE+00 2.76E+03 5,53E+03 112500 1t5E.14
Eu-154 1.53680E42 1.00234 2,004.68 O.OOE+00 1.64E+01 3.08E+01 1.7500 1284E.11
Eu-155 2.9293E402 1,002.34 2,004.68 0.O0E+0O 2.94E+01 587E8+01 z2500 2.t9E.11
Fe-S 7.7158E-01 1,008.34 2,004.68 0.00E+00 7.73E+02 1,SSE803 27500 1 .6428.
H1-3 1.11118-M 1,008.34 2,004.68 O.00E+0O 1.1i8+01 2.3+01 3.5000 tVtE111
1-129 2,004.68 O.OE+00 7.39E-04 1.438E43 I 5.0000 1 077803

I
J

J

I I'J

4
2

Kr-85
Np237

2,004.68 O.OOE+00 ;
2,004.68 O.OOE8+00 2.11+03 421E+03

1.0383E463 1,00234 2,004.68 O.OOE+00 1.04E+00 2.08E+00
Pu-230 S-6293-03 1,002.34
Pu-240
PU-241
Pu-242
Re-22
Ra-M2
Ru-lOS

21278E-03
1.0195Et01
23128E407
52782E-14
1.9338E-10

2.004.68 O.0OE+0O 5S4E8+00
2,004.68 0.00E+O 2,13E+00
2,004.68 0.0OE+0O 1.02E+02
2,004.68 0.00E+00 2.32E-04
2,004.68 0O.OE+00 C 529E-1I

1.1IE+01
4.27E+00
2.04E+02
4.64f-04
1.OE-10
3.88E-071,002.34 2.004.68 O.O0E+00 1.94E-07

9.1684E-02 1,002.34
Se-79
Sn-126

1.3018E45
12167E45

2.6045E+00
4.4241E-04
1.3713E-10

2,004.68 O.00E+OD 9.19E+01
2,004.68 O.OOE+00 1.30-E2
2,004.68 O.OOE+00 1t22E-2
2,004.68 O.OOE+00 2.81E.03
2,004.68 OO0E+CO 4.43E41

2.61tE42
1.84E+02

1.002,34 2,004.68 O.OE+00 1t37E47 2.75E847
Th-230I
Th-232
T1-208

1.809DE-1 1 1 1,00Z34 2,004.68 0.00E+00 1.81E48 3.63E48
1,002Z34 2,004.68 0.00E+00 2.53E47 5.07E47
1,002.34 2,004.68 0.00E+O0 1.70E45 3A.40-5

U-232 4.8737E48 1,002.34 2,004.68 0.00E+00 4.89E45 9.77E45 Thermal Power
U-233 12203E47 1.00234 2,004.68 0.08E+0O 1.22E-04 245E-04 Nominal Heat Bounding
U-234 1.5925E47 1.002Z34 2,004.68 O.E0+00 1.60E04 319E-04 OutpdA tftOupuit
U235 -26194E46 1,002.34 0.00 . 1.78E42 1 StE-02 1.78E42 (Wat) (Watt
U-238 1.2693E45 1,00234 2,004.68 0.00E+O0 127E42 254E842 5.K3t011 1.17E+02
U-238 -36331E48 1,002.34 0.00 1.12842 1.12E42 1.12E42 Total Total
Y-90 2.8060E+00 1,002.34 2,004.68 0.008+0 2.61E+03 522E+03
Other Radcli5es 3.61E+03 7.23E+03

llL Te is Sedectn Sluvering, ,and ecks _ ____ ._....______An
Templat Sel Sum

From SFD Used Basis Jfor Parameter Differencmt
ReAo Uodert1: LW AND U 7I.R HYDFOOE LW AND U ZIRC HYDltDE

FuWI Cddln 5ST SST
BOL HU Cons: U U

WOL Enrkhmnt %. ts.749sct9 t10 b 20.1

Bumup Summary (FWd) Basi tor bumup used In estlmate.

From SFD Eshtiae
molinaki 784,421 Ittarrap cabil km as,00234 hmald h el mssdesye

2.004. karapassdhbboUtswrhaims

Checks_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Estima BSumut
Ownup Muttiproar Gwen Burmsp Estimated EOL HMGive O WL H3

NO."l 0.71t It. I
BdigHA 1.41

'ReHcir uiadosfco e mova. scage, *dopping or cam daft omIln Mt lrriaatn ceased or Wu.

'Tca xnup la afl hs iasoat wit 11b workhed waist be dckidd by BOL hay mel mmn 10 got dlc bk vue 0tUWIT).

J
I

a
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Fuel Radionucide inventory Worksheet - - -

IudfVanT=1WIateltIgrtwumlioIu-1,
FWe Name TRIGSA STO 20WSOLVENMA

SF ID Ot. 731
Fuel WAelS II Dew: 10 -ELEMENT
Heavy Mletal Mass: 80L.42.49kg: EOL.-4.75*lQ
RO fCm Stunso fle

'e decay start de: 210o

Ebetates as ef 2030
Templat: ThIGA-SS (LWA.Zm. SST. 10to 2M% U)

'Tepla UumqugMWd): G6
Taeplate 304 Heavy metal Mass OM: 0.096

Template Der The: 20ar

f~tbbated
Canister usaae:

0.09 1

flbI. Eatimates * e m' b Y. yb Gamma Sources
Photon Total

CUMWd From Nouinal Ou-WdIng Fuel htitial Acthity Nominl Fuel Boun g Fuel Eergy Photonssee

Radionuclide Template Fuel Bum (UWd)' numup (UWd) (Co) hentaCIg) hwntodeCI) Group Pbounding)

AC-227 2.6436E-09 186.62 37323 0.00E+00 4.93E-07 9.87E-07 Avg. Mev

Am-241 3.1429E-03 186.62 37323 O.OE+00 5.87E-01 1.17E+00 0.0160 3740E,13

Am242m 1.3195E-06 18662 37323 .OOE+00 2.46E44 4.93E-04 OSO 7.786E612

Ajn243 1.4753E-07 186.62 373.23 QOD.E+00 2.75E-05 5.51 E-05 o0.75 6.745E,12

C-14 12847E-04 186.62 373.23 O.OE800 2.40E42 4.79E402 0.0575 7256E+12

C-36 2.8120E406 186.62 37323 .OE00+00 525E.04 1.05E403 0.0850 481E,12

Cm-243 12465E-07 186.62 373.23 O.OOE040 23E-05 4.65E-5 0.1250 263E.12

Cnm.244 9S564E-7 186.62 373.23 CLOOE400 1.78E-04 3.87E-04 02250 3.761E+12

Co6-E 1.7880E41 186.62 373.23 0.OOE+00 3.34E+01 6.67E+01 0750 1649E.12

Cs-134 5.8692E-04 186.62 373.23 0.OOE+00 1.10E-01 2.19E401 05750 2.711E+13

Cs-135 3195E605 186.62 373.23 0.ODE0400 O1E-03 120842 0DsAo 3.066E+11

,_ Cs-137 1.9489E+00 186.62 373.23 O.OOE800 3.64E+02 727E402 12500 5.04E+12

Eu-154 4.5895E43 186.62 373.23 O.OOE+O 8.56E401 1.718400 1.7500 7.632E40

Eu-155 3.6045E-03 186.62 37323 O.O0E+00 6.73E81 1.35E+00 2z25co 704E607

Fe55 1.A185E42 186.62 37323 O.OOE+O 2.65E+00 5.29E800 2.7500 23808.8

141 3 4.795E-03 186.62 37323 0.0082+00 894E-01 1.796+00 3.5000 1.5SE4W3

1-129 7.3684E07 186.62 37323 O.E+OD 1.384-04 2.75E-04 I0OOD 1970S.02

Kr-85 9.5820E42 186.62 37323 O.OOE+0 1.7981+01 3.58E01 7Q000 2225E.01

- Np-237 12552E-06 186.62 373.23 O.OOE+0 2.34E404 4.68E-04 11.000 2532Eto

Pa-231 7.0406E-09 186.62 373.23 O.OE400 1.31E-06 2.63E-06
-2 Fb-210 5.8000E-14 186.62 373.23 ODE8+0 1.08E-11 2.16E-11

Pm-1147 4.0075E-02 186.62 373.23 0.00400 7A48E84 1.60M401

Pu-238 92256E-4 186.62 373.23 O.ODE040 1.72E-1 3.44E01
Pu-239 5.6278-03 186.62 373.23 o.OOEi+0 1.03E800 2.0680+D
Pu-240 Z1248E43 186.62 37323 O.OOE40 3.97E-01 7293E41
Pu^241 4.9549#42 186.62 37323 .OOE+ 925E40 1.85E+01

Pu-242 2.3128E407 186.62 37323 O.OOE+0 4.32E45 &63E8-5
Ra-226 2.4526E-13 186.62 37323 O.OE+00 4.58E-11 9.15E-11
Ra-228 2.4015E-10 186.62 37323 O.OE0+0 4.48E-8 8.96E48
Ru-106 3.0602E-06 186.62 37323 O.0E840 5.71E44 1.14E43
Se-79 _1.3015E405 _ 186.62 373.23 O.OOE+OO 2.43E403 4.86E403

Sn-126 12165E8. 186.62 37323 O.OOE+00 2.27E43 4.54E43
SF90 I 26E400 18662 37323 QODOE+OD 340Er02 680E+42
Tc-99 4.4241E404 186.62 37323 0OOE+ &26E-2 1.-65E01

t ! Th-229 3.09S2-10 186.62 373.23 Q.OOE4oo 5.7BE4B 1.16E47

Tb230 42346E-11 186.62 373.23 QODOE4e 7.9DE409 1.58E48

Th-232 25278E-10 186.62 373.23 .OOE640 4.72E48 9.43E4B
TI-208 1.5820E46 188.62 37323 Q.OOE+0 296E606 5.90E-06

U-232 42647E84 186.62 37323 .OOE+ 7.96E-06 159E-05 Thermal Power

U-233 12211E-07 186.62 37323 O.OE840 228-05 4.58605 NomInal Hea Sndin

U-234 1.9955E4-7 186.62 37323 O.ODE0+ 3.72E-05 7.456E-0 Oup a Out

U-23 -Z6194E-06 186.62 0.00 2.11E43 138403 2.11842 , Wat) gWintt

U236 1.2693E40 186.62 37323 OOE+00 2.37E43 4.74E43 457E0 S.4E+.0
b238 4.~~~~-6331E48 . 8662 QOO0 1-E43E1343 13E4 el b

Y-90 1.8241E.00 188.62 37323 O.OOE+0 3.406E42 6.81E+02
Olher Radinucdes 359E+02 7.19E842

.b S S , B p~anlar, UT-)S~ay, t -~ Ce s - . '1 '
Tm plate~ Se lctim Sun _ _ _ __ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _

Fn SD U blasi fr Parameter D:erences:
_eaCt UOdMOt- LW MD U MZC HYONDE LW AD U ZIRC WrORDE

Fuel CbddaW SST SST

306MM Cansluente: U U

801L Enrlehmen %: 1976747706 10b 2D.1

Burnup SUImty (MWuO i. - asis 10r burrum used hI estmate:

F I. Eabnaa n

Il01 up uftkaw GilenlEumup Estimated 301 Nmrlven 05 10!

ReAOerelsdOuen cme femoV&I W-Mag. Slkq*V or lw dabe co.Vlnku Bat k"Uam atlo oasdj jl.

,TbW W-V lo al lu el ed eW li wahe M be Ovde by OM heavy _t 373a B " legtpft kbm due trT).

DOE/SWFREP-M7
Revision 0

Mash 2003
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Fuel Radionuclide kwentory Worksheet
IL foeIpud3 emplateinoreto

FWe Hame TRrGA 8TD 30120 MIRC
SWNI 0,t 704

Fuel Units & Descr 6 -ELEMENT
Heavy Metal Masn: SOL-4.97kg- EOL.4.974kg
ROD S1taorge Site: INEL

'Fuel decayata dot 2035
Ebtimntes as at: 2030

Template: TRIGA-SS (LWA-ZYx. SST. 10 at 20%. U)
T riipblt BSuWup(UWd): 5.66

Teoplate BOL NoHa Ml Ita s (AM: OADD195
Tn-blate De Tb F. -.ars

Estimated
Canister usage:

I18zol
1 0.06

lL Eats.utes m 1..........I. 5b x Y. Ye Gamma Sources

Photon Totla
CUMWd From noinal Sounding Fuel Inis! Activibt Nominal Fuel Sounding Fuel Energy - Potonslsec

Radlonuclide - Template Fuel Sumup (MWd)' urumup (MWd (CI ventole-CI) hwentork(CI Group ounding)
Ac-W27 SS173E-10 0.00 0.00 .OOE040 o0ooE+00 O.OOE+D Avg. MeV
Am-241 18331E43 0.00 0.00 O.OOE+00 QOOE+00 O.0E0400 0.0150 S2sOE+07
Am-242m A1.429E46 0.00 0.00 O.OE+O0 O.0OE400 COOE040 0.025D0 O.o0E+00
A_-243 1.4774E407 0.00 0.00 0.002+O0 O.OOE+0D0 (OOE040 0.0375 7.1990E04
G-14 1.2871E04 0.00 0.00 .OOE+00 O.OOE+O O.E0430 0.0675 4s94E+04
cm36 2.8120E406 O.O0 0.00 O.OOE+OD .OOE000 O.OoE00400 0.0650 6.150E+8
Cm-243 1.7940E-07 0.00 0.00 0.00QE+O0 D.OOE+O0 O.OOE+D 0.1250 1214E907
Cm-244 1.6962E46 0.00 0.00 O.ODE+O0 .ODE+0O0 O.E+O0 02250 4297E*07
Co-60 1.2839E+00 0.00 0O. OOE+00 .o00 DE+OD 0.0IZSD0 05 1.07tnE05

C -134 9.0541E402 0.00 Q.OD O.OOE+00 Q.OOE+O0 .OOE+00 0.5750 5275E03
Cs-135 3.2196E-45 0.00 0.00 DOOE+00 .OOE+00 O.ODE+00 OJD500 232E402
Ca-137 2.75&4+00 0.00 0.00 O.OOE+00 O.OOE+00 0.E+00 1.2500 4.899AM+0
Eu-154 1-5368E42 0.00 0.00 .OOE+00 O.OOE+00 .OOE.40 1.7500 - 2z7E+01
Eu-t15 2.9293E042 0.00 0.00 O.OOE+00 QLOOE+00 .OOE+00 22500 1259E+01
Fe-M 7.7158E401 0.00 0.00 0..000440 0.000+00 CL000.40 2.7500 .068E+00

1.1111E402 .C 0.00 Q03 .OOE+00 QO 0E+OD QODE+00 3.500 7213E+00
-129 7.3684E407 0.00 0.00 QOOE+0 0Q00E+00 O.OOE+30 6.0000 3.099E+00
K5 Z5263E4t 0.00 0.00 o.QOOE+O Q.OOE+00 O.OE+00 7.0000 3567E401
Np237 12427E46 Q.OD 0.00 0.000+00 .OOE+ 00 O.OE+OO t1 OODO 4.tOtE402
Pa-231 3S85t1E4-9 QD mO O.OOE+00 0 OOE+00 .O0EOD
Pb-210 7.3880E-15 0.00 0.00 0.002+W0 O.O0E+00 O.OOE+00
PM-147 2.1023E+00 0.00 0.00 0.00D+00 0.000E+0 QOD.E+00

Pu-238 1.0383E403 0.00 C.O0 0.0DE+00 O.OE0+00 O.ODE+00
Pu-239 5.62930E03 QW 43O 0.+00 O.0E+00 O.OOE40
Pu-240 2.127SE-43 0.00 0.00 QOOE+4 OD.OE+C400 0.00+0
Pu-241 0.00 0.00 oOOE+000 O.OOE+O. 0.0012.00
hF-242 2.312SE4CF7 0.00 0.00 .O.43E+00 OOE+00 O.OOEt00
R-226 527S2E-14 0.00 0.00 Q03.E+oo00 30E+00 Q.OOE+00
Pa-22S 1.5932E-10 0.00 0.0oo QOOE+0o0 OOE+OD O.OOE+W0
Ru1026 9.1684E402 0.00 0.00 2.OOE+0 QOOE+OD o.OOE+oo

_O79 1.31SE-05 _ QoOO T OO QOOE+OD QO.OE+OD nOOE+00g

S1-26 12t67E4s 0.00 0.00 0.000D+00 Q03.E+D00 o.0E+00
S1-92 2.6048E+O OD 0.00 O1OE+0O 34OOE+oo o.3TE+t0

Tc 29 40246E040 0.00 0.00 OD.OE+00 Q.OOE+00 0.OOE+00
Th-229 1.37t3E-tO O.OD o QOOE+OO O.OOE+OO O.COE+OO

Th23e 1.S09OE-n1 o.W QoO QloE2+O ODO0+00 O.OOE+CO
Th-232 2-527SE40e ,and(0ecks ___ QOO __ ____ O-_____ __

TI-208 1.6947E.W 0.00 000D QOOE+CO Q.OOEz+Co QOOE+W0

u-232 4.8737E0r SF0 Useo QOOE+o QaOaE+eo OOOOE+CO Thenal Power

u-233 1 2203E-07 QW0 O.W QOOE+OO QLOOE+OO QCOE+oo Nominal HMt Boudn

U-234 I-s926E-C7 0.00 0.00 CLWE+0 z QOOE+oO O.COE+oOE joutpu : HeatOutpt

U-2357 -Z61;94E406 nLw _ o.o_ 2.13E43 2.13E4-3 2.13E-03 IWAIS) (Waf~ts)

U Reato 12Mr3EoZ QoO mo O.OOE+OD O.OOE+OO O.OE+OD L C45W E45 U
238 g&6331E-s Qoo. OW _ 1.34E43 1.34E43 t.34E43 Total Total

Y490 2.60BOE+OO QOD0 O W O.OOE+OO QOOE+oo QOOE+oo

Omer R z~jc~ o.oOE+co nO.OE+00

Timupi Selectiond , bsi Im bv used i estimate:
Fro SFD usd Basis for Parar i _leene

i1 ~ ~ t o r. Lfil~~AND U21IRC HYAIIDE LW AND U II5C HfMDR1E

SST ~ ~ ~ edSiaT p

SOL HU C etfmb:l U U

_l~~~~~O Ewthat %Is 19224s9iis4 to W 2D. t

[ Bumup ~~Sumnary( O kw~} ai o bumup usd in estimate:

N W an SFD~ taut We

e d~~~~~~W axoe rnb IixNU kV

0 p .tkW00 1MP Eatlmated EOIL HMGlven ECI. Km
9oia E-_ODC

FRleacor alujown. oe mmoW. oAMe. 119ping of COWr ee contirlmig tfad adatlcn ceased tor luel.

'1eal bua %w 1 kW sodated with 385 wmke mst be divided by OM hay met M ID 9peduic bamp values p WdUA).

-. DOE/SNF/R2-P47
* RevWsloe

March2 203
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Fuel Radionuclide Inventory Worksheet

LXud anOT-4"u e,14rmaallm I
Fuel Nunw TimmG sTD a.2

SNF I 0:t 252
Fuel Unifa A Desen 50 -ELEM8NT
Heavy Metal Unae BOL.9.371cg EOL-.O 07g
ROD Storag Shm PlEE

'Fuel day steel d&W 2035
Estimates as odt 2030

Templatee TRIGA-SS (LWMUZrx. SST. 10 b 20%. u)
"Templaft Buwu(UW* 6.66

Tenphw DM Heavy etW Use Mr1) 0.0001O9
V-nD- D- Th

Estmated
Canister usaa9:

16*x10'
0.45

IU. Eaduwutbs 3 a^ x, Xb b Y. yG Gamma Sources
Photon Total

CIUWdFroM Nominal Bounding Fuel Inital Acuvfty Nominal Fuel Bounding Fuel Energy Photonsasec
Radionuclide Tempnlar Fuel Bumup (UWdf Bunmp(aWdf (CI) Iventodes(CI) Ietodes(CI) Group bounding)
Ac-227 &5173E-10 286.38 572.70 O.OOE+0 2.44E-07 4.88E-07 Avg. MeV
Aim-241 1.8331E2- 28e.38 572.76 0.OOE+00 5.25E-0 t.OSE+00 0.0150 9257E+13
Am-242m A1.429E-06 286.38 572.76 O.OOE+00 4.05E804 .09E-04 0.050 2.037E+13
Amn-243 1.4774E-07 28 572.76 O.OOE+00 4.23E-05 .46E45 075 1.735E+13
C-14 1.2871-04 286.3 572.76 0.008+00 3-69E-02 7.37E-02 0.0575 1.781E+13
0-36 . 2.812E-06 2863 s72.76 O.OOE+00 .C5E-04 1.61E-03 0.0850 1.1038,13
Cm-243 1.7940E-07 28638 572.76 O.OE+0O S 14E-05 1.03E44 0.1250 e.010E+12
Cm-244 1.6962E08 286.38 572.76 0.OOE+O0 4.88E44 9.72E-04 o250 *-357E812
Co40 12839E+00 286.3 572.76 O.OOE+0D 3.68E+02 7.35E+02 0.375 4.749812
Cs-134 9.0541E-02 286.38 572.76 0.00E+00 2.598E01 5.19E+01 0.5750 61w3E+13
Cs-135 32195E-05 288.6M 572.76 O.OOE+00 9.22E-03 1.84E-42 0oo00 2.709E+12
Cs-137 2.7564E.00 286.38 572.76 0.OOE+00 7.89E+02 1.588E+03 2500 5.513
Eu-154 1.S368E4-2 28836 572.76 O.0DE+00 4.40E+00 6.8CE+00 1.7500 3868E+10
Eu.155 2.9293E42 286.38 572.76 O.OE+00 8.39E+00 1.68E801 v2500 5S12E*10
Fe-55 7.7158Et01 28838 572.76 O.OE+00 2.21E.02 4.42E+02 z7500 4.91E46
1-3 1.1111E4-2 286.36 572.76 O.OOE+00 3.18E+00 6.36E+00 3.5000 S.460o07
1-129 7.3684E47 286.38 572.76 O.OE+00 2.18E44 4.22E44 5S0000 1.060E8.
Kr-85 2.5263E41 286.38 572.76 O.00E+00 7.23E8,1 1.45E+02 7.0000 r468E8.0

>237 t1.2427E80 286.38 572.76 O.OE+00 3.56E44 7.12E44 11.0000 1947E800

2I
I
i

ra-"I- a
Pb-210

0.00E+00
0.00E+OD I1

Pu-240 2.1278E-03 572.76 0.00E+00 6.09E41 122E+00
Pu-241 1.0195E41 2863^ 572.76 O.OOE+00 5.84E+01

dl,I
I

E-10 572.76 O.OOE+00 5-54E-08 1.11E407
RUlt06 9.1684E2-0 28638 572.70 0.OOE+00 2.63E+01 5.25E+01
S6-79 1.3018E-5 28638 572.76 .OOE+O0 3.73E843 7.46E43
Sni126 12167E4-5 286.8 572.76 0.008+00 3.48E-03 .97E-03

2.6045E+00
Tc-99

572.76 0.00E+00 7.46E+02
572.76 0.00E+00 127E41
57276 O.OOE+00 3-93E48
572.76 O.OE+00 5.18E-09
572.76 O.OOE+00 724E4t8

1.49E+03
2.3E4t
r.85E-a8
1.04EC88
1.45E47E-I0

T1-208 1.6947E..4ti 28838 572.76 0.00E+00 4.85E-06 9.71E-06
.4 288.38 57Z76 O.OOE+00 1.40E45 2.79E-05
407 286.38 572.76 O.OOE+00 i49E-05 6.99E4-
-07 286.38 572.76 O.OE+00 4.56E-O 9.12E-05

Thennal Power
mionnal Heo Bounding

OutpUt ' Htt OutptU-234 1.5925E
U-235 -6194E46 28638 0.00 3.95E4-3 320843 395E-0 (Watts) I Wat)
U-236 12693E-05 286.38 572.76 0.00E+00 3.64E-03 727E403 1i.9E+Ot .3asI
t-238 -a6331E48 286.38 0.00 2.54E-03 2.53E43 2.54E43 Totai Total
Y-90 2.806CE+00 28638 572.76 0.OOE+00 7.468=02 1.498+C3
O0her RadonuCfeS 1.0303 2.068°3
IU.Tmlate Siidetoe Sm'nv.Burnp Sunim and Cled.i <St'.f^d.
Temat-u Selection Sumary

Frow SFV U|ed Badi for Psamener Differencesr
Reactor M F AND DIRC HYDRIDELIN AND U ZIAC H0RIDE

Fue Cbddb _ 7SST | SST
BOL Htt ^C.ttRenbc U U

^sOS. itsenuM 13r49164744 |0 1o20.1

Bur.up Surmmar (Wr B ass hfor bunump used In estimata:
Fwan SreD Estimat"

BOLdAPA7 .- 572m.7 Ik pasomebet mukoii tsmrw

Checks ____

EsUted Ournt |
u Mutiper Gilen um.up | Estmated E HItGiven EOL Ht

NB<laft. 0.s

'Fea btrs* fiod. cmd assoadal strag - el oi date b ear

OO~ /rahMbeva t _ harvdiq 23mWdM.

J,

DOE/SNFIREP-073
Revision 0

March 2003
Page D-260 ol D-SW



Fuel Radionuclide hventory Worksheet

I. Fiel an ~ai( ae staradn
Fuel Nuns: TRIGA STD 8.30 (FE) ITALY

SNF D t 929
Fuel Units & DeOr. 2 -ELEMENT
Heavy Metal Man: BOL.0.383kg EOL.0.37Mg

'Fud decay art date: 1999
Etbimat at i. 2030

Template: TFlGA-SS (LWAI-Zn, SST, 10 I 20% U)
OrewplleurwpW5C: 6.68

Eatinated
Canotter usage:

16"x10*
0.02

Tvewste Decay Thie: 25 years

II. E st:a - - m Io Xe b y. Vib Gamma Sources

Photon T4talt
CilMWd From Nomitnat Boundinfg Fuel bhiftat Actfty Nomninal Fuel Bounding Fuel Energy Photonafaec

Radionucide Template Fuel Burnup (UWdf Bumup (UWdf) (Co) bmnmorLes(Ci) bwenlodrCe) Group Mounding)
Ac-227 4.1459E-09 13.06 26.13 0.OOE+00 5A2E-08 t.O8E-07 Avg. 11eV
Ar-241 3.5850E-03 13.06 26.13 0.O eOO 4.68E-02 9.37E4-2 0.0150 Z3tsE1t2
An-242m 1.2899-06 13.06 26.13 O0.0+00 1.69E-05 3.37E-05 0.0250 4A22E+lt
Am-243 1.4747E-07 1306 26.13 0.COE+00 1.3E-06 3.85E-06 0.0375 4.183E+t1
C-14 12839E-04 106 26.13 O.OOE+00 1.6SE-03 &35E-03 0.0575 4505E+11
0-36 2.8120E-06 1O6 26.13 .E0+00 _ 37E-05 783EC55 0.0650 2.715+11
Cm-23 1.103E4-07 1.06 26.13 O.E0+00 1.44E-06 21.8E06 0.1250 1.772E98
Cr-644 .937E7-0 1306 2S.13 0.00E+00 1.03E-05 2.06E405 75000 21536E71
COp-2 92647E-02 13.06 26.13 0.00E+00 1.21E+0D 2.32E+0 o1.0 1.7E01
Cs-134 1.0940E044 13.06 26.13 O.OE+08 1A3E2-03 2.tSE43 755 IAME+12
Cs-135 3.2195E4-5 13.06 26.13 O.OE+00 4.21E24 8.4E4-4 0120 1.61E+10
CS-1347 1.73S E-2 13.06 26.13 .008+O0 4.01E-01 4.54E80 12500 1 eE4E+E

Eu-138 8.86927-03 13.06 26.13 0.008+00 1.168-02 &2.30281700422E0

Eu-155 1.7925E43 13.06 26.13 0.00E+00 2.34E-02 4.86E-2 0 9163E+05
Feki5 &7444E43 U06S 26.13 aDOE+00 4.89E402 9.78E42 Z.75XD 1 eWsE+
h-3 3 38DE-03 13.06 26.13 0.OE+00 4.73E-02 9.45E442 3500 3 04tE+01
P-129 7.'584E47 13.06 26.13 O.OOE+00 9.63E6-0 1.93E405 Sim t 9E80
Kn-e5 62.3S8E-02 13.06 26.13 0.00E+00 9.06E-01 .08E+-0 760 tSVE+W
Np-237 126SE45- 13.06 26.13 0.0E_+00 .11-12 1-1.771E41
PaR- 9.1654E249 13.06 26.13 O0OE+0O 128E47 2.39E407
Pb-21D 1.372E-13 13.06 26.13 O.O0E+00 1.79E-12 3.59E-12
Pm-147 1.0702E42 1306 26.13 O.0E+00 1.4-DE041 2.84-01
Pu-23 _.592E044 13.06 26.13 0.008+00 .18E402 Z.32E402
PTc-9 6.5263E.43 13.06 26.13 0.00E+00 78E802 1.44E41
Pu-240 2.1233E-43 1&06 26.13 .OOE+800 577E402 5-.5E42
F3 3988-E102 13.O6 26.13 0.00_Q +00 .09E2-1 1.60E+80

Pu-242 53127E8D7 13.06 26.13 0.OE+0 3.02E4-0 6.04E-06
Ra-2S2 4.6762E-13 1306 26.13 0.OE+0D 5.1E-72 122E-01

R-2Ms 2.4527E-10 13.06 26.13 O.OE+0 3.24E1m9 649E-09
-23106 9.852SE-08 13.06 26.13 O.E0800 129E846 Z5.7E46

Se279 1.3615E485 13.06 20.13 O.O6E+04 1.70E-04 316E-04
Sn-126 1.2165E-05 13.06 26.13 .OOE+00 166E804 3.18E-04
Sr-90 1.8195E+00 13.06 26.13 0.0E+0 2.12E80 423E+0
Tc409 4.4241E404 1 61 QOOE44DO 6.78E403 116E42
Ther 4R2461E-10 1306 25.13 O.OOE 5.255E49 1.011E48
Th-230 e139SE-11 .a06 t 26_13 O.OE4_ 8.D2E-10 1.6DE409
TIF232 2.5278E-tm 0 1a36 26.13 O.OOEPOD 3rat e9 660E4c9
TLL2C6Fa - 1508E48 13.06 26.13 .ODE+O 1.97E47 3.94E47
LL232 4.0662E-08 13OS0 - 26.13 QODE+OD 6.31E407 1.0SE 06 Themal Power
U02N3 1L2217E407 13.06 26.13 UOE+O 1.6DE46 3.1#46 orina NM Bounding
U34 2.2391E407 1&OS 26.13 QODOE+CO Z93E406 6JE4 OuIb 11eat output
UL235 Z 26194E406 13.06 0.00 1.86SE44 1 S12E4-4 1.66E44' f wlnatts) W"

U-236 126gSE45 13.06 26.13 QODOE4O 1.6SE404 3S32E404 2.77E-0 &5E-01
U-238 43.6331E408 13.06 O.OD 1.03E 04 1.D2E404 1.03E4 Tobi Totla
Y Ee0 1.6195E+O 12.06 26.13 O.ODE+OD 2.12E*01 4.23E401
Othe aiot~e 2.25E;41 4SO0E;41

tep Summarion Sumnsty
From SFD - sed t Bash f Peadeter iffn:

R" t cMdr.t LW AND UZfR HYDf"DEULWhD UDRC HDRCDE TlIfTWS r SIG otk~gONS

Fe nddkgi SST SST - TlWd b usndlau de at d c bera)
BOL ItU cosiunts: U U

BOL Enihet s :2D.10os864 10 to2D.1

up Surntry Wealrs 10r buna usad Ie esriaeate:

IY: ~~~~13.0 OS SbiII hll R

rurruae l tIW u a Dump bt Edehdli MeL buhv e EL NM

mauinai 1.e000 w

-DO8/SN bu 8P- ng8 Marc0 2003

Revdion 0wu Prall~ r3iSe ltb c y O ymluwbget 0.261 ofl 0-685T
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Fuel Radionuclide Inventory Worksheet

Fue Nane: TR1IGA SW 8.520 WFe U OF AZ

KWt Units & Deour I1- ELEMENT
FtAvvy Me1talMass: 80L.0.198fg: EOL.0.0.l9k
HOC Stoage flte: INEE

'Fuel decay .d: t 99
Extdnateas of: 2030

Temlate: TRIGA-SS (LWI-Zn. SST. 10 ID W50. U)

or-plate BsmmaW4: 6.6
Template 80L. Heavy Miel Mass Op= 00195

Template Doy Thke - 25 yas

Estirreted
Canister usage:

18"xlO
0.01t

i

ILFAthnstes . . n m W. Xb b y. Yb I Gaua Sources
.oFon Total

CIJIIWO From Noeuln~i Bounding Fuel btltlal Acti~ty 'Nominat Fuel BoundingFuel Energy Photonslsec

.Template Fuel BumuPgMWd? BumrtapMWdl* (Cl) htventoretCr) bwentories(CI Group -bounding)RPdion96lde
.4W 2.77E8- 5

+00 2.40E-2 4

Am.242m 12899-E406 6.8 13.36 O.OOE+00 8J2E-06 1.72E-05 05250

AM-243 1.4747E-07 6.68 13.36 O.OOE+00 9.85E-07 t.971-06 0.0375 2.1408E11

C-t4 12839E04 6.68 13.I 6 .OOE+WO 8.58E-04 1.72E-03 I es7 2.3048E11

CS36 2.8120E-06 6.68 13.36 0.OOE+O0 1.68E-05 3.76E-05 0A50 1389E+11

Cm-243 1.103sE-07 6.68 13.36 0.1250 9.062+10

Cm-244 1.194tE11

Li1

CO-60Cs-134
CS-135
Cs-137 1J +00 .18E8+01 2.32.E+O0 12S00

Eu-164 3.0677,E43 6.68 13.36 a0008+00 2.0sE-02 4.104-02 1.7500 2.417E+8

Eu-155 1Js2s403 6.68 13.36 o.o0E+00 1.20E-02 2Z40E-02 225D0 5.696E+05

Fe-5 3.7444E403 6.68 13.36 O.OEc+00 2.sE-02 5.00E-02 2.7500 6J17E+03

F93 a61S8E-03 6.68 13.36 0.00E400 2.42E-2 4.84E-02 3-.500 1.811_t01

1-129
Krs-
NOD237

7,3684E-07 6.68 13.36 .OOE+00 6 I S.= 7.053E.00

6.12E-0- 122-07

I Pb-210 t3728E-13 6.68 13.36 O.OOE+00 9.17E-13 1.83E-12

I I Pff.Pm147 1.0702E82 6.68 13.36 O.OOE+00 7SE6-02 1.43E-01

Pu-238 s6s2E-04 6.68 13.36 0 E0+00 .93E-03 1.19E-02

PU-239 5s263-03 6.68 13.36 0.00E+80 .8-02 739E-02

Pu-240 2.1233E-03 6.68 13.36 MOE+00 1.42E-02 2.84E-02

Pu-241 668

Ra-228 24827E-10 6.68 13.36 0.OE+00 1.86E-09 3.32-09

RU-106 9.8s26E8s 6.68 13.36 o.eoE+00 6.SE-07 1.32E-06

Se-79 1.301sE-0s 6.68 13.36 .OOE+00 6.70E-06 1.74E804

Sn-126 1.216sE-s 6s6 1336 0.0000 e.13E-05 1.83E-04

Srs-O 1.6190E+0 6.68 13.36 O.OE+00 1.06E+01 2.16E+01

TC-99 4.4241E404 6.s 13.36 O.OOE+0 -96E-03 5.91E803

Th-229 424s1E-10 6,68 13.36 0O.OE0+ 2.84E-09 5.67E-09

Th-230 6.139sE-11 6.68 13.36 0.00E+00 4.10E-10 s21E-10

Th-232 25278E-10 6.68 13.36 0.00Q400 1.69E-09 338E-09

T1206 109819E.08 6.68 13.36 Q0E0+00 1.O1E-07 2.02E-07

I
----- -- - .- -- . .-

Ukejz 4dLU02E-UtS 8.6Y 13.10 QOUOt4U Z._72-07 bs-Eof7 et erm.l rower

U-33 12217E407 -6.68 03.36 0.008+00 s16E47 1.t3E8-6

I234 Z233tE47 6.68 13.36 O.OOE+00 1.601-06 2.99E-06

LL235 - 2.6194E-06 6.68 0.00 6.43E-05 6.S6E-05 6.43E-06

Noma "am Bounding
Output e Output
(Watts) IWats)

U-236 1t2695E405 6.68 13.36 0.001+00 6.488-05 1.70E-04 I tA2E-4 2.U4E8

U-238 4.8331E48 6.6 000O 524E-05 5.22E-05 6.24EZ60 |

Y40 1.6195E+600 68 13.36 0.008+00 1.08E+01 2.16E+01

C1ther Radbonis 1.15E+01 2.308E01

IT tn l Selection Suawary - -
Fram 680 used Basisfor Paranweter Differes:

1112 Mort LW AND U bRC HYVDE LW AND U ZftC HYD0E

FU. SST ssr

111t1.10 U UI FOL Enrichine 101D2D.1

Bumup Suminary (IWd :]Basis for bump used in estimate:

a Fn SD Ekd

Total Total

ISO[

-1mBwnftkwrwwknWl*beWw - Wmip,

L�
a- U===-=I

ECdCated OL HMGIve EOLHUW
I1.6

ncs _____.w,

ReaWrkbdoa. me fenwea. torapge. OdppSg or at dale cwtm*V V& reafo ceased for lt.

rea hbp tbr at lW asedaed waMIft bokdhet mest be devded by BOL heavy mea mass b0 get ipedlc bwp values OWMT\.

C08StW)REP4078
- ReVWskx
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Fuel Radionuclide hnventory Worksheet

yL Fuand inTauplats}ufnrnmt -
ued ame. TRIGA 85D 0 (IFQ U OF L
SNF D O 1048

Fuel Units & Dascr. 8 - LEMENT
H- MebdMasw B01E648 EOL1h3.g
ROD Storge Ste: EEL

'Fuel decy M date. 203S
waatas " of: 2030

Tmnplate: TRPGA-SS (LWAI-x. SS. 10 tO 20%. U)
2Twpate aWdMW): 6.65

Tpat OL Havy Meal Maud Mm ): 0.0195
T..,.bt. D n Tb- I s

Estirnaten
Canlaler uae

18IX1O'

IEatluates N6 N. b V. %, I Gamna Sources-- a
7 ~~~~~ ~~Photon Total

CWUWd From Nominal Bounding Fuel inia Acty n Fel Bounding Fuel Energy Ptoxs

Template Fuel Buup (UWd surnup (MWG)' (Cl) inventories(CI) hvntories(CI) Group (bounding)Radionuelkie
AC-227

%' Am-241
a.5173E-10 3a-18 76.37
1.e331E43 38.18 76,37

Am-242m A 1.4129E-06 3&18 76.37
0.0150 1234E+13
0.0250 2716E+12
0Io37n 2.3138+12
0.0575 2374E.12

Am-243 1.4774E-07 38.18 76.37 0.03E+00 5.64E4-6 1.13E-05

C-14 1.2871E-04 38.18 76.37 O.E000 4.91E-03 9.83E-03

2.8120E46 38.18 76.37 0.00E*00 1.07E44 2.15E-04 I 0.00 IA7IE+12

C i-7243 1.7940E-07 38.18 76.37 000+00 6.85E-06 1t37E05 0.1250 1se68E+12
-~~~ rsr R7^SI .m . . -= . .^-

u.zAso 1248E+t2
o -- 6.331E+Il

Csa135 32195E405 38.18 76.37 .00E+00 1.23E03

Cs-137 2.7564E+00 38.18 76.37 O.OOE+00 1.05E+42
Eu-154 1.5368E402 38.18 76.37 O.OE+00 587E841
Eu.155 2.9293E4-2 38.18 76.37 O.OOE+00 1.12E+00
Fe-55 7.7158E-01 38.18 76.37 O.OOE+OS 2.95E+01

_ r -3 1.111IE02 3.18 76.37 O.OOE+00 424E-01

| I-t29 7.3684E-07 3818 76.37 0.03E+00 2.81E4S
Hr' Kr-8 2-SE63-01 38.18 76.37 O.OE+00 9.65E+00

NP 237 t2427E46 38.18 76.37 0.00FfrO 4.75E-45

1.17E+O S 1.7!
2.24E+00 22S0o 7M83409
t 5.89+01 i 27500 6258E.07
8.49E41 J 300oo 7.2e8W4W
5.63E-45 I 6.00 40998.E0
1.93E+01 1 7.0000 4J41E+00

11.0000 5288E0M

C , Pb-210 7.E88-15 38.18 76.37 OOOE+00 Z82E-i3 5.64E-13

5 t PM-147 2.1023E+00 38.18 76.37 0.00+OO 8.03E+01 1.61E+02
Pu-238 1.0383E43 38.18 76.37 0.OOE+00 3.96E42 7.93E42
Pu-M239 5.5293E43 38.18 76.37 OOE+0 2.11E41 4.22E-01
Pu-240 76.37 _ O.OOE+00 812E842 1.62E41

7.79E+00

' n Ra-226 52782E-14

._

Ra-228 1J338E-10 38.18 76.37 Q.OOE+OS i.38-0E9 - 1.48E-08
Ru-t06 9.1684E42 38.18 76.37 0.00E400 3.5SE+00 7.00E+OS

Se-79 1.3018E-05 38.18 76.37 O.OOE+00 4.97E44 9.94E44
Sn-126 12167E45 38.18 76.37 .OOSE+00 4.65E44 9.29E44
Sr-90 2.6045E+00 38.18 78.37 OOOE+00 9.95_+01 1t99E+02
TC-99 4.4241E44 38.18 76.37 Q.OOE+00 1.89E42 3.38E42
Th-229 1.3713E-10 38.18 76.37 O.OSE+0O0 24E-09 1.0E4-08

Th-230 1.809SE-11 38.18 76.37 Q.OOE+00 6.91E-10 138E09

Thb232 2.5278E-10 3.18 7637 0.03E+00 9.65E-09 1.93E48

T-208 1.6947E-08 3&18 7637 O.OOE+00 A.47E47 1.29E46

U-232 4.8737E48 38.18 76.37 O.O0E+00 1.86E46 3.72E46

U-233 12203E47 38.18 76.37 O.OOE+OS 4.82E46 9.32E46
U-234 1.592SE47 38.18 76.37 0.SE+00 6.08E46 1.22E-05
tl-235 -Z6194E46 38.18 0.00 674E44 5.74E44 674E-04

z-236 12893E-0 38.18 76.37 O.OOE+00 4.85844 9.69E44
U-238 43.6331E48 38.18 OOS 4.19E44 4.18E44 4.19E44

-

Thermal Power
omrinal meot Bourding
I Output : meat Outp

MWatt) - (atts)-I

222E400 4A4E+0
Total Total

Y-90 2.608E+00 38.18 76.37 O.OOE+00 9.95E+01 i199E+02
Other Radonucdes 1.38E+02 2.75E+02

uue-r S & Sum nr - v, Surmua *undry, Cbedw _ _ _ _ _ __ _ _ _ _ _ _ __ _ _ _ _ _ _

mpte Selection Summary_.__
*mFm SFD Used Basis lOr Parameter Differences:

Reactor dr LW AW u 3Rc HU OODE LW AND U 2R HYDROE
FM= S CT SST

BOL Mm U U
SOLLEictae 1,I 20 100b20D.1

% B3urnup Summary VAWdf - 1ass tor bumup used in estimate:

I ~ .to .F I rt

I
30.411 _~ 8jNeu kn*. U~ad km Ve hoN" maul mm dn~uya

I 783Iedumueuiheee .hlhr

Estmtaw tedMW
-f - Given 4amff Estinuated EMt h~l~i&Ven 801. M1Iz

. I

'lectr Wxkbwm cre mnoval, W, og or Oer due cmn a br aia on biasd gm WM.

3t7W beup for d fuel mtaedated M fa wmbte routobe dbde by ML1 Meai mea afstgt ID adlic u hwV valuWs IM T).

DOEISNFREP478
Revisrit O

Match 2003
Page D-265 f D-55



J
.Fuel Radionuclide Inventory Worksheet

L.Facl~po Tcn~w,*; nfrMrmfioq, ~-'
Fuel Narn. TRIGA ST0 S.&M2 (FE) UNIV. OF CAL-IRVINE

SWE Ut9 824
Fuel units A Desw. 5-ELEMENT
Heavy MGM mass: BOL.02161g EOL-0.91Ekg
ROD Storage Sllu INEEL

'Fual dwyStart datu 2305
Esthnstee as of-. W

Teinplet TRIGAk-SS ILWAJ-Zrx. SST. 10 b 20%. 13
2Tanpat DWnu(MWd): 6.65

Templake 501 Heavy Meal Meet OMI: 0.000196
Te.n,.b. nl.- T1..- rS

Estimated
Canister usage:

I 0.06 I

-IH. Esdntiw . - 5 m x. y Y. Y6 Gamma Sources

Photom ToWt
CiJUWd From Nominal Bounding Fuel bitl Activity Nominal Fudl Bounding Fuel Energy PbotomtsfeS

iRadionuclide Te-Pta Fuel Bumup (Wd) Bumup (UWdf (Ci) Inventrie$(Cf) nventories(CI) Group (bounding)
Ac-227 &5173E-10 0.00 0.00 O.OOE+00 O.O0E+00 0.OOE+00 AV9 teV
Am-241 1.8331E-03 0.00 o.00 .OOEE+00 O.oE+oo00 0.0+00 0.0,150 9.804ot0o
Am,242m 1.4129E-06 0.00 0.00 o.OOE+00 o.O8E+00 O.OOE+00 0.o250 cOJO0E+00
Am-243 1.4774E-07 0.00 0.00 .OOE+0o O.OE+00 0.OOE+00 0.0375 1.33.E+04
C-14 1.2Z71E-.04 0.0o o.00 o.OOE+00 0.00oE+00 o.OE+00 0.0575 miO7E.0
01-36 2.8120E-06 0.00 0O. O.ODIE+00 O.OOE+00 0.00E+00 0.0o50 1.143E+06
Cm-243 1.7940E-07 0.00 o.00 O.OoE+00 .OE+00 O.O0E+o00 0.1250 22s7E406
Cm-244 1.69E-06 0.00 0.00 oOD.E+00 0.ODE+00 o.ooE+O 02250 7-98SE40
Co-OD 12839E+00 0.00 0.00 O.OOE00 O.OoE+00 O.OOE+OO 0.3750 1.993E+C4
Cs-134 .0641E-M2 0.00 o.00 O.OCE+00 O.OOE+oo OOE+C0000 05750 9.a0E+
Cs-135 3219sE-05 0.00 0.00 0.00E+00 O.OOE+00 O.OOE+00 0.00 1.528E+02
Cs-137 2.7564E+OO 0.00 0.O0 O.OoE+00 O.OOE+00 OOoE+0D 12500 9.009E+W0
Eu-154 15368E-42 0.00 0.00 O.OOE+O0 O.o0E+00 o.OE+00 1.7500 4.408E+C
Eu-155 2.9293E-02 0.00 0.0 0.0062+00 0.006+00 O.OE+00 22500 2.SM3+00
Ft-F5 7.715s8E-1 0.00 0.00 O.OOE+00 O.o0E+00 0OOE+00 2.7500 1.4848.E0
H-3 1.1111E-02 0.00 0.00 0.00E+00 O.OE+00 0.OOE+00 3-5000 1 32BE+C0
i-129 7-3684E-07 0.00 0.00 0.OOE+00 OOOcE+00 0.OOE+00 smoD0 5698sE-0
Kr-85 25263-E01 0.00 0.00 o.oOE+00 O.OoE+00 O.oDE+00 7000 6.S5-02
N27 1.2427E8-06 0.00 0.00 0.00E+00 o.OE+00 O.o0E+00 11O.000 7541E.03
Pa23 3.8511E 09 0.00 0.00 0.00E+00 O.OOE+00 o.OE+00
Pb-210 7.388OE-15 0O. 0O. O.OE+00 O.OOE+00 O.OOE+00
Pm-147 2.1023E_00 0.0 00 _ .008+00 O.OOE+00 0.OO+00
Pu-238 1.0383E-03 0.00 o.0 o.OOE+600 .ODE+00 QO.OE+00
Pu-3 5-5293E-03 0o. 0.00 0.0E+00 o.OOE+00 o.o0E+00
Pu-240 2.127SE-03 0.00 o.o0 o.ooE+00 0.OOE+00 Q.OOE+o
Pu-24t 1.019sE-01 0.00 o.00 o.OE+00 0.OOE+0600 0.OE+00
Pu-242 23128E-07 0.00 0.00 O.o0E+00 O.ODE+o0 0.00E+00
Ra-226 52782E-14 0.00 0.00 o.OE+00 O.OE+00 O.OOE+00
Ra-228 1.9338E-10 0.0 0.00 0.006+00 O.ODE+00 O.ODE+CO
1Ru-OS 9.1684E-02 0.00 0.00 O.OE+00 O.OOE+00 QOD.E+00
SO-79 1.301E4-05 0O. 0.00 0.OOE+00 O.ODE+00 O.OOE+00
Sn-126 12167E-05 0O. 0.00 O.OE+00 O.OE+00 0.00E+00
Sr-0 2.6045E+00 0.00 0.00 O.OE+00 O.O0E+00 0.0E+00
Tc-99 4.4241E-04 0.0 0.00 O.ODE+00 O.OOE+00 0.00E+00
Th-229 1.3713E-10 0.00 0.00 O.OE+00 O.O0E+00 O.OE+00
Th-230 1.8090E-i I 0.00 0.00 QOD.E+00 0.00D+00 O.OOE+00
Th-_ 2.5278-10 0.00 0.00 QOD.E+00 O.ODE+0 O.OOE+0
TI-208 1.6947E4-S 0O. 0.00 O.OOE+00 O.ODE+00 O.DE+00
J-232 4.8737E-0S 0O. 0.00 O.OOE+CO 0.OOE+00 QOOE+00 Theriml Powe

U-233 12203E-07 0.00 0.00 O.OOE+00 O.OOE+00 QOC.E+00 Nominal Hea Bounding
-234 15925E-07 0.00 0.00 O.OOE+00 O.OE+00 O.OE+C0 Output Hea Oupid

U-235 -2.6194E-0S 0.00 0.00 .96E-04 3.0E4-04 .96E-04 (waft) (Waftts
U23S 12693E-5 0.00 0.00 O.E00+00 0O.OE+00 O.OOEC00 1.66-EC0 1.8-OS6E
U-238 -.6331E-0S 0.00 0.00 2.46E-04 2.46E-04 2.46E-04 Total Total
Y-90 2.6060E+O 0.00 0.00 Q.OOE+00 0.06+0 O.ODE+ C 0. .
Oh Ra i.nucides O0.0E+00 QOD.E+00

TempLtT Seldtiom Sa BanlCbeckT hump _ __ _ _ _ _ _ _ _ _1___
Temlate Selectlion Summairy,

From SFD Used fas tor Parameter OittrencO
Reaitr ' o tNDU u MRnDE! LW AND uZIRC HYDR0DE

Fuel CbddkS SST
SLHS M Consfthb U u

301 Enrkhet 19.997 10b20.1

B uSbunnar (__ Wd______________ f Ba o t0r burnup used In estl
Fera S;FD Esilnatedl

__ b_ Sls9a fst hm SFD (unwdia 9M

Check_

Estjir buu a up
Ounp lurf GIVO uRhEsnad EOL HWSvannO HUn

soundInw-1e O.O1 N .

'React or .cw CON removaled mu e dOldd . by 901 ef ada ma *e o ir t. s

-TebW bu k ON kW hndld withW woklwt rnud be divde by EK eavy meta mes 1 get VOCO bru vale (IWIZ

J

U,
J
J

'-I

J

J

a
D0EtSNFIREP-078
Revision 0
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Fuel Radionuclide Inventory Worksheet

X FS.dadTemlt Intorr- a u -,,
Fue Name: TRIGA STD 8530 (FE) uNIV OF CAL-IRVE

SNFID 1051
Fud Unts & Dser: I -ELEMEfr

wy let Mas: SOL.O.192kg: EOL-019kg
ROD Sforage Sia: NEtL

'FU de stite: 2035
Estimatb as of: 2D30

Templat: TRIIA-SS (LWAIZrx. ST, 10t 20%. U)
rT-aV e 54x pM4Ud): 6.65

Template OL Hevy Uetal Uss (T): 0.000M96
Tnmplate Decay Thnew 5 yas

Estimated
Canister usage:

181'xO
0.0A1

ILVrtiluat i -: n x. b Y. yy, Gamma Sources

Photon . Tefal
ClilUMFrom, Nomnhul , Bounlding rwl Initial Ayvt Nomrinal Fuel Bounding Fuel Energyr Photonsfsec

Radinuclide Template Fuel Burnup (UWdVt Burnup (UWdO* (Cl) awentoribsl~a Inrenoep) Group amunding}

c227 8.5173E-tO 1.87 3.73 O.ODE400 t.59E409 3.16E49 Avg. LbV
Am-241 t.833E43 1.87 3.73 O.OOE+00 3.42E403 6.85E403 0.015D Geo36Ev
Arl-242m t.4t29E406 1.87 3.73 O.OOE+00 2-64E406 628E406 00260 13#1E+1
Arrr243 t.4774E-07 1.87 3.73 QO.OE+OO Z.76E407 52E0U7 CAM7 1.131Es11
C-t4 12871E404 1.87 3.73 O.OOE+OO 2AOE404 4Jt1E44 MOM7 I.IGIE+ll
C1,36 28120E-06 1.87 a73 OLOOE+00 625E46 1AsE45 oAoWs 7.1M~OO
Cm-243 t.7940E4U7 1J87 3.73 O.OOE+OO 3.35E407 fi7E0E7 0.1250 522E*l0
C>iF244 t.896E406 1.87 3.73 O.OOE+00 i.171E46 6M3E406 022s 6.10E*10

Co-60 t20839E+C0 1.87 3.73 O.OOE+00 2.40E+00 4.79E+00 03750 3.096E~lo
Cs-t34 9.054tE42 1.87 3.73 O.OOE+00 1.8E401 338E-01 0-57s 4.IIGE+"l
Cs-t35 3.2t95E4S5 1.87 3.73 O.OOE+00 8.01E4S5 t2E0E4 0eso 1.767EeO
Cs-137 2.7564E+00 1J7 3.73 O.OOE+00 5.16E+CO 1.03E+01 126Q0 358sErl
Eu-154 1-5368E402 1tJ7 3.73 O.OOE+00 2J7E42 6.74E402 lJ6Qo 2-024
Eu-t65 2A92g3E42 1tJ7 3.73 Q.OOEc40 S.47E42 t.O9E401 22500 31MM4%C
Fe656 7J7168E-t 1J87 3.73 Q.OOE+00 1.44SE+00 258E+00 27500 3059E+C6
H3 1.t111E027 1J87 _ 373 O.OOE+CO 2.07E4C2 4.15E402 . 5000 3sroE+e5
o1-9 7 73684E47 1J87 _ 373 QO.OE+OO 1.3E406 2.76E406 510000 2JD76E+00
Kr-85 2.5263E-01 1J87 3.73 OSO0E OO 4.72E401 9.43E41 7DWOo z32E1M
Np-237 12427E406 1J87 3.73 OAOE+00 2.32E46 4.446IIlDOOO Z6SlE-02

Pa421 1.S7 4.f3 uXA=+wV

PF-210 73880E-15 1.87 3.73

Q.OOE+00 1.94E03 3J8E43
0.00E.00 1.03E-02 - 2.075-02

Pu-240 2.1278E-03 1.87 3.73 0O.OE+00 3.97E-03 7.6E-03
Pu-241 t.095E401 1.87 3.73 0.DE00E. 1.90E.01 3.81E-01
Pu-242 2.3128E407 1.87 373 0OOE+00
Ra426 52782E-14 1.87 3.73 O.OOE.00
Ra-228 1.9338E-10 1.87 3.73
RwIl

2.43E-46 4.86E-06
E400 2.27E-05 4.54E-05

2.6045E+00 1.87 373 0.ODE+00 4.86E+00 9.73E+00
TC499 44241E504 1.87 3.73 QOOEDE00 826E-04 1.653-0
Th429 1.3713E-10 1.87 3.73 0.O1E+00 265E-1

1.8090E-1 1 1.87 3.73
Th462
Th-208 6.33E48
LU232 4.8737-E08 1t2E-7

456E4-07U233

__
0.00E+0O 2.97E-07 5.95E307
8.28E-06 7.79E-06 8.283-0
O.OOE.00 2.37E-0 4.74E-06
6.16E-M 5.14-06 5.153-05
O.DOE4a-0 4.87E.o0O 9.73E.00

Thermal Power
Nominal Heat Bounding

Oupst Hem itu
twaio") + W(ats)
1.JE41 E.171041

Total TotalI.
'V

6.73E400 1.35E+01
* N . ..... .... .

remptae Selection Summaiy
Ferm FD Used E

Reator lodeSI.f LW AND U DFC HYWAOE LW AND U ZIRC HNIZIQE
u Cldd1 SST SST

31Nl Carsts U U
OL Ezhinent 20.0208 10ob20.1 _

Bumup Summary (VWdY

Nominal:
- Bounding

B or burnup used In estrmate:
7 I iEst ed

dadmcSFDjwbukoMWd).
17 - --~SnO u4ane~e ie tiulbm

I S u m u M u Iittedl0-le Estimatd EOL H&M/Gven E0L H

I taOO zil 0.7n
0571

'Reac(orWm s. date ONAUMw = Instadistlatbi ceased Or luel.

'raW bW" tor a bl kW seWed M M WO&ht -be d*Wded by 80t hea metal mas W get spec b p vatkas OM&" 1).

- OE/SNWWIEP-M7
Revision 0
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J
Fuel Radionuclide Inventory Worksheet

famd and ,renvpwe Inform-tioi
Fue None: TRIGA STD 8520 AFRRI

3HI3 ID * 250
Furl Units & Dsamo 95 -ELEMENT
Mesvy Metal Mars. 80L.l8.525k. EOL.18.01 2kg

Coo Storags Samu NME

'Fud d y Start dds 2019
Estirates as at: 2030

Te k_.: TRIGA-SS (LWAJ-Za. SST. te v 20%. Ul)
'Traplata Surnup(MW*d: .65

Templae BOIL Hesvy Metl Mass (Ul): O.OOlSS
Tamoba DO e Tbe: 10 v

Estimated
Canister usage:

1rxIt
0.86

J
JU. Estniatos aX x. b y. y, Gammn Sourcas

Pboton TotW
CUUWd From Nominal Bounding Fud Inital Atvity Noinal Fuel Bounding Fud Energy Photonstsc

Radouc TeTPtats Fuel Bumup {MWdf Bumup (MWd (CI) hweatoules(C) bhwntouea(CI Group (boundino
Ac-227 1.3731E-09 489.71 979.43 O.OE+00 6.72E-07 1.34E-06 Avg. MY
Am-24t 2.386sE-03 489.71 979.43 0.OOE+o00 .17E+00 2.38E+-0 00.o50 126#+14
Am-2421 1.3812E8-0 489.71 979.43 .OODE+00 B.76E404 1.348+03 00150 Z681E+13
An-243 1.4767E-07 489.71 979.43 O.OOE+00 7.23E4-O 1.458-04 0.0375 228.E+13

J
C.14 1.2863E-04 489.71 979.43 O.OOE+00 6.30E-02 2440E613
a-O6 489.71 979.43 o.ooE+00 1.38E-3 JCm-243 4
Cn-244

8.27E+00 1.65E+01 0.570 9.0866E+13
489.71 979.43 0.00E+00 1.58E-02 3.15E-02 0.8s00 t.822E,12

E+00 489.71 979.43 0.OOE+00 1.20E+03 2.41E+03 1 1.2500 4877+t13
Eu-154 1 .0268E-02 489.71 979.43 OOOE+00 5.03E+00 1.01E+01 t 1.7500 2935E+10
Eu-155 1.4570E-02 489.71 979.43

J
UI

Fe55 2.0361E-1 4
H-S

7.22E-04 I 5.0000 - -

o.oOE+00 8.95E+01 1.79E+02 1 7.0000 5&s2E+0l
489.71 979.43 OLOOE+00 &1oE-04 1 22E-03 I 11.0000 &731E+o
4S9.71 979.43 O.OOE+00 2.41E-06 4.81 E-06

Po-2tO0 t.7i73E-t4 489.71 979.43 0.00E+00 &41E-12 1.68E-1t
Pm-147 5.6165E-01 489.71 979.43 O.0OE+03 2.75E+02 5.50E+02
Pu-238 9.9820E54 489.71 979.43 0.OOE+00 468E2-01 9.78E4-0
Pu-239 6523E-03 489.71 979.43 4.0 -03 2.7-E+00 5.42E+c0
Pu-240 2.123E403 489.71 979.43 0OOE+00 1.04E+1 0 2.08E+0C
Pu-241 &0165E402 489.717 979.43 0.00E+00 3.93E+01 7.85E+01

RO-228 9.9774E-t4 489.71 979.43 O.OQE+CO 4.89E-11 9.77E-4 3
Ra-228 2.t72sE-tO 489.71 979.43 O.OOE+OO 1.06E 07 2.13E-07
RuI-108 2.9519E403 489.71 979.43 CO.OE+CO 1.45E+Co 2.8aE+oo
SO-79 t.3017E-06 489.71 979.43 O.OOE+CO 8.37E403 t.27E402
Sn-128 t.2167E46 489.71 979.43 O OQE+OO 5.96E43 1.19E402

Tc-99 4.4241E404 489.71 979.43 O.OOE+OO 2.17E401 4.33E401
Th-229 1.9459E-10 489.71 979.43 O.OOE+OO 9.53E-t3 1.91E407

T-230 Z5564E-11 489.71 979.43 O.OOE+O 125E48 2.5QE-08
Tb-Z32 Z5S278E-10 489.71 979.43 O.OOE+OO 1.24E407 2.48E-07
TI21 1.6947E48 489.71 979.43 O OOE+OO 8.3QE486 1 .65E46
U232 4.6812E48 489J71 979.43 OLOOE+OO 2.29E465 4.58E465
b233 12206E-07 489.71 979.43 O.OOE+OO 5.98E465 12E0E44
U-234 1.7323E407 489.71 97.43 O.OOE+CO 8.48E-Q6 1.70E044
U-216 -Z-6194E-M 489.71 0.00 8.01E403 6.72E-03 &OIE43
Ux3S 1-2693E-05 489.71 979.43 OOOE+OO e.22E403 124E-02
U238 4.6331E48 489J71 CLOD 4.98E43 4.'96E403 4.98E403
Y40 Z,3128E+C0 489.71 979.43 O OOE+OO t.t3E+03 2.Z7E+03
Othe p _abucle 1.20E+03 2.40E5+03

Tempbie Sdwd 9. Bp]nd Samn*n. Vbd .0 v*-ift

empbbt Selection Sumnay
From SFD Usd Basis tor Paanmetr OWfbsrene.:

reaCto d fed r. s W AND ZU MRCWNSFE LW AND U DMc HWMFWD
Fud CmddingI 6ST 65T

BOL KM Constituas: ULI U
BOL Enrihmen %, 20 101ID20.t

Bunpsummary (MWaf Basb 1ur burnup used In esumat:
From SFD ~ Es~fd

gn 979. 437 N bam p dmItk he te hcyd md dukoy
Boundinol 979+ I~tS be MIN mff" bn

l~hec s

U

J

J
Thurmal Power

Nornhud Heat Bounding
OutW. Heat Outpt
(WMat) Watts)
1.384.1 3.81401

ToUI Toial

J
j

J
-I
I

I

Estmtd BumwuI
sumu ImD* I f.W MThafiuo Estimatad EOIL MMIGIve., EOL HU

foiidhe

'Remeto dnft~bn, nags emovil dosge. *Ahppi of oBle daft cwnflrm to WIad ocalln cmood lir fue
1Trai besu lor auel sasodate w~h Oft wourkhei mtut be divided by C MMav MeW rmass ID gil spoo hanupi valued (MWdiq.f.

.-A
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Fuel Radionuclide hventory Worksheet
X VWe Sandp nelate -rornintion r I

Fuel KNow. TRIGA S08820 ANL-W
SUHF ID - 353

Fuel hnits & Cosr: 2 -ELEMENT
H0u"A etalUass: BOL.0.3ftg EOL.0.17kg
ROD Sorage SI. INEEL

'Fuel decay start date: 1994
Estimatesaso: 2030

Tanpit: TRG-SS (LWA-Zn. SST, 100 20%. U)
bTf&Mpte Bumnup(UWd: 6.65

Twnphft SOL Heavy Metal Mass M): 0.000195
Termplate O ecav Tbue: 35 wos

EsD nated
Canister usaoe

i0.02

;. Eatiniates - m X. W6 b Y. Yb Gamma Sources

Photon Total
CVMWd From Nominal Bounding Fuel btillal Activity Nominal Fuel Bounding Fuel Energy Photonsisec

Radionuctide Template Fuel Bumup (LMWO' Bumup lWd)' (Cl) Wventorles(CI) kventor6(CI) I Group bouding)
Ac-227 6.7038E-09 209.82 372.30 O.OOE+00 IAIE-06 2.5-06 Avg. VeV
AM-241 3.9068E-3 209.82 372.30 QOOE+00 8.20E-01 1A5E+0O 0.0160 2599E+13
An-242m 1.225E06 209.82 372.30 O.OE+00 2.59E-04 4.59E-04 0.020 5.400E+12
Am-243 1.4732E-D7 209.82 372.30 O.O0E+0O 3.09E-05 5.48E-0S o.oa75 4.61E412
C-14 1.2824E44 209.82 372.30 O.OOE+00 2.69E.02 4.77E402 0.0675 5.064E+12
Cl 36 2.8120E-06 209.82 372.30 O.OOE+OO 5.90E-04 1.06E-03 OA5 3.41E.12
Clt-243 86556E-08 209.82 372.30 O.OOE*OD 1.82E-05 322E45 0.1250 1679+.12
CM-244 6.33E-07 209.82 372.30 0.OOE+0O 1.132-04 2.OOE-04 02250 26202+12
Co-4 2.4£87-02 209.82 372.30 O.OOE+00 5.22E+00 927E+OD o03t50 1.142E+12
Cs-134 38030E26 209.82 372.30 O.OOE+00 7.9E-04 1.42E-03 0.5750 1.11E+13
Cs-135 S2t95E4- 209.82 372.30 .OOE+00 6.76E-03 1.20E402 OJS0DO 1.65E+211
Cs-137 TS788E+00 209.82 372.30 O.OOE+00 2.89E+02 5.13E+02 125.0 7.S88E.11
Eu-154 1.3711E-03 209.82 372.30 0OOE+00 2.88E-01 5.1CE41 1.7500 5.0762.09

O.ODE+00 9.31E-02 1.65E-1 22500 4.159E+W0

1-129 7-3684E-07

9.71E402
7.89E-01
2.74E204
1.35E+01
4.78E-04
4.6SE-06

3S000 4.573E+02
Z.7500 1.912E+.S

Kr-85 3.6346E2-0 209.82 372.30
1AM24M
2.171E+01

NO-237 12844E-06 209.82 372.30 0.OOE+00 2.69E-04
Pa-231 12352E4- 209.82 372.30 O.OOE+00 29E-06

35.338-13 372.30 O.OOE+00 7A1E-11 1.32E-10
372.30 .OOE+00 1.60E-01 2.84E-01

3.05E41

PU-240
Pu-241 - 2.4075E-02 209.82 372.30 0.00E+OO
Pu-242 2.3128E-07 209.82 372.30 O.OOE+00 48SE405
Ra-226 9.6481E-13 209.82 37230 O.OOE+00 2.02E-10 3.59E-10
Ra226 2.S188E-10 209.82 372.30 O 0.OE+00 529E-08 9.E3-01
Ru-106 1.0214E-10 209.82 372.30 O.O0+00 2.14E-08 3.80E-08
50.79 1.3014E-06 209.82 37230 0.OOE+00 2.73E-03 4.84E-03
Sn-126 1.2164E-06 209.82 372.30 O.OOE+00 2.65E-03 4.53-03
Sr-gO 12762E+00 209.82 372.30 O.OOE+00 2.68E+02 4.75E+02
Tc-99 4.4241E.04 209.82 372.30 O.OOE+00 928E-02 1.65E-1
Th-229 5.9684E-10 209.82 372.30 0.OOE+00 125E-07 2.22E-07
T-2S0 9.3880E-11 209.82 372.30 0.00E+00 1.97E-08 3.50E-8

0 AmRF-1fl 000 3702"n fltw~.0 rqm 9.AIE48

U-32
1.3723E-08 209.82 37Z30 O.OE+00 2.88E-06 .11E-06
36532E-08 209.82 372.30 O.OOEO0 7.75E-06 1.37E-5 Theanal Power
1224E-47 209.82 372.30 O.OE+00 2.56E-5 4.55E-05 ~onallee Bounding
2.5714-07 209.82 372.30 0.OOE+00 6.40E-05 9.57E-05 Output Neat Output
-2.6194E-06 209.82 0.00 1.69E-04 O.OE+00 1.92E-04 ( Wst) (Wafts)
122E4-05 209.82 372.30 O.OOE+00 2.66E-03 4.73E-03 [ 3?7Q00 L99EdO

-3.6331E-08 209.82 0.00 1.0E-04 9.72E-05 1.05E-04 TOal Total
4.75E+02
5.12E+02

Frint SF0 Used J

Reacto MadertratoAM4 ZIACnYDRU LW AMD U ZIRC HYwDEV

SO. SHU Conituentsi IS U
S O L Fodnite wi q e . 1 2 0 11116 m0.

Lass fr Parameter Differences:

SVuup Summary

NolFul
18stfo rnup used In estimste:

1&S59

.

mminah

I Sountling:

aEstted BurSp t
Stnut Muftp Ghfen up

15.78 _ 15.7m
27.99 23.28

Estimated EOL HWINGlvn EOL HNU
I i071

.

'Reactor etwitbun. corammoval. storage. ii�,plo9vottmr date conilnletg tint boadallon Ceased Sw SueS
5
Tdoa hmW lr ord liel usodated edwith Ia wo et must be dkd by 8O. heavy metal Rass So gt Vedflc butmp vae (MWdUTl).

OOEISNF/REP-78
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I
Fuel Radionuclide Inventory Worksheet

L. Fad sad Teplat. -,. . .
Fuel Nn MRMG S1D6520 AN-L-W

SNF M t. 370
Fud Unts & Desw. 40- ELEMEI4T
Heavy Mtal Ma DOL.laog 0OL.62fg
ROD SMol Sius NEEL

'Fud decaySW tdrew 1994
Ests as dof 2030

Tlmpid: TRIGA-SS (LWAIZm SST. .10lo 20%. LO)
2

Tsmptla Uunup(W4: 6.65
Tenplal. 0OL Heavy Uwdi Man (UV) .OC0195

Trd" m rht De .r" 35

Estlmaled
Canister usa9~

l8IxlO

JU. Es2i89t0s MX0 2rn6 x b6 Ga0n. Souteeu
Phoo ToWa

CVU9Wd Froms Noraird 13111iqg Fudl iniia Activity Nornbul Fuel Bounding Fud Enw Photosco
FRadkxkwlide Tenmplate Fud Burnup (MWdf Burnup (MWWl (Co hbwdcrkSC3 Invedorles(CI Group (bounding)
Ac-227 67038E9-0 24820 496.40 O.OOE+00 1.66E-0 3-63E-04 Av05 Mail
Am-r241 3.90E-E43 24820 496.40 O.OOE+00 9.70E401 1.94E+0O 0.3750 3465E213
Ai-1242 12325E-6 24820 496.40 O.OOE+00 3.044-04 612E-44 0.0250 7.t69E+12
AC-243 t.4732E207 24820 496.40 O.OOE+00 3.66E-05 S.31E405 0.0370 625sE712
C-14 1.2824E804 24820 49.40 O.OOE+00 3.18E.02 &37E-02 0.0575 .2739E*12
C138 2.8120E506 24820 496.40 O.OOE+C00 3.0E-0 6 .984.E3 0.0350 4.065E+12
CE-1243 &65156E-4 24820 496.40 O.OOE+00 2.15E-05 4.30EOS 0.1250 5.59E416
CF-244 5.335E-07 24820 496.40 O.OE+00 6.4E-024 2.67E44 0.2250 3.4690E12

HO-3 2.0487E-02 248.20 496.40 0.008+00 5.12E-00 1.0284E20 037500 6193.023E

Cs-134 3684E46 24&20 496.40 O.OOE+00 9.44E-04 1.89E-03 0500 2.08E8tS
C-135 32195E-05 24820 496.40 O.OOE+00 7.99E03 1.60E402 O7.00 2.907E.1t
C2-137 38448E+C0 248.20 496.40 0.00400 3.42E104 6.84E+G2 12.00 1.0t2E4t0
Eu-154 1.3721E-03 24820 496.40 0.OOE040 3.40E-01 6.81E-0t .7500 667E
Eu-155 4.46 E-0 2420 9C40 s .sssE00 .1E1 22E01 .00 55446
Feb-2 2.6075E-14 248.20 496.40 0.4+00 6.177-9 1.7500 7s9
H-3 7.6347E043 24820 496.40 O.OOE+00 .t2E941 1.02E+79 3.sx1 6,493E802
P-129 7.3684E.1 7 248.20 496.40 O.OOE+00 13.3E4 3.66E44 S.OXO 21mE0
Kr-85 3.6346E42 24820 496.40 O.ooE+00 9.C2E+00 2.78E+00 7.0XO Z942E Ot
Np-237 t.2844E40B 248.20 496.40 0.OOE+00 5.9E26 4 a38E44 tt.O+00 3.3seE4o
Pt-2t 2.2352E847 24.20 496.40 O.OE+00 .07E4-06 13E-046
Pa-210 3.5338E-13 24820 496.40 0O.OE+00 2.77E-11 1.79#-10
Pm147 7.6346E404 24820 498.40 0.OOE+00 1.89E-01 379E-0t
Pu-238 8.t9`70E404 248.20 496.40 0O.OE+O 2.03E8- 4.07E4tn
Pu-239 5.5248E403 248.20 49.40 O.OE+00 1.37E+00 2.74E+2 0
u-240 2.1203E4.03 24820 49.40 3.OOE+OO 52-6E-01 3.OSE+00

Pu-241 2.4075E402 24820 496.40 0.OOE+00 5.98E+0 3-0 E+01
Pu-242 2.3128E-07 24820 490.0 O.OOE+00 5.74E-5 1.1#4-04
Ra-226 9.64S1E-13 24820 498.40 O.OOE+OO 2-39E-10 4.79E-tO
Rm-228 2.5t88E-tO 24B20 498.40 O.OOE+CO 6.25E4S 1.25E-7
Ru-106 t.O2t4E-tO 248.2 49B.40 Q.OOE+OO 2-53E-0S 5.Q7E408
So-79 t.30t4E405 24&20 496.4 Q.OOE+CO 323E403 8.46E403
gn-t26 t.2164E405 24a2O 498.40 QOOE+0 3Lo2E403 6.04E403
sr-go t2762E+C0 248.20 4g8.40 QOOE+OO 3L17E+02 6.34E+02
Tc-99 4.4241E404 24&S0 49l40 cQOOE 1.10E41 2-2CE-0
Th7229 5.9684E-tO 248.2D 498.40 QOOE+OO 1.4BE407 2.96E407
Th730 9.38SOE-11 24&0 464 .O+0 21E0 4.66E48
Th232 2-5278E-10 248.20 498.40 QOOE+OO 627E48B 1.2#4-7
TP20B 1-3723E48 248B20 498.4 Z QOOE+OO 3.4tE-06 8.8tE465
LP232 3.6932E48 248.20 49640 O.OOE+oO 9.t7E406 1.83E-05 Thermal Power
U-=3 t.Z224E407 24a20 496.40 O.OOE+OO 3.03E4S 6.07E405 Nomina Heat Boundint
U-234 2.57t4E407 24&20 4984 Z QOOE+OO 6.38E45 1.28E44 Outpu Hea Output
U-235 -2.6194E4B6 248S20 0.00 3.03E403 Z.3BE43 3.03E403 (waft (waft)
U-23 1.2695E405 248a20 49684 Z QOOE+CO 3LtSE43 6.3D0E3 3.9E+0 7.9EdOo
Li 23S -&6331E-08 24&20 MOD 1.92E403 1.9E403 1.92E403 TotalTo
Y490 t276#E+00 24S20 49840 O.OOE+OO 3 t7E+02 6.34E+02
Obr Faci de3 3.it4E+02 S.B3E+02

TIL nlfte bSelet wiixc urelk SunluuWi~ -y A" P

Templt Seleton Summary
F SFD ud s o Pameter Differences?

Reactor Aldrlr WA O YDIEL N a YFD
Fudl Cbddhr SST SST

B MCOLHstContants: U U
SOL n ts tS 9 310120.1

Burnup Summry (Wdf foas r burnup used in estimate:
Frorn SFD EskdnaW

womnt 7 .1 7&481 hr cA km Is " mew mm dihs
BonWF - 9291 b a9a.i tmW~~i kwm "

Chek

Bunp mu1 o" Gives 8Umip Esimated EOL HWGFve EOL HUl
Nominaint 1.02 1

' Recr ndmcr rewal slr. ohpk or ollrda cnimin VWa bada110 ceased Wor ul.

oalS hwo*fr al lual andld MOt 11khe mst bevdby EKX heay meta ms l 910 gspt bcum*~ vae OM~NT).

J

J

I

U
U
J
J

j'

ii

4

J
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'I

Fuel Radionuclide Inventory Worksheet

LF 'mil Tea0 plat.Iq I . r.: '.

Fuel HNe: TRIGA SCTD 5.O0 BRAZIL
SNFU 4:1063

Fud units A Desen 9- EIEMENT
Heay MOW Msa: OOL.1.755kg: EOL-1.741kg
ROD Slorage Slew INEEL

'Fue decay t daW. 2006
Estimates a of 2030

Templat TRIGA-SS %.WAitF. SST. 1010 20%. U)
'Templha BDuiamp(MWd*: 6.65

Templa BOL Heay Mel Ma (IT): 0.0 95
Temonta Deca Tim: 20 ean

Estihated
Canister uA

0 O.06 I

III. Estimam myX. Y; Gamma Sources

Photon Told
CVIMWd From Noninadt Bounding Fuel Initial Activity Nominal Fud Bounding Fuel Ener Pholonstsec

Radbonucida Temptate Fuel Bumup (Wd) Bumup (MWdf (Cl) Inventorles(CI) tlwentorles(CI) Group (boundroo

Ac-227 2.6436E-09 17.10 34.21 .OOE+00 4.52E-08 9.04E8-06 Avg. OV
Am-241 3.1429E43 17.10 34.21 oooE+00 5.38E-02 1.08E-01 0.0180 2428.E12
An-242m 1319E406 17.10 34.21 O.OOE+O0 226E-05 4.51E-05 0o50 7.136E+11
Am-243 1.4753E-07 17.10 3421 Q.OOE+C 2.52E-06 5.8-00 0.0375 6.182E+11
C-14 128s47E-04 17.10 3421 .OOE+O 2204-03 4.39E-03 oc07s 6.61E+11
Cl-38 2.8120E-06 17.10 3421 O.OE+CO 4.81E-0s 9.62E-06 on.0 4.015E+11
Cm-243 1246sE4-7 17.10 3421 o.ooE+00 213E806 426E806 0.1250 2.624E+11
Cm-244 95564E-07 17.10 34.21 o.oo+O00 1.63E-06 3-27E-05 02250 3.t47E+tt
Co-0 1.7880801 17.10 34.21 O.OE+O0 3.06E+00 6.12E+00 03750 1.511E+11
Ca-134 5.8692E804 17.10 3421 o.ooE+00 1.OOE-02 2.01E02 05750 2.45E+12
CS-l3s 32196E-05 17.10 34.21 o.OOE+00 5.51E-04 1.10E-0 o0.O0 2.80I+10
Cs-137 1.9489E+00 17.10 34.21 o.ooE+00 3.33E+01 6.678+01 1300 4f42E+11
Eu-154 4.589sE403 17.10 34.21 o.ooE+00 7.85E-02 157E1 17500o 7.197E+06

A

I
Eu- 155

17.10 34.21 O.O0E+00 1.26E-05 3
Kr-85 9.5820E-0
-237 1.2552E80

PR-231 7.0406E-0
Po-210 5.8000E-1

17.10 34.21 0.00E+00 1.64E+00 3.28E+00 700 2.133E+4O
17.10 3421 O.OE+00 2.15E-06 42s9E-05 11.0000 z42SE-01
17.10 34.21 0.00E+00 1.20E-07 Z41E4-7

E-13 1.98E-12

U
Pu-240
Pu-241
Pu-242
PA-226
Ra-229
Ru-106
SO-79

2.4
2.4
3.3
t.3
1.2

17.10 3421 O.OE+00 3.63E-02 7274-02
17.10 3421 O.ooE+00 a.47E8- 1.s96+00
17.10 3421 o.ooE+00 3.96-06 7.91E-06
17.10 34.21 O.OOE+00 4.20-12 a39E-12
17.10 34.21 0.00E+00 4.11E.09 622E809
17.10 3421 0.00QE+00 5.23E8-6 1.05E-04
17.10 3421 O.OE+00 228-04 4.45E-04
17.10 34.21 0.00E+00 2.08E-04 4.16E-04
17.10 34.21 O.o0E+00 3.12E+01 623E+01

J

JSn.126
91r0- 1.8226E+00
Tc-99 4.4

17.10 3421 o.00E+00 I
TI-2 E48 17.10 3421 o.o0E+00 2.71 E-07 s.4E-07

3421
3421

E+00

U23Ai isgssE0i 17iio 34.21 O.ODE+CO 3AiE1EC 6s3E4S0 .
U-235 -2.6194E.0 17.10 0.00 7.59E04 7.14E-04 7.59E-04
U-236 12693Es-0 17.10 3421 O.OE+0O 2.17E-04 434E-04
U-23 -3.6331E8-0 17.10 0.00 4.72E-04 4.71E-04 4.72E-04
Y-90 1.8241E+C0 17.10 3421 o.OE+0O 3.12E+01 624E+01
Oter RaFloetclkls 329E+01 S.59E+01

JIL~ e te~ elert o. But-sm ,aa C hecks _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _mL Ternplat l~cdos Some" Buro umory.1anFf¢>.
T mp Selection Sumary

From SFD Ued Bas for Parameter Diffetencea
Reacr Moder: LW AM u ZIRC HYOR8DE LW AM U ZRC HfDIODE

Fu Cdd= SW SST
BOL fi Cont ttueots u U

SOL Enrichvmet %I 2 101ts201

Bumup Summt (UWd)' ifasW t burnup used in estimat.

From SFD Estimatei
No1n: 17.11 117 bsh Wm*ahkmSFOWw D

Boundings - 3421 * b mae b betel. a nI kmq

Checks

Euad Bwmnf
Btxm:D Mult w avan sEiate 50 li GHven EEOL HU

NomhuM 02 FEo 1x
BSondiig~l LE7 ..

Thermal Power

Nominal Heat Bounding
Output Hea Out"
(Wafs) - (Watts)
429841 J51-E.t

Tota Total

J

Ii

'RTota w foCr feaoal. w s stusso scwa ber dale byn904. hat metal mnas IcmW ot hri at

*TOW luxff O all hol asoilt Mt waftea mudt be Oildt by SOL h mat ma to 9z4 Vhilc hermv vale (MWOMT)

DOE/SNFJREP-078
Revision 0
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Fuel Radionuclide Imentory Worksheet
I

Fuel Name TRIGA SM 6.820 CORNELL
SNF ID 6. 246

Fuel Units &Delr. 115-ELEMENT
Heavy etal Mass: BOL.219kg: EOL.21.586g
ROD Storage Site: INEEL

'Fued decay afr date: 2035
Estimates a e

T plste: TRIGA-SS ILWdU-Zx. SST, 10 b0 20% U)
'Twpate Bunup(YWd): 6.65

Tenplate SO Heavy s mas m: 0.000195
Template Decay Th. Bysears

Estinated
Canister usage:

I 1.041

XL-- -iates m - Gamm OSources
Photon Total

CUIMWd Ftom Noninal Bounding Fuel InitiatActivity Noninal Fuel BSnding Fuel Energy -Photonreec
Padlonudide - Template Fuel Burnup (tWde Sumup (MWd (Ci) Inventorles(CI) hentodesC) GroW bn9ng)
Ac-227 8.5173E-10 320.10 64020 0.00E+00 2.73E-07 5.45E-07 Avg.UeV
Am-241 1.8331E-03 320.10 64020 O.OOE.OD 5.87Et01 t.17E+0 0oC150 1.0356.14
Am-242m 1.4129E-06 320.10 640.20 O.ooE+eo 4.52E-04 9.05E04 0.0250 2277M.13
Am-243 1.4774E-07 320.10 640.20 - O.OOE+00 4.73405 9.46E-05 0.0075 1.39E+13
C-14 12871E404 320.10 64020 O.OOE+00 4.12E-02 824E-02 0.0s7s S9OE+13
C1-36 2.8120E-06 320.10 640.20 O.OOE+00 9.00E404 1.80E-03 0.08o0 1t233E+13
Cm-243 1.7940E47 320.10 64020 0.OOE+00 5.74E-05 1.15E-04 0.1250 6S.3E+12
Cm-244 1.6962E-06 320.10 64020 O.ODE+00 5.43E-04 1.09E-03 0.2250 1.0413
Co-60 12839E+0O 320.10 64020 O.OOE+OO 4.11E+02 8.22E+02 0.750 630BE+12
Cs-134 9.0541E-02 320.10 640.20 O.OE+00 2.90E+01 5.60E+01 05750 7056E+13
Cs-135 3.2195E-45 320.10 640.20 O.OOE+00 1.03E-02 2.06E42 0.600 3.028E+12
Cs-137 2.756tE+00 320.10 840.20 O.OOE+00 8.82E+02 1.76E+3 1.2500 6.150E+13
Eu-t54 1-5368E402 320.10 640.20 O.OOE+00 4.92E+00 9.84E+00 t.7500 4.100E.10
Eu-155 2.9293E-02 320.10 640.20 O.OOE+00 9.386E+O0 18E+01 22500 660O6.10
Fe-65 7.71586E41 320.10 640.20 O.OOE+00 2.47E+02 4.94E+02 2.7500 62"4E+40
FF-3 t 41.111 2 320.10 640.20 O.oOE+00 3.56E+00 7.11E+00 36000 6.103E+07
1-129 7-3684E47 320.10 64020 O.OOE+O 236E-04 4.72E44 5CoO 3A91E+02

'I
Kr-85

Pa-23
fb21i
Prn14

64020 .OOE+0 8.09E+ot 1.62E+02 3.S54E+01
7 11.0000 4.50560E0

320.10 - 640.20 0OOE+0 6.73E+02 135E+03
PU.238 1.0383E43 320.10 64020 Q.OOE00 a32E-01 6.65E41
Pu-239 5.5293-03 320.10 640.20 _0.00600 1.776+0 3.646+0
Pu-240 2.1278E403 320.10 64020 0.00E+00 0.81641 1.36E+0O
Pu-241 1 .0195E-01 320.10 64020 O.O0+00 3.26E401 6.53E+01
Pu-242 2312sE-07 320.0 640.20 OOE+0O 7.40E-05 1.48E44
Ra-226 5.2782E4-4 320.10 64020 O.OOE+0 1.69E-6-1 3.38E-1t
Ra-228 .9338E-t0 320.10 64020 Q.OE+00 6.19E48 t124E47
Ru-106 9.1684E642 320.10 640.20 .OOE+00 293E+01 5.87E+01
Se.79 1.3018E405 320.10 64020 O.OOE+00 4.17E43 8.33E-03
Sn-126 12167E-05 320.10 64020 O.OOE+00 3.89E43 7.79E-03
Sr-90 2.6045E+00 320.10 64020 0.OE0+00 8.34E+02 1.67E+03
Tc-99 4.4241E644 320.10 640.20 O.OE+O 1.42t-01 2.A3E-01
Th-229 1.3713E-10 320.10 64020 0.00E+00 4.39E-08 8.78E6-

320.10 64020 0.00E+00 5.42E-06 1.O8E-05
al Power

Nomin N eat Bounding
Oubm - HBO OUtnUT320.10 -- 64020 OOE+00 6.106E45 1.02E04

U-235 -Z6194E46_ 320.10 0.00 9.45E423 8.61E4 9.45E43 . t fWatta
U-236 12693E-0 320.10 640.20 O.00E+00 4.06643 8.13E43 1JbE+O1 3.73+o1
U-238 -46331E68 320.10 0.00 5A9_43 5.83E-03 5A9 03 TOtal ToW
Y40 2.6060E+00 320.10 640.20 0.00E+00 6.34E+02 1.67E+03
Other Radonudes 1.15E+03 2.31E+03

rOMnste Sdff #ion Surmmar-
Fron SFD -ULd -- Ba 10rfor Parameter ODlerences:

11actor lorstorh LWr NDU21RC. ORI LWADU ZiRCHnlaDE
Fwt Cladng: SST SST

SOL HUfi Censt~umts U U
tOL Enrdich nt 19.97350672 -O b20.1

Burnup Summary EMWd? _ _ |asis for burnup used in estimade:
FranM Ka Etkmated[ H e m ~ ~ tee ______

B tl~oundk bxmip.-296 4N t e ia hm SF0 ttIbId6

O Gen Bup tnated REOL t4WGhKen EOL tM
titokwha 0,43 Ot§lom ou lingi F II II. 1 .0

'Reador ~own. mm mracA! storage. * n or ewr dOaee cwamwg t.V Ioalnon ceased br k

*Toal Wbia for #A fe assodated with #Js w AetU M t be dvdmd by O0 heavymel mass b get speic haap values 0AW (M IT).

DOE/SNF/REP-M
Flevision 0
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I
Fuel Radionuclide Inventory Worksheet

I. Fadl and Tempbae Infomrnufica
Fadl Nmuee TR110 SID 6.520 DOW

SW~ 1#a 251
Fadl Units & De.. 77 -ELEMENT
Heavy NWA Mome BOL.15.0l5kgc EOL-14.63kg
ROD Storag, 1e SI*NEE..

'Fuwl decay stint dam 2035
Estimates a d 2030

Tanpids: TRA-SS (LWAZx, SST. tO ID 20%. LI
'ITra bfl uup(cW* 6.65

Template D0M Heavy Uetal Mass (UT) 0.000196
TGMDIAt Decay Thre 6 earn.

Estimated
Cadster usa: J

1 0.69 I

JILFEsiinede - ZX x, b Ye YW Gamma Sources
Photo Total

CUUWd From Nombil! B-idfi Fuel InWal Activity Nomina Fuel Boundfig Fuel Energy Photonstsec
Radionuclid Template Fuel Bumup (UWd)f Bunmup(MWdf (CI) hwventorles(CI) lnvento"aCi) Group (bouuding)
Ac-227 &5173E-10 367.52 735.05 O 0.E+00 3.13E-07 6.26E-07 A_% UeV
Am-241 1.331E-03 367.52 735.06 O.OOE+00 6.74E-01 1.35E+00 0.0150 .185.E+14
Am-242m 1.4129E-06 367.52 735.05 0.00E+00 5.19E-04 1.04E-03 O0.00 2614E+13
Am-243 1.4774E-07 367.52 735.06 O.OE+00 5.43E-05 1.09E-04 00375 22256E13
C-14 1.2871 E404 367.52 735.05 O.OOE+aO 4.73E-02 9.46E-02 0875 2.285E.13
Cl-a 2.8120E-06 367.52 735.05 O.00E+00 1.03E-3 2.07E-03 O.O0 1.416E+13
Cm-243 1.7940E-07 367.52 735.05 O.OE+00 e5sE-05 1.32E-04 0.1250 1.028E+13
Cm-244 1.6962EM- 367.52 735.05 O.0E+00 .23E-04 12sE-03 02250 12%E+13
Co-60 12539E+00 367.52 735.05 O.ODE+00 4.72E+02 9.44E602 0.370 6.094E+12
Cs-134 9.0541E602 367.52 735.05 0.00E+00 3.33E+01 6.66E+01 0.5750 8.102E+13
Cs-135 32195E-s 367.52 735.05 O.OOE+00 1.1sE-02 2.37-02 0.8s0c 3.4776+12
Cs-137 2.7564E+00 367.52 736.05 O.OOE+00 1.01E+03 2.03E+03 _25C0 7.051E+13
Eu-154 1.368E-02 367.52 735.05 O.0OE+00 5.656+00 11+ 1 .7500 4.707Et10

J
J
J

t U.5im n Z.15C+Ul I 7-O - +10
77158E-01

U736.06 O.OOE+00 9.2aE+0 1.6E+02 7,0000

MD-= 3s7s52 735.0s O.ODE+00 4.57E-04 9.13E-04 11 O0oo S.C09E4OO

Pa-231 367.52 735.05 0.O0E+0o 1.42E-06 2.s3Ee-0
Pb-210 7.388OE-15
PnIF147 2.1023E+00

1.0383E-03

367.52
367.52
367.52
367.52
367.52

735.05 0.O0E+00 2.72E-12 5.43E-12
735.05 O.OE+00 7.73E+02 1.55E+03
735.05 .O0E+00 3.82E6-0 7.63E-01
735.05 O.0OE+00 2.03E+00 4.66E+00
735.05 O.0OE+00 7.32E-1 156E+O

Pu-A41 1.019SE-01 367.52 736.06 0.00E+00 317E+01 7.49E+01
Pu-242 2.3128E407 367.52 73S.06 O.O0E+00 LS0E6-05 170E-04
RFa-226 5s272-14 367.52 735.05 -At 3IszW-1t

U
J
I

1.933SE-10

735.05 O.O0E+00 4.47E-03 s.94E-03
sr-so 2.6045E+00 367.52 735.05 O.O0E+00 1 2 1.91E+03

I __ 3.25_-01Tc-9" 4.4241E604 367.52 73s.0a I

Th-229 1.3713E-10

736.0c O.0DE+OO 623E-06 125E-5
Thennal Power

Nominal Heao Boundin
Outpw Heam Oupiet
(Watt) (Watts)
214E+01 4 28srO

Total Total

0.00o49-0 5.6536-0 -- -- 649E-03
735.06 O.O0E+00 4.67E6- 9-33E03

o.0o 4.04E-3 4.02E-03 4.04E6-
735.06 O.0E+00 9.58+02 1s.92+03

0mwe Radlores~des.
TML Template Selection Sautmrvm Blurru

rTen~latsSelectloa Sunmialy

1.33E+03 2.65E+03
-, , ig. I .el

_ , - . .

"G eta"I W AND UZRCZ3FWE LW AND HY
I BOi HUConasituent -:1 U I U

tasis for Parameter Didferencew

u
I Bat. Erdctmaeat %1 -F 7 10 in20.11 1
[Burn" Summary CM1Wdjau far burnup used In estinwate

I ~~~Ferns SFD E3hs
I "oemhin 4ZIIZZZ 3S.5a4wrd bslm iohsbdbfm"eblfs mm Wa tsewst
L uindib'u:F J1 735 I ad~lm9 sumedibbtae te. ual IbuTMqa

[Checic -

I -5iwuui ~iltiilee Estimated kaumul Estbeated EO6 HtIG&ve E5 HN

1 1X61.

'Reaor hAoan. me removal. sofragH. sppn or othedate oxnning 8W krafati ceassed r kW.

Trtal tus oar at km aEsded wi s v t wo*et lU be vided by a0x. heavy meta wne b go vodf buns vCje (g m.

D06/SNIF/lEP-M7
RevisiMn 0
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Fuel Radionuclide inventory Worksheet
V.*d and- T patejInfwmaonj, ~

Fuel Name: TRIGA STO 6.500 ENGLAIND
S NFta .485

Fue Units & Deo: 84 -ELEMENT
Heavy Metal Mm: BOL.16.187kg; EOL=15120kg
ROD Storage te: PAEEL

'Fuel deca Vsa dafe: 2010
Eatirnr:es ft a2030

Template: TRHIGA-SS (LWANW. SST. 10120%. LI)
br'demple Bup(UWd): g8

Template SOL Hea Metal Mase (KM,: 0.000195
Trb,. l DAY Tne: go

Estimated
Canister usage:

IVx10I
0.767

ILEAtlntes . f.4 b Yt .ib Gamma Souroes

Photon TOtW
CtIIWd From Nominal Bounding Fuel btal Activity Nominal Fuel Bounding Fuel Energy Photonsisec

R.Aalonudide Template Fuel Burnup (Wdf? Bumup (MWd)' (C) Iventorles(CI) kwentoes(C) Group (bouncing)

Ac-227 2.6436E-09 39439 788.78 o.0eE+00 1.04E406 2.OE-06 Avg. HeV

An-241 3.1429E-03 394.39 783.78 O.OE+00 1t24E+00 2.48E+00 0.0150 7205E+13

Am-242m 1.319SE-06 394.39 78878 0.00E+00 -2OE8-04 1.04E-03 0.02s0 1.45E-13

An-243 1.4753E-07 394.39 788.78 0.00E+00 5.82E406 1.16E-04 0.0375 1A25E.13

C-14 12847E-04 394.39 788.78 0.00E+o 5.07E-02 1.O1E-01 0.0575 1.534iE13

Cm36 2.8120E-06 394.39 788.78 0.0DE+00 1.I1E-03 2.22E-03 O W5 9.258E+12

C-243 1.24Ss4-07 394.39 788.78 O.OE+00 4.92E104 9.83E-04 5.0200 4O1SE012

Cmr-z 955SE-07 394.39 788.78 0.00DE+00 .77E44 7.584+01 70000 9749E12

Co237 1.t7sDE4 39439 788.78 0.00E+00 7.05E8041 1.41E042 0.3750 5484E012

C-2134 7.062E-049 394.39 788.78 0.00E+00 2.37E8-0 4.63E41 0ss 57SfE tS

Cs2135 3.215E0145 394.39 788.78 0.00E+00 1 17E42 2.54E7-2 02510 14E 11

Cs-137 1.s480E000 394.39 788.78 0.00o+00D 7.69E+02 1.54E+03 1c 10CE+1J

Eu-214 49 68E-043 394.39 788.78 0.00E+00 131EC 3.S2E CO 1.7500 7.28s010

Eu-152 3.6045E-03 394. 783.78 0.0WE+00 1.42E+00 2.84E+0D 220 .716E+07

Fe-2s 112485-02 39439 783.78 0.00E+00 .59E+o0 1.12E+01 27500 J+05

H-3 4.70549-03 394.39 788.78 0.00E+00 1.89E+0o 3.78E+0C &SW JSOSE03

-129 73684E47 3943978 0.008+00 291E-04 1.81E-04 soxe 41E+2

Kr-856 s.5826E4-2 394.39 788.78 O.OE+00 3..678-E1 71.5E9 1 0oo 4.744E*0

Np-237 1.262E7-0 39439 7878 0.00E+00 4.SE-044 9.90E4-4 01 e000 5m3aP E+we

Pa-231 7.0406E-0 394.39 788.78 .0.0+o00 27E-06 96E3-06 m s

P-210 5.8XO9E-14 394.39 788.78 0.OOE+00 2.29E-111 4.57E-11

PmU-17 42.7S14-02 394.39 708.n oOE00 - H5s8E001 3 816E+01 a

Pu-238 92256E-0 394.39 788.78 0.00E+00 514E-01 70E0-011

Pu-238 SAQ78E-0 394.39 0s.0 4.30E+0 4 2.38E3 4.36E+ol

PY240 2.1241E8+3 39439 78.78 0.008E+0D 798E01 1.6sE+O

Pte241 4.9549E42 394.3 7.95E+01 31.1E+01

Pu.242 2t312sE407 39438 n8.78 O.WE+00 _121_05 13_2E_44

Pa-226 Z.4s26E-13 394.39 788.78 O.WE1+OD 9.87E-11 1.93E-10

Ria-228 2.4015E-10 394.3 788.78 0.0E+00 9.47E408 1 s9E407

ec106 3o06C2E4a 6 394.39 788.7 8 ._E+0 121E403 2.41E43

Se-79 H.3D1sE45 394.39 788.78 0.0aE+00 s.13E403 1,03E402

Sn 126 12165E405 394.39 788.78 0.00E+00 4.80E403 9.50E403

Sr-90 15226E+00 394.39 78an8 o.oOE+Co 7.19E+02 1.44Es43

Yc-99 4.4241E404 394.3 7sa7s OOO0E+oO 1.74E401 3.49E-01

Th-F2 3.09S2E-10 39439 78s.78 0.0E+00 122E47 2.44E407

Th23D 42346E-11 394.3 78a78 ooo0E+oo H67E-0s 3.34E408

Th-M2 2.5278E-10 394.39 78&8 O. WE+OO 9.97E-W Hss9EwU

Yi.-20 1.6820E-M 394.39 78an_ o.COE+00 8.24E-06 125E-05

U-232 4-2s47E-08 394.39 788n7 o DE+O 1.88E-05 33SE405 nhral Poe

U-233 1221 1EW0 394.39 78.78 .o~oE+CO 4.82E405 9-63E-05 Nominatheat Boundwin.

U234 1.9955E-0 394.3 78s.7n 0.OE+00 7.87Es Is7E044 Outpu Heat Output

U-235 -2.8194E406 394.39 o.oo 6.93E 03 &s0E-03 6.s3E43 fIo t) Wa(ttns)

U~i8 12693E456 394.3 788.78 O.oOE+CO 6.01E403 1.00E402 9X7E4 oo 117Em

U-M3 -3.6331 E-08 394.39 o oo 4.36E403 435E403 4.364W-3 Tolal Tota

Y490 1.8241E+OD 394.39 788.78 0.00E+00 7.19E+02 1,44E+03

Other Paloruls - -7.59E+02 1S-2E+03_

D le s tim Sum , B 5mmarmad aCbk D'U .''e' ,,*X

re pree Setetir n Sumiary
Fro SFD Usd Basis for Ps e X~ferences:

Reactor Moderator L AND URC HY LW A IRC RODE
FuelClig: ssr ss

BCX HUConst ituents: U U
SOL Erichnert % 19J053811 101020.1

Burnup Summary (MWdW ::IaSiS for bUn4m used in estimate:
Fran SFD | s____te _

Norr lZdZZt:_ __ 39439Wm J44J h e *uw SFD OMWId Mb .
Soia~~~~~dk~~~w.I to~~~~mV nufled WIDbetalce asebma ioff".

dEstimitd *L
"Wip mite Ua lvnurpo Eobhmd FOL. HlAGS ED0L MM

Nlomirian 0.71 o 711 eo

*oundhg: 1.13
'Reator s wm. an removal. storage "ftp or f eer dol rm q hae oai aset d c or laes .

*TbW bup hfo Sll hol assoda Ns worlu lbeetaist be ivided by SOL heavy meal masa b get epacfi buaa vaus (MWMT).

DOEISNFilREP-078
Revision 0
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Fuel Radionuclide Inventory Worksheet
L Fud an4T~anplatg Inforumdc

Fuel Nam.. TRIMA SD 6890 FNLN
SHIP ID It' 472

Fuel UnIts & Deser. 102 -ELEMENT
He"avy teal Us= BOWSM4;69 EOL.19.688lk9
ROD Storage Sks: UNEEL

'Fuel decay stut dat: 2010
Eatimate as a: 2030

Tempb. TRI(IGA- 55 .WAJ.Zax. SST. 10 I 20%. U)
'Template BuupL(UWVdtc 0.68

Templnae lu Heavy mew Mat (i): 0.00019
Teratale Decay Tkwr 20 yeam

Estimated
Canister usaer J

1rx81 I
i 0.92

11. Fsdimatte - .. A [N X x ' n Gamma Sources

photon Toal
CVl/Md From Noronal Bounding Fuel dniti Activit Nominal Fuei Bounding Fue Enew Photon/soec

Radionuclide Template Fuel Burnup (MWW aurnuip (Wdil (Cl) hentores(Cl) ibventolesa) Group bounding)
Ac-227 26436E-09 194.74 389.48 .OOE+00 515E-07 1.03E8-06 Avg. vaV
Am-241 31429E-03 194.74 389.48 O.OOE+00 .12E-01 1.22E+00 0.150 3903E+13

J
J

Am-242in 1.3195E-08 194 e 2.57E-04 5.14E-04 0.00250 8.125s.12
Am-24 2.87E-05 5.75E-05 0.0375 7.039E+12

0.0575 7.57+12
+12

Cnm244 194.74 389.48 0.OOE+0 1
Co 60 1.7880E-01 194.74 389.48 0.005+00 3.48E+01 e

Cs-134 5.8692E-04 194.74 389.48 O.ooE+0e 1.14E-0 229E401 0.5750
Cs-135
Ca-137

194.74
194.74
194.74
194.74
194.74
194.74

389.48 O.O0E+O 6.27E-03 1.25E802 I 0.8500 3.189E81 t
759E+02 5288E.12

J
J
[I

8.194E401

389.48
H-3a 4.7895E403 389.48 0.00E+00 9.33E-01 1-
1-129 >7 194.74 389.48 0.00E+00 1.43E-04 2.87E-04 I s.c
Kr-BS
N237

?2 194.74 389.48 o.ooE+00 1.87E+01 3.73E+01 70000 2427E+01
eI 194.74 389.48 Mo0E+00 2.4E404 4.89E-04 [ 11.000O 2763E.

194.74 389.48 .OOE8+00 1.37E-06 2.74E-06Pa-231
Pi-210 5.8003E-14 1.13E-11 228E-11

Pu-240 3 194.74 389.48 0.OE+00 4.14E-01
Pu-241 194.74 389.48 .OOE+00 9.65E+00 1.93E+01

J
J
J

Ru-10S 3.060212-0
SeO-7 1
Sn.126 1
sr-goI
TC-99 4

6 194.74 389AS 0.OOE+00 5.96E-04 1.19E-03
6 194.74 389.48 0.00E+00 2.53E403 5.07E-03

194.74 389.48 O.ODE+00 2.37E-03 4.74E-03
1 194.74 389 0.OOE+00 3.55E+02 7.10E+02
4 194.74 389.48 O.O0E+00 8.62E-02 1.72E-011.4241E.49

T1.-2 194.74 389.48 0.00E+00

N
U-234 194.74 389.48 O.ODE+00

Thermal Power
lominal Hest Bounding
-Output Heal Outpu
(wafs) (Waft)

4.7MO0 a.74E+o
Total Total

J
U-235 -2.0194E-06 194.74 QOO B1.60E43 &O9E4)3 8 3DE403
U-23S 12693E-05 194.74 389.48 0.00E+00 2.47E-03 4.94E-03

-P23S -3.331E4- 194.74 Q00 5.35-03 5.34E-03 5.35E-03
Y-90 1.8241E+00 194.74 389.48 Q.OOE+OO 3.55E+02 7.10E+02
Oter FRadlonuclide 3.75E+02 7.50E+02 J

Pab for Parameter Oftlenences:From SFD Used it
Reactor IldetnLWANDUZIRC HYDRIDE LWAMNDUZAHYDf 11E8

Fuel Chddhnw- 557 S5T7
BOL, HU Conaalet I U U

301. Enrichnwenl %.-I 20.000000611 101020.1

I
lBumup Sun-my (MW leads for bumup used In estimate: JI

From SFD I Eieiiatad
NOisiald 193.161 I94.741

j
I

suming Multiplier I vEn:: jBml
0.29 10
0.571

Edtimated EOL HMMWG EO0 Hill
I IS

L _ .,

'Reactr dadoow. cor removal. dorage. shlpptg or onher dale coafid*g tha Inafaion ceased or hbl.
*Tata baaiu lbr hal Weaodated wiuh O woee nine be divded by 80t. heavy meW mass to ged spedlic bavu vaee (KMudI ). I2

j

DOE/SNFJREP-078
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Fuel Radlonuclide Inventory Worksheet

Awe Nenm TR1GA 510 5.&W GA
SNFW t G 244

Fuel lniRs & Deson 114 -ELEMENT
Heay Mta Ma,:BOL.22.23kg; EOL.19.685k

ROO Stompge Slbi: I1EEL

'Fuel decawy sat date: 1982
Estbses as of: 2030

Twnplate: TRIA-SS (LWAJ-Z. SST. 10 10 20%. U)
aremplate Btunup(MWd);: G6S

tempate 3OL Heavy MoWew KM PUT): 0O 00195
Tempalate DaywTb: 3 Yars

Estimated
Canister usage:

1.*03 1

1. Edirr at e s - n F 4 b Y. Y Gammu Sourcs

Pboton Total
CVllWd Fromn Norminal Sounding F-el hiltial Activity Nominal Fuel Bounding Fuel Energy Photonafe

Radionuctide Template Fuel Surnup (&Wd)' sumup (UWdf (CI) Inentodes(CI) hwentorles(CI) Group (bounding)
Ac-227 6.703BE409 2.426.80 4,853.61 O.OE+00 1.63E-05 3.2SE-05 S M.ayV
Am-241 3.9068E43 2,426.80 4,85.1 O.OOE+00 9.48E+00 1.806+01 0.0150 3.388E+14
AnF242m 1232SE-06 2,426.80 4,853.61 0.00QDE0 2.99E-03 5.98E-03 0.250 7.39E+13
Arn243 1.4732E-07 2,426.80 4,853.61 OWE+OO 3.5BE44 7.15E-04 00375 6.116E+13
C-14 1.224E-04 2.426.80 4,853.61 O.OE+OD 3.11E41 6.22E-01 0.0675 6.89E+13
Ci46 2.8120E-06 2,426.80 4,853.81 .OOE+OD 6.82E-03 1.36E-02 0.0850 3AE.13
Cm-l243 &656E-08 2,426.80 4,853.61 O.ODE+OO 2.104-04 4.20E44 0.1250 2.886+13
Cm-244 s3835E-07 2,426.80 4,853.61 O.ODE+00 1.31E-03 2.81E-03 0225D 3415E013
Co-6e 2.4887E-02 2,426.80 4,85361 o.o0E+00 6.04E+01 1.21E+02 0.3750 1A89E+13
Cs-134 3.8030E406 2,426.80 4,85361 0.001+00 9.23E403 1.85E402 0.0780 Z491E+14
Cs-135 321t95sE- 2,426.80 4,853.61 O.OE+00 7.81tE42 1.56E4t1 o500 2z549E+12
Cs-137 1.378+00 2,426.80 4,853.61 0.006+00 3S35E+03 669E+03 1.200 9sss3+12
Eu-154 1.3711E-03 2.426.80 4,8531 0O0E+0 6303E.+0 66E+500 .7500 6.616E+10
Eu-155 4.4361E-04 2,426.80 4,853.61 O.OOE+OD 1.06E+00 2.15E+00 22500 s422E+07
Fes5 2.6075E-04 L426.80 4,853.1 O.ooE+00 633E41 127E+o0 z7500 2,492E+06
H-3 2.0647E-03 2426.80 4,853.61 O.OE+00 5.01 E+00 1.OOE+01 3G0000 s.9676+03
1-129 7 }36844E7 Z426.80 4,W83.81 O.OE+00 1.79E-03 3.58E-03 5.000 2s2DE6r3
Kr-s_ 3.6346E42 2426.80 4853.81 O.ODE+00 8.82E+01 1.76E+02 7.0000 Zi43E+02

2,.426.80 -4,853.1 --_.00E+00____3.12E-03 _ 623-03 I 11.000 3.232E.01
Pa-231

8.1970E-04 2.426.80 4.853.61 0.006+00 IM89+00- 3.98E+00
Pu-39 5.524E803 2426.80 4,83.61 QO.E+00 - 1.34E+01 2.68E+01
Pu240 2.1203E-03 2,W 4,853.81 o.o0E+00 15sE+00 1.03E+01
Pu-241 2.407sE42 2426.80 4,3.61 O.ODE+00 5.84E+01 1.17E+02
Pu-242 23128E47 2,426.80 4,853.61 O.OOE+00 5.61E-04 1.12E43
Ra-226 9.6481E-13 2,426.80 4,.61 0.0oE+00 2.34E49 4.686-09
Fka-228 2.518BE-10 2,426.80 4,853.61 0.0OE+00 6.11E47 1.22E-06
Ru-106 1.0214E-10 2,426.80 4,853.61 O.0E+00 2.48E47 4.96E47
Se-79 1.3014-05 2,426.80 4,853.61 O.OE+00 3.16E42 6-32E42
Sn-126 1.2164E-06 2,426.80 4,853.61 O.OE+0O 2.95E42 6.90E42
St-go 12762E+00 2425.80 4853.61 0OSE+00 3.10E+03 6.19E+03
TC-99 4.4241E44 2,426.80 4,853.61 o.oo0+00 1.07E+00 2.15E+00
Th-Q 129684E-10 2426.80 4361 O.ODE+00 1345E1060 8.20E6+
Th-230 9.3a8W-11 2Ao68 4,853A1 O.OSE+CO 2.2BE4? 4.56E407
Th-232 2-527SE-10 2BS.8 4X&s61 O.OOE+Co s.13E407 123E46
TI.r 1-3?23E4B3 2426B0 4,853461 QOSE+GS 333E45 6.66Es+03
81. 3T6932EpM 2,42e.ed 4,BS3.61 O OSE+GS 9 S6Ee0e tasE44 _

b233 12224E47 2,426.80 4,853.61 o.OOE+00 Z.97E404 s s3E044
U 234 Z.5714E407 _ 2,426.80 4,BS3.61 _QGOE+OO 6.24E04_ 1.25E-3
U-235 -Zer94E-6 Z.426.80 O.Oo 9.X1E-03 32SE-03 9.1E-03
i9236 12695E405 2A2W8 4,85.81 o.OoE+Co & OaE-M 6.16E402 _
L23e 43.633tE4B 2,42a8 _ _ 0 QGS.AWE3 6.69E43 6.98E 43
Y-s0 127BSE+00 2A426,80 4AWAIe _O.OSE+CO 3.1GE+G3 620E+03
off Rainuka 334E+G3 8.67E+03

??? .tpon Stanwy ' ? - ~ m,1

ITplate Selection Summary
F rn Used Ba for Parameter Differences:

Reactor o AD R LW AND U ZIRC IMDE
F0el C bddhgJ IsT SI i

SOL KM?? ontllit-r u u
SO l E enIL, ? 20 10 l 20.i

um up S maryy (Wd) - - ls Icr brnump used hi estimate:
Fran SF0 lEmmeud |

H Mm&N : 291 _ 4=M up acialed km tie t moym amm dirot

Boumding: 4e853tI t nuasamadlelmic.nimh bh ay.

Checks

burnu Mut GF urp Eathuated EOI. HMtFlKn EO NM

tMormina 3.20 3crto

dnd c ste6?.40f ooe___W_ _o
'iearor ditalwn. care t e pBr? hrdd ttSh n d b

Thermal Ponver

(Waftt) (Waffal
3.60E.0 7.60E+01

Total Total

'Tou1 tmp for A tte aseodated WIth Ida worksheet alt be dwlded by 01. heavy hmWt ms W go9t aspecfc blOap Vshkas (MWOMdTk).
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Fuel Radionuclide Inventory Worksheet
LFad ancl Template n lnOtnalo, ns v- ,,, ,

Fuel Name STRGA SW 8.5/20 GERMANY
SWU 0 S 306

Ful Unts 8&D0efe 15- ELEMENT
Heavy Metal Ma1 aOL-Z9251g EOL.2M9g
RAO Sma Sa mEEL

'Ful decay start daW. 2010
Est"mates of. 2030

Tempate: TRIW-SS (LWAU-Yz SST. 10 to 20%. U
2TemplaleBurnupCMWt 6.66

Tnpate BOD Heavy metala (MT): 00i396
Template Doa Thb 20 years

Estimated
Canister usage

t1,0S I
0.14

U. Estimates m 5. -x b y yb Gamma Sources

Photos Total
CUUWd From Nonitnal Bounding Fuel initial Activily Noinal Fuel Boundg Fuel Energy Photons/sec

Radionuclide Templats Fuel Bunup (MWdf Burnup (WV (CI) Inventoles(CI) hwantarteacl) Group (bounding)
AC-227 2.6436E-09 40.09 8019 Q.OOE+00 1.06E-07 2.12E-07 An HeV
Am.241 31429E-03 40.09 8019 0.OOE+00 1.26E-01 2.ZE-01 0.0150 o.0236E+12
A*-242m 1.3195E-06 40.09 80.1 G.OOE+00 5.29E-05 1.06E-04 0.0250 1.673Et12
Am.243 1.4753E-07 40.09 8019 0.OOE+00 5.92E-06 1.18E-0s 0.0375 1.449E+12
C-14 1.2847E-04 40.09 80.19 O.OOE+O0 5.15E-3 1.03E-02 .0576 1.558E*12
C9.3S 2.8120E-06 40.09 80.19 O.ODE+00 1.13E-04 2.25E-04 0.0880 5.4IIE+II
Cm-243 1.2465E407 40.09 80.19 O.ODE+00 6.00E-06 1.00E-05 O.12s0 6.151E811
Cm-244 9.5564E-07. 40.09 8.19 O.OGE+00 3834-0 7.66E-05 0.2s5 6.0soE+
Co-80 1.7880E-01 40.09 80.19 QOD.E+00 7.17E+00 1.43E+01 0.750 3.542E+11
Cs-134 5.8692E-04 40.09 80.19 Q.OOE+00 2.35E-02 4.71E-02 OS750 5.52SE812
Cs-135 3.2195E-05 40.09 8O.'10 0.008+00 1.29E-03 2.588-03 0.550 5.6 --M I0
Cs-137 1.9489E+00 40.09 80.19 O.ODE+00 7.81E+01 1.56E+02 12500 t888E+I2
Eu-154 45895E03 40.09 80.19 O.GOE+00 1.84E-01 368E-01 1.7500 I6s7E+os
Eu-15 356045E-03 40.09 8S19 Q.GDE+00 1.45E01 2.89E-41 Z25O 5.1oE06
Fe-55 1.4185E-02 40.09 ea19 s .OOE+OO 5.69E-01 1.14E+00 2.7500 6.4ME4b4
Hi-3 4.7895E-03 40.09 80.19 0.008E.00 1.92E-01 3.84E-01 3-5000 3.582E.88
1-129 7.3684E-07 40.09 QGts 0.0OE+00 Z95E-05 5.91E-06 _ SAM 4.3488.01
Kr-85 9.5S820E-02 40.09 80.19 0.0OE+00 3.84E+00 7.68E+00 7xo 4.914E+C
W237 1.2552E-06 40.09 8Q19 O.ODE+00 5.03E-06 1.01E-04 11.0XO 5592E8t
Pa-231 7.0406E-9 40.09 at19 O.OoE+OO 2.82E-07 5.5E4-07
Pb-210 5.80OOE-14 40.09 80.19 O.OE+00 2.33E-12 4.65E-12
Pn-147 4.0075E-02 40.09 8019 QOD.E+00 1.61E+00 3.21E+00
Pu-238 9.2256E-04 40.09 80.19 .OOE+00 3.70E-02 7.40E-02
Pu-239 5.5278E-03 40.09 80.19 O.OOE+00 2.22E-01 4.43E-01
Pu-240 2.124sE-03 40.09 80.19 o.ooE+00 8.52E-02 1.70E-01
Pu-241 4.9649E-02 40.09 8e19 OOOE+CO 1.99E+C0 3.97E+00
Pu-242 2.3128E-07 40.09 BS19 QO.OE+00 9.27E-06 1.85E-06
Ra-220 2AS526E-13 40.09 Qe OC.0E+00 9.83E-12 1.97E-11
Ra-228 2.401SE-10 40.09 sQts Q.OOE+00 s.63E409 1.93E-0
RU-102 30602E4-0 40.09 Qs19 Q.GOE+00 123E-04 2A.SE-04
So-79 1.3015E-05 40.09 80.19 o.OoE+0oo .22E-0 1.04E-5
Sn-126 12165E405 40G9 80.19 O.OOE+cO 4.88E404 9.76E044
Sr40o 1.8226E+C0 40.09 SQ19 QO.OE+OO 7,31E+01 1A6E+G2
Tc gi 4.4241E404 40.09 60.19 o.oOE+oo 1.77E402 365E402
Th-229 3.0962E-10 40.09 80.19 1.OOE+0O 124E-0S 1.48E-08
Th-230 42346E-11 40.09 ao.19 Q.OOE+CO 1.70E49 3.40E490
Th-232 .6278E-10 40.09 80.19 o.ooE+00 5.0iE-48 Z.03E48
TI-208 1582KE0E4 40.09 80.19 QO.OE+OO 634EW0 1.27E4S0_
LO232 42e47E-0s 40.09 8Q19 Q.ODE+CO 1.71E4S6 3A2E-0S ThennSl Power _
U-233 1.2211E407 40Q09 8Q19 QO.oE+co 4.9CE486 9.79E4S6 Nomhria Heal: 8oundk*
U-234 1.996E407 40.09 8Q19 QOGOE+cO 8.00E4S6 15D0E46 O e outpHut

-236 -2.8194E408 4Q.09 0.00 1.26E43 1.1fiE43 1.26E43 (Wans} (waft)
U-238 1.26g3E405 40Q09 8Q19 Q.OOE+OO 5.09E404 1.C2E403 I OIOE+OS 2.0tE.eO
U238 -36331E8-0 40.09 0.0Q 7.86E-04 7.868-04 7.88E-04 Total Total
YV-0 1.8241E+O0 40.09 8ea1 Q.OOE+00 7.31E+01 1.48E+02
Other Radionrucldes 7.72E+01 1.54E+02

Template Selection Sumrnn
F SFD Used Ba * br Parameter Differences

_eico llf LW AIND U DRAC HYDRIDE LW AND U ZIRC HYIXIIDE
Fwd Cbdklh9 SST T

WL Eam ch . 20.00000041 101 20.1

t(UWd)' for bumup used In estimate:

Iairtf9 0 m4. np am kms v-t nwed bm4l

Checks

Ext1nated Dumupf
put ufpler Gives up Eatited ECL HUOivm EOtL HU

plonlial- 0.40 IAI .o
Dourding 0.8D

'TollbW $ Wff kw al kW dalbt wah fti _mw aud be divided by 1 havy metal ma Is go spok bUwW vaue -MdV

DOEtSNF/REP-078
Revision 0
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Fuel Radionuclide Inventory Worksheet
LPlUCeIATemltelb taion-r.gmao e -,

Fuel rm.. TRFGA STD S500 GERMANY
SNF D a. 474

Fuel Units & Desor: 70 -ELEMENT
1avyMetal Mass: BOL.13JM7. E0L.13377F

ROD Slorae Ske: HEEL

'Fuel dea sait da: 2010
Estknates as at. 2030

TempOa: lTRIGA-SS O.WAJ-ZN SST. 10 ID WIN. U)
2TrWpla Uunmp(MWd): 0.06

Tunplte tOL HMa" Metal Mass (IlT): 0.000196
Tehmte Dey Tbe 20 Ars

Eslrnated
Caniter usage:

0.63

V. E Atinates '. s .x b . 5 Gamma Sources

Photon Tot
CUUW From Nominal Bounding Fuel Initial Activity Nominal Fuel Stouding Fuel Energy P-otonssec

Radionuclide Template Fuel Sumup IMWdf Burnw (UWd) (C) Inventorls(Ci) nentores(Ci) Group 0-uding)
Ac-W27 2.6436E-09 26061 521.22 .OOE+O 6.89E-07 1.38E-06 Avg. meV
Am-241 3.1429E-03 260.61 521.22 O.OOE+OO 8.19E-01 1.64E+00 00150 6.223E13
An-242m 1.3195E-06 260.61 521.22 O.OOE+O0 3.44E-04 6.80E-04 0o2.50 1AM7E+13
Am-243 1.4753E-07 260.61 521.22 Q.OOE+00 3.84E-05 7.69X-0 0.0375 9.419E+12
C-14 12647E-04 260.61 521.22 O.OOE+00 3.35E-02 6.70E-02 o.0675 1.013E+13
61-36 2.8120E-06 260.61 521.22 .OOE+00 7.33E-04 1.47E-03 0.0650 6.117E+12
C-243 1.24i6SE4-7 260.61 521.22 O.OOE+00 32E2045 S.5E-045 0.12000 .9BE+12
Cm-244 9-5564E-07 260.61 52122 O.OOE+00 2.49E04 4.98E404 0000 b263E+12
Co-60 175SOE-01 260.61 52122 .OOE+O0 4.66E+01 9.32E+01 000D 2J012E+02
Cs-134 7.8692E-04 260.61 52122 O.OE+00 1.30E-01 3.0SE-01 6 575 3.746E+13
Cs-1S 3219-054 260.61 52122 O.OE+00 S3E03 1.68E42 5OJSOO 426EE+11
Cs-137 1.9489E+00 260.61 521.22 O.OOE+00 5.08E+02 1.02E+03 125D0 7.072E+12
Eu-214 4.589E-043 260.61 521.22 O.OE+0O 120E6+00 400-011.7508 t 7E+
Eu-155 3.6045E-03 260.61 52122 0O.OE+00 9.39E401 1 886+00 22500 E407
u-255 1.4182E-02 260.61 52122 O.OOE+00 3.70E+10 7.3E+CO 2.7500 4.11.E16

H-3 4.7895E4- 260.1 52122 O.OOE+00 125E+00 258E+00 31100 2-32E403
1-129 7.3684E-07 260.61 52122 O.OE+00 t.02E-04 124E-04 5.0XD Z9402
tr-85 9.45826-2 260.61 52122 O.OE+00 2.50E+01 4.99E+01 7.0000 J.156E+O
Np-237 12E55-20 260.61 52122 O.OOE+00 3626E-04 6.54E-04 17AWO 3lE+0
Pa-210 7.0406E9-0 26061 521.22 .OOE+00 17.3E-06 3.67E40S

e-210 1.8050E-14 260.61 521.22 O.OOE+00 1.36E-t3 302E-tt
Pu-147 4.071E4-02 260.61 52122 O.OOE+00 1.04E+03 2.09E+0t
Pu-238 9.2256E+4 260.61 52122 O.OE+00 2AOE501 4.81E401
Pu-9 5.527SE4-0 260.61 52122 O.O0E+00 t.44E+C0 2.31E+-0
Pu-240 2.1240E6-3 260.61 52122 O.OOE+00 S574E-01 1.61-E+07
Pu-241 4.9S49E402 260.61 52122 O.OE+00 129E+08 2.582+01
Pu-242 2.3128E-17 260.61 52122 O.OOE+00 6.03E5-5 1.2E4-04
Pa-226 2.4526E-t3 260.61 52122 O.OOE+0O 6.39E116 _28E-2 O
Pa-72 2.4024E-t0 260.61 52122 O.OOE+O0 S2 4-06 225E6-7
U-O06 3.0602E-04 260.61 521*22 O.OOE+O0 73.1E04 6.59Ea

SU-79 1.3015E-05 260.61 5212 Q.OOE+00 3.39E2403 6.7S4-03

n-1236 121659E-05 260.61 0.00 6.OE0060 6*26-.03 5.900-.03 (afs ats

SF-90 1.82M6+OO 260.61 521.22 ROLOE+00 4.75E+02 950;E+02
Tc-99 4.241E604 260.61 52122 O.OOE+00 3.15E-0t _ .31E-0t
T-229 3.0962E-t0 260.61 521.22 O.OOE+-0 367E-08 3.6E-0T7
Th-230 42346E-11 260.S1 621.22 OOOE+OO 1.10E4S8 22tE408
Th-232 2-S278E-10 260.61 521.22 O.XOE+00 659E48- 1-32E407
Ti-208 t821E-08 260.61 52122 O.OOE+00 4.72E406 8251E4
ULi2 42647E-08 260.61 521t22 O.OOE+OO t.ttE45 222E45 Thermal Power
U-233 1.2211E407 260.S1 521.22 O.OOE+OO 3.t8E405 6.36E-05 lioninal iet i Bonding
U-234 1.i?955E407 260.S1 521.22 QO.OE+OO 520E-05 t.O4E-44 O4 fienat uput
U-235 -2.6194E406 260.S1 0.00 6.90E-03 522E403 S SOE403 O~t van)
U-235 t.2693E456 260.St 521t22 O.OOE+CO 3.31E403 6.62E403 GJM40D 1.30E401
i-=23 -&6331E-08 260.61 0.00 3.67E403 3.6tiE43 3.67E-03 Tatal Total

Y-90 1A241E+0D 260.St 52122 O.OOE+OO 4.75E+02 9.51E+02
Other Radlonmildes 5.02E+02 1.00E+03
11. T1nlate Sdlectoan B Uu D S amUlkit-
T mplate Selection Sumanry

Fm SF0 Used Basis for Parameter Oifernces:
Reactorilloder~tor. WAND UZIRC HYRIDE LW ANDOUZIRC HYDRIDE

Fue Cldng. 6SrT 8ST
*oL NIM Conn tluen: U U

*aL. Enricuant % 2I 2Da0041 10 b 20.1

Enp Summary (UWd)' :os tor bumrup used hi estimate:
From SFD EtEmaed

Nominal: 1333 2;00l tkm cAmd km I*e hm tal Ima deavm
Boundintg: 52122 unmeudtIbteoMmmff*W bm .p

Eatrnated U8
i rmsp Multiplier GReirated £01. HU/Glven iOE NMOH

ominal: 056 Im
[S on dWg.F- 01.12

'Reaior Le n l. r. **"V of COW dle timW ataon dforhWM

'Total W all asacf adiued MM tbdyied by SU heay ml m I get WOc l p v PAWUT)
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JPI
Fuel Radionuclide Inventory Worksheet

L 1 anid Temvat infOmatlio - .
Ful ame: TRIGA STD 6.W0 K"*OVER

SNF I S: 473
Fuel Unte & De 5 -ELEMENT
Heavy MOel Maw SOL'0.97a2: EOL=0.988
ROD Sorage Ste INEEL

'Ful deC start date 1999
Esdnates a of 2030

Tenplete TRIGA-SS (LWAJZx. S.0 tO 20%, U)
frnpla BDIP(MWd): 6.65

Template BOL Heev eA Us (Mt): O.O0196
Temolde DeCa Te: 25 wa

Estinated
Canis0r usJgis

Canister uai
1 0.05

IL F~stlmt ' - mIn x xb b y. y, Gamma Sources

Photon Totld
CiUWd From No11h1tial Bounding Fuel bW Activity Nominal Fuel Bounding Fuel Energy Photons/vc

Ftadionacfld Template Fuel 8umnup (MWd Bumtup (UWd (Ci) A wieCI) Inventores(CI) Group (boundia
Am-27 4.55E4-09 21.48 42.96 O.OE+00 8.90EQ8- t.78E-07 Avg. otV
Ac-241 3.5845E-03 21.48 42.96 O.OOE+00 7.70E-02 1.54E-M 07o 31 B3Eo12
Am-242mn 1.2899E-06 21.48 42.96 O.OE+00 2.77E-05 5.54E-05 0.0250 7.927E+11
Am-243 1.4747E8-7 21.48 42.96 O.OOE+00 3.17E-06 6.34E-06 0.0375 6.877E.11

J
I

J
.ss2E43 0 m075 7.406E+11

1.21E-04 0.0850 4.464E11

Cm-244 7.8917E-( 42.98
CO-60 9.2647E-02 21.48 42.96 0.0OE+OO 1

0.1250 2.913E+11
02750 3.938E.11
0.3750 1.677E+11
0o5m 2.780E+12
0.8500 2.964E810

Cs-134 . 1.0940E-04 21.48 42.96 O.O0E+00 2.35E-03
Cs-136- 3.2195E405 21.48

21.48
42.96 O.0OE+00 6.92E-04 1.38E-03

0.00E+00 3.73E+01 7.46E+01 1.2500 3.064E.11
6S.9E-02 1.32E-01 1.7500 7.768E+08

7.70E42 2500 1.638E8.0
-041 27500 2.7708E04

H-3
1-129 7.3684E407 21.48 42.9e
Kr-85 6.9368E-02 21.48 42.96 O.OOE+00 1.4
Np-237 12662E-04 21.48 42.96 O.OOE+00 2.72E-05 5.4
Pa-231 9.1664E-09 21.48 42.96 O.OOE+00 1.97E4-7 3.94E-07
Pb-210 11.3728E-13 21.48

21.48
21.48
21.48
21.48

42.96 O.OOE+00 2.95E-12 5.90E-12
2.30E-01 4.60E41

i81E-02
2.37E-1
9.12E-02
1.67E+00

Pu-240 2.1233E-03 42.96 0.0OO+00 4.588-1
PU-241 3.8962E-02 21A8 42.96 O.OE+00 a37E-01

4.97E406 9.94E-06
2.01 E-1 i

iA106 9.8526E-08 21.48 42.98
Se-79 1.3015E-05 21.48 42.96 0O.DE+00 2.80E-04
Sn-126 12165E-05 21.48 42.96 OO0E+00 2.61E-04
Sr-4o 1.6195E+00 21.48 42.98 O.OE8D+ 3.48E+01 6.96+801

21.48 42.96 O.OE+00 9.50E-03 1.90E-02
9.12E-09 1.828-0

2.64E-09

T7-208 1.5098E-06 21.48 42.98 0.OOE+1
U-232 4.0662E-08 21.48 42.96 0O.OO+0

21.48 42.96 LOOE8+00
21.48 42.96 0.00E+00

al Power

[1

B

J
J

U-234 4.81E-(
Noinal ROel Bounding

OutW Heat OutIW
(WatbL IWattalU-236 -2.6194E-06 21.48 O.00 4.1E-04 3.60E-04 4.16E-04

ut238 12695E-06 21.48 42.96 0O.E0+00 2.73E-04 5.45E44 i
U-238 -.6331E-08 21.48 0O. 2.62E-4 2.61E-04 2.82-04
Y-90 1.6195E+00 21.48 42.96 0OE+00 3.48E+01 .968+01

46.515el 1.12 t41
Total ToW

Other Radlonucklje 3.70E+01 7.39E+01j
IiTenviateSdedom Sumuna". Bunn1, Summwwy. mwhck

r..........!!.~.I~FIm S ID1Used afor PameterDilferences

I Fue c d Z XE ssT

BOIL Ensihonent %: 19.81461481 10 to20.1

Seru-my(MWdV for burmup used In estinamate
Frog SFD siae

Nomieall237 21 -- bum cDnld 6= ft hneq meld mm. deseweye
I oundbq~l I WNWla wrAredi bbetMm nnr*W Iamm4p

Esthuate Burnupf

Burnup mukbnw Gim surnup Estlnawed EOL HM/Olvm EOL. HU
soucon-I1.30D_ _ _ _ _ _ _ _ _ _ _ _ _

'Pold mw 1w, eol lreocvld, 9wal^e wshpleheer ner dab co 9 0M heavysn m loral e veb

'FbW btmlp kw al him amld wih Of wathe mnud be Ovcd by BOL hev mel mm to 9d qpo hmmip vakm (MWd.

j

JCOE/StE/REP-078
ReVISIM 0

March 2003
Page D-280 of D-585



Fuel Radionuclide Inventory Worksheet

XFue -T.*i~ '
Fuel NamGe TRIGA SID 85V20 HEIDELBERG

SNF D #- 1044
FK Units & 0eac 56 -ELEMENT
Heavy Metal Mas: SOL.10.713kg. EOL-10.66g
ROD Storage Sie: I4NEE

'Fue daay btart date: 2006
Estimates asot 20

Templata TRIGA-SS (LWAJ-Zm SST. 10 ID 0%. Li
t

Tmnplate Bumup(UWd): 6.S
Temlae B01 Hem Metal Mas (UT): 00195

TenxAte fla Time: 2D ys

Estimated
Canister usage:

WOOx1'
1 0.50 1

-

U.h Esimates ma4. - , II V. Y Gamma Sources

CUMWd From Nominal lounding Fuel d ttal ActivI ty Nominal Fuel Bounding Fuel EneWg Photonsksec

Radlonucide - Ternpbate Fuel Bumup (MWd)l tunrup (MWd)' (Ci) iwentorles(Ci) bwentodeatcI) Group (bounding)

Ac-227 2.6436E-09 208.81 417.63 O.OOE+00 6.52E-07 1.10E06 Avg. MOV
-

Am-241 3.1429E-03 208.81 417.63 O.OOE+00 656-01 1.31E+00 I 0.0150 4.1858E13

Am-242m 1.319SE406 208.81 417.63 0.00+00 2.76E204 .51 E-04 I 0250 8.712E+12

An-243 3.08E405 6.1tE-05 02375 7.547E+12
0.0675 8.1198+12

4.2M+12

208.81
1.7880E-01 20881 417.63

i LO-1144
Cs-135
Cs-137

58692E-04 20681 417.63 O.OO+00 - 123E-01 2.45E-( I

3.2195E-05 208.81 417.63 O.E0+00 6.72E-03 1.34E-02 I 0.6500 3.A20EI1t

1.9489E+00 208.81 417.63 O.oOE+00 4.07E+02 a14E+02 I 12500 S687612

EU-154 4.589sE-03 208.81 417.63 - .OOE+00 988E-1 1.92E+00 1.7500 8.786E800

Eu-1s5 I 7538E01 1.S1E+00 22500 3.026E+07

jt Fe-85 1.4185E-0
H-3 ~~~~4.7898E403

j H29 7-.3884E-07
Kr-eS 9-582E-02
No-237 1.2552E-06

) __ 27-750 3.334E.06
1.8598.AW03

SAM ~ 2.2368.02
7.0000 2.8279.01

208.81 417.63
20681 417.63 0.0018+00 2.00E+01 4.00E+01

- 20881 417.63 0.00E+00 2.62E-04 624E-04 112000 2J78E8.0

LI
Pa-231 7.0406E49 2081 417.63 0.00E+00 1.47E-06 2.94E-06

Pb-210 6.80001-14 208.81 417.63 0.00+00 1.21E-11 Z42E-11

Pm-147 4.001752-02 20881 417.63 O.OOE+00 .37E+00 1.67E+01

Pu-238 92256E-04 208.81 417.63 O.ODE+00 1.93E-01 3.85E-01

Pu239 5S278E-03 208.81 417.63 0.00+00 1.15E+00 2.31E+00

Pu-240 2.1248403 208.81 417.63 0OOE+00 4.44E3t01 87E+01

Pu-241 42.248E8- 208.81 417.63 0.0OE+O 1.03E401 2.07E+01

Pu-242 2.3128E-07 208.81 417.63 0.O0E+00 4.838-05 9.66E-05

Ra-226 2.4526E-13 208.81 417.63 O.OOE+00 5.12E-11 1.02E-10

- Raa28 2.401sE-10 208.81 417.63 O.O0E+00 5.01E4-8 1aE-07

Ru-106 417.63 o.00E+00 6.39E44 128E43

h6. Tc-99
1.8226E+D00 - - 208.81 -4112.3 U.UtO44Xt 3.41E+02 7.56764W 1

417.6 0.00E+00 9.24E-02 1.85E-01 I4.4241EO4t 208.81
Th-229 3.0962E-10 208.81 417.63 .00+00 6.47E-08 129E-07

Th-230 42346E-11 208.81 417.83 .Q00E+00 64-09 t.77E-08

Th-232 25278E-10 208.81 417.63 0.00E+00 28E-08 1.06E07

TI-20 15820E8- 208.81 417.63 0.001+00 3.30E-06 6.61E46

U232 4.2647E4- 208.81 417.63 O.O0E+00 8.11E-06 1.78E-06 I Thermal Power

U-M3 1
U-234 I
U-235 -1
U-.238
LI-=3 __ -

.221 1 E-07 20&81 417.63 0.00E+00 2.55E-05 5.10tE-6
208.81 417.63 0.00E+00 4.17E-06 8.33E-06
208.81 QOO 4.57E-3 4.02E-03 4.57E-03
208.81 417.63 .OOE+O0 2.J5E-03 5.30E-03

Nomilu NHe Bo n
t MHet OutPAt

Wafts) ' twan)s

2693E46 I .22E40 1.8401

289E 03 2BBE-03 2.89E-03 I Total Total

.elate Selection Summary
Fronm 5fD Eed

Reactor M oLW AND U HYDFIE LW AND UZIRC HWDRIDE
L ~ ~ f F ~ ~ d d l n f S S SST

SO. 'M U U
: t *lSO enrhnnt:l 19.7284045 10120.1

Is-up Summay (MWdf
I P. aFfm SFD ltbnda

3, a t .. P, r .i, .e r e n c e s :

3asis for ParametOe r ifrenoes:

Basis for burnup used hI estimate:

I
NomkIal: 206.811 149f kong e m c.t SF0(wr.mmdiz M"

B u.mdina-.l I 417a~liaarn h-mniuaa d isbha hi. e n ie Wubrm ._
I. -

I
.nri ...ttile Estimated S~umpf

Nonlinal: - 0.571

llloundlnw.�= 1.141
0.rA

Eatbmaed EOL HMWGhv EO HM
I 0.99

I. ________
_ Reactr siown. ce moval. ' borae, hippbg or Aher d4 Ontm Ihat bralton ceWe 1r lbe.1

'Tota Wep Om all kW adateod wth tfa workhetm t be Ovided by SOLheavy ietal mats 109.1 ep dllcpnWar values MWd'Ml.

DOE/SNFIREP-78
Revision 0
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J
Fuel Radionuclide Inventory Worksheet

L itd ianTemplaebIftW i,
Fuel Nm TRtGA SM $.St20 INDOESIA

SrF tO 4: 475
Fudt Units & Dsw 174 -ELEMENT

tarry Metl Mat BOL-33 939kg EL-3W251kg
ROD Storage Sl: INEEL

'Fuel decay St dalm 2010
Estiates as o. 2030

Tamplats TRIGA-SS (.WAJ-Zs. SST. 10 ID 20 U)
'Trnpiate umup(UWd)t 6.6

Twmpids SOL. tes-y sal Mass (UM1: O.O0196
Temnplat Dtee Tnim 20 ywS

Estimated
Canister ustge J

ralIe I
1.57

JIL F .aaS IN ax. x, b Y. y Garmma Sources

Photon Total
CiLUWd From NoriwinaI Bounding Fuc4 ntki Activity Norinal Fuel Bounding Fuel Energy Photonalse,

Radionuclide Teplate Fuel urnup (MWd) Bunup (MWd) (Ci) lnventloreCl) Inventories(Ci_ Group bounding)
AC-227 2.6436E-09 647.80 1.2S.59 O.O0E+O0 1.71E-06 343E-06 AvM. UeV
An-241 3&1429E-03 647.80 1295.5 .OOE+00 2.04E+00 4.07E+00 0.0150 1.29K,14
Aan,242m 1.319SE-08 647.80 1,295.59 O.ODE+00 8.55E-04 1.71 E-03 0.0250 2.703E613
Am-243 1.4753E-07 647.80 129.59 O.ODE+00 9.56E-05 1.91E-04 0.0375 2.341E+13
C-14 t2847E-04 647.80 1,295.59 O.OOE+00 8-32E-02 1.66E-01 0,0575 2519E.13
01-36 2.8120Ei06 647.80 1,295.59 O.OE+00 1.82E-03 a64E4-3 0.0os0 .521E.13
Cmn-243 1246sE-07 647.80 1,295.59 O.OE+00 8.07E-05 4.61E-04 5.02s0 9.943E+12
Cs-244 9.5568E-07 647.80 1,295.59 O.OOE+00 6.215E44 124E40 2 7.2000 1.346E+13
Co eo 1.78WOE41 647.80 t2i5.59 O ODE+OO 1.16E+02 2.32E+02 aT750 5723E412
Cs-t34 5.8692E-04 647.80 1,295.59 .OOE+00 1380E-4 7.60E-t 0.500 9AItE+13
CS-135 3.201S4050 647.80 129.59 0.OE600 2.09E-02 4.17E-02 _ 05co 1MsE*12
CS-137 1.9489E+OO 647.80 t29s.s9 O.OOE+00 i.26E+D3 Z.52E+03 1250D 1J758E+13
Eu-tS4 4.58SISE43 647.80 1295S9 O.OOE+OO 2.S17E+D0 5.95E+DO 1,7500 2.726E+10
Eu-155 3.6D45E403 647.80 1,2955 O.OOE+OO 2.33E+D0 4.e7E+w0 22500 9J88E+07
Fe-SS 1.4185E402 647.8 W 125.5 O.OOE+OO 9.1S1E+00 1.W4E01 2.7500 tAWtE
H-3 4.78515E43 647.8 W-) 1,5is .OOE+OO 3.10E+00 8.21E+00 3soco0 sIeaE4
l-tZ9 73684WE47 647.80 1295S QOOE+OO 4.77E404 9.55E404 SD00o 2Sq42E402
KreS6 9.5820E402 647.W0 12955 O.OOE+OO e621E+01 1.24E-+02 7JD=0 7s^4E+M
Np237 12~552E48 647.80 1,2.9.59 O.ODE+OO ii.13E404 1.63E4O3 t11.000 5926E+00
Pa-231 7.0406E451 647.80 12-95.59 O.OOE+OO 4.56E486 9.12E4

J

J
J

U
P-210 s.8000E-t4 647.80 1,295.59 O.OOE+00 .3.76E-0t 7.5tE-tt
FnF1n7 4.0075E402 647.80 1,290.59 7o-E+0 Z.60E+01 S.t9E+0t
Pu2 8 9.2256E44 647.80 1,295.59 O.OOE+OO 5.82t-03 1.20E+oo
Pu-239 5.527E-03 647.80 1,095.59 .OOE+03 3.58E+00 7.16E+D0
Pu-240 2124SE403 647.80 1,295.59 OOoE000 1.13aE+o0 2.75E+D0
Pu-241 4.91549E402 647t80 1,.95.59 O.OOE+oO 3.21E+Ot 8.42E+Ot
Fs-242 2.3128E407 647.80 12.95.59 O.OOE+OO 1.5E0E4 3.0DE-04
FW-226 2.4526E-13 47.80 129559 QLOOE+OO 1.5S1E-10 3.18E-10
iia428 2.4015E-tO 647.8 1295S9 Q.OOE+DO 1.5BE47 3.11E47

Uh10e 3.0602E48 64780 W12559 o.oOE+OD 1.58E403 3.96E403
59-79 1.30t5E4S5 647.80 12955 O.OOE+OD 8.43E403 1.69E402
S.n-126 1T2165E-0 647.t0 5 _295. O.OOE+OO 7.88E4_3 158E42
Si49O 1.8226E+00 647.80 12.9559 O.ODE+OO 1.18E+03 2-36E+03
Tc 99 4.424tE404 647.80W 12959 O.ODE+DO Z87E41 5W73E4 E
Th229 3.0952E-10 647.80 1295.59 Q.ODE+OO 2.0tE407 4.0tE407
Th-M3 4-2346E-11 647.80 1,295.59 Q.OOE+OO Z.74E-08 5.49E486
Th-23 25278E-10 647.80 1,295.59 Q.OOE+OO 1.64E-07 3.28E407
Ti208 1s9820E&ii 647.80 1,295.59 Q.OOE+DO 1.02E-05 2.05E405
B'73 4-2647E408 647.80 1.Z95.59 Q.OOE+00 Z.76E456 5.53E-OS
U-=3 1.2211E47 647.80 1295.59 QO.OE+OO 7S1E45 1.58E-04
i-24 1.5195sE407 647.80 1295.59 QODOE+OD 12.9E44 2.5.9E-04
U235 -2.6194E46 e47.8 0.00 1.47E-02 10100E2 . 1.47E42
UF238 1-2653E405 e47.8D 1295.59 Q.OOE+DO 8.22E403 1.6tE402
tim 4.6331E-08 647.80 QOO Q.12E403 9.10E403 9.12E403
Y-90 1.824tE+oO e47.80 1295S59 O.ODE+OO 1.t8E+03 Z36E+03
0th ri _rx* 125E+03 Z.49E+03
DTeunu Sum eyo S n (UldD) nSun Is ^ ' . nu.. sed . stimat.
Template Selectiol SurnmarE

Fran SFD Use Basi for Paramntr Diffrnces
RerUed LW AND U ZIRC IZDE LW __ U ZIRC _DDE

Funi OtWgsT 5WT
am Hu Conulffe U U

WL Enrt n %,I 2O0m000041 10 b 20.1

9urnup Sumaii (ii-Wi Basb br umup used in esimnabe:
Frr SFD Esnter

uNMF 7U47.80 bvm hcaktosml toi mas n desto
1.296. W5bp dbeWs4 aL ba_ _

lchecis -I

U
j

Thermal Power
Nominal Hod Bounding

Output Heal Out
(Watts) (Wafts)
1.52E+D 3246.01

Total Total

Ii
Li

I
Nomhat

Estiated EOL HW~ven EOG. HE

Boundbmg
FReaCOr Owsdown, coe emoval. arge d*Og or Oie daft onnOnng Ihd Imadabt ceased lor lut.

"Tcti N p lr au kw sodated wuh tile wdwhs wnmut be dvied by 9O0 hvy mea s 10 gtd spekllc brap vake (IMW6fdl).

-4
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Fuel Radionuclide Inventory Worksheet
JF* 1Ad Tempate nfmtion -,

Fuel Hunw. TRIGA ST $8.20 IOONESIA
SF f) 9 476

Fuel hits 2 Dosc: 71 -ELEMENr
Heavy Metal Ma: SOL-t3.;45g: EOL.13M9kg

101 Storae She: INEEL

'Feel decay SW date: 2010
tstknater as of: 2030

Template: ThIGIASS (LWiU-Zwx. SST. 10 to 20%. U)
ftemplae gumup(UWd): 6.65

Template OOL Heavy Metal Mass JUT): 0.000195
Tamnlate Decavlhne 20 weaas

Estimated
CanIster usaaoe

i 10.64 1

lt1Ftes -te -' m x. xb b Y. n Ganuna Source

. Photon TOWa
ClVlMWd Ftwm "omi~ Sounding Fuel Initial Activity Nominal Fttel Bounding Fulel Energy Photonstse

Pisalonuelide- Template - Fuel Surnup (-WW Burlup (MWd~a (Cl) Inenoris) MwnoresC Group (boundil

AC-227 2.6436E-09 264.33 62866 0.00+00 G99E.07 1.40E-06 Avg. MeV
Am-241 .61424E-03 264.33 528.66 0.00D+00 CO 3E-041 15.6E+00 02.50 s256E+t3

-242m 1.31ssE-06 264.33 528.66 0.0DE+00 &4.E304 6.4sE044 0.0250 1.103E+13
Am-243 1.473E-047 264.33 528.66 O.OOE+00 19DE.05 73.045 0.0375 S.s4E2+12
_-14 12847E-04 264.33 528.66 0.00+00 8640E-02 6.7sE-02 0A50 4.0WE+311

CeM3 2.981+0E06 264.33 628.66 0.00E+0D 7A6E-a04 1.A9E.03 1.28500 7.175E12

Eu-1243 3.246sE-07 264.33 628.66 O.OOE+00 9.32E-01 61.59-05 0.1250 4.055E+12
Gm,1244 9.5664E-07 264.33 528.86 0.000E+0 23604 7.60E+04 02250 8 261E+i2

CO- 6.78DE6-01 264.33 528.66 0.00E+00 4.73E+00 2.45E+01 3750 2.365E12
Cs-134 7.3684-04 264.33 s28.66 0.00E+00 1.9E-41 3.90E441 55000 34E5013
CK-36 3.5 21sE-0 264.33 52a66 0.00E+00 2.61E01 1.70E742 O6+1 7 4-0320+111
Cs137 1.248E+206 264.33 62866 0.00E+00 .1.E224 1.03E+034 12W000 7.173E+12
Eu-154 4s0E4-03 264.33 528.66 O.OE+00 121E+60 Z23E+06 1JS00 1.12E+10
Eu-155 .6sE0143 264.33 528.66 0.0ODE+0D 1s36-1 191E+3. 0250O 3330E107
Fe-14 140ssE0-2 264.33 528.66 0.00E+00 17sE+01 7soE+0o 1 7500 422IE4W
1-13 497.2E6043 264.33 628.66 0.006E+00 1E40 Z +o 35000-0 23.4E403
1-129 75.684E-07 264.33 528.66 O.OE+00 1.46E404 32.92E+40 OOo Z833E402
K-2 85 9.12041-02 264.33 528.66 0.00D+00 6223E+01 1.1E2+1 700 S201E+Ot
Np-237 t2s5246 264.33 s2866 0.00E+00 1.32E+04 6.64E24 +0OC 3J142E+
Pa-231 7.431E8-07 264.33 s2866 0.00E+00 1 6E-06 172E26
Pb-210 5.800DE44 264.33 528.66 0.00E+00 6.IE-11 307E-10

m-2147 4.2675E-02 264.33 528.66 O.ODE+00 1.06E301 Z2 2E+01
-238 12216E-04 264.33 528.66 0.00E+00 2 2E-061 46W6-06

u-23M 5-279 E4-03 264.33 628.66 0.OOE+0 0 276-0O 1.02E+o0
PL,240 2.1248E43 264M 33s1.6G O.COE+CO S.S2E401 1.12E+00

Pu-241 4.954sE402 264d33 528.66 O.OOE+00 1dt1E+01 Z.62E401

U-242 6312SE4-07 264.33 50.66 5.D0E+C0 G.11Es-0 1.22E-0
Ra-226 2.4526E-13 _ 264.33_ 52&86 o.oiE+00 &48E411 1.30E-10

Ra-228 2.401sE-10 264.33 52&66 - O OE+OO 6.3sE48 127E407

Se-79 21.2360E-0 264M33 s266 0.00E+00 344E-03 6.7E-03
Sa-126 12165E1s 26433 .52066 3.7-E+0 322E-03 6.43E-03
Sr4-0 1.8226E+00 264.33 528.66 0.00E+00 4.2E+02 9.64E+02
Tcts9 4.4241E404 2G4.33 Wss86 QOO0E+CO 1.17E.0i 2.34E120

The22r 3062E-1. 264.33 528.R65 O.OOE2+COs 616E 1.4E407
Th-230 42346E-11 _ 264.33 6 28.66 O.OOE+CO 1.12E 4__ 224E-08

Th- 232 2_27SE-1I 254.33 528.66 O.OOE+Os 6e td4E4tiate7

1.112 4226t7E48 264.33 528 6 Q030E+0O t.t3E.s 2.2sE-s Tlnermal Power

U_233 1t221t1E407 26433 52866 O.ODE+OO 3.23E0s &6s~E-0 Waomina Hsat Bowtmoin9

U-3 BssssE407 2 4i33 528e6 O.0DE+0D 527E-05 1.05E-04 .output lHmaOutput

u-23s5_ -Z6194E-06 264.33 o.oo sssBE43 s2sE4-3 5sAsE_0 (wft)} eWatts)
Ux367 126siE-s 26433 528.65 O.OOE+OO 313GE43 G.71E403 D B1E+00 132E401
u-Ms &6331E-0 264d33 oco0E13 364h8 liE71E le 72E43 Total Total

oaher Rador -~de0 5.61 E+02 1.02E+03
SelTecingumnury, Sriup ~ S~ Smynryan -: eda;

Fecate Seletion Summary

Fro SFm Used Basis for Parae ees:

'To al cts or d M J sod ete-LW A D wU , ZIRC ded by WlNDOU.Y he a y m s g t eifc b s

Fdaa Cd*W. _ S ss_ = ZS

SOL i h HUUntturt U
EOL Enrkt~m V. 20.00000041 10b 2011

Buiw u6mmary iMWdJf -Basbs tor buntup used In estiate:

Fnan ffD EstirntedP

mamk~r - 13423 26ri lld4b s d

Checks. .

f umurp llulfper Given 6urnup Estmted EaL 11MIGven EOE. HU1

Nominek 0.56ai- * o
i : ~~~~ ~~1.12 .

"1104e bp~ br8 e asoll ted with bf wassheet AMt be &dvede by BOL hevy ntl mast get sedslc Vwn nilue 0WdWT).

DO5)SNWWlP-=7
Revision a

March 2003
Page D-283 df 0-585



I
Fuel Radionuclide Inventor Worksheet

Fuel Heroin TIGA SM -m ITd2rAL.Y
SNF ID 81477

Fued Unftta DOeW. 46 -EB.EMEW4
aHeavy Usta Measv SOL.934M EOL-.9173kg
ROD SW"ag Sllm. INE

'Ful decy St die 2010
Wsanates a of 2030

Trnphatm TRIGA-SS (LWAJZr. W5T. 10 to 20%. U)
arempht srnuxwp( r 6.65

Temphate 0 Heavy Me man ((rl) OX0195
Tunpta aecavThIn 202ve

Estknated
Canister usaqe:

i 0.43

JU. EstirmatW - - a . In x6 4 b y yb I _Garnms Sources

CUltWd From Nominal Bounling Fuel kg" Ac"ty Noninal Fuel Bounding Fuel
Ternplate Fuel Bumwup (MWdW Bumup (MWdf (CA) Inentoris(Ces nvent-a0CIO

Photon ToWl
Energy Photonatee
Group (bounding)

rwwww

AC-Z I Z.b6434w 116.u 357.qf j

AM-241 3.1429E403 t 357.41
Amf242m

J

J
Arn-243
C-14
O-W
Cm-243
Cm-244
Co-4D
Cs-134

178.70 357.41 O.OOE+00 5.03E-04 1.01E-043 I oai50 4.195E+12
i7a70 357.I4 O.OOE+D0 2.23E4- 4.458-0O 0.1250 2.7426+12
178.70 357.41 0.OOE+O 1.71E-04 3.42E-04 0250 3ea c+12
178.70 357.41 O.OOE+00 3.20E+01 6.+01 I 0.3750 1.57E+121.7880E41

5.8692E-4 178.70 357.41 O.OOE+00 1.05E-01 2.10E-0 0.57O 2.598813
Cs-135 3.2195E-0O 17a.70 357.41 O.OOE+OO 5 o.8s00 2.928E+11
Cs-137 1.9489E+00 178.70 357.41 12500 4.849E,12 JEU-154 A

Eu-156
O.OOE+OO =- S.C

172.70 357.41 O.OOE+00 8.56E-1 1.71E+00 3.5000 1.591-403
W1 7-3684E47 178.70 357.41 O.OE+OD 1.32E04 2.63E-04 5.0000 1.915Eoe
Kr-8s 95S2DE-02 17a70 357.41 O.OOEO0 i .42E+01 7.0000 2Z164+01
NW237 e 172.70 357.41 O.OOE+OO 11.0000 24620+00
Pa-231
Pb-210
PM147

178.70 357.41 0.00E+00 9.88E-01 1.98E+00
2.124SE43 17S.70 357.41 O.ODE+00 380E-Ot 7.59E-01

_ = _

Pu-241 s neAe s7* 7n

PU.242 2.3128E407
Fla-226

I I@U
172.70
172.70
17S.70
17S.70

357.41 O.ODE+00 8.85E+00
357.41 O.OOE+00 4.13E4-
357.41 O.OOE+00 4.38E-11
357.41 O.OOE+00 429E-0
357.41 O.OE+00 5.47E-04

1.77E+01
8.27E.0S
S.77E-11
S.58E-08
1.09E403

U

U
J
J
-I

S0-79
Sn-126

1.3015E-05
1216.8-05
1.822SE44D0

178.70
178.70

357.41 - 0.00E+00 2.33E-03
357.41 O.OOE+0O 2.17E-3

Tc-59
Th-229
Th-23 _

4.65E03
4.35E03
6.51E+02
1.58E-01
1.11E-07
1.51E-
9.03E-S

357.41 O.OOE+D0 7.57E-09
357.41 O.OOE+O 4.52E-D8

178.70 357.41 O.OOE+O0 2.83E-06 5.65E-6
178.70 357.41 0.00E+00 7.62E-86 1.52E45
178.70 357.41 OOE+00 2.18E45 4.36E4b
17270 357.41 0.00E+00 3.57E45 7.13E46
178.70 0.00 4.06E-03 3.58E43 4.05E-03

Thernal Power
Nomnil Heat Sounding

OuLpd HBMOUW
(watts) (Watts-2.6194E-086

b 17870 357.41 O.E0+00 227-03 4.54E-03 4A7E1m u941.O
8 172.70 0.00 252E83 2.51E-03 2.52E4- Tot TOW JY-90

Other F
1.82418+00

We

ecieetn Stiur" y Buu
on summary

17270 357.41 O.OOE+D0 3.26E+02 652+02
3.44E+02 6.88E+02

_
From SFD Used

Reactor oodaraor LW AN U ZIRC HKYDPOE LW AMD UZIAC HYW1DE _
Fe CaddQh SST SST

BtL HU Constltuenta U U
80m Emk_ t 20 101020.1 _

_S__ _o Para._eter Differences:
B;sb tof P;ua_ D: U

~Bumup Sumnmauy(MWdf

iciMcca ____

jBSSfor burnup used In estimatec
Estiratd

178 p~mdbaa.L cabad boa 8 hee d mom dbwuld.
3j5o7 dqh u smoned lo be Mte* adedbaa.

Li

i

I
H~ Uubkmw I Esivnttl BurnupfGlvm umun

__. _ __ ~~~~~~-- Eatbasted EOL HMGl~ EOL HU
1 17C

12.5l.t2~1

19W

'ReaW tladow, coM eoval soisi dp or ot dala col*c t bratalamcesd sfa fud.

'Tcfd bw p for am lue aseodaed wkh, Oft work~ed be divided by 9SO, heavy metal mass ID get VOecIc haru values MWd..

-J

DO8/SNF/1SEP-M7
Revision 0
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Fuel Radionuclide hventory Worksheet
L.ua t ndTaq1at JLbnei.m , .

Fuel lims: TRIGA SID 85S20 ITALY
SNF D t. 478

Fuel Units & Oescr 7- ELEMENT
Heavy Metal Mass: BOL.13639g EOL.12A37g
ROD Strep Me: tNEEL

'Fuel decay tn daft: 1999
Estimates - d:~ 2030

Tunplat TRIGA-SS (LWAl-ZM Ssr. 101D 20X%. U)
'Tbmplate uwnup(MId): 6.65

Template 801 Hea meta Mas (UT) 0360195
- I Tempblte Decay Time: 25 wn

Estimated
Canister

18 N0'
1 0.64 1

imwamates - K,, in i Y. 7 Gam.^ Sources

*Photon Total
CUMWd From Nominal 1ounding Fuel biltlal Aclvity Nominal Fuel Bounding Fuel Enmgy Photonskec

Radlonucida Template Fuel Bumrup (MWd) 3urnup (MWd) (CS) bventarles(CI) nventorles(CI) Group (bounding)
Ac-227 4.1459E-09 765.88 1,531.76 0.0E+00 3.IsE06 635E-06 AvI. WeV
Am-241 .5850E-03 765.88 1,631.76 QO.OE+00 2.75Es00 5.49E+03 0.01S0 1.30+614
Am-242m 1.2899E-06 765.8 1,531.76 0.001+00 S.88E404 1.96E-03 00250 2.827E+13
AMn243 1.4747E-07 765.8 1,631.76 Q00E+00 1.13E-04 2A26E-04 oQ,^s 9 452&+13
C-14 1.2839E-04 765.88 1,531.76 0.00E+00 .883E-02 1.97E-01 MOM7 2.541E+13
C1-36 2.8120E-06 768.88 1,631.76 Q.OOE+04 2.15E403 4.31E-03 o0.050 1.92E+13
Cm-243 1.103807 75M.88 1,531.76 0.OOE+OD 8.45E-05 1.6-04 0.1270 1A3M9613

Cm-244 7917E-07 765.88 1,831.76 QO.O+O0 6.04EC4 1.21E4X3 02250 1366+13

CGO60 92647E42 765.88 1,831.76 OOE+00 7.10E+01 1.42E+02 0.370 S6S796+12

Cs-134 1.0940E-04 765.88 1,531.76 o.ooE+030 8.3842 1 e8E41 0.5750 9.12E+13

Ca-135 0.03E+03 2.47E42 4.93E42
O.OOE+00 1 33E+03 2.86E+03

0.850 1.^G4E+12
Cs-137 12500 10 9+.13

765e88
765.88

1-3 -- 3,8180643 765.88 1,531.76 0.00E+00 Z77E+00 5_4E+0 I 3JA0
7.3684E-07 765.88 1,631.76 0.00.410 6.64E-04 1.13E-03 =.Oo SA29E442

Kr-8 &.9368E62 1,531.76 _0.03E 0 5o316E+01 1.06E642 7.0000 9363+01
W237 12662DE - .OE006.1 9.70E404 1.94E.403 11.0A0 1316E+01

E-04 765B88 IMI3.76 0.006.410 - .79E-01 -- 1.36E..00
5.5263E-03 765.88 1,531.76 O.OOE+00 4.23E+00 8.47E.41

h-240 _.123E4-03 765.8 1,S31.76 O.E+00 i.6E+0 3.25 +6 0
U-241 1.2E16-02 765.88 1,531.76 8.000E+00 Z9.E+01 1.7E+61

FU-242 2.312SE-07 765ses 1,531.76 Q03DE+Wu 1.77E-04 3s54E044

Ra-22- 4.6752E-13 . 785.88 1B531.76 QWOE+00 3.58E-10 7.t6E-10

Ra22s 2.4-27-10 765B88 1,531.76 OAGE+0D 1.90E407 &SOE-e7

RU-106 9.8526E408 765.8^D 1,531.76 o.O-E+OO 7.SSE& 1s1E044

SO79 1.S015E-OS 765S88 1,531.76 Q03OE+00 9.97E403 1l 9E 02

Sn126 1.2165E405 765.8D 1,531.76 QO.OE+33 9.32E-03 I1-042

SrIL 1a6195E+00 765.es 1,531.76 QOODE+03 124E_3 2.48E+b3

Tc-49 4.4241E-04 765.6D 1,531.76 O.OOE+OO 3.39Ez-1 S,7eE-0I

Th-229 4.2451E-10 765.8-D 1,531.76 Qw-E1+03 32sE407 6.soE-07

Th-230 6.139SE-1 1 76.83 1,5;31.76 GO.WE+OO 4.70E408 9.40E4-

Th-M2 2.527SE-10 765.88 1,531.76 CLOOE+00 1.94E407 3s7E407

Ts20s 1 $6E-OW 765sF8 1m531.76 SOUeEdt a 1.1mE45 Z1E4n5
ec232 4or MderEt8 765r- 1,31.76 O.OOE+00 HViE-0S 623E-05

U-233 1.2217E-07 _ 76s5s 1531.76 O.OOE+OO 9.3,6E45 I.ME04 A

U-234 2A2391E407 76s88 1,531.76 Q03E+00 1.71E404 3.43E044

U-235 -Z.6194E406 - 76588 QOO0 5 9M0E3 3.90E403 5.9uE403

U-236 1.2695E-OS 765B88 1,531.76 QOuOE+03 9.72E403 1.94E402

U-= -&6331E-08 765s68 CLOD 3e67E403 3.64E3 3e7E43

Y-OD 1.6195E 4O0 765.es *,531.76 Q.OOE+OO 124E+03 2.4$E+03

Oew Radionuclide 1.3,2E+03 Z.64E+03

T mplate S elebon Sumary-
Frorm SFD UvediB for Parmeter Cillere ces:

Reco Mlodenratr LW AND u DRC rWME LW AND U Zinc HYDRIDE
Fuel Cbddir^ SST

iOi.L HU Con nbifts. U U
OLEnrchment 200624068 10 I 20.1

Bunmup Summary (UWdW _.. asis for burnup used In estimate:
From SF0o EtMtd

Nominal:II 241A 7TV W.88J1J.. ub d km lea MM mandssfyan d.
l 1oundkng:I 1,631.7*rLhem aud IDbe lm wllnal mm.,

Check.s.

t^ Uunti p lr Given Sumup Estimated SOL EO-3Wv. E.Hll
"____Aa_ _ 1.t#_____

sour-W-13YA.2 . .

Thernal Power

i Neat id
R oWn Hel Oupu

fwatt)- (Wafts)

1636.1 25E6.41
TOWal Total

or r^,rv. core iin .s eppkg or cv rdate confimiig 1 n adaan wssd or bud.

aTt bm w fbr anel assodawed wlo worksheet mudt be ividad by 0L heavy metal mawss b get werikc bwm values (mWdr9U).

DOEtSNFJFI6P.078 

Marclt 2003
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I
Fuel Radionuclide Inventory Worksheet

Xiplau4 z Tem&plaenfqnmadqq,-- -
Fiat Numen TRIMA STO S512 ITAILY

SNIFID : 1080
FudjUnftikseAn- 140 -ELEMENT
Heavy Metalklaaw SOL-26.894, EOL.25.312k
ROD Storsg SItM INEEL

FUI deca1 start dal. 2006
Estirnats as of: 2030

Templatme TRIGA-SS (LWAJ-Z. SST, 10 b U)
'T

5epate B W(UW4: 6.8
T Vrrat I06 Heavy MOW MX1 (l): 0&019S

TemplVe Day The 20 yeou

Estimated
Canister

1rx.2 I
1.26

JU. Estimus- , r n 5 Y. Y. Gbmms Sources
Photon TOWd

CUNWd From Nominal Boundin FudA Noitial Acti Nomnan Fuel Bounding Fuel Energy Photons/ac
Radlonucnde Tempa te Fuel Bumnup (MWI' Burup (MWd)' (0C) hventories(CI) hventories(CI) Group (boundivg
Ac-227 2.6436E-9 1,510.19 3,020.38 O.OOE+00 3.99E80 7.98E-06 Avg, MsV
Ain-241 3.1429E 03 1,510.19 3,020.38 0.00E+00 4.75E+00 9.49E+00 00150 0JO27E+14
Amn-242m 1.3195E-06 1,510.19 3.02038 0.00E+00 1.99E-03 3.99E-03 0.0250 6.3015+13
Am-243 1.4753E-07 1,510.19 3,02038 0.00E+00 2.23E-04 4.46E-04 0.0375 6-.48E+13
C-14 1.2847E-04 1,510,19 3,020.38 O.OOE00 1.94E-t 3.88E.01 0.0675 S.72+.13
CI-3 2.8120E-06 1,510.19 3,020.38 Q0.E+00 4.25E-03 849E-03 o.otEO 3.5452E13
C.243 1.2465E-07 1,510.19 3,020.38 O.OOE+00 1.1E-04 3.76E-04 5.1020 .M87E8t3
C-244 9.5564E-07 1,510.19 3,020.38 0. DO2+0 1.44E-03 2.89E-03 02250 13.04E+13
Co-60 1.7885E-0E 1,510.19 3,020.38 O.OE+O0 .70E+02 5.40E-0 3 0.0750 .384E.13
Cs-134 5.8692E-04 3110.19 3,020.38 0.00E+00 386E-O1 1.77E+OO 0s750 -194E014
Cs-135 32195E-05 1,510.19 3,020.38 0.002o+O 4.86E42 9.7.E2 2 08C 2-473E012
Cs-137 - 1.904B9+o 1.510.19 3,020.38 O.OOE+OO 294EE03 5.89E+03 1.SCO 4.as8E+13
Ei-154 4.895E-0 i 1S510.19 3,020.38 O.OOE+03 B.93E+o0 1.39E+01 1.7500 6.354E+10
E-155 3.6045E-03 1,510.19 3,020.38 O.OOE+00 5.44E+-0 1.09E+01 222 2.tosE+DO
Fs-90 1.4185E402 1,S1019 3,020.38 O.ODE+00 2.14E+01 4.28E+031 27500 2AI1E+0
H-3 4.789E-043 1,510.19 3,020.38 0.00E+00 7.23E+01 1.45E+01 30WO 133E+04
1Z-29 7.3E68-17 1,51019 3,020,38 0.OE+0O i.i1E-03 2.23E-03 70 t585E+03

KT-85 9.582402 1,510.19 3.020.38 0.00E+00 1.45E+02 2.89E+02 7.00c0 1.791E+02
Np232 12552E-40 1,510.19 3.0208 0.02+00 3.2-07 7.8311.02 2-t
Pa-23t 7.0406E409 1,51019 3,02038 0.002+00 1.06E.05 Z213E-05
Pb-210 5.80DOE-14 1,510.19 3,02038 0.00E+00 5.76E-11 1.75E-10
Pm-147 4.075E-02 1S610.19 3,020.38 0OOE+00 8OSE+01 1.21E+02
Pu-238 1.556E-04 1.510,19 3,020.38 0.0OE+00 1- 3E+.0 2 -70E+40
Pu-23s s.s27sE-03 1S510.19 3,020.38 0.00o+00 -37E+-0 1.67E301
PU-240 2.124sE43 1,510.19 3.020.38 OOOE+0O 321E+00 To42E+030
Pu-241 4.91412+00 1,510.19 3,020.38 0.00+00 2 7.47E+01 55150E+02

-242 2.3t2sE407 19510.19 3,020.3 QOO+OO 349E+04 5.82E+40
Re-228 2.4526E-13 11Q10.1 73,020.38 0.03E+00 3.70E2-10 7.41E-10
Re-28 2W4OUSE-10 110.19 3,020.38 O.OOE+OO 363E47 7U25E47
R 8106 &0602E00 6 la10.1s ao020.38_ Q _OOE+OO 4.62E4_3 s_24E403
SO-79 1.3015E-5 1,510.19 3,02038 O.OOE+OO 1.97E4C2 3.93E402
Sn-j1zO 1u2t6sEs 1n510,19 foZO Q03uE+00 1.d4E4t 3.67E4t2
_go90 1.8226E+00 1,510Q19 3.02038a O.OOE+OO 2.7sE+03 5.50E+03
TC-ss 4.4241E404 1S510.19 3ao20.3s m Q03E+OO e.6sE 1a34E+OO
Th-22g &0962E-10 t1Q15s. 3,020.3 Q.OOE+OO 4.6sE407 9.3sE407
ThZ230 4-2346E-11 1ts10Q1s 302038 Q.OOE+OO ff40E-08 12sE407
ThZ232 2-%278E-10 1510Q19 ac20.38 QOO0E+OO 3.82E407 7.63E407
TIL2M 1.5820E-M 1slQ10s 3,020.38 Q.OOE+OO 2.39E405 4.?8E4S5
u-z32 4.Z647E4B8 1,510.1s 3,020.38 OOOE+OO 6.44E-os 12sE404 Thermal Powver
U-233 1221E407 1510.19 3,020.3B O.OOE+OO 1.34E404 3,6sE404 Nominal "gm Bounding
u-234 1.ssssE407 U10.1Q 3,020.3B O.OOE+CO &OIE-04 6.03E 04 Output, Rea Hw40u
W25 -2.61s4E468 1510.19 O.Oo 1.16E402 7.6sE403 1.16EE42 (Waft) - (Watts
U-23B 12693E0s 1S510,19 3,c20Q38 Q3OE+03 IMsE402 as83E402 3.78E+1 7.sa+ tf
LL238 4.6331E 08 1S10,19 O.oo 7.23E403 7.17E403 7.23E403 I Total Total
Y-90 1.8241 E+00 115f1a9l ao020.3 O.OOE+OO 2.7sE+03 5.51 E I
Other Radbon 2.91E+03 5.82EA I

Cewrp.te Sdeti_ S_ __, B_~lp Suraey 4 Ck s,

TempneE Selecton Summary
Fro SFD Used Babfor Parameter Differences:

Reactor 1 WANDU 2CYDE LW AND U 21RC HYI
FuT r 1 at .hd

BOM HEt C _ U
SOL Ellmetlgb~i z..x 10 to20.1

Bumnup Summaury (UWdrf fs or burnp used In esiab
From SFD Estknt4

nowist 9t7M 1,51C0rs Non Waldd k hway bml aw_ _et
Boundhw~~~~~~~~ 3 .00 .S ,fa _be Wmt nw kmWa

Chadke

MU" Givenir aGlvg Estmaed WOL HWGhen EO( HO
Nominal: t6' . I*o

'Rec *dv Mon NIJl Oxa d* o ote dais cefrmirlM naan wsW fod r fus.

'Tolal _n I6r all kW asoiae wanh Nsi wwohal l be divided by DU0to"h metal ns ID 9d qp:ti Ibnup vak., (UWd\.

J

I

J

LI
L
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Fuel Radionuclide Inventory Worksheet I I <

J. Xulaslempljtatemuforumtiun,
Fuel aMWW. mRbA STD6.500 JAPA

WN D f. 479
Faed Uhihs AL Desc 73 -ELEMENT
HeavyliMetal Mas: S0L-14235kg: ECL.14.089kg
ROD staraer eke: 94001

'Fue decay ai dae: 2010
Eatnates as eof 2030

Temptate: TRIgASS AWAN-Zm, ST. t10 ID UJ
'Tunpbat Sumup(l1Wd): .65

Template SLa0 Heav Metal as OT): 0.000196
Temolate Dec"y Tlun: 20 ews

Espied
Canister usage

118x1,0
r0.66,

it.Edaiunates Inm x. x b y. y, Gamnma Sources

Photon Tatal
CUIWd From norninal BSounding Fuel hIlial Actity Nominal Fuel Bounding Fuel Energy Photonshsec

Radionucide Template Fuel Bumup (MWdc' Sumup (MWd)' (Co) -- ventorleiC) fhentores(CI) Group (bourning)
Ac-227 Z6436E-09 139.37 278.75 0.00E+00 3.68E-07 7.37E-07 Avg. OMV
Am-241 3.1429E43 139.37 276.75 0.00E+00 4.38E-01 8.76E-01 0.0150 2.7s3E+13
A_242m 1.3195E-6 139.37 278.75 O.ODE+00 184E-04 3.68E-04 0.0250 515E+12
Am-243 1A753E-07 139.37 278.75 0.OOE+00 2.06E-05 4.11E-05 0.0375 6537.+12
C-14 12847E-04 139.37 278.75 O.OOE+00 1.79E-02 3.58E-02 0.0c75 5e1AE+12

Cj36 2.812DE406 139.37 278.75 Q.OOE+00 3.92E-04 7384E-04 0.0850 3J272+12
Crn-243 1.2465E47 139.37 278.75 O.OE+00 1.74E-05 3.7E045 5.1200 2.138E+12
C-244 9.5564E-07 139.37 278.75 O.0OE+00 13304`1 2.66E-04 02250 21.E312
Co-60 1.7880E401 139.37 278.75 0.00E+00 2.49E+01 4.98+01 o1s00 1231E+12
Cs-134 S7.0692E4 139.37 278.75 O.OOE+00 B.SE-02 1.64E-01 os7so 205E+13
Cs-135 32195E-06 139.37 278.75 o.oOE+00 4.9E403 8.97E203 OO1 2787F+1I
Cs-137 1.9489E+00 139.37 278.75 O.OOE+00 2.72E+02 5.43E+02 12500 37S2E+12
Eu-154 49.56E43 13937 278.75 0.O0E+00 61.9041 1258E+-0 1.7500 58r4+cs
Eu-155 3652E7-03 13937 278.75 O.OOE+00 7.02E-01 1.50E+00 22500 2.00E07
FeP25 A1845E-02 13937 278.75 0.000+00 2.98E+00 3.92E+00 2.7100 2286E4oS
H-3 4.789SE-03 139.37 278.75 0.OOE+00 6.68E40 1.34E+01 J.Soo 12s1E403
1-129 7.384E-07 139.37 278.75 0.OOE+00 1.03E-04 2.0E-04 5.0000 I37E+2
Kr-eS 925820E602 139.37 278.75 O.OOE+O 1.34E+01 2.67E+01 7.0000 1.737E+64
Np-237 1.2552E4-6 139.37 276.75 oaOE+ao 1.75E044 3+0E0 3 11.0 1s9+
Pa-231 7.0406E-09 139.37 278.75 O.OOE+00 9.81E47 1.96E046
Pb-210 .8000E-14 139.37 278.75 O.OE+00 8.08E-12 1.62E-11
Pm-147 4.00765E- 139.37 278.75 O00E+00 5..9E+00 1.32E+90
Pu-23 9.2256E04 139.37 278.5 O.OOE+00 12.9E401 2.57E401
Pu-23 5.S278E43 139.37 278.75 0.00+00 7.70E-01 123+00
Pu-240 2.1248E0a3 139.37 278.75 o.OOE+00 2.96E-01 S.92E-01
Pu-241 4.9549E-02 13937 278.75 0.00+C00 6.91E+O 1.8E+00
Pu-242 2.3128E-17 139.37 278.75 O.OE+00 3.22E045 .05E-05
Pa-226 .4526E-13 139.37 2M75 O.o0E+0 32.2E-11 4.4E-1 I
11-232 2.4015E-10 13937 278.75 O.OOE+00 3.5E4-08 6.69E-08
Ru-106 12062E106 139.37 27875 O.OE+00 427E-04 .53E-04
S-279 1.30195E50 139.37 278.75 0O.OE+00 .80E-03 3.63E4-03
Sn-126 12165E4-05 139.37 278.75 6.0E+0 1.70E-03 3.39Et43
Sr4-0 1.226E+00 139.37 278.75 0OOE+O 2.54E+02 3.08E+02
T-99 43.241E-04 139.37 07.075 Q.OOE+00 6.17E42 123-01
Th-229 3.0962E-10 139.37 278.75 .OE+00 432E408 5.63E08
The230 42346E-11 139.37 278.75 OnEa0 S.9680+9 51.18E-4
Th-232 2Z%27E-10 139.37 27.75 O.OOE+OO 3.52E408 7.05E48
T a20 S _letou 1 337 _ __ __ _ _ _ _ _
i>>3 4-2647E-08 139.37 27.75 0.OOE+aO S94-06 1.t9E4-5 Thermal Power
U-23 122tE407 139.37 27.75 O.OOE+OO 1.70E405 3.40E-05 NwminY~al Ho aSundring
U-234 1.93s5SE47 139.37 2ma75 O.oOE+00 2.78E405 56%E405 Outou ouetpOut
U235 2s1I94E-M 13.937 QOO0 6.15E403 5 79E-W 6.15E403 (Wtl vaft)'
U-236 126.9E405 t3937 278.75 O.OOE+Co 1.77E403 3.6E 03 3a94sE0c OS7Ew

U-23 -a6331E-08 139.37 0.00 3J3E43 3.82E403 3.83E403 Total Totla
Y 90 t.824tE+Oo 139.37 27875 Q.OOE4aD 2S54E+02 5.08E+02
Olhe Paucmldes 2.6E+02 s.37+02

sele;timSunza8u B-p -ruar, ar!Chcks- --S*82rr

Tiamplate Selection summary

FROm SF Used fEars t Paraeter Olifeeces:
Reactor odera.W AND U ZRC W DE UY AND U ZRC H DE

Fad : Clad i STSST

Soa Hu CostilhW71: U U

6ar Enkhmd m : 20 10 t 20.1

Burnup Summary UWd?' Basis 10r burnup used In estimate
From 5FD Estiate

N~omnvILz 1367 13.7N I k4dwailm~dala bum ws- ftb" * m W

Bo: |rg 278 5. ar b m " be bAeta 1 unW-

up Multipier iven C hup timated EOL HWXei EO0 uW
amied 02911.0 1.00

'RevisIoan 0 e Page 02e.7 atp; a 0-er 0-e5a8dm5ftrat son sodkbrkbd.

rat b Wirm kad W soiated with Oft sa* mm be Ovkled by BSM heavy muaI mas to got pk beaipvskme JMWOT)

DOEISWIREP-078
Revision 0

March 2003
Page D-287 of D-585



if
l

I i

II

Ii
Q I

QI

3

4 ' Z

II I

(a

S o ,

Q84'

�v
la
2r. r
SL a

9 I
9

I" I

I I . ~ L-- I -t - - L : ~ .- ~ L ""1



Fuel Radionuclide Inventory Worksheet

L. Fd ad Template fnr-,ma i'- u
Fuel Nmew TRIGA STD 8.50 MEXICO

SNF D S. 482
Fuel Urnf A DScnr 151- -ELEMET
Heavy Mea Ms: 3OL=9.4?45g; EOL.2803kg
ROD Storage S: IEEL

'Fd deay sta date: 2006
Estimates es od: 2030

TeOMa: TRIGA4S (LW0A-x. SST. 10 I D ) 2 LI
lmneplate BSunp(UWd3: 6.65

Template BOL Heavy Metal Mass T): o.000195
Tempate Decay Tw: 20 wars

Estheated
Can*ter wsage:

I1.36 1

11. EIumtes ins a X. x, b Y. Y, Gamma Sources
Photon Total

CUuWd From iloninal BoundIng1Fuel niaial Activity Nominal Fuel Bounding Fuel Energy Photonstsc
Radionuclide Template Fuel Burnup IWdW Bunup (MWd)? (Co hIvetlt s(CI) bIventorles(C)C Group (bounding)

Ac-227 2.6436E409 994.60 1,989.21 O.ODE+00 Z63E-06 6.26E-06 Avg. 3ev
An-241 3.1429E-03 994.60 1,989.21 O.OOE+00 &13E+00 625E+60 0 0 _150 1.9938+14

Am-242m 1.319SE-06 994.60 1,989.21 O.ODE+00 131E-03 2.62E-03 O250 4.150E+13

Am-243 1A753E407 994.60 1,989.21 0.00E+00 147E-04 2.93E-04 0.0375 3_5958+13
C-14 1-2847E-04 994.60 1989.21 0.0QE+0 128E-01 2.56E-01 0.0575 367EU13

Cl-36 Z8120E-06 994.60 1.98921 0.00E+OD 2.80E03 5.59E-03 0.0650 23358E+13

C-243 1.2465E-07 994.60 1,98921 0.DOOE0 1.2434-04 2A4E-04 .0120 _ 1.92sE+13
Cm-244 9.5SS04E7 994.60 1,989.21 0.00+00 9.50E304 1.9180E3 00250 _ .005E+13
Co-60 1.7880E-01 994.60 1,989.21 O.OOE+00 1.78E+G2 (.56E-0 3 7 100 8.735+012
Cs-134 .8692E4-0 994.60 1,98921 O.OOE+00 S.84E-01 1.17E+C0 0s-o 0645E+14
Cs 135 32195E OS 994.80 1,989.21 QOOE1+OO aUME42 6.40E402 neoA= 129E+12

Cs-137 1.9489E+00 994.60 1,989.21 Q.OOE+OO 12J4E+03 3.88E+03 12S00 2J6ssEi13

Eu-154 4.5895E43 994.80 1,989.21 O.OOE+OO 4.56E+Oo 9.13E2+00 1.7500 4.18SE+00

Eu-155 3.6045E403 994.60 1,989.21 O.OOE+OO 3a59E+00 7.17-+00 22s00 1441E+

Fe55 1.4185E402 9g4.64 1.989.21 O.OOE+OO t.41E+01 2.82+01 2.7500 1bzWEcW

S3 ~~~~~~4.7895E43 99.60 I,98921 O.OOE2+OO 4J76E+oo 9.S3E+00 3S500 BA24E+03

1-129 7364WE47 994.60 1,9821 O.OoE+Oo 7.33E44 1.47E403 s.0000 1 r5+03

Kr-85 s.s820E402 994.60 1.9821 O.OOE2+OO 9.53E+01 1m9E+02 7.0000 1.1F8E+02

Np237 1.2552E406 994.80 1,96921 Q.OOE+OO 2IsE43Z0E-3 11.000 1--X2E+M

Pa-231 7.0406E409 994.60 1,98921 O.DOE2+OO 7.OE406 1.04

P5-210 5.8000E-14 994.60 1.98921 OOO0+OO 5.77E-1t 1.15E-10

Pr-147 4.0075E402 994.60 1,98921 0OOE+00 399E+01 7.97E+01

Pu-238 92256E-04 994.60 1.989.21 O.OOE+00 9.18E401 1.84E+00

Pu-239 5.5278E-03 994.60 1,989.21 0.00E+00 6.50E+O0 1.10E+01

Pu-240 2.1248E-03 994.60 1,98921 .00E+0O 2Z11E+00 423E+O0

Pu-241 4.9549E-02 994.60 1.98921 0.00+00 4.93E+01 9,88E+01

Pu-242 2.3128E-07 994.60 1,98921 0.00E+00 2.30E-04 4.60E-04

Ra-226 2.4s26E-13 994.60 1,98921 0.00E+00 2.44E-10 4988E-10

Ra-228 2.4015E-10 994.60 1,98921 O.OOE+00 2.39E-07 4.78E407

Ri-106 3.0602E-06 994.60 1,98921 0.00E+00 3.04E-03 6.09E-03

Se-79 1.3015E-0 994.60 1,98921 0.OOE+00 1294-02 259E-2

Sn-126 1216sE-05 994.60 1,98921 0.008+00 121E-02 2.42E-02

S-40 1.8226E+00 994.60 1,93921 00+00 EO 1.18E+03 3.3E+03

Tc-99 4.4241E404 994.60 1,98921 0.00+00 4.40E-01 .6OE-01

Th-229 3.0962E-10 994.60 1,98921 O.OOE+00 3.068E-07 .168E-07

Ti-230 42346E-11 994.60 1.98921 0.008+00 421E-08 6.42E-08

2.5278E-10 994.60 1,98921 0.008+00 2.51E-07 6.03E-07

1.58208-0 994.60 1,98921 0.00E+00 1.57-06 3.1sE4-I

42647E-08 994.60 1,96921 O.ODE+00 424E-05 .48E-05 I Thetrnal Power
243E-04 Nomil Hea Bounding

Was) (Wats)
2.AE+0 4.SE+*I

Tot ToW
Y-90

W-T.n

1.92E+03 3.83E+03

Br

Br
MR lP sS

ion xmm

SurnmarIy
_ , , ._

I ~~From am0 Used fit
I Retlor Mdvlo.LW AND U ZIC KYMIDE[LW AND U ZIRC wvDRIn

FM,= i da - SuT j SST I

*OL MM Constitients: U 1-A
ROL~ I!Ari me- f IL- 2051000804 10 M 20.1

eass for Pameter Differences:

=m

Burnup Suma rr (W Ro) WV£fs 10r burnup used hI estimate:

Iltomhtal~~ffl3(Z~Z~j~ tsvdi hausm oi~aedk Boary mmta mms desteyed

BU-1IRMU111tsr Gh" unu stumwpted F OL HMGve OL M

[ f ka m e u u h q u u e d r e r e 1 ub:~,

Soundngi ISE

'iaclor *wkbwn. ce 1moal. gdplng or e01er dale c fmig at inradalon rted lor bld.

*Total bmp orl alud k adated dWW t wo te must be Lvkdad by SOL.heavy meWl nmes b get 4erdlic b vakus PWWT).

OOEfSNFJIREP-07
RevbIsW 0
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Fuel Radionuclide Inventory Worksheet

I Fluidand Temlate IanforamlCsw-
Fuel Nsmw ThIGA SYD 8.50 MNRC

SNF 0 t1 254
Fuel Units S, Deso. 950- 8LEMMJ4
Heavy Metalowae. BOL.17.Sftg EOL.17.93t
ROD Storgep SIW. INEE

'Fu deaey stuartdaft 2035
Estmitease go c 2030

Templats: TRIGA-SS (LWAJ-Zis. SST. 10 t 2D%. U)
"remplabs, Bsanup(MW4* 6.68

Template BOG."M Hee tea uas" (Ml): 0.000196
Template Decay Thw- 5 yeasa

Estimated
Canister usa:

s 0.86 I

. JMI. FEstlasate s 5
e:,I; . MX N. S Y Vs I a~~ Sources

Photon Tobl
CUUWd From Nominal Bounding Fuel Inial Activfty Nominal Fudl Bounding Fued EnergE Pbotonstsec

Temnplate Fuel Burnup (IAWde Burnup (MWd)' (CS) hnventorles(CII hwentoles(CI Gtoun fboundino)Radionucllde
AC-227 8.5173E-10 350.58 701.16 O.,
Am-241 1.6331E-03 350-5 701.16 0.C
Amn242m 1.4129E408 350.58 701.16 O.A

- -

)OE800
Am-243 1.4774E-07 350.58 701.16 O.OOE+00 5.18E-05

J

J
G-14 1.2871E-04 35058 701.18 O.OY+00 451E-02 9.02E-02 O67S-

701.16 0.OOE+00 9.86E-04 1.97E-03 0oeso 1.350E*13
6.29E-4 1.26E-04 0.1250 98068+12

- 0225D 1.145E813
CO-60 12
Cs-134 9.C
C0-135 32

0.3750 5.613E12
0.5750 7.728E813

2195E-05 350.58 701.16 O.0eE+00 1.13E402
Cs-137 2.7564E+00 350.58 701.16 O.00E+00 9.66E+02 JEu-1 54 1.5368E-02 350.58 701.16 O.00E+00 5.39E00 I.08E+
Eu-155 2.9293E-02 35058 701.16 O.0CE+00 1.03E+01 2.05E+01 22s0

E-41 350.58 701.16 OOCIE+00 2.70E+02 5.41E8+2 2.75C0 5.743E+00
3.90E+00 7.79E+00 I S.sO 6684E+07
2.58E-04 5.17E-04 5.0000 &.7871402

7.0000 4.z8E801
ND.237 1.2427E-( 350.58 701.16 11 DO 4.6868E40
Pa-231 3s8511E.0E 350so 701.16 O.OOE+00
Pb-210 7.388OE-15 350.58 701.16 O.OOE+00 2.59E-12 5.1SE-12

2.1023E+00 350.58
35058
35058
350.58
350.58

701.16 0.OOE+00 7.37E+02 1.47E+03

PU-240

3.64E-0 72sE-01
1.94E+00 3.88E+00
7.46E41 1.49E+00
3.57E+01 7.15E+01
6.11E-05 1.62E44
1.ssE-11 3.70E-11

U

U
I1

PU-241 1.0195E-01 701.16 O.OOE+00
Pu-242 2.312sE4C7 350.58 701.16 O.00E+00
Rae26 52782E-14 350.58 701.16 O.OOE+00
Pa-228
I'M-lcS
S.-79

1.933sE-10
Q.1684E-02
1.3018E-05
1.2167E-05
2.6045E+00

350.58 701.16 0.00E+00 6.78E-0
701.16 0.0E+00 3.21E+01
701.16 0.0oE+00 4.58-3
701.16 0.0E0+00 4.27-03
701.16 O.o0+0D0 9.13E+02

Sn-126

136E-07
6.43E+01
9.13E-03
6.53E-03
1.83E+03
3.IOE-01

Sr-go
To-G9 4.4241E804 350.58 701.16 0OOE+00 15E5-01

3508 701.16 O.OOE+OO 4.81E-08 9.61E-08
I 6.34E-0s 1f27E-0s

1.6
U-M0
U-233
U-234

L86E8-08 1.77E-07
5.94E-06 1.19E-0s
1.71E-s 3.42E-05
42E-0s 8.a6E-05

Thermal Power
Nominal H1 Bounding

OutpI Heat OutOt
(Wat) (Wans)I

-

: _ :: - #_ q-
4.45sE-03 90E-03

U-23
Y-90

2M04E.1 408+01
Total Total

00 350.58ss 701.1S .0E+O0

9_u pSunvsr yandCheclwsi-a ___;__....

Te patSelection I __ ____I___

Ffo SFD Used
Feacroderstr8MOUB WIFE sWADUI

Reacto Coderatos-.IE MOUZR HT
DOM HIM Constiluesutia. U

BOG. £nclu-ad %A 12 FAsaesl8.M

3asts for Parameter Differencees I
I1 BuUp-uriy (Uwd? ~B ssfor bumup used to estimates

w
701 Ijw~ kLMu~sudisbes~wnMwdbuMW

C hecks I _ _ _ _ _ _ _ _ _ _ _ _ _ _
Estimaed Buryup

Buaup Multiplr Given uup Estimated EOL HAIMlee E0L RN
NOMMMhC - 0.57 o.1 02

Boindig 1.14
'Reacto skiafidown, melremovaln dwage **VkV or other dwas CWMM" M km&-Wo ceased for full.

_dotai b mi ord fuemm aaoclasd wll 84s wokihse mmd be ided by 901 hea" metal mesab t got spedfic bump value. (MWd n.

-i

-_j

DOE/SNF/RE8P-078
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Fuel Radionuclide Inventory Worksheet
A Ful m441mpat~se. Inlrmalionm -~

Fuel Mame: TRIGA SM1 6.020 MSU
SNF D . 873

Fuel Unita & Dor: 48 -ELEMENT
Hey Metal Mas: BOLAd-Ift EOL-829kg
ROX Slrage SUe: #NEEL

prue deca aW date: 1982
ealmates asa a: t30

Temnpkte: TRIGGA-SS (LWAJ-Zr. SST, 10 t 20%, U)
areUniplte sumag(UWC 6.65

Tomplate 306. Heavy MeW Msax (Il): 000195
Template Decay Thie: 35 wears

Estimated
t Canister usage:

18x10'
1 0.43 1

- 1L EdEmates On X. X, b y. y, Gamma Sources
Photon Total

CilMWd From Nominal Bountihg Fuel klf Activity Nominal Fuel Bounding Fuel Energy Photonsalec
Radionucdide Template Fuel Burnup (1WdV Burnup (UWd)f CIi) kventorle*C) hIentois(CI) Group (bounding)
Ac-227 67038E-09 1,021.81 2,043.62 O.OOE+00 6.85E-06 .37E-05 Av. NeV

- Ai-241 3.9068E-3 1,021.81 2,043.82 O.ODE+00 &99E+00 7.98E+00 0.010 1.426E+14
Am-242m 12325E46 1,021.81 2,043.62 0.002400 1.26E-03 2.52E-03 0.0250 264.E13
Am-243 1A732E407 1.021.81 2,043.62 O.OE+00 t-StE-04 3.01E-04 0.0375 2575M+13
C-14 1.2824E-04 1,021.81 2.043.62 O.ODE+00 131E-01 2.62E-01 0.0675 2.774E+13
C-36 2.81201206 1,021.81 2,043.62 O.OOE+00 2.87E-03 5.75E-03 0.0850 iA6+.13
* mCn243 8.6556E8- 1,021.81 2,043.62 O.OOEZ00 8.84E-05 1.77E-04 0.1250 1.086E+13
Cn-244 5.3835E-07 1,021.81 2,043.62 .OOE+00 6.5DE-04 1.10E-03 02250 1.38E+13
Co-60 2.4887E-02 1,021.81 2,04162 O.OE+00 2.54E+01 5.09E+01 037s0 6271E+12
Cs-134 3.8030E6-0 1,021.81 2,04&62 O.E0+00 3.89E-03 7.77E-03 0.o750 1049E+14
Cs-135 3.2195E-05 1,021.81 Z043.62 O.E0+00 3.29-02 68E-02 08500 1.073E+12
Cs-137 1.3788+00 1,021.81 2,043.62 O.OZE+00 141E+03 2.82E+03 12500 4.165E+12

= Eu-154 1.3711E-03 1.021.81 2,043.62 O.OE+00 1.40E200 2.02+00 1.7500 2.786E+10
Eu-155 4.4361E44 1,021.81 2,043.62 0.OE+00 4.53E-01 9.07E-01 22500 22e3E+07
FO-55 2.6075E-04 1,021.81 2,043.62 O.OE+00 2.66E-01 6.33E41 2.7500 1.049E*.0
_1 -3 2-0647E-03 1,021.81 Z043.62 0.00E+00 ZiEZ+00 4.22E+O =;J°OO 2.21E+.03
*1I-t29 7.3684E47 1,021.81 2,043.62 O.OE2+0 7.3-04 1.51E-03 6mo 10611203
Kr-85 3.6346E-02 1,021.81 2,043.62 .OOE+00 3.71E+01 7.43E+01 70000 1.197E*02
Np-237 1.2844E-06 1,021.81 2,043.62 0.OOE+00 1.31E-3 2.62E-03 11.00o 1.3l1E+01
Pa-231 1.2352E8 1,021.81 2,043.62 .OOE+00 1.26E.05 2.52E-05
Pb-210 3.5338E-13 1,021.81 2,043.62 0OOE+00 3.61E-10 722E-10
Pm-147 7.6346E-04 1,021.81 2,043.62 0.00E+00 7.80241 1,56Z+00
Pu-238 19704-04 1,021.81 204362 O.OOE+00 8.482-01 1.88E+00
Pu-239 5.5248E-03 1,021.81 2,043.62 O.ODE+00 6.65E+00 1.13E+01
Pu-240 2.1203E-3 1,021.81 Z043.62 0.O0E+00 2.17E420 4.33E+00
Pu-241 2.407E4-02 1,021.81 2,043.62 O.E0+00 2.46E+01 4.92E+01
Pu-242 2Z3128E47 1,021.81 2,043.62 0.002+00 2.36E-04 4.73E-04

a-226 9.6481E-13 1,021.81 2,043.62 O.OE+00 9.86E-10 1.97E-9
Ra-228 2.5188E-10 1,021.81 2,043.62 .OOE+00 2.57-07 5.152-07

-7106 1.02142-10 1,021.81 2,043.62 0O.E0+00 1.04E207_ 2.0S2-07
ST-79 1.34E-045 1,021.81 2,043.62 O.E0+00 1.33E242 2.66E042
SU23 1.2164E-05 1.021.81 2.043.62 0.OOE+00 t.24E-0 2 09E4P2
Sr4C233 122762E47 1,021.81 2,43.62 0O.E0+00 1.2DE+03 2.510204 o

I Tc9- 4.4241E-04 1,021.81 2,043.2 ODE+00 42.62E-04 9.04EO tO
Th-22S 5.9684E-t0 1,021.81 2,04.62 4.03E+C0 1.E3-07 12-036
Th?-3 91880E-11 1,021.81 2,043.62 .OOE+00 9159E-08 1.92E-07
Th-232 2.627E-10 1,021.81 2.043.62 O.OE.03 2.8E2-07 5.17E4-7
Ti-0 12723E48 1,021.81 2,043.62 .00E+00 1.302E4 2.61E405
U432 3SSS2E418 1,02t281 2,043.62 O.O3E+CC 377E45 7.55E405 Ttmal Power
U-233 lt e24E4u 7 1,C21B. 1 2,043.62 e _OOE__ _ 1_25E404 2_50E404 Nominal _ _a_ Bounding

U4234 Z56714E407 1.021B61 2,043.632 O.OOE+OO 2.63E404 5.26E44 Oulut" MM ut"lu

UF23 -2B19+E406 1,021B AlOO0 4.E06E4 1-97E43 4.05E-03 (wafts) (waft)s

U-236 1206SSE405 1,021B81 2,043.62 rO.OOE4ZO t.3DE402 2-59E-02 I Sao7 329E40
U-238 4.633E408 1,021B81 OOC Z-52E403 2.48E403 Z52E4S3 Tolal Tutal

.- 9 I Y4 176 +Oo 1,021A81 2.043.62 QOOE+OO 1.30E+03 Z61E+OS

Us OiherPadimukle 1.41E+03 -2.81 03

[lTem pate SwtonS qspummwSr~ nvn nda bcks <:..;.;f.P:

Tetmple Selection Summa
From SFD Uaed Basis for Parameter Differences:

Reactor Moeratort LW AND UZiRCH 1YDRIDE LW A UZIAC HYDRIDE
Fuel Cadding: SST MT

. 01 HUM Constituents: U U
60. EnrIchmert1_ 2010 lo 2Ds.

J umup Summary (UWd) Fe.__________ Basis fr bunmup used hI estimate:

1.02111 isre p caodwnmie le"y eatiiusdewwi -
Bounding: 2,013. brimOm Adlobelakxi a kikret

-j _ _ _ _ _ _ _ _

I
Si~iip U2~,5r - Estimated t8rnapt

-

-

£Esioted COL HUGhven 0OL HUl
I Ieo1

X l - -a
'Resahr shuiown, core remw al, smage, shipig or ohe data couiym*og OM lr o ceased lo hid.

*rawe harm4 Ic an lkd assodtetd isNh this woekaee must be ivikad by Sixheavmw aw ad owic go specc baxupn~ vakies oMwe"U.

OOEISNiIREP-078
Revision 0
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I
Fuel Radlonucdli bwentory Worksheet

LuondTcrplatnetoar-do.-, '
Fur Hes! TRlGA STD 85O0 PENN. STATE UNV.

SNF 0 #: 237
Fuel Unit A Deur 203 -ELEMENT
Hesry Iea Mour BOL-39S91kg: EOL.37.575kg
ROD Storage Sib INEEL

'Fud decor stt daot 2035
Estinates es dt 2030

Tawnpiaw TRIGA-SS (LWRJ-Z SST, 10 b 20#. Ul
2Tmnple Bwmup(UWdl: 6.6

Tempblte SOL Hevy Metal Mao (UT): 0.000195
TemwDte Deay Ttme S vein

Estimated
Carnster usnos:

1.83 1
I

IL Est esimte - I I X. X, b Y. Yy Gamntt Sources

Photos Tot
CVUWd Fron iNominal BauncingFue nitial Actvity NowninalFud ISounfingFuel Energy Photons/sec

Radionuclids Template Fuel dBurnup (MWdf Sumup (UWdf (CI) lInventodes(Ci) Inventories(CI) Group (bouncling)

Ac-227 6.5173E-10 2.30604 4,612.09 O.OOE+00 1.96E-06 393E-46 Avg. MOV
Ar-241 1.8331E-03 2,306.04 4,612.09 o.ooE+00 423E+o00 45E+00 0.0150 7.44E+14

I
I

4,612.0Q 0.00E+00 3.26E-03 ffS2E-03 0.0250 1.64CE+14
6.81E-04 0.0375 13s7E+14

2.8120E408
1.434E+14
.8382E+13

CM-243 1.7940E607 2.306.C
Crn-244 2,306.04 4.812.00 0.00E400 3.91E.03 -

Co-80 ri 2,3ww ns A Al*AC n rvO .,vi a ooraw s OOCi n� 1�� l
Cs-134 a .qm 04 R12i n O O O 7mw~m O9 E. A 1E.02 ns7so£
Cs-1 36 .2195E-0O 2,306.04 4,612.09 .OOE+00 7.42E-02 1.4A8E- 0.00 2.182E+13
Cs-1 2,3D5.04 4,612.09 0.00E+00 6.36E+03 1 D2E+04 12500 4.431E6+14

I

J
7.09E401
1.35E+02
3.566403
5.12E401
a.40E.03
1.17E+03

1.7500 28536+11
2.25 4.760E+11

H3 2,30604 4,612.09 .0ooE+00
1-129 2.30604 4,612.09 .O0E+OD 1.70E-03 5
Kr,-8 2,30S 04 4,612.09 .OOE+0 6.83E+02 7.0cc0 2-764E+02
NP-237 1.2427E-08 2,306.04 4,612.09 0O.0E+00 2.87E-03 673E-03 11.0000 3.149E+01

4,612.09 0.00E+00 8.88E-06 1.78E-Q5

Pu238 jPu-239
Pu-240 2.1278E403 Z3DO.04 4iet2.09 OQOE+QO 4.91E+00 9681E+QO
PIF241 1.01S5E-Ot 2.308.04 4,612.09 OOC0E+OO 2.35E+02 4.70E+02
PIF242 2.3128E407 2i3C6.04 4,612.09 O.OOE+00 5-33E404 1.07E-03
Ra-226 5.2782E-14 2-M0z4 4,S12.09 O OOE+CO t.22E-10 2.43E-10
Th-228 1.9338E-10 2306Q04 4,612.09 O.00E+O 4.t6E-07 8S2E-07

RFu-106 9.1684E-02 2380e4 4,612.09 Q.OOE+OO 2.11E+02 4.23E+02
SO-79 1.3018E-05 2,30M04 4,612ZO9 O.ODE+OO 3.OOE-02 6.0CE-02
5n-126 12167E-05 2.308.04 4.612.09 O.OCE+QO 2.81E-02 5.61E-02
Sr-SO 2.6045E+00 2.301LC4 4.612.09 O.OOE+CO 6.01E+03 120OE+04
Tc-99 4.4241E404 2.305LC4 4.612Q09 O.OCE+CO 1.02Es40 2.0tE+O
Th-229 1.3713E-10 2.3Q6.04 4.612Z09 O.OCE+CO 3.16E4C7 6.32E407
Th-230 1.80SCE-11 2.308.04 4.612Z09 O.OOE+OO ~ 4.17&08 8.34E-M
Th-232 2.5278E-10 2.308.04 4,612.09 QCOOE+OO 5.83E407 1.17E-Q6
TS2C6 1.6947E406 Z306.04 4,612.09 OCCOE+oO 3.91E456 7.82E-OS
U-23 4.8737E408 2,306.04 4,612.09 O OCE+OO 1.12E404 2.25E044
U-23 122Q3E407 2308.04 4,612.09 OCOOE+OO Z.81E404 5.63E044

UI-235 -2.61S4E48 Z3V06. 0.00 1J71E402 1.11E-02 1.71E 02
U-23 1.269E405 23604 4.631ZQ9 QOCOE+OO Z93E402 5.85E402 .
U23S -6331 E408 2.306.04 QOO0 1 .08E-02 1 .07E402 1 .08E402
Y-SO Z.606CE+C0 2,306.4 4.812Z09 O.OCE+CO 6.01E+03 12CE+C4
Other Ftasdiotcde 8.31E+03 1.66E+04

LTemph X SelectionSurninary -. > . :

Fro SFt Uid Basi for Parameter Differencesl
Fudr . LW AND U ZR HMDE LW ANDUR HET

I Fu ea L L WSST
BOL M4 Condlhnb: U U

WL Enrlkhnsd 19.7969643t 10i 20Q 1

up 5n (tWd (Uase 10for buwnup used In estimatW
Fro SMQ [ Eshuin |

Soun dingtiuee 4A kemmeasmisdlobelmic m li bmp.

Checko _ _ _ _ _ _ _ _ _

Estimed Bumupf
bJ^ULD MUNIPAW Gbmn SBnup Estknated WOL H UGve OL MM

Ndt 1~~ ~~ ~ ~ ~~~.6-9 11
Bour~q~ 3.38,._ . ._ _ _ ___ __

Thenmal Power
Norninal MMZ Boundthg

Output He Output
(Watt) (Wats)
1,34E.02 2.8E8+02

Total Total

J-

R1 bw te d o soodAled it c l ior be gw d e by Doea y md a l moos IaW e ow bm tp valueL

*Fot hM Mrs AN L t D amdee wih#twi* D edWb ( e W ms e po ~ Va .M~

DOE/S~W/REP-M7
ReVWWoi 0
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Fuel Radionucilde Inventory Worksheet
b.Fau ad Temglatenfrai~on, ... >

Fu Rome: TRIGA STD 682 F£ED COLLEGE
SNF D J: 775

Ful Unks & De 9. ELEIMENT
Heay eta Mm: BSOt11.719g: EOL.1.706kg
ROO Storge Site: iNEEL

'Fud decy sb dat: 2026
Estkuates as ea 2030

Templete: TRIGA-SS (LW&JZ SST, 10 b 20%., LO
Template 8uup(UWd): 66S

Template SOL Heavy Metal Mm MT) 0000195
TemNdate D1~ Thne 5 uas

EWTnated
Canister usagH:

r 0.12-I

-

Eatintles -^:77 m IK. b b Y. Ka Gamna Sources

Photon Total
CMWd From Notninal Bounding Fuel hitial Acty omiinal Fiee Bounding Fuel Energy Photons/aec

iRadonuclide Template Fuel Burnup (UWd) surnup (UWde' CI ) MventorieaC) biveitt Ci) Group (bounding)
Ac-227 8.5173E-10 12.89 25.77 O.OOE+00 1.10E8- 2.20E-08 Avg. MHV
Am-241 1.8331E-03 12.89 25.77 O.OOE+00 2.36E-02 4.72E-02 0.0150 4.166E812
Ani-242m 1.4129E-06 12.89 25.77 O.OOE+00 I.82E0s 3.64E405 0.02s0 0.166E811
Am-243 1.4774E-07 1289 25.77 O.OOE+00 1.90E-06 3.81E-06 0.0375 7.WE0't
C-14 1.2871E-04 12.9 25.77 0.00E+00 1.66E-03 3.32E-03 0.0575 8.012E+11
Ci-36 2.8120E-06 12.89 25.77 0.00E+00 3.62E405 7.25E-0 MOM6 4.964E.11
Cm-243 1.7940E-07 12.89 25.77 0.OOE+00 931E406 4.62E-06 0.1250 &.05E8.1
Cm-244 12.63041 12.89 25.77 O.OOE+00 2.19E045 4.37E505 0200 4211E. 1
Co-60 122839E+00 12.89 25.77 0.00E+00 1.65E005 3.31E201 100750 2.137E+tt
CP-134 9.Q541E-02 12.89 25.77 .OOE+00 1.17E+00 2.33E440 0.5750 2J41E+12
Cs-135 3.2195E405 12.89 25.77 O.OOE+00 4.15E204 1.3004 0.8300 121#+11
Cs-137 2.7564E+00 12.89 25.77 Q.OOE+00 32.5E+01 7.10E+01 125X 2A76E*12
Ev-134 11.03630-02 12.89 25.77 .000+00 1.340-00 a.6E-01 t.7500 t-020E409
Eu-155 2.5293E-02 12.89 25.77 OO0+00 37.E01 755E401 _22500 206lE409
Fe-55 7.7158E-01 1289 25.77 0.00E+00 9.94Ec00 5.99E401 2.75ao -E407
H-3 1.111E402 12.89 25.77 0O00+00 1.43E1 2.86E3-0 JSOO0 0457E40s

-129 7.31684E-07 1289 25.77 0.00E+00 9.50E-06 1.90E-0 S6 1AS7E40I
Kr-85 2.5263E4-0 1289 25.77 Q.OOE+00 32.E+00 6.51E700 7.0SOO 1t65tE400
Np-237 12427E 06 1289 25.77 0.00E+00 1.80E-05 3.20E-06 t1.0Woa Pwer 1
F-231 3.8511E-09 12.89 25.77 0.00E+00 4.96E-08 9.93E-08
Pb-210 7.1892E-15 12.89 25.77 0.00E+00 9.52E-4 1.00-13
Pn147 2.1023E+00 12.89 25.77 O7.OE+00 2.71E+01 742E041
iO-= 1.2683E-03 12.89 25.77 O.0E+O 1.34E-4 Z E8-042

Fu-239 5.6310E-03 12.69 25.77 Q.OOE+00 7.13E-02 A1 3Ea1
u-9240 2.1278E03 1289 25.77 0.00Q+00 3.74E402 6.720+01
te241 1.019uEei 1219 25.77 O.OOE+O 1.310E+0 Z.63E+00

Fu-242 2.3128E-07 12.69 25.77 O.OOE+OO 2.98E46 S.9BE406

Fla226 5.278E-14 12M5 25.77 QOO0E+OO Q80E-13 1.3BE-12
~a-228 1A33E410 12.89 25.77 QOO0E+OO 2.49E409 498E-0g

PAi-106 7.f684E42 12B9 25S77 0.OOE+00 -.18E+00 2.3i6E+OO

Sev79 1.3018E405 12.89 25.77 O.OOE+OO 1.6E404 3.3E044
SnF126 t.2167E405 12.89 25.77 O.OOE+00 157E404 3.14E044

Sr490 Z60 5E+00 12.89 25.77 QOOEc4.0 3.36E+01 6.71E+01

Tc-9. 4.4241E404 12.89 25.77 QOO0E+OO S.70E403 1.14E42

TIF229 1.3713E-10 1Z8 25.77 QOO0E+OO 1.77E4.9 3.53E4,9

TIF230 1.8090E-11 12.8.9 25.77 O.OOE+OO 2.3E-10 4.66E-10

TIF2 3 2 2.5278E1-10 1Z8 9 257 _ .020 3.6- 65E

nTFI- I .6947E408 12.89 _ 25.77 QOOE+0 2.8E407 4.37E407

tl-23 4.8737E408 1289 25.77 0 .OOE*0O 6.28E47 126E4B06 Thennat Power
U-233 1.=E-07 12.89 25.77 O.OOE+00 1.57E-06 &15E-06 ~~~Nonrinr Heat iBound5ig

U-234 1S9?E407 12.89 25S77 O.OOE+OO ZOSE406 4.10E406 Output. Hea4.Ouput
U-235 -2.6194E406 12.89 QOO0 7.49E404 7.15E044 7.4.9E-04 (Wts wafts)

U-236 1-2693E OS 12Z89 25.7n QOLE+00 1.64E404 3-27E404 7JME41 I.Sw+co
1-8 -3.6i31E48 12.89 LOD 4.61E404 4.61E404 4.61E404 Total Total

Y 90 Z060E+00 12.8 25.77 O.OOE+OO 3.36E+Oi 6.72E+01
Other Ra~ades 4.65E+Ot 9.29E+01

EIX.T fto Selection Su - Y,8* - y,a1(.c ecits __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Taipate Selectio Summiary _____

From SF0 Used for~ Paramneter Differences:
Pleactor Uoea WNDg YFD LNUPC HYMrOE Ttva00vwstle uebri tlcaIowbleesou

PWe Ctaddln.Emff i~....... SST T~telmamoas aepuuiaebmV=+aydeeetwyoU2%)

BQL emk~hmfwdi 2. 017M 0150m20.1 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

~U1PSIIuII5IyEWdf Jm D ~ W~ae Basix for bumnup used In estimate:I 12.SLkw:NoedW nalbW~ aktbW futiea huy w mm daeftwd.
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ha ua ed tbelw s in da b unW .

I-
4x

I-

m~~., sut.ilI n,. I Estiwat EOL HlM/GIen EOt HMU
I I.0Ami-.k'atI

ng-- --

* Aactor *ecfwn. re removl, torage. tqppkng or ote dale owtnnng ItM radain cased Icr 6al.

*Totd bup lor a fuel acdated wSM Il woM_*e muAd be bied by WOL hevy meta me ic gd apedic bmv vate fMW*I).

_ DOEISNF/REP-78
feiskon 0
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Fuel Radlonuclide iwentorv Worksheet .
)W 1d and iTreplate Et Orina .

Fuel Nane: lTIQGA STD 8.s520 SLOVENIA
SNF ID*,. 1079

Foell Units8 Oscr 149.g -dELNT
Heavy Mletal Mass: OL.28578kg: EOL.27.446kg
ROD Stoage Sit: INEEL

'fael decay tan dabe: 293o
Etmates as et 2030

Tonplat 7MMG-OS lLWAJ-Zco SWT. 10 bA 2D, U)
aTr pldate Burnup(UWd): 6*5

Template SOL Heavy Now Mass MT) 00195
-T-at. Dry Thb.- M0

Estimated
Canister usage:

l16310l

,L Estimates xb b Y. Gamma Sources

Photon Total
CVOMWd From *ioltl Bounding Fuel initial Activify Nominal Fuel Bounding Fuel Energy Photosfeec

PAdionuclift Tenplate Fuel Bumrrp (Wd)' Bumup (UWd) (Cl) h ilentolesC) hventores(CI) Group bounding)
- Ac-227 2.643BE-09 1,081.00 2,161.99 O.OOE+00 2.8BE-06 6.72E-06 Avg. NeV

Am-241 3.1429E-03 1,081.00 2,161.99 O.ODE+C00 40E+80 6.79E+00 0.150 2167E+14
Am-242m 1.3195E-06 1,081.00 2,161.9 O.OE+00 1.43E-03 2.85E-03 Omso 4.5bOE+13
AnF-243 1A753E-07 1,081.00 2,161.09 OQOE+00 1.9E.04 .19E-04 o0.37 3AME+13
C-14 12847E404 1,081.00 2,161.09 O.ODE+00 1.39E.01 2.78E-01 0.0575 4283E+13
C.36 2.8120E406 1,081.00 2,161.S9 0.OOE+0 3.04E.03 6.0BE403 0.0o50 2.57+.13
CnW243 1.2465E407 1.081.00 2,161Q9 0.03E+C0 1.35E404 2.69E44 0.1250 1sit+13
Cn-244 9-5564E-07 1,081.00 2.161.99 O.ODE+00 1.03£-03 2.07E-03 02250 2.179E+13
Co-6 1 .78BDE401 1.081.C0 2,161Qg9 O.QOE+03 1.93E+02 3.87E+02 o 3753 955%E+12
Cs-134 5.8692E-04 1,081.00 2,161.09 O.OE+00 6.34E-01 1.27E+00 0.5750 1.571E+14
Cs-135 3.2195E-45 1,081.00 Z161.99 O.E0+00 348E-02 6.964-02 o0so0 1.770E+12

- - Cs-137 1.9409E+00 1,081.0 _ 2,161.99 O.OE+O0 2.11E+03 4.21E+03 12800 7934+13
Eu164 4-589E403 1,0B1.00 Z161.99 QDDOE+OD 4.96E+00 9.92E+DO 1.75W0 4.54SE410
Eu-155 3.6045E-03 1,081.00 Z161.99 O.0oE+00 3.90E+00 7.79E+00 2.2500 IWE.0
Fe65 1.4185E-02 1,081.00 2,161.99 O.OE+00 1.53E+01 3.07E+01 2.7500 1.72SE+OS
H,-3 4.7895E403 1,081.00 2,161.09 O.OOE+00 5.18E+00 1.04E+01 3srAoo 91085.03
P129 77364E-07 1,081.00 2,161.9 OOOE+00 7.97E404 1.59E-03 5.0000 1.141E+03
Kr8S5 9.5820E-02 1,081.00 2,161.9 0.00E+00 1.04E+02 2.07E+02 7.0000 1289E+02
-Np237 1.2552E-06 1,081.00 2,161.99 O.0OE+00 1.36E403 2.71E-03 110000 1.466E+01
Pa-231 7.0406E809 1,01B.00 2,161.9 O.0OE+00 7.61E-06 1.52E-5
Pb-210 5.800DE-14 1,081.00 2,161.99 O.OE+00 6.27E-11 1.25E-10
Pn-147 4.0075E-02 1,081.00 2,161.9S O.OOE+00 420+01 &66E+01
Pu-238 9.2256E44 1.081.00 2,161.99 O.OE+00 9.97E801 1.9E+00

_. , Pu-239 5.5278E-03 1,081.00 2,161.09 O.0E+OD 6.98EE+0 1.20E+01
Pu-240 2.1248E403 1,081.00 2,161.99 .OOE+00 2.308+00 4.598+00
Pu-241 4.9549E-02 1,081.00 2,161.99 .OOE+00 6.36+01 1.07E+02
Puj-242 2.3128E-07 1,081.00 2,161.99 .O00E+00 2.504-04 5.0DE.04
Ra-226 2.4526E-13 1.081.00 2,161.99 0.008+00 2.65E-10 5.30E-10
Pa-22 2.4015E-10 1,081.00 2,161.99 OCOE+00 2.6098E07 5.19E47
R-1Q6 3.0602E406 1,0B1.00 2,161.99 00OE+0 . 3.31E4-3 6.62E-03
Se-79 1.30147-05 1,081.00 2,161.99 0OOE+00 I.41E-02 2BiE42
S-126 1.22161E45 1,081.00 2,161.99 .OOE+00 12E-042 2.63E4-02
Sr-g 90 .8MM+00 1,001 eO 2,161.99 0.03E+C0 1.97E+03 3.94E+03
Tc-99 4.424E140 1,081.00 2,161.99 O.OE+00 4.78E4p1 9.56E-ut
Th-229 2.Q962E-10 1,0B1.00 2,1610.0 O.OE+D0 3.35E-07 6.69E-07
Th-230 4.2346E-1 I IA81.00 _ 2.161.99 O.QOE+OO 4.58E48 9.16E48
ThU-23 2.6278E-10 1,081.00 2Z161Q9 O.+OE00 3 2.73E447 5.47E-07
Tl 2D 1.5820E408 1.08t.0D 2,1e1.99 O.QOE+OD 1.71E456 3.42E45
L U-2 42647E18 1,081.00 .109 O.ODE+00 4761E805 9.22E-05 Theotal Power
U7233 1 t22t1E407 1,08t.00 Z1e1.99 O.OOE1+OO 1.32E404 2e64E404 Norninal Heat, Baung

-U-234 IS1955E4C7 1,081.00 2,161.99 O.oOE+CO 216E404 4.31E404 Output "Om Outpu
UM 235 G194E-06 1.081.00 QCO0 1.23E402 9.45E403 t.23E402 (waft) (W-ns

- i-236 t2693E45 1,Q81.0D 2,1Q9m QoLE+oo 1-37E402 Z74E42 W2 E+0E1 A`4lE#O

Y-90 1.8241E+00 1,081.00 2,161Q9 0.0082+00 1.97E+03 3.94E+03
Other Radlonulides 2.068+E3 4.16E403

I IU.~TenvatelidectnS.urnmtp& nd S-, :-y .-dhcs;,+,+: i,,t> li,
.emplate Seletero Swmnnry I

Fermm SF Used Bis Parameter Differences:
eeCbor Moderator LW APO U ORC HYOnADE LY AND u ZOC HYORZR

_FWM Cddig SS ST
S*OL HMt Constituen u U

I .*L Enrictwn i%. 19*86 10 i201 2

Bumutp Summaury 4UWd_ FBasIs for bumup used hI estimat:
_ F6m 1FD Cea -e e

bmorainal1 M."tN O Immi nb- Im t MM mWt momm _ew
l ~~~~~~Bounling:p 2 , 161.g|0 18o Imm d ID he &A 11 m.

Eedrmate WbamW
6uo M Wm vn U stimated EOL. HWGiven COL HY

i " .r~~emsa 1.11 __________

_Reahrd hwn, mammlael Wa. rng o er W% ldh SW aqot had IN Kl

dabtW bm 1br al kW asocixRtate withIs wokseet ns be .Wd by BStL haey metal mms to get Wcf lUnW va MW*U).

I 1.
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Fuel Radionuclide Inventory Worksheet
.L Fud and Tangltes in - . , ..:

Fuie Ntne TRIGA SID SAM2 S0. KOREA
SNP SDt. 484

Fuad Uhtu * peoen 104 -ELEMENT
HevyMe Mas: BOL.19.76kg; EOL.19261kg
ROD Storale 6W. INEEL

'Fusd de star date: 199
Eatns, as d: 2030

Ternpilt TRIG.A-SS (LWAJ-Zx $ST. 10 to 20%
oremplat BeumupMW4 6.95

Tempf o L HeNvy Mtal Mtass (M): o.oc019s
Te.m tm_ Thw 25 s

Estirated 1
Canister usa,.. I.

1t'x1t
1 0.94

IL Estimats I i X. xb b yV yA Gamma Sources

Photon TOtl
CUIdWd Frotm NominI Bouwdin Fuel Initial Act Nominal Fuel Bounding Fuel EnekY Photonsatee

Template Fuel Bumnun (LWd) Burnuo (Mwdl (CO Inventodes(CIO hIventors(CI Group (bounding)Radionuclide
AC-227 44
AM-241

O.COE5oo 1.98E-06 3&9E-06 Avg. M*V
O.OOE+00 1.71E400 342E+00 0.0150 &460E+13
.OOE+OO 6.15E-04 1.23t-03 0.0250 1.75sE+13

O.OOE+OD 7.03E-0 1.41E-04 0.0375 1.526E613
O.COE+00 6.12E-02 1.22E-01 0.0675 1.643E+13

Am-242m_

476.e4 953.08
2.8120E46 476.54 963.06 Q.COE400 1.34E-03 2.68E-03 0.060 9.90S6E12

Cm,243 1.1038147 476.54 963.08 C
Cm-244 7.8917E47
Co-6 9.2647E402
CS-134 1.0940E44

476.54 963.06 C
4

I I 5O
I .1 3.07E-02 o 0.8500 6.621E 11

476.54 96306 O.OOE+000 .2aE+02 1.66E+03 12500 6.799E+12
476.O4 953.06 .E00 t 1.46E00 2.92Eo00 1.7500 .7236+.O
476.64 953.06 0.006+00 8.54E41 1.71E600 225 3634E+07
476.4 9s530 0.00600 1.78E+00 3.57E400 z27500 61456E+40Fe- 5 3.7444E-03

H-3 3.616OE-03 476.54 9O630
1-129 7.37-46-07 476.4 963.06
Kr-8s 6.936sE42 47654 963.06
Np1237 1.26E2-0 476.54 96306

O.OE+00 1.72E+40

J
11.c

P1 400 4-37E-06 a74E-06

Pu-238
Pu-239
PU-240

476.4 96l308 0.00640 6.54E-11 1.31E-10
476.54 953.08 O.OOE+00 .1OE+00 1.02E+01
476.64 953o. O.OE+00 4.23E641 845E601
476.54 953.08 O.OOE+00 2.63E400 6.27E600
476.64 953.08 O.OOE+600 .OE+100 2.02E+00
476.54 953.08 O.OOE+00 1.66E401 3.71E+01
476.54 953.08 O.OOE00 1.10E44 2.20E44
476.54 963.o0 O.OOE+00 2.23E-10 4.46E-10
47.4 963.0 O.OOE+400 1.1aE67 2.37E47

4~
2.41276-10

M..-in a aCI%=aM A7A -A 9sa6o O.OOE+00 4.70E46 I
.Os O .OOE+00 6.20E43So-79 1.3015E04 476.54

Sn-126 1216SE4 476.54
sr-go 1.

.OD i11E-0t 4;2E-01
476.54 963.08 o.OE+00 2.02E47 4.ASE47

6&1398E-t1 476.64
TF-232 25278E-10 47654
Tf-206 1.5098E-0B 476.54
U-232 4.0662E4B 476.54
U-233 1.2217E47 476.64
U-234 2.239tE47 476.4
I-235 2.6194E48 476.54

953.08 O.OE600 2.93E-08 5.85E48
953.06 O.OOE400 120E47 2.41E607
963.08 O.ODE040 7.19E606 1.44E45
963.08 O.OOE400 1.94E45 3.8E645
953.06 O.OE+00 5.82E45 1.16E44
953.08 O.OOE600 1.07E44 2.13E44
0.00 8.54E43 7.29E43 854E43

Themial Power
Nominal HIal Boundling

Output Het OutpW
(Wat) (Wafst
.etE401 2.02E401
Total Total

12695E46 476.54 963.08 O.OOEa00 6.05E43 I
-36331E46 478.54 0.00
1.6195E+00 476.54

05w Radlonucliles E402 1.64E+03

Tenptate Selection 5ur

RCt HN ar to:

B Finrldkm ant

Basis for Parameter Differences:

I U

20 | 10m20.1

lowurup Summary ()AWd)` Btasis for burgeu used In estmae

I Frot SFD I Estmated
476-1541NNNWW larrupcaluMel he to heaff Mae! NM derboyst

795&0*MndM bAW MWM 10 bO MM 01 k bMq-
, , .

I
Estiated -r Itsuu Mte-f I GVOIU Eaiknate E0L HI50lvai ML HU

1.UI
'Reew aldown, cons remova. sorage. sA.piN" or am"v asol OM Irradablot ceased for kba
' bw for fadassdated wnewoslt mube tdded by 80L heav rme ms i et speic bm vale (MWdUT).

.
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2
Fuel Radionuclide Inventory Worksheet

jl Foad and Template infornardido.' ,~1
Fuel Nurnm TRIGA 8.0a520 THAILAND

SWP ID f: 489
Fuel Unias a Deem~ 100 -ELEMENT
Heavy Met~almar S0L.I9.59: EO3..19.311
ROD Storage Sft INEEL

'Fueldday start datm 2010
Esthnstes asot 2030

Temptals: TRIGA-SS (LWAJ-Zaa. SST. 10 So20%. U)
rTemplate Bur mup(UWd): &65

Ternplalle SOL. Heavy Metal Ur& CUM": 0.000195
Termplas, Decay Tbne 20 vaem

Estmated
Canister usae. :

18Vr I
1 0.90

jLL Fsdmate : m . a. X -6 b y, y, Gam Source

CVUWd From Nombuld Boundlnu Fuel InWal Acivity Nomhl Fud Bo wdn Funl
Temptate FulBumtup(UWd t Bumup (Wdf (CI) Inventodes(C# hmntories(CI)

Photon ToWa
Energy PhotOhsalec
Grou .(boundbRadlonuclide

I---AC-27 2.6436E-09 001.0% u.UtA4 5.05t-u0 1.U1c-t I AVIL LaY iO.OO 00 E400 _ .0-01 1.20E+00 O.150 3.827E813
I 2S_2E-04 5.04E04 4 0.02s0 7958E+12

I 6.9016,12
C-14 150. 7A24E412
C$38 2.8120E-06 190.92 381.84 2CM-243 12465E-07 190.92 381.84 O.OOE+00 2.38E-05 4.76E4-5
Cm-244 9.5564E-07 190.92 381.84 0.00E+00 1 .82E-04 3.65E-4
Co-80 1.7880E41 381.84 O.ODE+00 341E+01 &.83E+01 0J7S0 1.678E+12

O.ODE+00 1.12E41 224E-41 05750 2774E+13
0 6.15E03 1.23E-02 0.500 1127E+11

Eu-155
Fe-55 1.4185E42 190.92 381.84 0.0E+O 2.71E+00

4.7895E43 190.92 381.84 0.00E+00 9.14E41
7.3684E47 190.92 381.84 O.ODE+00 1.41E44

7.44E+02
1.75E+00
1.38E+00
5.42E+00
1.83E+00
2.81E-04

10833E849
12500 5618.E*12

U t
1-129 5.0
Kr-as

Pa-231
PM-210
Pm-147

190.92 381.84 0.00E+00 1.83E+01 3.66E+01 7.0000 23808E01
12552E-06
7.0406E09
5.8DODE-14
4.0075E-02
92256E-04
5.5278E43
2.1248E43

0.00E+00 2.40E44 4.79E44 1t.000 Z709E.00

190.92 381.84

2.69E8-06
2.21E-11
1.53E+01
3.52E-O
2.11E+00

Pw238 190.92 381.84 0.00E+00
Pu-239 190.92 381.84 0.00E+00 l.OSE+00

0.OOE+00 4.06E-01 .11E-01
9.4SE+00 1.89E801

8.83E-05
9.37E-1 1

.17E-08
1.17E43

Ra-228
Ru-108 190.92 381.84 O.ODE+00 5 E84044
Se-79 1.301SE405 190.92 381.84 0.00E+00 2.48E43 4.97E43
Sn-126 1.2165E-05 190.92 381.84 .OOE+00 2.32E-03 4.65E43
Sr-go 1.8226E+00 190.92 381.84 0.00E+00 3.48E+02 6.96E+02
Tc-99 4.4241E44 190i92 381.84 0.00E+00 8.45E42 1.69E41
Th-229 3.0962E-10 190.92 381.84 O.OE+00 5.91E-08 1.18E-07
Th-230 42346E-11 190.92 381.84 0.00E+00 8.089-09 1.6f2E8-
Th-232 2.5278E-10 19092 381.84 0.00E+00 4.83E-08 9.85fE8-
TI-206 1.5820E-08 190.92 381.84 0.00E+00 3.02E-08 6.048-06
U-232 4.2647E-08 190.92 381.84 0.00E+00 8.14E8-06 1.63E4
U-233 1.2211E-07 190.92 381.84 0.00E+00 2.33E45 4.S6E45
U-234 1.9955E47 190.92 381.84 0.00E+00 3.81846 7.62E-05
U-235 -2.6194E4f6 190.92 0.00 &43E43 7.93E43 &43E43
U238 12693E45 190.92 381.84 0.00E+00 2.42E43 4.85E43
U-238 .3.631808 190.92 0.00 524E843 524E43 524E43
Y-90 1.8241E+00 190.92 381.84 0.0OE+00 3.48E+02 6.87E+M2
Other Padbrnucles 3.68E+02 7.35E+02

m T ei Sde Sen r S Si.aind ClIedca ________ '_____ _________ _____

Te nplate Selection Sury
From SFD Used BA-- f0r Parmter Dfliereucee:

Reader 11dr: LW AND U ZRC NYIDROE LVW AN U 23RC H7YomE
Fuel Cla : SST 55T

BOIL NM CHU a l U
8OL Enr klc t: 20 10 to 20.1

Eurnup Su y (_Wdfo |i3# tor bunup used In estimate:

No"Aarh 1 k90 nobiald hkm De hw mpW MM deetd
B 181 bmgmmmedlbstwiamh j

Checks

Estimated Burnu
sup MUltIprl Gbve DL Eated EOL HWGhn EOL NM

Bouctng 0-57
Reiio d- cae r , sioia pp. g *Sor otherV aima fuel.

'toId b A fud aftdalt W t wokhe mst b dd by OM heavy mel lm b get IIec W-* vak- (WdUn.

j
Thernal Power

Nlmbul Hese Bounding
Output Heal Outpu
(Wafts) (Wafs"

4.78E4+00 .5m5O
I 09m Toca

L
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Fuel Radionuclide inventory Worksheet
; .XFul and emlate i . d. .' :u .

Fue Kw: TRIGA STD 85.0&TURKEY
SNF ID S 490

Feel LUno A Dha 79 -ELEMENT
,^ , HeavyMetallMass: DoL.15.406kg: EOL-15.247kg

ROD StorFe tUs: MEEL

'Fuel deay arl date: 2010
tbiwlesm at: 2030

Template: TRIGA-SS (LWAJ-ZrA. SST. 10 ID 20 U
Ternplate BE-up(UWd: 6.66

Template BOL Heavy Metal Mmaa PIT 0.000196
T-I.nn-t Do -. Onu 2

Estinated
Canister usage:

18X0I
0.71

U1. Esliniates . --- f m x. b Y. Y, Gamma Sources

Photon TOd
CYUWd From Nomital Bounding Fuel hnitial Activity Nominal Fuel Sounding Fuel Energy Photonetsec

Radionuclide Template Fuel Burnup (MWd)' Bumup (UWdf -Cl) . kventofk*(CI) hivatodwa) Group (o)Unding)
Ac-227 2.6436E-09 150.83 301.66 0.00E+00 399E-07 7.97_-07 Avg. MeV
An-241 3.1429E-03 150.83 301.66 O.OOE+00 4.74E-01 9.48E401 0.0150 3.023E+13
Ar-242m 13195E-06 150.83 301.66 O.0OE+OO 1.99E-04 39E-04 os2so 6.29E+12
An-243 1.4753E-07 150.83 301.68 0.00E+00 2.23E-05 4.45E06 0.0375 5.451E+12
C-14 1-2847E-04 150.83 301.66 0.OOE+0O 1.94E-02 3.88E-02 0.0575 .868E012
C0-36 2.6120E-06 150.83 301.66 O.OOE+00 4.24E-04 Q48E-04 0.0650 3.840E+12
Cm-243 1.2465E4-7 150.83 301.66 O.D0E+OO 1.88E-05 3.76E-0 0.1250 2.314E+12
Cn-244 9.5564E-07 150.83 301.66 .OOE+0 0 t.44E-04 2.S5E-04 02250 3.040E+12
C0040 1.788012-01 150.83 301.66 0.000+00 2.70E.01 5.39E+01 0.375O 1.32=+12
Cs-134 5.S692E-04 150.83 301.66 O.OE+0O0 8SE5-02 1.77E-01 0.5750 2.191E+13
Ca-135 32195E-05 1503 301.66 O.00E+0O 4.80-03 9.71E03 085co 247eE+t1
Cs-137 1.9489E+00 150.3 301.66 O.OE+00 2.94E+02 S.88E+02 12500 4.0933+12
Eu-154 4.s895E-03 150.83 301.66 O.OE+O0 6.92Et01 1.38+O0 1.7500 6S.6+0
Eu-155 3.6D45E403 150.83 301.66 O.O0E+OO 5.44E-01 1.09E+CO 2.2500 2-1864E07
Fe-55 1.41tSE-02 150.83 301.66 0.00E+00 2.14E+00 4.28+00 2.7500 2408E+05
H-3 4.7895E403 150.83 301.66 0.oOE+0D 7.22E41 1A4E+00 3.5000 1.354E403
1.429 7.36S4E47 150.83 301.66 o.ooE+00 1.11E-04 2.22E404 5SAM0 16930+02
Kr-85 9.5B20E-02 150.83 301.86 0.QOE+oO 1.45E+01 2.S9E+01 700oo 1.880E+01
Np-237 1.2552E-06 150.83 301.66 O.OOE+00 1.9E-04 3.79E-04 11.000D 2.140E+00
Pa-231 7.040E-09 150.83 301.66 0.OOE+OO o.6E-06 2.12E406
Pb-210 6.8000E-14 1.83 301.66 0.OOE+00 Q75E-12 1.75E-11
Pm-147 40754-02 150.83 301.66 0.OOE+CO 8.04E+00 1.21E+01
PU-238 9.22564-04 160.83 301.66 QOE+00 1.39E-01 2.78E-01
Pu-239 6.5278E403 150.83 301.66 O.OE+00 8.34E-01 1.67E+00
Pu-240 2.124E403 150.83 301.66 O.OOE0+ 3.20E-01 6.41E41
Pu-241 4.95494-02 150.83 301.66 O.OE+00 7A7E+00 1.49E+01
Pu-242 2.3128E-07 150.83 301.66 0.0E+00 3.49E-05 6.98E-05
Ra-226 2.4526E-13 150.83 301.66 0.00E+00 &70E-11 7.40E-11
Ra-228 2.4015E-10 150.83 301.66 QO.OE+0O &62E-08 7.24E48
Ru-106 .0602E-06 150.83 3.66 O.OOE+00 4.62E-04 923E-04
Se-79 1.3015E-05 150.83 301.66 O.OOE+00 1.96E403 &3403
Sn-126 1.2165E405 160.83 301.66 00E+OO 1t3E4-3 3.67E403
Sr4-0 1.226E+00 150.83 301.66 QODE+OO 2.75E+02 65.CE+C
Tc-99 4.4241E-04 I5so8 301.66 0.00E+00 6.67E-02 1.-3E-01
Th-229 3Q0962E-10 150.83 301.66 Q00+00 4.670-8 9.34E408
Th-430 42346E-11 150.83 301.66 0.ODE0O+ 6.39E-09 128E4-0S
T-232 2.527SE-10 150.83 301.66 O.OE+OO 3.1E-08 7.63E48
TI-2 1.5820E4B 150.83 301.66 O.00E+O0 2.39E406 4.77046
U-232 42B47E-0 150.83 301.66 O.OOE+0O A.43E06 129E405 Thermal Power
U-233 12211E-07 150.83 301.66 0.OOE+OO 184E-40 .68E405 Nominal Heat Bounding
t-24 1.9955E-07 150.83 301.66 O.OOE+00 301E405 Q02E-05 Output Heat output
U-235 -2.6194E40 160.83 0.00 6.66E043 626E43 Q66E403 (wats) (waft)
U-236 12693E-05 1083 301.66 0.00E+C0 1.91E-03 383E403 3.I7E40 7A3400
U-238 6331E-08 150.83 0.00 4.4E403 4.14E-03 4.14E403 Toaa Toalo
Y-O0 1.8241E+0 165083 301.66 QOO0E+O0 2.75E+02 5.50E+02
Other Flaronuclids 2.90E+02 5.81E+02

Tern~latereetin on-Y BulrPTSur.t-Y k > :A m

Temlt Selactims fSummary
* ~~~~~~Frorn fCF - Used Basisf 10r Pase

R eato WI ZR YDaDE LW ANDft uIWADM 2sc tYDFDE

Fwft Cbn ST ssr

SstfftfU U U
ttOL Eraicuwnt f. ID 10 ID 20.1

Burnup umay W Basis for bumup uad In estimate:
Fron SF t

ttnfs 1 5 0 3 -t t f a b d h n h Ute d f W btoa s y m sle s f

Estimated Burmup
Sumup tlIer Given C urmup Estimated E0L. HAGiven E0OL HU

onding: - @0.67 _

'Peador fetd . cr we removal. e iage. elpphng or orrer date w h i adadac c ased br liel.
5
ToW Mmnv tord hal k acdatd wM Sis worktet eatF be ded by DM hev met mass to get epetfic btap ve ue IPjWdUT).
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1.
Fuel Radionuclide Inventory Worksheet

L~n pndvTenyate lnfgrUwioE.n .
Fuel Nan. TRIGA STD 0 U OF AZ

SNF ID : 59
Fuel Unft & Onwo 84 -ELEMENT
Heavy M.W Mew BOL-16.38kg EOL-1S.751g
ROD StorapeSfe INIEEL

'Fuel decy stat dals 2035
Estiatee - d: 2030

Templat: TRIGA-SS (LWAJ.Zm. SST. 10t 20%. U)
'T
5

mp,. BuandwWWl( : 6.s6
Tanplate 50 Heevy Met Mao 1MlW 0.000195

Template Decay Tkm 5 vern

Estinated
Canse usageJ

1 0.78

IIL. Esam . IR x xb b y. Yn Gamma Sou rce
I PhoX Total I

CilNWd From . Nominal Bounding Fuel bitWl Activity Nominal Fuel Bounding Fuel I Eney Photonstsec
Template Fuel Bumup (MWdf Burnup (Wdft (Ci) hventorues(CI) nventorles(CI) Group (bounding)Radionucld
l . ___ __ 

_,

AC-ZZI

Am-242mn
AM-243
C-1d

Cm-243
CM-244
00400

t.4129E-06
1.4774E-07
1.2871E-04
2.8120E-OS
1.7940E407
1.692E-06
1.2839E+OD

60t.0
601.40
601.40
601.40
601.40
601.40

11.20281
t202.8
I=.20.8
I1.202.81
1.202.81
1,202.81

CS-IS? 2.7564E+oO
Eu-154 1.5368E-02
Eu-t55 2.9293E-2
Fe-55 7.7158tE-
H-3 __ 1.1111E-02

O.00E+00 774E-02
O.ODE+oO 1.69E-03
O.OOE+O0 1.oaE-04
O.OE+00 1.02E-03
O.OOE+O 7.72E+02
O.OOE+00 5.45E+01
O.ooE+00 1.94E-02
O.OOE+00 1.66E5403
O.OOE+00 9.24E+00
0.OE+00 11.765+01
O.OOE+00 4.64E+02
O.O0E+00 6.68E+00
O.OOE+00 4.43E-04
O.OE+00 1.52E+02
O.ooE+00 7.47E-04

11.02E-06 Avg MeV
2.20E+00 0.0150
1.70E-03 00250
1.78E-04 o0037s
1.56E-01 0.0s75
3.38E-03 0.0850
2.1GE-04 0.1250
2.04E4-3 02250
t.54E+Q3_ 0.3750
1.09E+02 05750
387E-02 s0.85O

I
9.972E+t2
1.325E*14
5.890E 12
1.156tE14 I.

1t944E.14
4278E+13

601.40 t.20281
601.40 1,202.81
601.40 1202.81
601.40 1t202.81
601.40 1202.81
601.40 1t202.81

-3.52+O 22s0 241E+tt
.928E+02_ 2.7s00 9.852E+08
1.34E+01 3$Doo0 t.u7E+08
8.8GE404 WM ooco s02
3 C4E+02 i ooco 7251 E+Ot
tA49E43 11 I sO 20+

Pb-210 7-3880E-15
Pm-147 2.1023E+00
Pu-23 1t.0383-E43
Pu-239 5s293E-03

601.40 t20Zat

Pt.-242
Ra-226
Ra-228
RU-i106
S0-79
Sn-126
sr-90
TO-99
Th-M9
Th423
Than3
TI-20
U-232
U-233

601.40 1,202.81 .OOE+00 6.24E-0 t1.25+
601.40 1,202.81 0.005+00 3.33E+00 6.656E00
601.40 1,202.81 0.OOE+00 1.28E+00 2.56E+00
601.40 1,202B1 O.OOE+00 6.13E+01 1.23E+02
601t.40 1202.81 O.OOE+0 1.39E-04 2.78E-04
601.40 1,202.81 O.OOE+00 317E-11 6.35E-11
601.40 1,202.S O.OoE+00 .16E-07 2.33E47
601.40 1,202.81 O.oOE+0 5.511E+ 1.1OE+02
601.40 1,202.8t1 .OE+00 7.83E-03 1.57E-02
601.40 1,202.81 0,OE+00 7.32E-3 1.46E-2

5.2782E-14
1.933aE-10

2.6045E+OO
4.4241E-04
1.3713E-10
1te90E-t I
256278E-10
1.6947E4S
4.8737E-8
12203E-07

i601.40
601.40
601.40
601AO
601.40
601.40

1,20Z81
1 ,202B
1,202.
1202B1
1,202B
1,202B

0.00

O.OOE+W 1.09E-06 -Z ISEmIX
O.ODE+W 1.52E-07 . 3.04E-07
O.OOE4-OD 11.02E-05 2.04E-M
O.OOE+W 2.93E-05 &86E-05 Thermal Power
O.OOE+W 7.34E-05 1.47E-04 Nominal Heat Bounding
O.ODE+W 9.5SE-05 IME-04 output "OMOUW
7.OSE-W 5.50E-03 7.OSE-03 (Wads) (Watts)
O.OOE+W 7.63E-03 I-SM-02 3--AM+01 ?.OOE+M
4.40E-M 4.38E-03 4.40E-M TOW Total
O.ODE4W 1-57E4,03 &13E+W

2-17F4M A-q4F.MCiher Radn

IMTemputesdattlonsummary Burnap am
Template setection Summa,�. S, U., Basis for Parameter Differences:

Reactor Moderim DE
Fuel cbddhgq SST SST

OM HU Consthmts.1 U U
BOL Enrichment %J 21) 1 1010MI

Summary (UWdf for burnua, used In estimatec,
Fr= SFD Estimstad

Ncmkat:[-��
soundi"IF

lChecks

I I EWmstW Sumuld

I,
cI
-i

I
SUwnuP Muftiplirw Given Swuiup I Estimated E0L HIWGen EOL HU

I *.od
I -.au

'Reedoarudowsn corerenovalsorge -Ift' orolerdal coeming WIadalonc esedforftesL

',oW btu" for ue aesodatedwi hd Swoqhsd must be die by BCE hey mes 1 bge tdkc bumVvae lF(MWWW).

5

-'4
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Fuel Radionuclide hwentory Worksheet
I. We$And 4 Template normtiol

Fuel Note: TRIGA STD 85200 U OF AZ
SNF D 6-. 975

Fuel tlsa & Dewcr 8- E1EIIENT
Veay LeW as SOL.1 Aft: OL-1.497kg
ROD Storge Sts: NEEL

'Fuel decay SW da 2035
Eatnates as d: 2030
* Tmplate: TRIGA-SS (LWiU.Zx, SST, 10 b 20%, U

'Template EunUwp(UWd): 6.65
Tmnplale SOL Chay Uatal Itss JUT) 0.000185

1a-. DoN Tknoa a

Esatkaed
Canister uae

il.Ealmates--.i- I '. 5. x,, 4 b YGamm Sources
Photon TotaW

CUUWd From Nominal Bounding Fuel hnal Activity Nomina Fuel Boumding Fuel Energy lhotonesIec
Raclonuclide Template Fuel Burnup IUWd) Burnup (VWd (CI) hrientoriwC) hnentodes(CII) Group (bounding)
Ac-227 8.5173E-10 28.58 57.15 O.00E2OO 2.43E-08 4.87E-08 Avg. hVe

Am-241 1E231E-03 28.58 87.15 0.00E+00 5.24E402 _ 1.05Et01 0o0150 9238E+12

Am-242m 14129E-06 28.58 57.15 O.O0E+00 4.04-05 _ 8.DE-05 0.0250 2.033E+12

Ai-243 1.4774E.07 28.58 57.15 O.00E+OO 4.22E06 8.44E-06 0.0375 1.731E*12

C-14 12871E204 2858 57.15 0.00E+00 3.68E403 7.36E-03 00575 1.777Et12

CI.6 2.8120E206 28.58 57.15 0O.E+O0 8.04E5 1.61E-04 0.0350 1t.101112

Cmn243 1.7940E.07 28a.8 67.15 .ODE+00 5.13-06 1.03E205 O.1250 7.9932+1

Cm-244 1.6962E406 2858 57.15 O.OOE+O0 4.52E-05 9.69E45 02250 9337,+11

Co-SO 1.2839E+O0 2858 57.15 0.ODE+OD 3.67E+01 7.34E+.1 02750 4.738E+11

Cs-134 9.0541E02 28.58 57.15 Q.ODE+OO 2.59E+00 5.17E+OO e57so 6299W+12

Cs-135 3.2195EO5 28.58 57.15 0.OE+OO 920E404 1.84E203 o0soo 2.704E+11

Cs-137 2.7564E+00 28.58 57.15 O.OE+00 7ssE8o0 1.582+2 12500 5.49tE12

Eu-154 1S5368E02 28.58 57.15 0.O2E+OO 4.3sE20 a78E 0 1.7500 3.5OE+40

Eu-tss 2.9293E-02 28 67.15 0.0E+0O s-37E-01 1.67E+00 2290 S99W09

Fe-55 7.7158E401 28.58 57.15 O.0+00 2.20E+01 4.41E+01 2.7500 4A68E+07

C.,

j -3 1.1111E.02 2858
1-129 73684E-07 28.58
Kr-5s 2263-E01 28.58

U 111, Np-237 1.2427E206 28.58
Pa-231 3.85 1 E-09 28.58
oPb-210 7.38801-15 28.58

i Pmn F147 2.1023E+00 2858 57.15 0.ODE+00 .0IE+01 1.20E+02

3, PU-238 1.0383E-03 28.58 57.15 o0O.+0O 2.97E42 5.93E42

Pu-239 5.5293E43 28.5 67.15 0.02E+O0 1sE-01 3.16E-01

Pu-240 2.1278E-03 28.58 57.15 0.O0E+0 O 6.08242 122E201
Pu-241 1.0195E401 28.58 7.15 O.O0E+OD 2.91E+0 5.83E+00
Pu-242 2.3128E-07 28.58 57.15 O.OOE+0200 6.612 1.32E-05
RS-226 52m2E-14 28.58 57.15 0.O0E+0 0 1.51E-12 3.02E-12
Ra-228 1.933SE-10 2858 57.15 0.00E+00 s32E-09 1.t11E-
RU-1OB 9.1684E42 28.58 57.15 O.OE+OO 2.62E+00 5.24E+00
Se-79 13018E05 28.8 57.15 0.00E+00 3.72E-04 744E-4
SI-126 1.2167E05 2.8- 57.15 OA0E+0 3.4sE-04 .95E-04

T1-20 1.6947E
ii232
U-233

E--8 2858 67.15 0.00E+00 4.84E27 9.69E-07 j
--8 2ass 57.15 O.ODE+OD 1.39-06 2.79E-06 Thenial Pwe
-07 28.8 57.15 0.2+0o 3.49E206 6.97E-06 I Nominal Heas Bounding

U-234 1.5925E-07 57.15 Q.OOE+OO 4sE4-06 9.10E-06 0Utout ' ea CUtDUt
U-23 -2.6194E-06 288 0.00 5.95E-04 520M-04 5.95E-04 (Wats) Watts)

U-236 12693E-05 28.58 57.15 .O0E+O0 3.63E-04 7.25E-04 tJ6E8+0 S3E40

1-238 -3.6331E-08 28.58 0.00 4.112.04 4.0E2-04 4.11~-04 ToCW Tot

Y-90 Zeo6oE+00 28.58 57.15 o.0oE+00 7.45E+01 1.49E+02
Other Radknucees 1.03E+02 2.06E+02

NIL T e m pla te S el ct S im si r. Bu raun p S in~uui ry!s end C lwcd ws ; _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

T mplae Selection Summar
Fem SFD Umw Basis obr Parameter Dillerences:

Reactor r i LW AND U ZRC IDE LW AN U ZRC HVIDE
FUM addki: S ,,

COi. HlM consiunts U U
SlOL trwcmn 1 8.3974873 10 o 0.1

BurmDSun y W Waste.1 br b u sed In 8 stimate:
Fnwn SFD FdM t ; p

Iom n a l:1 2 F . 5 -..bs w d 0 b 2 d l l aimt l eStoundng: 57.t Ms ebkb u bmW.

Eatsted uunupf
SuMup mul pIer Given Bumup Estimated EOL HWLven SO. MM

bmhat~ ~ ~ ~~ ~~~aimi Swat boela9e
Bouding: t.t2

'PR.eactor *wkbw, donge, wwpug swa. e4 orlher We cwdkn*V tw luevamen mass 0 fort ipel.

'blaf huav hot am1 kuid lsaed wit a ts wol most be dt~ by SOi. hrey mdailwu lo51 OM 9elk bWn vale /lwdUT).

O O 2 I S N F N I E P -0 7 8 
M a r c h 2 0 0 3~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

DOE/SNFJREP-078
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J0
Fuel Radlonuclide Inventory Worksheet

Fuel Nmn. TRIGA STD 8.52 U OF L
SNF ID R.,440

Fuel Unit & rl aw, 139- ELEMENT
Hleavy Metal Mavic BOL-27.8kg EC0L2641kg
ROD Sorage Sft INEE

Fwl decay U dat: 2035
Esme. - da : 2030

Trnptan. TRIGA-SS ILWAJ-Zrx. 55T, 10 t 20% U)
1ermoaft Dumu(mW4: 665

Temp30ae BOL Heavy Metal 0ass (9l): O.OCO95
TemuPab Deeay Tn: 5 yearn

Estirated
Caniser usagae:

18xt10, -
1 .25 1

JU. Estimataes mi x, xb b Y. yb Gamnm Sources
Photon Total

CiJUWd From Nomindl Boundn Fuel Inial Activity Nominal Fud Bounding Fuel Enery Photonstaee
Radlonuclide Template Fuel Bumup (UWd Burnup (MWd)' (Co Invetorles(CI) hwentories(CI) Group (bounding)
Ac-227 8.5173E-10 1,326.90 2,653.81 O.OOE00 t.t3E-06 2.26E-06 Avg, MeV
An-241 1.8331E-03 1.3290 Z66381 O.X0E+00 2.43Eo00 4.86E+00 0.0150 42896E14
Am-242m 1.4129E-00 1,290 2,663.81 O.OOE+00 1.87E-03 375E403 0.0750 9.438E+13
An-243 1.4774E-07 1,36.90 2,653.81 O.OOE+00 1.96E-04 3.92E-04 O.375 8.037E+13
C-t4 1.287tIE04 1,326.90 2,653.81 .ODOE+00 1.71E-01 3.42E-01 OD.75 8250E+13
Ci-38 2.8120E-06 1,326.90 2,653.81 O.OOE+00 3.73E-03 7.41E-03 0.08o 0 5.111E+13
Cm-243 1.7940E-07 1,328.90 2,653.81 O.OOE+00 2.38E-04 4.76E-0 0.1250 - 3.71.E+13

m-244 1.69i2E-0C 1,326.90 2,853.81 O.OE+00 2.25E403 4.50E-03 02000 4133E461
Co23 1.2839E+OO 1,326.90 2.653.81 O.OE+00 1.70E+03 3.3tE+03 003750 2280E+t3
Cs-134 .80541E-02 1,326.90 2.653.81 O.O0E+00 1.20E+-02 Z40E+02 05750 Z.925E+U4
Cs-13 3.2195E0-5 1,326.90 2,6f3.8t O.OlE+00 4.27E02 8.54E-02 ec 125lE+t3
Cs-137 2.7564E+00 1,328.90 2,653.81 O.OOE+00 3.66E+03 73tE+03 1YiO0 2S49E+U
Eu-154 15368E6-02 13690 2,663.81 O.O0E+00 2.04E+0 4.08E+01 1.7500 O.699E+1t
Eu-155 2.9293E-02 190 2,653.81 O.OE+00 .89E4+01 7.77E+01 22500 2.7isE+11
FeP-2 7.7127E801 1,32.90 2,653.81 O.OOE+00 1.02E+03 Z.t6E+03 07500 2174E+0
F-3 1.t1t1E4- 1,326.90 2,653.81 0.ooE+00 1.47E+Ot 2.71E+01 3.5000 2SiOE+Oi
1-129 7.3684E-07 1,326.90 2663.81 OC.OE+00 9.78E-04 t.96E-03 soco 1.404E+03
Kr-85 2.5263sE-t 1,326.90 Z653.81 O.CCE+OO 3.35E+a2 6.70E+02 J.ODCO 1ss4E4W2
tF237 1.2427E486 1,326.90 Ze53.81 O.OOE+CO 1.65E43 330E403 11.0ilC0 1J16E+Ot
Pa-231 3.8511E-09 132V6.90 2Z653.81 O.OOE+OO s&11E-0s t.o2E456
Pb-210 731880E-t5 137890 2,653.81 O.OCE+OO 9AiO-12 1.9m-1t
FrnF147 Z.1023E+oo 1326SO 2 665181 O.OOE+Co z.79E+03 Sss8E+03

Pu-239 5.52i3E043 1,326.90 2,653.81 O.OOE+00 7.34E+00 1.47E+01
Pu-240 2.t278E43 1,326.90 2,653,81 OCCOE+oO Z.82E+OO s.tsE+oO
Pu-241 1.0195E-01 1,32ti.90 2Z653.81 O OOE+OO 1IME+02 2.71E+ti2

Pu-242 2.3128E407 I326.90 Z653.81 O.COE+oo 107E404 8.14E044
Fa-Z26 5278E-14 1,326.90 Z653.811 O.OOE+CO 7.0CE-11 1.40E.10
Ra-228 1.F33E-10 1,326.90 2,65381 O.OCE+OO 2.57E-07 5.13E-07
Ru-18 s u684E402 13290 265318t O.OCE+Co 122E+02 NM
SO-79 1.3D18E-ff 132690 2,65181 O.ODE+00 1.73E42 145E402
Sn-126 1.2167E-05 1,326.90 2,65818 O.OOE+OO 1561E42 1.23E402
Sr-9o z6045E+iiO 1.326.90 2,653.81 ODOCE+oo 1,46E+03 6.9tE+03
Tc509 4.424tE404 1,326.90 2,653.81 CCOOE+Co s.87E-t 1.17E+CO
Thld t.37t3E-tO o e u 6.90 _ Z653 O.t.hOgEl 0c 82E407 35e4E47
Th-M3 t1.3090E-t I 1,328.90 2Z653.81 O.OoE+oo 2.40E-08 4.80E-06
Th-M3 2.5278E-10 1.326.90 Z653381 n.OOE+00 3a35E47 8.71E47
TFlcs 1.6947E-M 1,32690 ZBS1.81 QO.E+oo z.25E405 i.sOE405

u232 4.737E-M 13Z690 2,653181 O.OFOO+0 647E-s t23E-44Tena oe

u-233 1.22C3E407 132690 2,65UI t a OCE+00 t 1.62E404 3.24E044Nmia HeatSouno
LF234 1-5925E407 132690 2,6538t O.OCE+CO 2.t1E404 423E404 Output HealOutpu
U23s -2-f194E-06 1,3269 0.00 1.20E-2 1.54E43 120E402 t(ns wEaft)

U*zi6 126'93E405 1,3Z69 Z65331 O.OOE+00 1.68E02 3.37E402 Imn 1a4

U-23 -6331E-08 1.32690 o.OO 7.47E403 7.43E403 7.47E43 ota

Y-90 2.6CliCE+C0 132.90 Z65&81 QODOE+cO 146E+03 6sgE+03
00m Faloucld, 4.78E+c3 9.s7E+03

ILTempltsak S d Summ . Burnmup Bmm6, ano1 Chech - *, e
Template Seleelbon Summary

Fro SFD Use Lh_ B r ParaineW r ihn
Ratr oerator LW AND U ZIR HciYawOE LW AND u 7oRC HYDFUE

Fadx cl SST SST

iBOL Hit ConUk ft U _ U T
BOL E tch s%. 2ODDOMoIS 0l s>2D.1

EimiSununay (UWdr ft 1r bum"u used la estiaman:
Fn SFD Estmtd

Bonci .5.l 1 wi Avre N0 be mm Om_ bmq

Esiae BumqSf
8Va msiVmer Gie8ur Eskad EOL HUM1a EOL KM

'Realo *wn, rC" r roval, .aae 9A"o f eghe cal xrm*ig VW ,tiadalm eam s la ke id.

Iroti mm*to ll iew am w whl oft wasmmm 1 beIJIi dviddbyt wx he 111avy. Illm iJX gml INDf b vamu (mwvr.

J

I

U.
U

-j

Ui
C0
L

0 0 6/S N F I R P -0 7
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Fuel Radionuclide hIentory Worksheet
L rXaed d Templte, ,W, orama,*n'>fg :.

Fuel Nam: TRIGA SID) SSt2O U OF TX AUSTIN
SNF ID r. 265

Fuel Units 4 Dscr 156 -ELEMENT
Haeavy dtl Ma: BOL.124k: EOL- 2.76S4
ROO Storage ke- iDEL

'Fuel ecaysat date 2035
Estimates as at: 2030

Tueplate: TRIGA-S g.WIUZx. SST. 10 ID 20%. Ui
'emplate Bunmp(UWd): 6.S

Template iO ieavy Metat isslwln): 0.0O19t
Temlte nea Tble: s

Estimated
Canister usate:

18x1o
1 .41

- 11. EJidmates n x56 x' b Yb Gamma Soures
-a

nPton Total
CWWd From nl Bounding Fuel 0 n aF Activity NominalFuel Bounding Fuel Enegy Photonsteec

Trnpiate Fuel Bumup (Wd? Burnup (lWd? (Co) Iventoers(CI)Ibnentoes(C) I, Group (bounding)Radionuclide
Ac-227 8.5173E-10 342.61 685.03 0.OOEC00 2.92E-07 553E47 1 Avg. May
AM-241 1.8331E-03 342.61 685.03 0.OOE+00 628E01 1.262+00 0.0150 1.107E+14
AM-242m t .4t1291t6 342.61 685.03 O.OOE+00 4.84E44 9.68E.04 0.0750 2.436E.13
Am-243 1.4774E-07 342.51 685.03 O.OOE.OD 5.06E2-0
C-14 12871E-04 342.51 685.03 0.O0E4.00
Clae 2.8120E-06 342.51 685.03
C D-243 1.7940E-07
Gm-244
Co-6tO

_ Cs-t

1.GM6E-06
1.2839E+00
9.0541E-02
3.2195E-05
2.7564E+00
1 66E-02

342.51
342.51
342.51
342.51
342.51
342.51

E. 01 e 60E+01

00375 2.075E+13
O0.075 2.1292E13
0O.65 1.3192E13
0.1250 9.580212
02250 1.119E+13
0.375O 5.679E212
0.5750 7.850E+13

68s.03 O.OE+00 t.tOE-02 2.2tE-02 0O.650 3.240E+12
885.03 O.O0E+00 9.44E+02 1.892+03 12500 6.581E+13

342.51 685.03 O.OE+004 5.26E+00 1.05E+01 1.7500 4.387EO10
Eu155 2S29JE-02 342.51 685.03 O.OE+00 1IA0+011 ZOtE+01
Fe-55 7.7158E-01 342.51 685.03 O.OOE+00

I H-3

U 1-237

Pa-231
.-k b-2110

Pu-239

225o 70712+10
2.7500 5t112E08
3.8000 68302E+07
5i0000 3.778E+02
7.0000 42792+018.65E+01 1.73E+02

342.51 685.03 O.OE+00 4.26E-04 6.51E-04 11.0O0 4AM7620D

685.03 O.O 01E+O2-E-06 254E-06
7*7880E-15 342.51 685.03 O.00E+00 2.53E-12 5.06E-12
2 4n D- 3A4 5I 65R M n ODEi400 7 OEW.. I 4AF..M

1 .0383E-03 342.51
5.5293E-03

Pu-240 2.1278E-03 342.51

685.03 O.OOE00 360-01 7.11E-01
685.03 O.O0E+00 1.89W+00 3.79E0+0
685.03 0.00E+00 7291-01 1.46E+00
685.03 0.0E0200 3.49E401 &.98E401
685.03 Q.OE+00 7.92E405 1.58E-04

Pu-241
Pu-242

0.00D+D00 1.81 E-I1 3.62E-11

1.9338E-10 342.51 685.03 O.OE+00 662E-08 1.32E47

Ry-106 9.1684E-02 342.51 685.03 O.ODE+00 3.140401

S-79 13018E-05
Sn-126 1.2167E-05
Sr-90

342.51
342.51
342.51
342.51
342.51

685.03 O.E0+00
628+E401
8.92E-03
8.33E-03
1.78E4+3

O.002+40 - 1 52E-01 .03 -01
685.03 O.ODE+00 4.70E-08 939E-08

1A609DE-11 342.51 685.03 0.OE+00 620E4-09 124E-08

25278--10 342.51 685.03 0.000+00 858E-048 1.73E47
I -206 1.6947E-0- 342.51 685.03 OOOE+00 S.8E-06 1.16E-05

4.8737E48 685.03 O.OE+O0 1.67E4- 334E-06 Thermal Power
- U-233 12203E-07 342.51 685.03 O.0OE+O 4.18E-05 8.36E-05

U-234 1-5925E47 342.51 685.03 OOOE+00 6.45E-05 1.09E-04
tl235 -2194E-06 342.51 0.00 129-02 120E-02 129E-02

U236 1.26S3-05 342.51 685.M 0.00E+00 4.35E-03 8.70E-3

U-238 -36331E-08 342.51 0.00 8.12E-03 .11E-03 8.12E-03

Nomnlw t sounding
, Output Heat Output

ne. Vans) ltg5

139OSE89001
Total Total

Y-90 2.6060E+00 342.51
Other Radlonucde
IlL Template Selection Suninar7.Bw. Seanuesry.and Cbect _________

Template Selection Surrnary_-__
Fram SFD Used

Reactar ilodsr LW AND UZDRC HYDRIDE LW ND UDRC KYDIDE
VF CW6g S SST_ _

BOL NM Ccniunts:_ U I
EOL eak*~ %- 19.7896S18 0b2.

easis lor Parameter Differences:

VI Bup Sumnmary (Wd' fo- Basis tr bumup used hi estimate:
IIFeSFD Este Upae

BYundb I e bamwadndtdhilo mblm I sk

IChecks I_,

I

NOSU~~~~tSL sti ate Bu up Estimated tOC HWGiven EOL NM
I ianh 0.3:3| 1 no

Iou 0. 6 6
_- 'Toacl r *wkbwr CM ass aLe strage hodaing eor O t be elat e d byf 801. he etr l d fues So fel.

*Tds W"Mu br al k assolOWW " W& nwmistf be dvided by BWt hsav mlass tu~eI gel apdc buapv kjs (LWdwrn.

D-OoESN IROP-07
Revision 0

Match 2003
Page D-303 o1 D-85



Fuel Radionuclide Inventory Worksheet
L Fe4 and Theylate Jp~~~~~~~mdoq.~~~-,

Fud NuarA 'TRIGA STD 8.52 U OF UTAH
SNF ID 8- 281

Fuel Uin~s & Deeer. 8 -ELEMENT
Heavy M.llileav BOL.%4773kg; EOL.14.5188g
ROO Storaga SIWm INEEL

'Fud decW sbrt daW 2036
Esthnatea - ci* 2030

Taneplate TRIWSS (LWWA-Zx OST. 10 t 2D% U)
'TIMPat Bhmup(UW* 6.65

Template sOL Heav Metal Mass (MT) 00195
Ternltas Dea Thne: 5 aS

Estbirated

Canister usag.. J
1 0.77

JU.EFstUimatce '%U- I X. N b Y. A I German Sources

CIUWd From
Photoa Toti

Noia _Bu,,dng Fuel Iitl hActivit Nominal Fud Bounding Fueld Energy Pbotonsisin;

RadFonuclida - Template Fud umup (UWd Bunup (lWdr (Cl) tnvsentorles(Ci hventieC Group
Ac-227 8.5173E-10 243.42 486.8 O.OOE+O0 2.07E-07 4.IsE7 AvIL MeV
ArF-241 1.8331E-03 243.42 486.85 O.XE+00 4.48E-01 s92E-01 1 0.0150
Am-242m 1i4129sEe 243.42 486 0.00E+00 3.44E.04 6.88E-04 4 0.0250

(boundin) J
Am-243 1.4774E-07

12S71tE-04
243.42
243.42
243.42
243.42
243.42
243.42

486.86 O.OOE+00 3.60E-0 7.19E-0S 0.0375 1.474E,13
O.OOE+00 3.13E-42 627E-02 0.0675 1.513E13

1-S7E-03 0.08o0 9.37tE+12
I 6A0oE,12

Cm-244
Co eo 28398E+00 486.86 0.00E+00 3.13E+02 I
CS-134 9.0541 E-02 243.42 486W.8 0.00E+00 2.20E+01 4.41E401
CS-135 3219sE.06 243.42 486.85 O.OOE+00 7.84E-03 1-57E-02 I 08500 2.303E+12

2.7564E+00 243.42
243.42
243.42
243.42
243.42
243.42

48686 0.00E+0O
486.86 O.OOE+00
486.8s O.OOE+00
486.86 O.OE+00
48885 0.00E+00
486.85 0.00E+00

6.71E+02 134E+03 t 12500 4677E+13

J
j
U

3.74E+00 7.48E+00 1.7500 3.118E+10
1.43E+01 22500 s O25E+10

2.7500 3.98+81.1
H-3 4.641E+807
1-129 7-3684E-07
Kr-8s 2.5S3E-01 243.42 486.85 0.00E+00 15E+01
Np-237 1;2427E-06 243.42 486.85 o.ooE+00 303E-04 e.05E-04
Pa-231 .8511E-09 243.42 486.85 O.OOE+00 9.37E-07 t.S7E-t
P1>210 7.3860E-15 243.42 486.85 O.OOE+00 1.8OE-12 3.60E-12
Pm-147 2.1023E+00 243.42 48685 O0DOE+00 5.12E+02 1.02E+03
PU-238 1.0383E403 243.42 48.85 O.OOE+00 2.63E-01 5.00E-01
Pu-239 6.52938-3 24342 486.85 0.00E+00 1.36+40 2.69E+00
Pu-240 2.127sE403 243.42 48685 O.OOE+00 5.18E-1 1.04E+00
PU-241 1.0195E-01 243.42 486.85 OOOE+00 2.48E+01 4.96E+01
Pu-242 2.3128E-07 243.42 48686 0.OOE+00 5.63E-06 1.13E-04
Ra-226 s27s2E-14 243.42 488 Q.OOE+00 128sE-t 2.57E-11
PRt-22tt 1.933E-10 243.42 486.86 0.00E+00 4.71E-S 9.41E-s
Ru-106 9.1684E-02 243.42 48685 Q.OOE+00 223.E01 4.46E+01
So-79 1.301SE-06 243.42 486.8 0.00E+00 3.17E4-3 e34E-03
Sn-126 12167E-06 243.42 486.85 Q.OOE+00 2.96E-03 .92E.03
sr-so 2.6045E+00 243A2 486ss 0.00E+00 6.34E+02 1278+03
TC-99 4.4241E-04 243.42 486.86 Q.OOE+00 1.08E-01 2.1sE-01
Th-229 1.3713E-10 243.42 48e85 0.00E+00 3.34E-Ot &66E8-

J
4
j

E-s
Th-232 2.s278E-10 24342 486.85 Q.OOE+00
T7-206 1.6947E-08 243.42 486.85 0.00E+00
U-232 4.8737E-0 243A42 486.85 Q.OOE+00
U-233 12203E-07 243.42 486.85 QOE+00
U-234 1.592E-07 243.42 486.85 QOOE+00

4.13E-OS1
1.19E-06
2.97E-05
3.88E-06

. _ _ . = : _ _ : _ _= _

Thermal Power
Nominal Heat Bounding

Output HaodOutput
(Wats) (Waft)
1.AZ*M 2.3E+01

TOWal Total

U-235 -2.6194E-06 243.42 0.00 6.36E-03 .72E-03 6.35-03

j

iI

U-236 1 2693E-0 243.42 48685 0.0DE+00 3.9E-03
U-238
Yv-0

1 243.42 0.00 3.98E-3 3.97E-3 3.98-03
243.42 486.85 0.00E+00 6.48+39 1.78E+03

6.78E+02 1.76E403Other Radloneuckl
* x i

XIL Tenplate Scdtion Srnmu, Burnup Sunm v. Da
ITemple Selection Summary

t . R . ...

An Dab

Fad Cle dbug.F as1DUsd

SOL Hu cranta!uena[J,,,,
am 8,sichmm* %!I la 899 gg51110M020.I

ji

Isrnu summaryR(Wd

Nombe
I3 -ucoi

fassor burmup used in estimate:

~1
ohdbemp afttafta tee heew7 meld rradestcye4

t av bowanwoo~edblaW. talmemeltes

in,.

j
I

Estimated Bumupf
Durnup Multiplier I GWm Sumup 1

0.491NORWI
-.--

shnailted EOL HlIUlyn EL NMM

0.9s7L l . .

'RecTr sdadw% ca remval. apag e Iber ofbm dte om*m SeW IracLaan ceased for kl.

'rowd btiumu foa hAdk aseodaled wIi Ilas wodulese awu be dvlkdeby SOL heavy meld .me 10 ga apecll beaue* vakma 0WOUTJ).

a
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Fuel Radionuclide Inventory Worksheet
JFaet ed Temlateilnnfumia . *

Fuel Nune: lRtGA SID SAM UC e 3Be
SNF ID s: 674

Fu s Unk&sc, Ilh -ELEMENT
Heavy Metal Uss: SOL.21.645kg; EOL.19.t7kg
ROO Stoage Str tNEEL

'Fuel decay SW datr: 1982
elbuates as at 2030

Tmnpat TRIGA-SS (LWdJ.x. SST, tob 20%, 0
armptate Slmup(mm): 6.6-

Template SOL Heavy Metal Mas (UT).: o000195
Template Decay Thw 35 yeas

Estinated
Caniter usage:

1Sxt10'
1 1.00

- 1i Esfatemmla

Radionuclide
AC-227

- Am-241

m X6 b Y., Yb Gamma Sources
C

CaWtd From Nominal Bounding Fuel hitial ActIvIty Nominal Fue Sournding Fuel

Template Fuel Bunwup (1WO) S up Iwo fCQ bVntodwcS) *%ventoresiOl

Photon Total
Energy Photonelec
In 01-AI,
_, vw - au}

- ----- -- - --- -- ~ -
D./L3jJtR.7 z~jU.W4 41r~.M.U U.OUug+0O 115ft-up 3.17E-05
a9068E43 2X362.94 4.725.88 O.OOE2+00 9.23E+00 1.85E4.01 e

Am-242m 12325E46 2.362.94 4,725.88 Q.OOE+00 2.91 E-03 5.82E-03 o0.0S 68548E.t3

O.0_E+00 3.48E-4 6.96E-4 0.0375 6S5E+813
6.06E41 0.0575 6.41.E*13

0.0850 3.861E+13
D_ i.t2E IU3

CnF244 5.3835E-07 - 2,362.94 4,725.88 QOOE+00 1.27E43 2.54E43

CO-60 24887E42 2,362.94 4,725.88 0.00Q+00 5.88E401 1.18E+02

CS-134 3.803DE46 2,362.94 4,725.88 O.OOE+00 .99E43 1.80E42

Cs-135 3.2195E45 2,362.94 4.725.88 0.00E+00 7.61E42 1.52E-01

3_J25Et13
1A50E813

'-

116. CS-137

Eu-184
P0-55

1,3788E+00 2,362.94 4,725.88 0.00D+00 3.26E+03 652E+03.

ZS62.W4 Nt.O UtvLAJ4U ;524L44I 6.0Us44Ai 1.7500 6S42E.10

4.4361E-04 2,362.94
2.6075E404 2,362.94
2.0647E403 2,362.94
7.3684E47 2,362.94
3.6346E42 2.362.94

4,725.88 0.00D+00 1.05.E+0 2.10.E+0 22500 5279E407

O.DE+00 8.16E-01 1.23+00 27560 2427E.06
ID 5 E+3
2.4545+03

= 4,725.88 O.ODE+00
I 2,362.94 4,725.88 O.ODE+00 3.03E-03 6.07E-03 I

PA-23
Pti-210

2,362.94 4,725.88 O.OOE+00 2.92E405 5.84E-05

_ t L5336E-13 2,362.94 4,725.88 O.E0+00 8.35E-10 1.67E49I PMm-147
.- d Pu-238

0.00E.00 1.80E+00 3.618+00
3.87E+00
2.618+01

Pu-242 2.3128E407 2,362.94 4.725M8 0.0082+00 SA.4884
Rha-999 9.6481E-13 2,3ti:94 4.725.B 0.00D+00 228E49 4.56E43

7- PRa-226 2.5188E-10 2,36294 4,725.83 O.D0E+00 5.95E47 1.19E846
Ru-106 1.0214E-10 2,3294 4,725.8 Q.OOE+00 241E847 4.S3E-07

1.3014 O.OOE+00 3.0BE42 6.15E42

. 4

Tc-99 4.4241E-04 2,36-W94 4.725.8= 0.00D+00 -1.058+4

I

-.W

Th-229 5.9684E-10 2,36294 4,725.88 O.OE++00 i.41E46 2.82E46
Th-230 9-38OE-11 2,362.94 4,725.88 O0.OE+00 2.22E47 4.44E47
Th-232 2.5278E-10 2,362.94 4,725.88 O.OOE+00 5.97E47 1.19E46
T1-206 1.372348 2,6Z2.94 4,725.88 0OOE+00 3.24E-05 6.49E45

UI232 3.6932E482 362.94 4,725.88 OOOE+00 6.73E45 1.75E44 Thermal Power
UJL33 1.2224E47 2,362.94 4,725.88 O.OOE+OD 23E.04 5.78844 Nominal el Bounding

U-234 2.5714E47 2,362.94 4,725.88 0.008D+00 .OBE44 122E43 Output Heat Output
U-235 -2.6194E46 2.362.94 0.00 9.5E43 a17E43 9.35843 (Wa) (Watts)
U-236 12695E85 2,362.94 4,725.88 Q0008+00 OOE42 6.00842 3AOE441 7908401

Z6Z..Mz4 u.uu __ .4wr-u oDj'JZ-, loTa Teta
6.03E+03
6esoE+e3

eipaeSelection Summary r -11

Readem RIDUO!jLWANUZ3RC

*SOL NM consltauenls:. AND 7

easls kr Parameter Cltfetences:

a

L-

301.L e ark h nent % J - F 25 [ toF IC_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

[ B u m psu may W #d) L lasb kw hurnup used In estimate:

I ~ o m k e L E ~ i F ro m G M Z Z tii i e w , s ~ h e B at l n n d s o v

L .. . . ! i . . t 7 2 . 8 t l . s d m h~im ree m s ed ) eb l etalal m l b m so

. .

4.~ Chacks

Su upmullipiter I iv n jr u Estimated H0 M WGIven OL HIJ

5Tca bllmup Mcr all foa aseodated eh this worcktheet must1 be dvlled by GML heavy metal mass)ID get spedflc baump values OWMWU1.

- OEISW/.REP478
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J
Fuel Radionuclide Irrventory Worksheet

.L Fl4 Tmpbt1 s
Fuel Nm: TRIGA S1D $.SW UNIV. OF WtSCONSIN

SNF ID R. 262
Fuel Units * Dewe 128 -ELEMENT
Heavy Metal Una BI 4Sc a eOL.18ftk
ROD Sterage Slt: INEEL

'Fud de Start drew 2035
Esmwates as oft. 2030

Templtsf TWIGA-SS (LWAI-Znc. , 51. lW 2M% U)
'Tompbstsfausup(lftW4 6.65

Template B0L. Heavy Metal Mass (AJIT) 0.000195
Ternolabe Decay Thu. S vemn

Esturated
Carister usage 1

185x0 I
1.15

-IUI Estidmm at A. X, 3, b A. Gamma Sources
Photon Tob4

CUNTWd From nx u Fad lull Activity Nominal Fuel Bounding Fued Energy Phobonslsoc
Radionuclide Template Fuel Bumup (UWd) Buumup (UWdf (CI) hlventories(CI) Invntorles(CI) Group (boundkxh
AC-227 8.5173E-10 2,651.52 56303 O.ODE+00 2.26E-0 4.52E-06 Avg MV
Am-241 1.8331E-03 2,651.52 5,30303 O.OOE+00 4.S6E+00 9.72E+00 0.0150 8.571E+14
Am-242m 1A129E-06 2,651.52 6,303 0 O.OE+OO 3.75E03 7.4903 0.0250 1.886E+14
Amn-243 1.4774E-07 2,651.52 5,303 .O0OE+00 32E-04 7s3E-04 0.0375 1.606E+14
0-14 .27tE4-04 2,651.52 530303 O.ODE+00 3.41E-t 6834-01 0.575 1.64i+914
c136 2.8120E-06 2,651.52 6,303.03 O.ODE+OO 7.46E-03 .49E-02 0.0850 1.021E+14
Cn243 t7s40DE-7 2,651.52 5,303.03 0.00E+00 4.76E404 ss.1E404 01250 2.7.SE+t3
C-244 1.6962E3-0 2,651.52 5,303.03 0.00E+00 4630E+0 9.O4OE03 0020 3.146E+13
CO260 12423E+00 2,651.52 5,03 O.O0E+00 3.43E+03 6.50E+03 0.3750 43s07+1J
Cs-134 9.0641E-02 z6st 62 5,3m3 O.DDE+OO Z-4DE+02 4.SDE+D2 0Z750 5845E+14
Cs-t3s 3.2511E40 2,651.52 5,303.03 0.00E+00 8-s4E402 2.01E4t0 OBSO E+13
Cs-137 27.864E+00 2,651.52 5,303.03 O.OOE+00 7.31E+03 .4sE+04 12500 51094_4
Eut-14 2.1E3602 2,651.52 5,03 0.0OE+00 4.Q7E+03 . 1SE+0O 1.7040 3,39E11
Eu-213 12.933E-3 2,651.52 5,303.03 0.OOE+00 7.77E+00 t.51E+02 0 2s s44E+1
FP-23 7.7152E9- 2,651.52 6,303.03 O.ODE+00 2.0E+03 42.9E+3 z75oo 41
H-3 1.1111E4- 2,65152 5,303.03 0.00E+00 264E+00 1.1E+01 35080 5.0
1-12s 7.36e4E-07 2,661.52 5,303.03 0.00E+0 10s5E03 3.91E03 s XGO 2.705E+03
Kr-2 2.3263E0- 2,661.52 5,303.03 0O.DE+00 670E+02 1.34E+2 3 7.0000 303E+02

p237 t.2427E0-4 2,651.52 5,303.03 O.OE+00 3.340-03 2.50E-3 10D80 3.60E+
Pa-231 1.98381E10 2,651.52 5,303.03 0.00E+00 1.12E0-0 1.04E-06
PR 1t0 793180E-16 Z651.52 6,303.03 0.00E+00 .46E-11 4.82E-116
PS 147 1.1023E+05 Z.651.52 5,303.03 O.OE+00 3507E+03 1.11E+04
Pl-236 13167E-053 z651.52 5,303.03 0.00E+00 3.70E+00 5.45E+00
Pu-23O .60453E-03 2651.52 5,303.03 O.ODE+00 6.47E+03 1.3E+01
Pu-240 2.127E-043 Z661.52 5,303.03 O.OE+00 1.64E+00 2.13E+01
Pu-241 1.3135E-01 Z651.52 5,303.03 0.00E+00 2.76E+02 -. 4E+02
Pu-242 1.3t26E407 z651.52 5,303.03 O.OOE+00 .13E-04 123E-03
Ra-z22 s52782E-14 z6sts52 5=.03. Q.OOE+OO 1.40E-iO 2.sOE-to
Pa-22S 1.533sE-10 2,661.52 5,303.03 0.0E+00 5.13E-07 1.03E-06
PAI-10 s.16s4E402 2.6st s2 5.303. Q.OOE+OO Z.43E+02 4.86E+02
S5-79 t.30tsE46 2.661ts2 5=03D QOOE+OO 3.4sE42 e.s0E-M2
Sn-126 12697046 2.651st2 53003 0.00E+00 3.23-02 8.49E-0
SRat d 2.604sE+oo z6stWO2 SX QOD ELE+W est6.9E+03 U NE+04
Tc-ss 4.4241E404 2.661ts2 s3&03m QOOE+OO 1.17E+OO z,3sE+OO
Th22s 1.37t3E-t 2.621ts252 S.3I m QOE+OO 364E47 7.Z7E47
Th-230 1.80s0E-11 2.651-52 5s 3os QOOE+OO 4.80E-08 9.59E-08
Th-232 2527SE-10 2.66ts52 5A3o ~ QODE+OO Q70E407 1.34E-0e
T-20s t.6s47Es Uz6sts2 ie030ao O.ODE+OO 4A5069ee00.4 ssE
b232 4.s737E-0s 2.66ts52 5dO3 m QOOE+OO IMsE-4 2.ssE404 Thermal Power
LO-= 1.2203E407 2,651ts2 5 m0 QODOE+OO 324E404 s.47E404 Nomina Heal Bondin
U-M 1.ss2sE407 z66ts2 s. 030a QOOE+OO 4.22E404 s.44E404 Output HeatOupu
s26 -Z~S14E-06 2.66ts2 QOO0 I.OSE-M 3s84E-0 m .BE-2 (aftn) (Waft),
s23e 126s3E-05 2.5eSs2 5.303m O.OOE+OO 3.37E402 s.73E402 Iat4+02 3.0sE+02

s d- eov 31Eoo s 2.e51ts2 ooo or00 ee&7k1Ew c ge.71aEas3 Total Total
Y-s0 Z.6060E+00 2.6sts52 _ 5.03m QODE+OO e91E+m3 1.3S+04
OthrRdoncie 9.56E+03 1Ls1E+04

ru;rrenta el Sgel specifi SSand be vlues . .7.,
TerrNFt Selection Sumarry

From SFD Used ftor Parar0e0r Dc5nces:
Reacor moeatr LW AND U DiRC MDRIDE LW AND U DIRC HfYDRltE

FuACl~bdm Su SST
BOL Hot Co _tunc U U

BOL Er~khne* V 20 1 o b20.1

BunpSumtusay (IWdf faa or bumurp used In esdmb
Fre Sm Embnat

Nomhal: ~~~~~~~2.651.5 hp bld his te hmm m mae YG

Esiae Bumup
Bvnwm Mltlie~tr Gie Dum Esgmbd EOL HlWvan EOL MM

llonmWat 312 r 1.00
Bounftw:l &2M

'Reaci ftbw Cm movY sap, fptnW dzft- d -*at la daft cnme hr kw.

'ola bM hM at 1011 d3012 wlb M woke, nW be &dvsd by 80L heay meW mass 10 gt speilk Wra value (tWdNT),

U'
i:

-j

U
U
U!
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Fuel Radionuclide Iwentory Worksheet

XF8 -id w TemplAte Wioniatflor,
Fuel Namwc TRIGA SID 85120 USGS

- ~~~~SNFme-.t964
Fuel Units & Dmcr: 1- ELEM1NT

Hvy Metal Mass: SOLO.1k1g: EOL-0.1S3.g
ROD Storage Sle: EEL

'FuW decay tart dae: 2035

Eates as of. 2030
Templte TRIGA-SS (LW&$-Z. SST. 101D o0% U)

3T-Vse tB -P(UWd): 6.65
Template SOL Heavy eal ses I): 0.W0195

Trmiste Deear lime: 5 wars

Estrnated
Canister usage

16'z10
0 .01

- SI. Estialitsc .. In X. X.b ' Y. Y Gamma Sources

Photon TOtlM

CWWd From Nomrinal ounding Fuel Initial Aclivlty Nominal Fuel Bounding Fuel Energy Photonsfee

Radionuclide Template . Fuel Bumup (UWdf Bumup (MWd* (CI) - venoreCI) Itnh t ) GCup (bounding)

Ac-227 &6173E-10 0.76 1.3 0.00E+00 6.506-10 1.30E9 Avg.MNV

Am-241 1ft331E-03 0.76 1.3 0.002+00 1.40E03 2.80643 0.0150 Z469E+11
-

An-242m 1.4129E-06 0.76 1.83 0.QOE+00 1.08E06 2.16E-46 0.O250 .4-2E+10

AM-243 1.4774E47 0.76 13 0.00E+00 1.13E47 2.26E47 0037A 4A26E+10

C-14 12871E44 0.76 1.53 0OE+00 9.83E1205 1.97E44 00575 4.748E2+10

C%6 2.8120E406 0.76 1.53 O.O0E+CO 2.15E46 43-0E6 0065O 2.942E10

- Cmn-243
Crm-246

1.7940E47 0.76 7 1 0.1250 2.1306E10
2,4956+10

0.76 1.53 0 6.921E02

6-1
. I

cs-137
6 0.76 1.3 O.ODE+00 2.46E-05 4.92E-05 I 0 O - 7.225E+CW

2.7564E+00 0.76 1.53 0.00E+00 2.11E+00 421E+00 C 12500 1A67E611

1 .0.S UAA�4'iAJ 1.1 I�4k -

6U-104 W. 7a 1 3 .LOZ+OV 1.11c-w Z.45-Lr 1.75w O.-,SL4G,

Eu-155

K.-85

2.9293E.02
7.7158410
1.1111E.02
7-8684E.07
2.8263E-01
1.24ZE-06
3.851I1E-0

0.76 1.53 0.00E+00 4.47E-02 2.25 1.57,-40

oAAAAA 2.7500 1251E40

0.76 1.3 Q.OOE+0 060 9.49E47 1.90E4(

0.76 .8 0.0O0E+00 2.94E-09 Sf8E49

Pb 210 7.380-15 0.76 1.53 0.OE+0a0 5.64E-15 1.13E-14

I I
Pm-147 2.1023E+00 0.76 153 0.00E+00 1.61E+00 3.21E+OO

Pu-238 1.0383643 0.78 1.53 OO E+00 7s3E.04 1.58E-03

Pu-39 -5293E-03 0.76 1.53 0.O0E+00 426403 a45E-03

Pu-240 2.1278E43 0.76 1.53 O.0OE+O0 .1.62E43 3.25E43

Pu-241 1.0195E-01 0.76 1.83 .006+00 7.79E6-2 1.56E41

Pu-242 2.31282-07 0.76 1.83 O.o0E+00 1.77E47 3ME.347

Ra-226 52782E-14 0.76 1.53 0O.0E+O 4.03E-14 8.066-14

Ra-228 1.938E-10 0.76 1.53 0O06+00 1.48E-t0 2.95E-10
-

RI-10EQ6 9.64E42 0;76 1.53 QO.OE+Oo 7.0DE402 1.40E41i

Se-79 1.301SE-0s 0.76 1.53 0.00E+00 9.94E6- 1.99E94

Sn-126 1.2167E-05 0.76 1.53 .OOE6+00 9.26E06 1.86645

Sr90 2.6045E+00 0.76 1.53 O.OOE+00 1.096+00 a986E+0o

Tc-99 4.4241E-04 0.76 1.83 O.OOE+00 338E44 6.76E44

Th-22 1.3713E-10 0.76 1.83 0.0E+00 1.OSE-10 2.9E-10

Th-230 1.09E-11 0.76 13 0.00E+00 1.3E-11 2.76E-11

Th-232 25278-10 0.76 153 a.OE+OO 1.3-12o0 3.86E-10

Tt2a 1s.8947FE.0 0.76 1.53 a0.OE+O 1296-08 289E6-08

U32 4.8737E46 0.76 1.53 a00E+0O 372E-08 7.44E-0 I Themal Power

U33 12203647 0.76 1.53 0.O0E+0O 9.32E-08 1.86E47 I Nroinal Heat Boundina-

UL234 1S9256E47 0.76 1.53 0.00E+00 1.22E47 Z43E47

9is -2.A1Q4ES06 0.76 0.00 7.791-05 7.69-E05 7.79E-5
Owotpo I lefa.I

:
u-236 12693E45 0.76 1.3 0.00a+00 9.69646 1.944 w 4UF4E42 5.5E-02

U-=3 -3,6331E46 0.76 0.00 4.97E46 4.97E4s 4.97E45 Total Total

Y40. 2.6060E+00 0.76 1.3 0.OOE+OD 1.96+O 3.98E+00

- Other Radonucldes 2.76E+00 5.51E+00

R212)empistSaeetlenSmmary,urb ampSuunar':, and ecks __________________

ri.plate Selection Summary - -

ai S kFw Ued BasIs r Paraeter Dlfferences:

Reactor 1 AM H LW AHND U ZIRC HYDhDI

Feal Cladding . SST ssr
SoLtUConsiumits:j U 4 U

DOt.L EWA %l 19.52431M O2 lO _31 .

urnup Sunnmary (Wd7- fosIs for bumup used In estimate:

FtRm SFD Ed
Homkm*k

bg:| 1I smauma edtbto be te n bumO.

I 1

Mcbrb'l

Estlaurled EOL tlMAGven 901. HU

C
'Reactr dshtAnm. mm removal sorage. shipping r oter daft corateig V al hrajafim cessed 1br kid.

*raW b p tor da f assodited wIth tds worlshee must be divlded by EOL heavy metal mass lo get pecilic bmMp wvals (W MT).

DOEISNF/REP4078
Ravbion 0
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Fuel Radlonuclide Inventory Worksheet

L-Fue twxITeitaf1tworutasdw
Fudl Nunam TRIGA STD 8.&'2OWSU

SHP ID ft 266
Fuel Units & Deser 13? -ELEMIENT
Heavy Meal Mam- 90..26.7151kq: EOL.23.482
ROD Slorae Sa. INEEt.

'Fud d*M sVt ddsa 2035
Estirratee as* 2030

TOanptat TRIGA-SS (LWAJ-Z SST. 10 10 20 Ul
s1mph Bumup(31wd: 6.65

Template 80L Heavy Mean 1# (lt): 0.000196
Temnlate Dea Tiaw 6 w

Estimated
Canier usat a J

SrxIOt I
1.23

IL Fjiimatel m 7~- m0 X. b Y.Gamm Sources

"s,"

Phoion Tota
CUWGdFrom I Nomiaf BodngFu Initial Acity Nominal Fuel Bounding Fuel Energy Pholonslsec

Template Fuel Bumup (lWcf BDumup (MWdf (CI) hnenoules(C1) bIventodes(CI) Group (bounring)
8.5173E-10 3,086.44 6.172.87 0.OOE+00 2.63E-08 5.26E-06 Avg.; Ma
1.8331E-03 3,088.44 6,172.87 O.OOE.00 5.66E+00 1.13E+01 J 0.150 9.9r77E14
1.4129E-06 3,08644 6.172.87 000E+00 4.38-03 a.72E-03 0.0250 z95E+14
1.4774E-07 3,086844 6,172.87 0.OOE+00 4.56E-04 9.12E404 0.0375 1.89E.14Am-243

C-14 1t2871E-04 3,086a44 e 172.87
CO38 2.8120E06e 3.086.44
Cn-243 1.794a4-07
Cm-244 2 0-1 50
Co460 E. 03 7.93F+03 o 0.3750

1.172.87 0.00E+00 -2.79E+02 -- 5.59E4.02 0.5750 6,804E+14
q snAA " A 417 e7 fl tVII...M a CAPJY 4 000jl oe 850 2s2E..o -a+00 3.08s.44 8.172.87 O.00E+00 8.51 E+03 1.705+04 12500 Si930E+14

Eu-164 1t536sE-02 3,086.u 8,172.87 OW.0E+00 4.74E+01 9.49E+01 1 1.7500 3.95t3t55.I
Eu.155 2.9293E-02 3,088.44
F-55 7.715sE-01
H-3 t.11
W-

3,088.44
3,088.44
3,08s.44

- 3,088.44
3.088.44

6,172.87 O.OOE+O0 9.04E-01 1.81E+02
6.172.87 O.WE+00 2.38sE+03 4.765+a3
6,172.87 O.OWE+00 3.43E+01 6.86E+01
6,172B7 O.OE+00 2.27-03 4.55E-03
6.172.87 O.0WE+00 7.BOE02 1.56E+03

I. smaoi

Ull

56.371E+t1

6.172.87 O.0WE+00 3.84E-03 7.67E-03 I 11.0000 4.12E41
3,8511E-09 3,088.44 8,172.87 O.0E+00 1.195E43 2.38E-05

Pb-2"O 7.38soE-1s 3,08s44 0,172.87 O.0E+00 2.28E-11
Pn-147 2.1023E+00 3,086.44 6,172.87 _

1.0383E-03
PU238
Pu-24 0
Pu-241
Pu-242
Pe-2rn

E-0 3,088.44 6,172.87 0.OOE+00 3.1sE+02 629E+02
-07 3,086.44 8172.87 0.OOE+00 7.14E-04 1.43E-03
-14 3,08ss44 68172.87 O.OOE+00 1.63E-10 3.265-105.2782E

Re-=B 1.9338E-10 3,086,44 S,172.87 O.OE+00 I
Ru-lOS

6,172.87 O.OOE+00 3.76E-02 7.51E42
2.6045E+00 3,086.44 6.172.87 OOE+00 e.04E+03 1.61E+04

Tc-99 4.4241E-04 3,086.44 6,172.87 0.005+00 1.37E+00 2.73E+00
Th-229 1.3713E-10
Th-230 1.8090E-11
TiF232 2s278E-10
Ti-208 1.6947E-08
U-232 4.7375E-08
U-233 1.2203E-07
U-234 1.5925E-07
U-36 -2.6194E-08
U-23S 126g3E45
U-238 -36331E-08
Y-90 2.6060E+00
0h PAdOUCtdea

IlL Tenmpate Selectin Sumnmay, Burnu Sun
TaMpLat Selection Sumnar - _

3,08SA4 6,172.87

3.086.4 Thermal Power
Nominal Heat Bowuding

Output Hem Outpud
(Wafs) (waft)
1A.E+02 a35E+.2

Total Total

0.00 1.14E-02 3.354-03 1.14E42
8,172.87 Q.OOE+00 3.92E-02 7.84E47 2

0.00 7.20E-03 7.09E-03 720E43
8,172.87 QOOE+00 8.04E+03 1.61E+04

1.11E+04 223E+04

for Parameter Diference,

I ~ cr~~~O~~~~W5OU~CHOM U
I WX Ervlimwent %J Ii19.8 [ t M51 ___ __ __ __ ___i_ __ __ __ __ ___ ___D__ _

[Burnup Summary (UWd? ______ Bsefor burnup used In estimater
From SFD[ skae

I Nominalif ~ 1 308 Nflu bumq cialddk ft MM way mmdedroyofd.
Bounding. t 6.1727jeld8bang as aIDeetmarm~bIFIX

jawecks :

I- .

Estbrstafe EOL HMIOIven SOL. NM

ounwg
pRealerf mn core renovi. dregs, eippg or otler date wIm ngfirraarwiion ceased for ful.

`Tf b ur V or al fW assodaated wft *fe wafkheet musd be dtided by BOL heavy mdi me t get sPeSc bWM values (MWGM`).

DOE/SNFi/iEP-07
ReVisio 0
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Fuel Radionuclide Inventory Worksheet
ik u Iu. n e ..orn.t.o .

Fuet Nae TFUGA Sic 8s20 ZAIRE
SNF' 0 4:6 4S

Fuel Units & tescr. 0- ELEMENr
Heavy tetal Mass: BOL-1.448kg: EOL.15288g
ROB Storae Slie: viEEL

'Fuel decay start daft: 2010
Eatknates as oft 2030

I Tumptate: ThIOA-SS (LWAi-Zax. SST. 1010ID% U)L
"i..0 ,1te SurraqXMWd1): 6.66

Template SOL Heavy Metal Mass PIT): 0.0001195
Tnwateta.Dweaytlm 20years

Estimated
Canhster usage:

1810.7

Velndimates m a. , b y, Gamma Sources

. Photon Total
CUWd From Nominal Bounding Fuel WUalcAtivty Nominal Fuel Bounding Fuel bEergy Photonsieec

Radbonuclide Template Fuel Uumutq MWd Bumup (lWdy .(Ci) ibventorewCI) ihventolesCi) Group tbounding)
Ac-227 2.6436E6- 152.74 30547 O.O0E+00 4.04E-07 SO8E-07 Avg. teV
Ar-241 &1429E43 152.74 306.47 QOD.E+00 4.80E-01 9.60t-01 0.0150 JD61E+13

6.372E212

152.74 305.47 000DE+00 4.30E-04 - .59E-04 _]
- CM-243 1.2465E-07 152.74 305.47 O.ODE0+O 1.9DE45 3.81E-0O C

Cn-244 N.564E-07 152.74 305.47 _QOE+000 1.46E-04 2.922E4s 02250 3.076+.12
Co-6 1.78OE-1 152.74 305.47 0.0E+00 2.73E+01 5.46E+01 o0mo 1.346E212
Csa-134 5.A8sE-04 152.74 30547 .OoE+00 8.96E-02 1.79E-01 05750 2219E+13
CssS 32t595E405 152.74 306.47 O.0oE+00 4.92E-03 9S3-03 aim 2501E2l1
Cs-137 1.9489E+00 152.74 305,47 0.0OE+00 2.98E+02 595E+C2 125M0 4.145E+124-1

Et-154 4-5895E-03
EU-155 3.6045E03
Fe-55 .41ssE-02

I H 4.7895E2431i 1-.1^ 7 III4t -M"

12.74 305.47 o.ooE+O0 1 1.7500 6.4262E4
213E+07

152.74 - 306.47 0.ODE+00 7.36E-01
* 2. 7A A A7 AfelfC-V - 1 .fl& Z25E 4 _

UL
W-as5 9.5820DE6- 152.74 306.47 O0E+00 1.46E+01 2.936+01 7.0 1.J032+01
NP4237 1.2552E-06 152.74 305.47 O.OE+00 1.s2E404 3.83E4-04 I 110000 -1,6E62.
pa-231 7.0406E-09 152.74 305.47 o.00E+00 tOCE1-0 2.15E-06

I P5.210

2.1245E-0 152.74 305.47 O.OE+00 3.25E-01 8.49E01
Pu-241 4AS49E-02 152.74 30.4i7 0.00400 7.57E+00 1.51+01
Pu-242 2.3120E-07 152.74 305.47 O.00E+O 3-53E-05 706E-05
Ra-226 2.4s26-13 152.74 30s.47 O.OOE+D 375E-tI 7.49E-11
Ra-22s 2A4015E-10 305.47 O.OD0E+O 3.67E-0 7Ai4E-08
Ru-106

Sn-126 1.216SE-5 152.74 305.47
G=^. ii A s~n IsO A 2An I7 AI ftrlrf C * It C=-

hr Tc-99 4.4241E-04 152.74 305.47 O.OE0+00 6.76E-02 1.3560E1
Th-29 3.0962E-10
Th-230 4.2346E-11
Th-232 2.527SE-O0
T-208 1-5820E-8

152.74
152.74
152.74
152.74

30s.47 O.E00+00 4.73E-0s 9.46E40
306.47 0tOE+oo0 6.47Es09 t.2s0E6s
305.47 Q0OE+00 3666-0 7.72E48
305.47 Q00E+00 2.42E-06 463E-06

4.2647E-0s 152.74 305.47 o.ooE400 6.51E4-5 1.30E-5,
W233 305.47 o.OE+00

0.00E400
ws

U-235 -2.6194 6.68E-03

Thermal Power
Nominal HeM somuding

Output Heat Output
nvlt) (Wang)
3.E.00 7T42O0
Total Total

1.123
U-238
Y-90
Othe Radkonuclides

305.47 0.OOL+O0 3.86-3

2.94E.02 5.882+02

Tempta Selctio Summar
From SF0 Used

Peactor Moeatr LW AND U ZWtC HYORCE LW AND UZIRC HYDRIDE
FuelCbddkig: SST SST

606. MM Comstkuerft. UU
SOL0 Ent%.mer 20.00000041 112.

BunwP stanmay (M1Wd
Frosm 570 Esim te

In-I. a- -- �
1-- - -- --
I

L = 1 7 hawub" &a wWaee bbe alW , Intutbhr .

I Surnsup Multiplier I 91 8 I Eatimated EOL6 HWGlven ROL NU
;omk 021 I

-Reato" *LWn, come rnval. strage. aIVft or other dale csnn bat Vkaialon saWd bo kal.

1r tal burmip Wr al kid aodted WM Us wrdlheel nut be iided by 80M heay metal nease g et speiftic brmp valume O WUT).

- OEISNF/REP-078
-ROYvoOG 0
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Fuel Radlonuclide Inventory Worksheet

FPel4 ind Tlapite Efortwn- '7e
Fuel Name: TRU SCRAP SNF (U METAL)

SHF D0 # 104
FPel Units & DNWcr 1- CANISTER OF SCRAP
Heavy Meta Mass: SO. . EOL.105.338kg
ROD Storage Site: NEEL

'Fuel day Wta datW. 1994
stnates as d: 2030

Template: FERMI (Fast Zrc. 10 b 40%. U)

"remplatSiu mp(Wd): 68j725048

Template SOL Heavy letal Mass (IT): OOtS7Z74
Tnptate Decay Tbh 5as

Estimated
Canister isage:

HIC
4.00

I.Ei.ates '.I . i e X. X b Y. Yb Gammna Sources

. Photon . Total
CaUWd Fran Nooidnal Bounding Fuel Initial Adivity Uocina Fuel Bounding Fuel Energy Photonsoaec

Radionuclide Tenplate Fuel Bunup (Wd)f uump (Wd)' (Co hventoeawc) OventonWa ) Group /Iboundhng)

Ac-227 9.61108-08 93,768.99 93,76899 o.ooE+00 9.01E.03 9.01E-03 Avg.ueV
_

An-241 t0.ge1t 9aS.680 1s,7a.W U.awt+w 5.10tD2W II 6.5 0.0150 8238E+15
Am-242m 0~~~.00006.00 93.768.g9 93,768.99 0.0.40 0.00+0 006+0 00 12861

Am-242m 8.37708-15 93,768.99 93,768.9 O.oOE+00 O7.OE+OO 7.881 O.037 1238E+15

AnF243 s.3MOE-16 93,768.99 93,768.99 O.OOE+aO 7.86E-10 7.86E-10 1 0.03r5 1.134E+tS

C-14 2.1714 93.768.99 O.ODE+00 2.04E+00 2.04E+00 120tE+15
I 5.17E-03 5.17E-03 0.0850 7264E+14

0.1250 4.70CE+14
6235E+14

Cs-134 6.2448E-07 93.768.99 93.768.99 0.00+00 5o86o2E-2

Cs-135 4.4996Ea-0 93,768M9 93,768.99 0.OOE+00 4.22E+00 4.22E+00 I - 0.50 4.432E+13

6 ~CS-137
6 Eu-154

Eu-155
;I Fe-6

4 r. nto

I.Wi7jb&+4 W1~b&k6wd 93,768.99 0.OOE+00 129E+06 129E+05 12500 2940E+13

1.8510E64 93,76"&99 93,768.99 O.00E+00 1.74E+01 1.74E+.01 1.7500 1.1U4E+12

93,768.99 00E+00 133E+02 1.33E+02 1 22500 2.017E+08
2.7500 199407

1608 04

E06 93,768.99 93,768.99

3.8604E-02 93,768.99 93,761199 .aOOE+w 3.62E+03 3.62E+03

3.3099E46 93,768.99 93,76s99 0.00E+00 3tOE-01 3.10E01 11.ccoo

P-231 1,3953647 93,768.99 93,76899 O.OOE+00 1.78E-02 1.78E-02I I Pb-2110
i Pm-147

*,- d PU-M3
Pu-239
P8-24

* Pu-241
* Pu-242
* Ra-226
6- Ra-228

8.9531E-12 93,768.99 93,761.99 O.ODE+00 840E-07 8A40E-07

1.1588E43 93,768.99 93,768.99 O.OE+00 1a9E+02 109.E+02

1.7146E44 93,768.99 93,768.99 O.ODE+OO 1.61E+01 1.61 E+01

4.37sE-13 93.76899 93,768.99 0D. +0E0 4.10E64B6

2.42119-1 1 93&768.99 93,768.99 o.00E+00 2.27E46 2.27E46
23572E-1 1 93,76s99 93,768.99 aOE+00 2.21E-06 221E-06

Ru-1OS 3.0951E-10 93,76899 93,768.99 O.0E+00 2.90E45 2.90E-05

i I W1ZD onao- -u Iw ,u .w -cw v~cu .

si-o 1.2028+00 9768.99 93,768.99 0.00E+00 1.13E+05 1.13E+05

ur Tc-99 4.4825E44 9378.7w99 93,768.99 0.00E+00 4206+01 420E+01

Th-229 4.6478E-11 93,768.99 93,76899 0.00E+00 4.36E46 4,36E-06

Th-230 22259E-09 93,768.99 93,7689 O.OOE+00 2.09E44 2.09Z44

Th-232 2.3691E-11 93,768.99 93,768.99 O.OOE+00 2.22E4S6 2.2E-06

T h208I
IL-= 1
U-233 1
U-234

93,768.99 93.768.99 O.ODE+00 6.46E44 64SE44 _

93,768.99 93.768.99 O.0OE+00 1.48-E3 1.48E Thenral Power
93,768.99 93,768.99 O.OOED0 9.48E44 9.48E44 Ntominal heat Bounding

4.9001E-06 93,768.99 93768.99 QOD.E000 4.59E41 4.59E41 outp0 t hem Output
(Wafts) E (Waft)-2.3191EM4 93,768.99 0.00 1.18E41 O.OOE+00 1.18E41

U-236 12633E45 93,768.99 S3,768.99 O.OOE+00 1.188.00 1.18+E00 14A5.E3 1ASE403

U-238 4 93,768.99 0.00 5-32E42 4.42E-02 5.32E-02 Total Total

r bSelecton Su _-

I From SFD Used Basis for Parameter Differnnces.
Reactor Moderator FAST I FAST TarI ase wd fdor Omking sam.:

~~~~~~~~~~~~~~~~~~~~TFut &Wddg UNNWMA DC 110t Ons dm W r psWS W dg* Of ) NW OWWW (111=0l

SOL HU Cxhue:l U I U

X~~~~O Enihmn %.I *Ob040

Bunm Sma mary(MW II) Frasis (strl wor burnup used in estimaste:
Frm m nF0 _d

1=d:=93,768. N m s MsMt 6gm! itbwwgbs _ m

Soun ln F_ 93.766. B o b d by s r ~ ~ je s m t l e s a d e EC

..� P;R;
_ Eatinet EdO HUGvhen 10 MM

INominal 141-O8 1.69
I Souncring:l 141.08I

'Radlor Ufldewn. core Mmci. lorsge. siipp9 or orcer dtecrt bradalonceased hx td .

sTcW btm tor al k ssodad bM lida wmkahe min be Evided by 8 heavy meL mmss I get spedfn bumup values (MW5T).

- OEfSNFIREP-M7
Revisix. 0

March 2003
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I
Fuel Radionuclide Inventory Worksheel

Fuel Haps TURICEY POINT
SW I S., 271

Fuel units, &Deem 5 -15X i 5 RODARRAY
H" Metal maws 90L.Mfk 601.232 So
Boo Storage Sftrem 46

'Fud decay stt da 1977
Estinate a d: 2030

Twnpte: PWR W Wate. hc. lo 35%. U)
2
'Tutiptste uwIdp( : ^61.92

Templat OML Hesay Met (UT).: 0.00176911
Template DecTtm 50 yeas

Esthnated
Canister usae:

Bare Fuel Transfer
I~

IILEstinumtes.- m X. b Y. xrl, I Gamnm Sources

CIUIWd From Nona Bounding Fud Met Activity tomind Fual Boundig Fuel I Energy Photons/sec
Templat : Fuel Burnup (UWd)a Bumnup (UWdp (Cl Imventores(CI) Inventodes(CI) Groul (boundingRadionuclide

_ _ _ _ _ _ . . . .

Ac-227 63,036.30 63,666.96 .OOE+O0 6.77E-06 683E-05 AvG. igV
JAi 0.00E+00 9.30E+03 9.39E+03 0.0150

CI-36

2 6809E-04
62484E-04
4.7820E-05
8.0297E-07
1.7426E-04
2.7616E-2
3.5610E-04
2.6260E-07

1.69E+01 1.71E+01
0.0375 4.575E+14

5.724E+14
63,6.96 0.006=+00

0.0250 4.855E.14

ICM-243 63,036.30 63,66.96 0.00+0 1.10Y401 t.11E+C
Cn-244 63,036.3D 63,686.96 0.00E+00 1.74E+03 1.76E+03
Co40 63038.30 63,668.96 0.00E+00 2.24E+01 2.27E+01 03750 913E;13
Cs.134 63.036.30 63,6696 0.OOE+00 1.66E4-2 1.67E-02 05750 22363+15

9.19E-1 0.500 2.26E6+13 J629E+04 12500 1.443E+13
1.7500 6344E+11

1.043E6.3
Fe-55 63,036.30 63,868.98 0.00E+00
H-3 s9486E-03 63,036.30 63.666.96 O.OOE+00 5.64E+l
L1s a 9P82ME47 Ca M r n I'm PAR -ft nfvwEtlS.Em A* ')+~J

l UA -�

Kr-8S 1.0707E-02 63,036.30 63,66696 0.0OE+O 6.75#+02 6.82E+02 7.0000
1.1927E-05 63,036.30 63,66696 0.00E+00 7.52E41 7659E401 11.0100 1.483E+06

9.27E-05 936E05

Pm-147 0 63.6m O.ODE+00
pu.-M 6.6263E4-2 63,036.30 63,666.96 0.DE+00
Pu-239 1.1618E-02 61036.30 63,666.96 0.00SD+00 7.32E+02 7.40E+02
Pu-240 1.5142E-02 63C036.30 6 O.E0+00 9.55E+02 9.64E+02

2.79E+04
4.09E+00

ii

J
j1

Ra-228
Rtu-106

63,036.30 63,666.96 0.ODE+00 D 334-E07
63,036.30 631666.96 0.0DE+00 1 29E092.0413E-14

S6-79 1-2376E-05 63,036.30 63666.96 0.00E+00 7.8-01 733-01
Sn-126 2521CE-05 63,36.30 63,666.39f O.ODE+00 1.59E+00 1.61E+00
Sr-0 6.4163E-01 63,030 63,656.f 0.00D+00 4.04E+04 4.09E+04
TC-99 3.9357E-04 63,036.30 63.666.96 O.DE0+00 248E+01 2.51E+01
Th-229 1-5644E-10 63,036.30 63.666.96 0.006+00 9.86E606 9.96E-06
Th-230 2.7972-08 63,036.30 63,666.96 O.ODE+00 1.76E-03 1.78E643
Th-232 5.336-12 63,036.30 63,66.96 O.ODE+0 3.34E-07 3.38E-07
T1.206 1.5136E-07 63,036.3 63,66696 O.E0+00 9.54E-03 9.64E3-03
U-232 4.1005C 47 63.036.3 63,666.96 0.00E+OD 2.58E-02 2.61E-02
U-233 2.5856E-06 63036.30 63,666.96 0.00E+00 1.63E403 1.65E-03
U-234 6266SY-05 63,036.30 63,666.96 C.00E+00 332E+O0 3.35E+00
U-235 -1.4487E-06 63,036.30 0.00 1266E-1 351E402 126E41
U-236 75888C-06 63,036.30 63,666.96 .0E006. 4.78E41 4J3E41
UL2 -2.6129E-07 63,036.30 0.00 7.484-01 7.32E401 7.4841
Y4-0 6.418DE-01 63,036.30 63,65696 0.006+00 4.05E+04 4.05Et4
Othe Radonucldes 6.01 E+04 6.07I+04

7enwr S do Som , ae ,d hCue use is estimae
Telat Selection Sunutmed

Ri SFD se forh Paa i Diferncs
Reco 1owtr UIOHT WATER IJGHT WATER

FudCbdd .ca Ctke DuRC
SOL HU conatitutt EL e U

BOL Enricluer4 %z 2559199954 O0b 5

ErnpSumfnary (UWdY fah or blurp used In estima:
From SFD | E

Nois 63.e036- e o iom4p tbm O" km SD WNW 0 mw*
Boundk*-r - 63.6&961 120.e~ svi qo9' dbH

Efrhastd Baidwl
Bumou Given B -rnu Estbabitd EOE HWG~jn EOLb HUi

N*Mkiat 0.79 0.9R1O.
Boundh¢z ON 1.89

'Resclo *t dw coe remvl nkrg *ipn or S 'fmc daft confninMMIalar cea se fon r lual

'Fatil bn hfo dl usl asoild vdb bs wors! moust be divkdd by 901 hiay instl na lo got spedli bmkp vakis IFWdQMT),

Theranl Power
Nominal Heal Bounding

OuW Hee OWPI4
(Wattd Matt)
1.14E+03 1.151503

Total Total

J

U

U
IL

f i

DOE/SNF/REP-073
ReGVisi 0
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Fuel Radionuclide Inventory Worksheet
j ilet ant .Tsnilst Whforlu96 U.o'

4-- Fuel MA: US/tK FUEL PNS
SNW I R. 356

Ful Units A hescn t.- ROD
Weavy Metal m: SOS : EOL.O3s9g
ROD Storge SU: WHM

'Fualdecab Atst dab 1994
Eanates ase l: 2030

Tempate: (Worst Cas)
sraipiste Suehup(dllfd: 62.5

Templte SOL Heavy Metal Mass (IM O.O166865
Tombiate Decay Tirw 35 wews

Estknated
Canister usage:

01SxIC'

1. tiffts . .-. .. e 4 b Y3Y Gamma Sources

Photon TOtW
CiMiWd Fotm Nominal Bounding Fal tS Activity Nominal Fuel Bounding Fuel Enargy Photons/sec

Radionuclide Template Fuel Bumup(MWW Burnup lW)' (C) SewntorW(Ci) bvWrses(CI) Group (bounding)
Ac-227 2.3072E-06 7,639.69 7,639.69 0.001+00 1.76E402 1.76E-02 Avg. keV
Am-241 8.4448Eo00 7,69.69 7,639.69 0.OOE+00 6.45E+04 6.45E+04 ODiSO 9.36M2615
An-242m 1.684SE-02 7,639.69 7,639.69 0.O0E-40 1.29E+02 129E+02 0.0250 13E 15
Ani-243 1.6320E402 7,639.69 7.639.69 0.O0E+OO 125E+02 125E+02 0.0375 1627815
C-14 112090DE01 7,639.69 7,639.69 0.006E00 9.24E+02 924E+02 0.0575 2561E+15
CI3e 2.2849E43 7639.69 7.639.69 O.O0E+OO 1.75E+01 1.75E+01 0.0M5 9948.14
Cr243 8.6624E-04 78639.69 7.639.69 O.O0E+00 6.62E+00 6.62E40D 0.1250 7J33+14
Cn-244 1.682-014 7,639.69 7,639.69 O.OOE.o 1.29E+03 1.20E400 0225O 1.S8E+14
Co-60 2.8656E+01 7,639.69 7.639.69 0.00E+00 219E02 2.15E+OS OS75 J.W3E91u
Cs-134 3.418E-04 7,639.69 7,639.69 OOE.+00 2.61E300 2.61E+0D 0475 6022E+15
CsP17 490E0-04 7,639.69 7,639.69 0.OE4D 3.06E200 3-36E+0 OJSO 2126E+14
Cs-137 2.1049E+01 7,639.69 7.639089 .076+O0D 0.6tE+00 1.61E+07 128, _ *E 16
Eu-214 1.250DE+80 7,639.59 0.630eg 0 2.58D 9.SSE403 95SE+03 1.750D 7.116E2t2
Eu-155 6.096E-02 7,639.69 7,639.69 3ODE19 5627E+02 5027E002 22s &435E+60
FeS-S .91.041E.0 7,639.69 7,639.69 O.ODE+OO 224E+03 224E+03 27500 2177E10
Hu3 2.4311E041 7.639.69 703.69 O.ODE+O1 1.86E+03 1.86E403 05O 1S02E+07
I-129 1.0618E-04 7,639.69 7,839.69 0.00E+OD .11E9 2 4.11E902 60OOOD 4JDE46
K7.0 S.978E501 7,639.69 763R969 0.OO6400 46.7+03 4567E+03 7 COCO 925340C
Np-237 2.5668E-04 7,639.69 7,639.69 O.O0E+O0 182.E+00 12.100 T+emaO ower +5

Pa-231 3,6128E-04 7,639.69 7,639.69 0.00E+O0 2.766+-00 2.768+002 4mnJHelBudn

Pb-210 2.39128E-0 7,639.69 7,639.69 O.ODE+0O I.8E-04 1.83E04
Pn-147 7.690-042 7,639.69 7,639.69 .OO6E+O0 120+02 129E+02
Pu-238 -234612-04 7639.69 0.00 207E+03 O1O. 400 2.07E+90
PIF239 -4IO4E402 7,639.69 O. OD Z1X+02 O.ODE+O0 2.50E+02
PIF4O 4.OD95E41 7,839.69 O.OD &19E+02 aOLOE+00 3.9E4112
Pu-2411 *1.0411E+02 7,639.69 0.00 8.22E+"4 .OODE+OO 8.22E+04
Po-242 -1.1381E404 7,639.69 OOD 1.3481200 5.12E401 1.38E+CO
R&-226_ 6.440DE48 7.639.69 7.63.69 O.0OE+OO 4.92E-4_ 4.92E C4
Ra-228 5.992E47 7,639.69 7,839.89 O.ODE+0O 4.58E43 458E43

So-79 1.9181E-04 7,639.69 7,639.69 O8O6E14 ' 1.47E+8 1 1.47E+OT
Sr-126 1.6671E-C4 7u639.69 7639.69 OcO0EO 127E+0D 127E4OD
Sr-9D 1.9799E+01 7,639.69 7,639.69 0O0E+00 1.16E+05 1.51E+05
Tc-99 6.767SE403 7,639.69 7,639.69 O.OOE+0D 5.17E+01 6.17E+01
Th-229 1.7488E 06 7M^9.69 7,639.69 O.ODE+OD 1.34E402 1.34E02_
Th23 D 5 .8704E406 7,639.69 7~=6 n . E_ _ 4 *E- 4 S-0
Th232 6.0208E407 7,639.69 7,639.69 _ O.OOE 00 4.6DE43 4.60E43
TI-20 &7573E405 7.639.69 7,639.69) JOOD+OO 8.69E41 6.6E401
U-232 _ 2-_60E404 7,639.69 7,639.69 O.OOE+OD 1.81EXO0 1.81E+QO0 Thennal Powr
U-23 3.6128E404 7,639.69 7,639.69 O O0E+O0 2.76E+OD 2.76E+OD Hand"a atir Sounding
tS-23 1.27E402 7,639.69 7,39eS OOOE+OO 9.77t-+01 Q.77E+01 , Output Heat Oustput
U-M3 5.7486E404 7.69.9 7,S.69 6.92E43 4.40E+4D 4.40E+OD L _ ( Wens g $ats
U-236 2.3485E44 7.639.69 7,639.69 O.D+O 1.79E+00 1 .79E+00 7j3E+03 7AE0
U-238 1.1581E404 7.e369 7,639.89 8.61E244 &86E-M &86E41 Total Total
Y 90 1.9804E+01 7.639.69 7,639.69 O.OOE+OD 1.51E+05 IZ1E+0S
Oliere Radionuclids 4.71E+05 4J71E+QS

. latc Selectie Sn r, BtRUp Smruy,.a tCbedta b 1;
Template Selection Summary -

Fr SF Us"d Basls for Parameter Offtfences:
Ractor Moder r tRARE (sri Came)

Fuel CladkWv [I.......S....... SSTAMD" hdi1eyak~y~e eia *w~bubinawoekIqiabe,aewe
SOtL H tU Constftuens uadU U, .& Pu

*OL Enuimert%. 0Sb100

Bumup_________ inBasis for burnup used hI estimate:
Flog SM Enatkuated

thaminsi - TAW7J39A Noel laV egeyal hbse:e hemp

C hecks 7 e as__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

B UMPOb Ghm S Edtmaed ROL tnWlrhn EOL HNM
hRmidol: 1421 __ _91,64

aidhg *1421 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

'Pea W 1n.u, rem owral. storage, gti- or agar d;e Corll 1ist kradaffon osed br bdel.

brow bhirr, lor le b sstdated with # wwk~t mua be dided by 80C heavy metal mass Saget mwedlc hbmp vans (~WO).

DOWSWEP-D"
I'levisiork 0
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Fuel Radionuclide Inventory Worksheet
I. FMe Aedrem1 late lantmsse I *

Ful Ranw VBWRI (GENEVA)
SNF S ft 285

Fuel Unft a Oescr 4 -O6XO ROD ARRAY
H"Meld mee& B0L.1qtg EOL.1-102kag

-O Starvii S58. INEEL

'Fusl daasut ldstu 1561
Eslimatee se oft 2030

Templae:s PWt*sde (Ught Walmr. SST. 60 to 100%. UJ)
'Tunpete Buwnup(UWd~c 6G0

TempIsle SOL Heavy Meted Uawe (UT): 0.00012M

Estinated
Canister usa. J

i0.31

IL Edtusn : .. xb II y. Yb Ganna Sources

Ph>otn Told
Ci/lWd Fwt i Nominal Bounding Fuel Initial ActIvft Nominal Fudi Bouwing Fuel inniY Pbotons

R onuclcid Tempiat9 Fuel Bunup (UWd' Bumup (UWdf (CIo Invenlo CI) nmntores(CI) Group (bounding
AC-227 4.5940E5-0 135.65 271.30 0.OOE+00 6.23E-06 1.25E-05 AM UMV
AM-241 1.1471E-04 135.65 271.30 Q.OOE+00 1.56E-02 .11E-02 0.0150 9.9035+12
AM-242m 7.4210E409 135.65 271.30 Q.OOE+00 1.01E-06 2.01E-06 0.0250 2.057E+12
Am-243 9.8236E-10 135.65 271.30 O.ODE+00 1.33E-07 2.67E-07 0.0375 1.788E+12
C-14 2.2928E404 135.65 271.30 O.OOE+00 311E-02 6.22E-02 - 0.0575 1.919E+12
CI-36 1.2260E406 135.65 271.30 0O.E0+00 1.66E-04 3.3iE-04 oos50 1.159E+12
Cm-243 1.20OCE-10 135.65 271.30 0.OOE+00 1.63E-08 3.26E-06 0.1250 7514E+11
CM-244 7.3577E-10 135.65 271.30 0O.CE+00 9.98E-4 2.00E-07 02750 9s.sE 11
Co-6o 1.3732E-03 135.65 271.30 O OCE+OO 1.86E-01 373E.01 0.3750 4356Et11
CS-134 1.2709E-10 135.65 271.30 .OOE+O 1.72E-06 3.45E-S 0.5750 7.32JE+12
Cs-135 3.0316E-05 135.65 271.30 0.0CE+00 4.11E-03 8.22E-3 0.8500 7.117E+10
Cs-137 72579E01 135.65 271.30 0.05E+00 9.85E+01 1.97E+02 12500 5.151E+10
Eu-154 5.975CE-05 135.65 271.30 0.00E+500 &IEI 1.625-2 1.7500 1.tE1t
EuI155 1.0577E-05 135.65 271.30 O.OOE+00 1.43E-03 2.87E-03 22500 3.463E+05
Fe-65 4.1631E-07 135.65 C 27500 t55tE+05

4.6722E-C
1-129 a

o 3.12E-04 11.000
e 7 7135.65 271.30 .OOE+00 9.62E-06 1.92E-05

Pb-2`1i 22363E-12 -135.65 271.30 O.OOE+00 .93E5-0 6.07E-10
Pns147 4.22E4-07 135.65 271.30 0.OOE+00 574E-05 1.1tE-04
Pu-23S 2-329E404 135.66 271.30 Q.OOE+OO 3.16E4Q2 6 2E402
Pu-39 6.66722E-04 135.65 271.30 0O.OE+00 9.075E02 1.81Et02
Pu-240 &6556E39 5 135.65 271.30 O.5E+00 1.176E-02 2.35E-02
Pu-241 1.6889E44 135.65 271.30 O.OE+C00 .29E-0 4.58E-02
Pu-242 1.9717E-49 135.65 271.30 0.OE+00 2.67E-07 5.35E4-0
R&M2 45674CE-12 13.65 271.30 O.OOE+OO 0.2CE-10 1.2tE409
Rm-23 8.3561E-12 135.65 271.30 0.00E+00 1.13E4- 2.27E49
Ru-106 2.0516E-19 135.65 271.30 .OOE+00 2.78E-17 457E-17
SU-79 1-3220E5-0 135.65 27130 O.OOE+00 1.79E6- 359E4-
Sn-12 1.1489E45-0 135.65 271.30 0.OOE+00 1456E2- 3.12E0-
Sr-90 46.72E4-0 135.65 271.30 0.OOE+00 9.07E+5 0 1.81E+02
TU-99 4.6639E-04 135.65 27130 O.ODE+00 6233E5-0 127E9-t
Th-229 23727E-11 135.6 271.30 O.ODE+CO 3.22E49 6.44E 09
Th-2iO 2.7354E-10 135.65 271.30 QOCOE+OO 3.71iE-0S 7.42E-08
Th-23Q &3594E-12 135.65 271.30 O OOE+CO 1.13E409 227E49
T-206 1.622E4-08 135.65 271.30 0.OOE+00 2.20E-6 4.40E8-0
U-232 4-396CE48 135.65 271.30 O OCE+OO 5.96E-08, 1.19E405
U-233 3.3344E49 13.65 271.30 WODOE+00 4-52E407 9.05E407
U-;234 4.0749E407 13.65 M.3D O.ODE+OD 553OE45 1.11E044
U-235 -2.n81E48 135.65 0.00 s.g9W£0 &62E-3 5.99E403
1.1l2S 1.619CE405 136.65 271.30 QOOE+CO 2.2CE-03 43gE403
W-238 -2.86547E-9 135.65 0.00 3.28E-03 3.2E-03 3.2E-03
Y-90 66889E-01 135.65 271.30 O.OOE+00 9.07E+01 1.S1E+02
Other Radscbucs 1.23E+02 2.46E+02
mTIII. Sdete Seunw Eiur *S endr Checi r' ' __ __'

Temp.ats Selection Summary
Feols SFD Used Bass for Parametar Wiffernces:

Reat riWATER IJGHT WATER ft Tsa _m usd fo o Wloeiq saaer
Fue CiSdhTg SST this sm odparuerulalhuI

SOL HM Constituhl u U
SO. Enulichmmu %l 22.12897667 60b too1

Burnup Suniiry (UWd? fo__ __r bumup used In__ _ _ _ _

Froc SFD Estrnat ed

Nm~mkl I kw"__akasi kmto to" 1 35.6 drsybema
_ OVKd_ 271t WM . Wane h l bubet1 w sft l bua

lasci I

Theo.d Power

Nomina Hea Boundi"
Outg&* He-Out
(Watts) (Watts)
1.0oE+.0 221E500

Total Total

I EsiriddSu-uf
Estimated EOL. NMIGIveS DI NM

NmnksdA1

BSoungmai
, ___._ :R

'Reacew iswdk .om removal. srang. shpping or olws aa.cotndg m had racdafn c ed or We.

Tc m b pkral lo klud assocated h te wud e ImuI be d Yl by HOL hevy e Imale g ec c bam vdue (MWd .

DOE/SNF/REP-078
Reviskion 0
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Fuel Radionuclide kwentory Worksheet . .

LFad and Tean ltew :nouaan.
Fuel kwnrw. VEPCO

11-10".- SIVID0.03
Fuel Unins & Deemr 20 -15 XC 15 RWt ARRAY
heavy Meta Mans: BOL=9148.266kg; EOl..4=.178kg
ROD) Storage Weo: INEEL

'Fuel decy Omt dafe: 19e3
Estmates as el: 2030

Templat. PFWR Ng" Wler, arc, O ID 5% U)

1remptate surnupum : 11 .2
Tuspae 3OL Hevy Hnmetal mass PTI 0.00178911

Tm`wr4e tWyThw. 35 yam

Estimated
Canister usaoe:

Bara Fuel Transfer

I111. fnzatei -Im-,~ ; i 36. Na b Y. Va I Garmma Sources
Pisoithol Total

CIMWd From iNominal Sounding Fuel lta Actvity Nominalofe BoundiFuel Energy o _

TenMlate Fuel Bumup (UWd' Surnup (MWdr (Ci) lventordal ) Invendorls(CI) Group :bounding)Radionuctde
Ac227
Amb

6 01,207.51 _ .QOE+00 2.64E-04 52E-(
601,207.51 0.0E+00 431E+04 B.63E44

601,207.51 QCOE+00 6&63E+01 1.73E44
601207.51 0O.OE+00 18E+02 3.76E44AM-243 6_256sE-04

C-14 1 601207.51 O.OOE+00 1.410+01 2.88E+01 0.0675 7.1891415
. _ . .. = . . ..... _ = . . ... . _ ... . _

6801,207.51 OO.+00 2.41E-01 4.83EE41 0.0450 3J20E+5S

CM-243 25081E404 30D,603.76 601207.51 - .0OE+00 7.54E+01 1.1SE+02 0.1250 2512E+15
I 2.95E+04

1.54E+03
I 2.44E+01
o 6 o.68+00

6.40E+05

0220 3.104E+15
1.t35sE+15

+16

Cs-135 1I433E-s 300603.76 601,207.51

Cs-137 1.3979E+00 300M603.76 601.207.51

EU-154 2.02030-02 300.603,76 601207.51 o.-oo+00 1.21 E+4

EU-15s 1.7684E03 300.60376 601207.51 0.00E+00 s32E+02 1.06E+03 - 1 22500 -

300,603.76 4

* 3 300,6 76 4
I 0.00E+00 130E+01 2.E:+1 2.7500 4167E+09
I 0.00+00 624E+03 1.25E+04 35000 4291E+06

I 0.OOE+00 2.t95E41 5.91E80 6.00bX 1.635E4W01-129 9.26SE-07 100603.76 601,207.51
1.70E+04 7.o000 2.1162+07

11X00D 2A29E+06

Pb-210 .5078E-11 300,603.76 601207.51 0.00E+00 2.E45 6.11EOS

Pvnm147 3.6531E044 300,6C3.76 601207.51 0.00E+00 1.10+E02 2.20+02

Pu-238 7.4564E-02 300,603.76 601207.51 .OOE+O 2.24E+04 4.48E+04

Pu-239 ,1.1623E42 300,603.76 601,207S1 0.000+00 3.49E+03 6.99E+03

Pu240 1.5132E42 300.603.76 601,207.S1 o.ooE+00 4.55E+03 9.10E+03

Pu-241 9.0036Et01 300.603.76 60120751 Q.OOE+0 2.71E+0C 5.41E405

Pu.242 6.4260E45 300,603.76 60120751 O.OE+00 1.giE+01 3.86E+01

Ra-226 22804E-10 300,603.76 601,207.51 O.OOE+00 6.S504g 1.37E-04

Ra-228 5.2713E-12 300,603.76 601207.51 Q.OOE+00 1.58E-0 3.17E-C6

Ru-106 6.11600-10 300.603.76 601,207.51 O.OE+00 1.64E044 3.68E-04

Se-79 12377E4C 300,603.76 601,207.51 Q.OOE+00 3.72E+00 7.44E+00

Sn 126 2.5210E45 300,603.76 601207.51 O.OOE+00 7.58E+00 1.52E+01

Sr-O 9.1667E41 300,603.76 601207.51 o.ooE+00 2.76E+05 5.51E+05

Tc49 3.9357E44 3D060.76 601207.51 o.ooE+00 1.18E+02 2.37+02

Th-229 1.2057E-10 300,603.76 601,207.51 0.00E+00 3.62E45 7.25E45

Th-230 2.1043E4S 300,603.76 601,207.51 O.OOE+00 6.330-03 1.27E.02

Th-232 52972E-12 300,603.76 601207.51 0.000+00 159E046 3.1SE46

T-20S 1.7474E-07 300,603.76 60120751 0.00E+00 5.25E-2 1.054t

U232 4.7368E47 300D676 601,207.51 0.000+ 1.42E41 2.85E4t1

t9233 2.5097E4S 300D676 601.207.51 0.00E+00 7.54E43 t.51E.02 N

U-234 5.0000E45
U-235 *1.4489E46
U-236 7.824E46
U-238 -26129E047
Y4.0 9.1699E041
Other Raodionucdes

' 601,207.51 0.00E+00 OE+01 301E+01
0.00 5.OE41 1.55tE1 5.90041

Thenmal Power

Wominal Het Bounding
COutput 1at Output
IWafta - walts$

_ .
= ._ = 

. = . _ _, , ._ ..

6 601207.51 QO0E+00 2.28E+00 4.56E+O0 6J1E+43 llSE+U
8 - - - -

0.00 2S8E+0U 2.90E+00 2.98E+0O 1Tobl Total
601207.51 O.OOE+00 2.76E+05 6S.1E+05

4.04E+05 6.07E+05

ITermipaite
ry.loo *_rt. n^;

MM =

~asls for Parametar Diferances:Prom SOED - Used--I
PAWto F LMAW UG4T WATER I

SO, MaN Imsttet rziU z U
31011. nrichinent %.1 2J616I7273 Ole5 5

Illurnu Surmmarv IUWd? -llash for buurn used In estimate:
- -.- -. .

I
1rom 5 I Es-Insted

m1.M.68e 300GS3 e IarndbzCOuOjAIsd kma to hbayml as es dBOWIS&
-601 ,207.5lIasit hmWsmtmadlbe het mnri bwmip.-88375 1

I
,..,,, Udtb,.. I eli-rfirr- /

.,

Phstil
Byx

1 .t:
Eetlrete KM4 H60G1ven CML HU

IL -. Ma

'Re actr Uhud one core mo l gend thge. f ap leeg or tO w datvided b a tiMnt Inadh a ton tgased or ee ( .
5T oUl b y~a lor at ld I a d t d wib aI o laet n atd be d otda by 806. heavy m etal m essle get epedllc bun sk al e 0W4 Nt T ).

-. OE/SNFIREP-07
Revision 0

March 2003
Page D0317 of D85



Ii
Fuel Radionuclide Inventory Worksheet

L Ful and 
T

elat Inrnmdoq
Fud Norm VEPCO

SN ID S. 700
Fad Unlas A Deso 12-15 X 15 ROD ARRAY
Heay Mtl~ as B01L- 548g; EOLI5313.52kg
RCO Storage Sl INEEL

'Ful decmYSM dal: 1981
Esthntesa o 2030

Temptl" PWR Waiet. Zirc, 0 O 5%S U)
sTemplate Buniup(UWd: 61.52

Templiat BOL Heavy Metal MaOe (UT) 0176S11
Tempateb Dey Thb 35 vove

Esthrated
Canister use:

Bare Fud Transfer

JIL Esfmatl , I .

Radionuclide
AC-227
AM-241
Am-242m
Amn-243
C-14
CI-3
Cm-243
C*-244
CO.50

An X. 2 b Ye Yb Gamms Sourtee
Photon TotW

ClUWd From - Nominal Bounding Fud Init Activty Nomnal Fud Bounding Fud Energy Photonstsee
Tenplate Fud Bumup p BumupfMWdW (Cl hventooes(CI) hbvntesCI) Group (boundinga

&775SE-10 166,112.80 332,225.60 O.OOE+00 1.46E-4C 2.92E-04 Avg. MV_
1.43s2E-0 166,112.80 332,225.60 o.aoE+00 2.38E+04 4.77E+04 0.0150 1 7886E16
2.869aE-04 16&112.80 332,225.60 0.00E+00 4.77E+01 9.53E+01 0.0250 3605.E15
6256sE-04 166,112.80 332,225.60 O.OOE+00 1.04E602 2.O8E+02 0.0375 3438E*15

J
J

4.790lE-05
5.02g7E-07
2.561-04
4.901SE-02

166,112.80 332,225.60 0.COE+00 7.96E+00
166,112.80 332,225.60 O.E0+00 133E-01
166,112.80 332,225.60 O.0OE+00 4.17E+01
166,112.80 332;.60 0.0OE+00 &14E+03
166,112.80 332,25.80 O.OOE+00 425E+02
166,112.8 332225.60 O.OOE400 6.73E+00
166,112.80 332,560 O.OOE+00 2.40E+00
166,112.80 332,225.80 O.06E+00 23W+605

1.63E+04 OZ!SO 17M156E15
I a50E+02 03750 7.37E+14
13s5E+01 0.570 1.715E+16
4.80E+00 08500 2.373E+14
4.64E+05 125OD0 2.331E+14 JEu-154 2.0203E-02 16&112.80 332,22560 QO.E00 336E+03

Eu-1ss 1.7684E-03 166,112.80 332225.60 O.OE00 2.94E+02
Fe-55 4.3136E-5 166,112.80 33222560 QOOE+00 7.17E+00
H-3 2.076EsE02 16112.80 332,225.60 OOE.00 3.45E+03
R-129 9.8288E-07 166,112.80 332,225.60 0.006+00 1.63E6-
Kr-8s 2.8214E-02 168,112.80 332,225.60 0.OOE+00 4.69E+03
W237 1.121sE-05 168,112.80 332,225.80 0.OOE+00 1.86E+00
PF-231 1.3036E-0 16112.80 332.225.60 0.0E+00 2.17E-04
Ph-210 s8s78E-11 168,112.80 332,225.60 O.E0+00 1.41E405

1.43E+01 2.750D 2-'OX+09
&90E+03 34-400 2.371E+08
3-P7E-01 SJODOD 1.014E+08
9.37E+03 7.M 1.169E+07
3.73E+00 11.0001) I -U2E+05
4-33E-04
2.83E-05

Ui
LIPn-147

Pu.23
Pu-S39

3.6S31 E04
7.4564E402
1.1623E402

168,112.80
168,112.80
166,112.a0

0.OOE+00 1.246+04
.QOOE+00 1.83E+03

s.O3E403

PU-242
Ra-226
Ra-228
Na-los

6.4260E-05 1612.80 332,225.60 o.OoE+00 1.07E+01
2.2804-10 166,118 332,225.80 0.OE+00 3.79E-0
5.2713E-12 166112.80 332.225.e0 O.OOE+00 &76E-07
6s110Eo-10 166,112.80 332,225.00 O.OOE+00 1.02E-04
1.2377E-06 166,112.80 332.225.80 O.OOE+00 2.06E+00
2.5210E-05 16112.80 332,225.60 O.OOE+0 4019E+0O

J
&38E+00J

JTh-229
Th-230
Th-232
1T-208
U-232
U-233

12057E-10
2.1043E-06
52972E-12

18,112.80 332,280 0.OOE+00 2.OOE05s
186,112.80 332225.60 .OOE+00 3.5OE-03
1E86112.80 332,2260 .OOE+00 s80E-07
1664112.80 332,2560 .OOE+00 2.90-E2
166112.80 332, 60 0.OOE+00 7.87E-02
166,112.80 3322260 0.00E+00 4.17E-03
166,112.80 33222560 O.OOE+00 8.31E+00
166,11280 0.00 3.36E-0 9s54E642
166,11280 332,225.60 O.OE+00 1.26E+00
166,112.80 0.O0 1.79E+00 1.75E+00

1.76E-06
5.81E4-2
t57E641 Thennal Power
8.34E643 rninall Heo Bounding
1.66E+01 Output Hed Output
3.3641 (Wass (waft
2.526+00 3J2E403 7.64E.t
1.79E+00 Total Total
3.06E405
4.4BE406

J

J

-1.44s9E4

't -- -, .�I I �. . , , ., 11

lTenlate Selection Summarv
FroSFO | Used I

Reactor Modu'son UiHr WATER U WATER .
FaS Cbddkig ZIRC ZIRC

I SOL NM Consitmenti: U U
J

I BOL &kmldimai%1 2.83496226 OHS 1

Burnup Summary (MWd Base for bu used In estimatae
From SFD J Eftat ud

Bou:WkVCr 173.t56MD 332225o mpsmvibet 9o-v b bfi

Cadau
Extkeatad Bwnu1

Bp zbbr GIDUMUD Esthuated EOL HWVlve ECOL HU
NOnIhIS 0es6 I 3[ to

boud"Js: 1.73 I-A
'Reacr shook core rae sragem . shpphig or chr dal crfan*q Mat kmdaon cased for fad.

'rTo bmuwp for am fue asoodated wlh oto wowkhwt frr be aOvced by EOL heavy mena mm H ge spnke IC tpw ves (MWdT>).

U
IJ

-j

I.
jOOEMISNFIREP-M7
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Fuel Radionuclide Inventory Worksheet I

3L Fui.rlaianTemplteon atidn C

Fuet Name: VEPCO (T-11 ASSEM-LY)
SNF e m. 993

Fuel tUits * Dscn. 1 -15 X 1S ROD ARRAY
4eavy Metal Mass BOL.457.414kW EO L40kg
ROD Strae S6te: tNEEL

'w decay uartdate: 1963
Eatimates e as: 2030

Template: PWR (Ligt WaSerW. c. Oto 5%. to

'Template Stmrup(UWd): 6192

Template *OL N"vy Metal Mas (IT): 0.00176911

Estimated
Canister usage:

HtIC
1.D00

U Estimates' ) ' ' . I. ttt X, b Y. Yb Gamma Sources

Photon Total

C1VMWd From Nominlt Bounldlg Fuel hitial Activity Nominal Fuel sounding Fuel Energy Photonsiec

Radionuclide Temptate Fuel Bunup (MWd)' Bumup (MWd)' (CI) hventorsCI) tonventIS(Cl) Growp (ounirng)

Ac-227 &77s8E-10 16,560.18 33,120.35 O.OE+00 1.45E 05 2.91E-0 Avg. hIV

Ar-241 1A352E-01 16,560.18 33,120.35 .ODE+0 0 2.3E+03 4.75E+03 0.0150 1.782E+15

Am-,242m 2.8698E-04 16,560.18 33,120.36 O.DE+O0 4.75E+c0 9.SDE+00 O0so 3.S942.14

Am-243 62565E-04 16.660.18 33,120.36 0.0OE+O0 1.04E201 2.07Ec01 0.75 .427E+14

C-14 4.791E-05 .16560.18 33,120.35 0.ODE+O0 7.93E01 1.9E2+00 0o.5s 3.60E+14

C146 8.0297E107 16,56.18 33,120.35 O.OE+00 133-02 2.66E-02 0.0850 1.994+14

Cm.243 2.5081E-04 16,560.18 33,120.35 O.OOE+Do 4.16E+00 831E400 0.1250 1.384E+14

Cm.,244 4.90M1s02 16,560.18 33,120.35 .OODE+OO 8.12E+02 1.62E+03 0.2O 1.710i+14

Co-E 2.5581E-03 16,560.18 33,120.35 O.OE+00 424E+01 8.47E+01 0.3750 73538+13

Cs-134 4.0636E-0 16,60.18 33,120.35 o.ODE+00 6.71E-01 1.34E+00 o.57s5 1.710E+15

Cs-135 14433E-0s 16560.18 33,120.35 0.OOE,00 239E41 4.78E-01 OA500 2368+,13

C0-137 1.379E.00 16,560.18 33,120.35 OO.E+00 2.32E.04 4.63E+04 11200 2.324E.13

Eu-154 2.0203E-02 16,S60.18 33,120.35 O0E+O0 3.35E+02 6.694.02 1.7800 6.950E.11

Eu-165 1.7684E-03 1656O.18 33,120.35 0.00E+00 2.93E+01 5.862,01 22500 1.121E846

Fe-55 4.3136Es05 16,560.18 33,120.35 O.ODE+00 7.14E401 1.43E+00 2.7500 2.288E408

H-3 2.0769E202 16s560.18 33,120.35 0.002+00 3.44E+02 6ssE+02 35000 2.34E+07

1-129 9.82ssE-07 16,660.18 33,120.35 O.OE+00 183E-02 3.26E-02 soooo 1.1IE+07
i I

VI
Kr-as 2.8214-02 16,560.18 33,120.35 0.00+E0 4.67E+02 9.34E+02 7.oo 1.165E66

16,560.18 33,120.35 o.O0E+O0 1.86E-01 3.72E41 11 M. 000 1.33E+0
432E-05

PU-23 74564E202
9U23 1.1623E402 16.560.18 33x120.35 QOO0E+OO 1.s21242 3.95E+02

PU240 1.5132E402 t16,560t8 33,120.35 o.ooE+Co Z.5tE+02 5.01E+02

Fo-241 9.0D36E401 16M18 _ 33,t20.35 O.OOE2+OO 1.49E+04 Z.sSE+04

Fo-242 64260E-05 16S6D.18 33,120.35 O.ODE+oo 1.06E+00 2.13E+OO

R^A^226 2.2804E-10 16,s60.18 33,120.35 O.ODE+Oo 3 7sE406 7s5E-O6

PA-M s2713E-12 16.56018 33,120.35 O.ODE+OO 8.73E-08 t.7sE47

Ru-tO6 61t60E-10 16,560.ts 33,120.35 O.ODE4O IAIE-05 Zo03E405

Se-79 1.237 E-05 16,560.18 33,12035 o.ODE2+eo 2.05121 4.10E401

Sn-126 25210E405 16,560.18 33d205w oecE+oo 4.t7E-0t 8.3sE-0t

r940 9.t667E401 t6,56D0.18 33,120.35 O.ODE+OD 1.s2E+04 3.04E044

Tc-9s 3.9^w7E44 16ssD$ 33,120.35 o ooE+oo 6S52E+C0 1.30E+0t

Ti 229 120s7E-10 1ISAW.18 3312D0s O.OOE+00 ZOE406 3ssE406

UtJ-2 7 Power
Nominal Na Bounding

0 m's ' HOotpW
I Vat ' " V WatmaI-23M -4A4M-06 16,560.18 0.00 2.9512-2 6-62E-03 2.95E-02

.-236 7.824E-06 16,560.18 33,120.35 O.O0E+O0 12eE-1 2.51E4t1

U-23 -2.6129E07 16,660.18 0.00 1A9E-01 IA5E-1 1.49E-01

Y-90 9.16924t1 16,560.18 33120.35 o.ooE+00 1.62E+04 3.04E+04

A51E840 7.9 8+0 3_ ._ ._ . A A

TotAw Total

Olter Radonucides 2.22M+04 4.45E+04

llQretpletegeetebotnSurnnary Burmm 5unnusuv.and hedk~i~a~

111adtor ModeraorPutt Claddhvig

BOL HUl constituentsa
L O nihet%

7Fjst BsA EaAS10r PaPameter Differences:

I WHT WA1ERI

V Bumup SummorY Wdf 13sh fr buntup usedW estmate:

G~~~~~r m V siven te dn pE t m t d E I. l W l e O

m mabua s at d n 13 Ab d ta d^ e m e get fta el s eM

Bcu --n t~4.i31M 33,1203 Bmrwbgthnqpmz-betw bu40

BtUMP uplthplbr Ghen Burno srntd EXOLtG~venE1. M

lltdi 1 .07 2Z 1

'Ratr swdmcretrnbov<al strge. ft at cadmw du ow n that Irdiation ceasedt for lu.

XTH burnup for d0 kWl sdtd wh NMlo washt ,^.t be divide by BOL heavy ntal man to 9K~ specific xA p vales MdT).
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Fuel Radionuclide Inventory Worksheet I
~.Fudn4Temlsts nkwui~ioq

Fuel Narme YEPCO (T-l1 RODS)
SNIF ID # 1049

Fuel Link & mesnS. ACO R
Heavy Matt Uass: SOL..20.19g: EOL.19.678kg
ROD Storage She MEEL

'Fuel deca s da*t 1983
Eatknatae a a 2030

Tenptlatc PWR f144 Watar. hc. 0 Il 5%. LU
'5repbta Bmnp(MW* t1.92

Temple. 30. eav y UW RbM (11T)1 0.00175611
TemplatDecay Thw 35 pears

Estrnated
Canister usaqe:

1 0.07 I

ILLFstfmatew.- . as 5 .x b y. y. Gamma Sources

Photon Total
CUWd Froo Nominal BoundItii Fuel Initial Activity Notinal Fued Boundig Fuel Energy Photons/see

RadlonucildI Template Fuel Bumrup (UWd Bumnup( Wd (CI) Inventories(Cl) hwentories(a) Group (bounding)
Ac-227 &7758E-10 592.48 636.69 . 0.00E+00 520E47 559-07 AYv UaV
An-241 .1.4352E-01 592.48 636.69 o.oDE+00 8.50E+01 9.14E+01 0.0150 3.426E+13
Anm242mn 2.8698E-04 592A.4 636.69 O.OOE+00 1.70E-01 1.83501 0.0250 6.9085E12
Am-243 6.256sE-04 S9248 636.69 0.00E+00 3.71E- 3.98E-01 0.0375 6.889E+12
C-14 4.7901E-05 59248 636.69 0.00E+00 2.84E-02 3.05E-02 0.0575 7.613E+12
C14- 6.0297E.07 592.48 636.69 O.O0E+O0 4.76E-04 5.11E-04 0.0850 3A33E+12
CmF243 2.508tE404 S59248 636.69 O.OE+C0 1.4E-041 1.6E4-01 5.0200 2.930E+12
Cm-244 4.9D15E402 592.48 636.69 O.O0E+00 2.96E+01 .012E+01 0220 32395412
Co-60 2.5581E3 S59Z48 636.69 O.O0E+00 tS-2E+00 1.68E+CO3 1.350 2.13E+12
Cs-134 4.0536E-0S 592.48 636.69 O.0OE+00 1.40E72 2.58E402 0s7so 27E+3
Cs-135 1.4433E-12 592.48 636.69 0.005D+00 8.55E403 9.19E43 o o 4s4aE+t1
C1-137 113979E+00 592.48 636.69 O.OE+00 8.2ffE+02 3.9OE+02 172500 4.467E+1
Eu-154 2.0203E02 592.48 636.69 0.00E+00 1720E+Ot t335-01 1.7500 1 78E+10
Eu-15S 1.7684E-03 592.48 63669 0.005+D0 1.95E+-0 1.13E+5-2200 2o154E4
FSr-g 4.3136E5-0 592.48 636.69 O.O0E+00 256E402 2745+02 27500 4.41DE
H- 3 2.0769E742 592.48 636.69 * 0.005E+00 1.23E+01 1.32E51 *1 *
T-229 9.8288E47 592f48 63669 O.OE+00 57.12 4 6-26E47 4 ..685 1.943E+O
Kz-83 2.8214E-02 592.48 636.69 O.O0E+00 1.67E+01 1.80E+61 7.0aao 223sE4
Np-237 5.1218E45 592.48 636.69 .OOE+0 3.65E-03 7.14E 03 11.75-0 ZS9E03
Pa-231 1.734E4-09 592A8 636.69 OODE+O 7.72E047 1OE1-047
Pb-210 4078E-107 592.48 863.69 .OODE+C 5.04E-08 5.42E-08
Pr-147 3.5031E-04 52.8 636.69 0.00E+00 2.16E.401 2.33E-
Pu-238 7.4564E2-0 592.4 636.89 O.OE+o0 4.42E+01 4.75E-01
Pu-239 1.1623E4- 592.48 630.69 O.ODE+00 .18WE+as 7.40E+CO
Fu-240 1.5132E-02 592.48 636.69 O.OE+00 &97E+00 3.63E+C0
Y-0241 9.0036E-01 592.48 636.69 O.OE+00 5.43E+02 .473E5+2
Pu-242 8.4260E45 592.48 636.69 O.ODE+CO 3;f81E42 4.0sE402
Rs-228f 2 2804E-10 592.48 63&L69 O.ODE+CO I *35E407 t.4sE407

ra-228 5.213E-12 592.48 63ff.69 o.oDE+C 12E7.9 3.36E509
FAP10ff &1160E-10 692.48 63ff.69 O.ODE+oO 3.62E407 389E407
Sit-7 123477E405 592.4ff 6369 O.ODE+CO 7.33E43 7A8E43

Snd128 ZS210E405 S9Z4ff 63&69 O.ODE+CO t.49E402 1.81E402
s,-so 9.1697E41 S9Z-48 636.69 0.ODE+00 5.43E+C2 5.84E+M2
Tc-gs 3&9357E404 59248 63a69 O.OOE+CO 2.33E41 2s51E41
Th-Z9 t.2CSE-10 6dZ48 63ff.69 OODE+OO 7.14EoS 7.6eE48
Th-23 2.1043Mf 5Z80386 O.ODE+OO 1.25E405 1.34E450
Tn232 52972E-12 S9Z4ff 638.69 O.ODE+CO 3.14E409 3.37E409
Ttff 1.7474E407 592Z45 63S.69 O.ODE+CO 1.04E404 1.1tE044
U-232 4.7368E407 5 9Z4 63f.69 O.OCE+CO Z.81E404 3.C2E404 The;M Power
U-23 2.5097E-ff 592.48 636.69 MOOE+00 1.49E4C5 1.60E405 NomndnY Host Boundkrg
U24m SODODE45S 59Z4 636.69 QOCOE+CO zsSE42 3.18E42 O utpt Heat Output
b235 -1.44B9E-ff S9Z48 QOO0 1.3E0E3 4A4E44 1.3DE0E3 vat) X n

U23ff ~~~~7.5824E-ff 592.48 63&.69 O.ODE+CO 4.49E403 4.83E403 I-VIE4e1 IA6E+01
ULO- -2.61Z9E407 592.48 0.00 6.58E403 8.43E403 ffS8E403 Tota TOW
Y-OD 9.1699E41 592.48 63ff.69 O.ODE+oo s.42E+02 5.84E+02
ote FRadonikie 7.95E+CQ &SS5E+CQ

I h slection SaY~ Brmy Sumr .aWw Chleciik.sN.5:5"' ._

T n a Selection Su9 r
From SFD Used Basis for Parameter Differancew

RepoaMdrtor UGH1'WATER U(*UWATERI

Fud Cbddhg ZlK ZIRC

SOL HU Constittient: U U
BCL Enrichm& L 29

W16
522

W o b s

Bumup Su y r(UWdf Bas for bumup used b estimate:
Fu s SFD Estknasd

-Iai 554 2.4678 tabt r uaa *r* *e SfD) 0mved to MW4.
Bot"'dinirr- 636.69 9S5.14 km Om.-ism Kke k~cm Skise 0 duswtV)

Eshta Buu
Bumup MutIsplW Ghlen Svnua Estimated EOL HUtGlven EOL HM

Nobiaiha OJ8 0.0.9

Bounftgl Om 1.5
'Reackor *-Aov^ -: re 51l soae M~IMfl9o 01e daf crierniri*g VW iradlabon ceased Mcr kuil.

'TOWd hsanq SWr al fud associated wlth Ns4 wourklhaal 1mu be avdadb C.hayml ast ~aeicbl eis04dt)

U *0
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Fuel Radlonuclide kwentory Worksheet
-. Ff ad ,Tn, Vat Info.moa .c ;-

Fueml: YEPCOT-11
3F ID #I S94

Fael Unks & Dow: 3 -ROD
Heavy Wl Km: BOL.727kW EOLU65598g
ROD Stre Slie: INEL

'Fuel decay "st date: 1983
Estiates east: 2030

Template: PWR (0tWaler. Zlc, OI 5%. 1)
Template Sumaup(UWd): 61.92

Template 30L Hea Metal Mass (MT): 0.00178911
Temptate Decay Thie 35 wars

Eskrnated
Canister usage

18z10'
l 0.02

t Ealirnat. ' ., Ut X .e b Y. Yb Gamma Sources
Photon Total

CUIIWd From Noniinal Soundling Fuel hintial Aelivy Nominal Fuel Sounding Fuel Energy Photoessec

Radionucide Template Fuel Burnup UWd) rumrnup (UWde 40C1 *tventoeles(C) -tnvntorle(Cl) Goaup undlng)

Ac-227 8.7758E-10 197.49 21223 O.OOE+00 1.73E-07 1.86E-07 Avg. MeV

Am-241 1A352E-41 19749 212.23 .OOE+00 2.F3E+01 3.05E+01 0.0150 1.142E+13

Am-242m 2.8698E-04 197A9 212.23 0.DE+O 6.67E-02 .09E-02 0.0250 2.303+12

Am-243 62565E-04 197.49 212.23 Q.OOE+OO 1.24E-01 3E4-01 0.0375 2-196E+12

C-14 4.7901E405 197.49 212.23 O.OOEOO 9A6E.03 1.02E402 0.0675 Zs38E+12

C1-46 8.0297E-07 197.49 212.23 0.0OE+O0 159E-04 1.70E-04 0.0850 1278E+12

Cmn243 2.5081E-04 197.49 212.23 O.OOE+OO 4.95E-02 5.32E402 0.1250 6.567511

CaF244 4.9015E-02 197.49 212.23 QOOE+00 9.68E+00 1.04E+01 050 1.96E.12

Co060 2.6581.E03 197.49 212.23 O.OE+O0 5.05E-01 5.43E-1 0.3750 4.712E911

Cs-134 4.0536E-05 19749 21223 O.OOE+0D 8.01E-03 8.60E-03 0.5750 196.E13

Cs-135 1.4433E.05 19749 21223 0.OOE+OO 2.85E-03 3.06E-03 OSO0 1.5169E11

Cs-137 1.3979E+00 197.49 212.23 0.OOE+OO 2.76E+02 2.97E+02 12500 1.489E911

£u-154 2.0203E.02 197.49 212.23 0.OOE+OO 3.99E+00 429E+00 1.7500 4.459E+09

Euw155 1.7684E.03 197.49 21223 Q.OOE+00 349E-01 3.75E-01 22500 7.181.E05

Fe665 4.3136E-5 197.49 21223 QOOE+00 8.52E-03 9.15E-03 2_7500 1.471E+6

4S3 2.0769E402 197.49 212.23 Q.OOE+00 4.10E+00 4A1E+OO 35000 1.515E+06

1-129 9,E288.07 197.49 21223 O.OE+090 1.94E404 2.09E-04 6.0000 &477E+04

Kr-OS 2.8214-02 197.49 212.23 0.009+O0 5.579+00 S.99E+00 7.0000 7.4WE+D3

Np-237 1.121tE-05 197.49 21223 O.OOE+OO 222E-03 2.38-03 11.0000 _ .574E+D2
C>_o~~~s r 7ttEC~~~lo RA. 0000 nncnn oac 7

r-as:; I

PU-239 1
Pea-240 1
PU-241 S
PU-242a

.4564E-02 197A9 -- 21223 QO.OE+00 1A7E+01 158E+01

.1623E-02 19749 21223 O.OOE+O0 230E+00 2.47E+00

.5132E-02 197.49 212.23 0.OE+O 2.99E+00 3.21E+00

9.0036E401 19749 212.23 O.O0+O 1.78E+02 1.91E+02

6.4260E-05 197.49 212.23 O.OOE+00 1.27E-02 1.36-02

19749 212Z +00 1.21E.(
197.49 212.23 Q.OOE+O0 2.44E-03 Z-63E-03

SnL126 Z.5214E-06 19749 20023 4.OO 49-0 48E-043 4535E4-

Sr-40 9.1667E-O 197A9 21223 0.OOE+00 1.81E002 1.95E+02

Tc-99 3.9357E-04 197.49 21023 Q.OOE+O0 7.77E4-02 .35E-0

Th229 12057E-0 197.49 21223 0.009+00 .81E+ 1.56E40

The230 Zo104Es8 197. Zt5023 O.OOE+O 4.16E46 4.47E806

Th232 52972E-12 197.49 212Z23 O.OOE+CO 1.C6E409 1.12E409

Tt~-M 1.7474E-07 197.49 212u23 O.OOE+OO 3.45E45 3.71E45

U-232 4.736BE-U. 197.49 21223 Q.OOE+OO 9.35E-05 IAIE 04

UZ233 2.5D97E48 197A49 212.23 QOOE1+CO 4.96E-06 5.33E486

U-234 5.0000E4-5 19749 212.23 O.OOE+OD 9.tl7E403 1.06E402

U-2 5 . 1 A489E46 197A9 Q O O 0 4.34E44 1.48E404 4-4E44

U-236 75824E4O6 197.49 21223 Q.OOE+W0 1.6-0E3 1.61E403

U-235 -Z612912E47 197.49 QOO Z19E403 2.1f4103 Z.19E403

Y4.0 9.1699E401 197.49 212.23 OOOE+OO 1.81E+02 1.95E+02
O~~~~~~~er P s ~~~~~~~~~~~~~~~~~2.65E+02 Z.85E+02

.llLcnglite ie"ctSunxnary, Snup 9uma". ad c .e -

Template Selection Summary
Fwom tlFO Usd lois1r Paraer Differ"Des

Ree b r Ffrr A71M L13< WAME

Fed Cl R ZDRC
BOL 1SCcn" i U U

*OL Enrlhment % 98616522 o to5-

Burnup Sumay (UWdf W ast 10or burnup used In eamrate:

_ ro 3~s FD | Extild
IctI~k-r 1tR7A9 t.1tt *"" t ttNM 6* SFDtmbbtMB

n gutir: 212231 31&3 Bmnt knW Mm ndytk SFD Wwrld ID W44

wwp 3tuniptler Given Burnup Estimated EOL NUIGIvan EOL HU

ltmino. 0.84 0.__I .Om[

60t b~ni 0.90 15Cj

Thenmal Power

Nomniral Heat Bounrdn9
Oulput tealW Output
Mats) (waft)

w4960 4jW.#0D
Toala Total

*1toa eawraip Mr ahid maodaed w1h lOft waksheset must be dvkWt by SQL heavy met almes W gml epedli horrap vakiesa OMWMM1.

DOINAE-7 
Mac 20

DOEMINIFIREP-078
R&VWM 0

March 2DO3
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Fuel Radionuclide Inventory Worksheet
LkFpd A0dTemplat IfnmoW.,

Fuel Names ANUL
SHICD50 6

Fuel Uinte & Descr 19 -ELEM~ENT
Helav Metal Meow. 80L-2Z79kg; EOL2.Z78itg
Ro0 Streame Ster 560

'FuW decay St dale: 1966
Eatita" de at: 2030

TenplatW ATt (gt Wales. AWL. 60 10 0% L9
aT n~plat.8,mwp(MW4* 367.2

Template 8ns Heavy MalI Ma (MTP 0.001166s9
TunPht tr Tlt-n 50 yar

Estimated
Canister usao:

0.Q79 I

III.Fsdmateas..- m:... In x. b Is Y. Garmm Sources

CVlWd From
Template

PFotoI Total
Nominal Bounding Fuel tnbtial Activity Nominal Fud BoundingFue En Photonse

Fuet sumup (UWdf Bumup (mtW0 (CI) InventonlestCi) InvenrloasCIGo Group (boundindh.

Ain-241
3.60 7.20 O.ooE+00 1.07E-08
3.80 7.20 0.00+00 9.35E-03

r 3.60 7.20 0.00E+00 1.33E-06
J

An-242M 2.66E-08 C
AM-243 1.4858E-06 3eo 7.20 0.006+00 5.35E406 1.07E-05 C
C-14 5.6944E-09 3.60 7.20 0.ODE+00 2.05E-08 4.10E4- 0.0675 7206E+10

a60 7.20 0.0D+00 4.72E-32 9.45E-32 0.0660 42338E.10 J3.60 7.20 0.00E+00 2.85E
&60 7.20 O.ODE+00 &35E

.60 7.20 O.ODE+00 371E
3.60 720 O.ODE+00 4.77E
3.60 7.20 O.OE+D0 1-24E

5.71 0r7 A 1a5 fr17..AA
- - - . - - -- -- --

Cs-134

-05 D70E-05
E07 7.42E-07
-07 9.54-E07
-04 2.48E-05
E+C0 7.31E+00
.00 1.57E4-2

0.3750 1630E610
0.250 3.752E610

2723E+11
Cs-135
Cs-137 1.0161E+00 .60 7.20 O.DDE+00 3.66E. JEuM154 2.1879E-03 .60 7.20 O.D6E+00. 7.87E
Eu- 155 .60 7.20 0O.OE+00 2.62E-04 5.25E-04

3.60 7.20 .OOE6+00 1.51 E-07 302E-07 2.7500 I
611E-03 3.5000 S361.E40

2.196E+00 U,Kr-8S 1.561tSE-
Np-237 9.58s1E-06 360 7.20 O.ODE0+0
Pa-231 5.0790E-09 3.60 7.20 0.00E+0D 1.63E-08 3.66E-08
Pb-210 6.6176E-10 3.60 7.20 O.OOE+00 23E-09 4.76E-0s
Pm-147 1.7606E-0 3.60 7.20 O.OE+00 6.34E-05 1.27E-04
Pu-23S 1.4406E-02 3.60 7.20 O.0E0+00 5.1SE-02 1.04E-01
Pu-239 4.2783E-04 3.60 7.20 0.001+00 1.54E-03 3.08E-03
Pu-240 2.4297E-04 3.60 7.20 O.0E6+00 &74E-04 1.75E-03
Pu-241 7.8949E-03 3.60 7.20 O.E0+00 2.84E-2 5.68E-02
Pu-242 3.6329E-07 3.60 7.20 O.E0+00 1.31E-06 2.61E-06
Ra-226 1.5169E-09 3.60 7.20 0.00E+00 5.46E-09 1.09E-08
Ra-228 4.2429E-14 3.60 7.20 0.00E+00 1.53E-13 3.05E-13
Ru-106 7.0833E-15 3.60 7.20 0.00E+00 2.55E-14 5.10E-14
Sa-79 1292SE-05 3.60 7.20 o.0E0+00 4.65E-05 9.30E-05
Sn-126 1.1571E-05 3.60 7.20 0.00E+00 4.16E64 S.33E-05
Sr-90 9.430SE-01 3.60 7.20 O.0E0+00 3.396E00 6.79E+00
Tc-9 42239E-04 3.60 7.20 0O.E0+00 1.52E-03 3.4E-03
Th-229 1.7968E-11 3.60 7.20 O.0E0+00 6.47E-11 1.29E-10

U
J
j

3.60 720 O.OE+00 3.91E-07 7.81E-07
3.60 7.20 O.0OE+D 1.79E-13 35SE-13
3.60 7.20 0O.E0+00 126-E07 2.S2E-071

7.20 O.OE0040 341 E-07 .26E-07 Themal Power I
U-235

720
0.00

t53E-08 3.06E-0
6.70E-04 1.34E-03
5.62E-03 5.60-03

Nominal Heal Bounding
Output . Heat Output
(waft) (Watt)

1.12E-04 428-0 5.55-05

609E6-05 Total Total ]Oter Riadlonuctos 3.496A00

Neute Maordr rm %V 1 jU

I FuWClsc dejUr ALUM__
I SOL HM Ccnsdl~u~nfl uI

Basis for Parameter Differences

U
I aol. mnrlwnae e% .I 96.197 5 0 lek)100 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Bunmup Summary (NWdP ] fts or bunmup used In estimate:
FrmSF0 ~E stk nat di _ _ _ _ _ _ _ _

Norairaft ~~ ~~~~~3 OjnkdhmW c~milahii t lahmat eleweaudessnoyftSwndinwF= = I ~~~~~72 haneasasueedlbe twicsrrto Wto.1

1 ~hcksa

J

I N-MnhatI
Estimnatedl E0L HilI~ven EOL. HR

'Reaedr at*%dmwn core reffoval. asirage. et*ippng or othier date caifIm*ig VW Wradaiaon ceased Om hlus.
0
rcsal bm p fora ful esoda ad whhe * w o~w heenasalha tvifda by 90. h av tlI maaaSo gal ape0 lx b ump vakja(NWdIK T),

DOEISNFfIREP-07
Revlsion 0

March 2003
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Fuel Radionuclide lwventory Worksheet -
J. Fuzelaud T7qlfRWOrIIUIIWI'

__ ~~~~Fuel ROOM ASTRA-4AUSTRIAHLEU LOW61
UHF ID#. 1066

Fuel inits & Doucr 3.-19 FLAT PLAME
Heavy Moist Mass: SOLt 3791 2Ot=4s819g
RO0 Storage SIWe 5RS

'Fue dey t data 1985
Estimates g at: 2C30

Template: ATH O.IgN Water. Ae.. OSo b100%. U)
'rTepate BugnuPQLWd) 3672

Template 3oL Heavy Natla (UM): 0.00116689
Taemim.e Dv Ttme :1 usea

Estirated
Canister usage:

186u10
0 .08

-

REstiiates In X. 8,, b Y. Y* GaHMM Sources

- . .a . . - Phollor Total
CUMlWd Froll Noinat oundinFl i Activity NomInal Fuel Bounding Fuel Energy Phobonsftec

Radlwnucllde Temtpate Fuel BumSp d (tWd BumupIHPWIN' (M) nvwentorlaL) inventorles(CI) Group (bounding)
Ac-W27 2.0068E-09 530.99 1,061.99 O.OOE000 1.07E-06 2.13E-06 Avg.13eV
Am-241 2.5251E-03 530.99 1,061.09 0.00Ee00 13E4D00 2.68iE+00 0.0150 78222+13
An-242m 9W624E-7 530.99 1,061.09 O.ODE000 2.10E-04 421E-04 0.0250 1.624E+13
Am-3 1.4880E-06 530.99 1,061.99 0.002+00 7.90E-04 1.5I 43 0.0375 1A12E213
C-14 5.7053E-09 530.99 1,061.99 0.OOE00 3.03E-06 6.w OJ575 1520E.13
C336 1.3124E-32 630.99 1,061.09 O.OOE+0 D 6.97E40 t. 9E-29 0o.0SO 9.15E0.12
Cfft243 1.1419E407 530.99 1,061.99 O.OE+0 I 0.1250 6047E+12
Cn-244 1.6522E-05 530.99 1,061.99 O.O0E+00 02250 7.9042E12

Cs-135 3.4477E-6 53D.99 1,061.99
6. Cs-137 1.4365E+D 530.99 1,061.99

Eu-154 7-D230E-03 530.99 1,061.99
Eu-155 5.9259E404 530.99 1,061.99
Fe- 22791 E406 53099 1,061.99
H3 ; F41.9698E-03 530.99 1,061.99
E-129 7.53DOE-07 530.99 1,061.99

4-85 4.1176E-02 530.99 1,061.99
Np 237 9.5752E-06 530.99 1,061.99
Pa-231 3.937E-09 30.w99 1,061.99

I Pb-210 3.3115E-10 530.99 1.061.99

O.OOE00 3&89E.00 7.78E00 t.7s00 18902+10
0.002+00 3.ISE01 6.29E.01 I 2.o0 1.88.E406
O.OOE+00 1.21E403 2.42E-03 I 27500 1.0E86

002E+400 1.05E200 2.09E+400 3.m O.812Ee02
OOE+000- 4.00E-04 5.0E-04 6axo 00 3.6028

7.0M 3.9442+01
11.0000 4.8E4O0

0.00E+00 1.76E407 3-52E-07

LI Pm-147 9.2402E-04 530.99 1,06199 O.OOE200 4.91gE01 9.81E-01
Pu-238 1.6217E402 530.99 1,061.99 .OE+00 8.61E400 1.72E+01
PuM239 42810E-04 53D.99 1,061.99 0O.0E+0 227E-01 4.5SE-01
Pu-240 2.43332-04 530.99 1,061.99 0.00E+00 129E401 2.58E-01
Pu-241 1.6242E402 530.99 1,061.99 0.0012+00 862E+00 1.72E+01
Pu-242 3.6329E-07 530.99 1,061.99 0.OOE+00 1.93E-04 3.86E-04
Ra-226 9.0114E-10 530.99 1,061.99 0.OOE+00 4.79E407 9.57E47
Ra-228 3.1019E-t4 530.99 1,061.99 O.OE+00 1.65E-1I 3.29E-11
Ru-106 2.1225E-10 530.99 1,061.99 O.OOE200 1.13E47 225E247
Se.79 12930E-05 530.99 1,061.99 O.OOE00 6.87E-03 1 7E2-2
Sn-126 1.1571E405 530.99 1,061.99 OO0E+00 6.14E43 123E02
s490 1.3472E200 530.99 1,061.99 O.OE200 7.15E402 1.43E+03

6- Tc-99

Th-232 3.8371E-14 530.S9 1,061t9 O.OOE+00 2.04E-11 4.08E-11
T1-208 4.0414E-8 530.99 1,061.99 O.02E+00 2.15E-05 429E25
U-232 1.0948E47 530.99 1,061.99 O.OOE200 5.81E-05 1.16E-04
U-233 16275E-09 530.99 1,061.99 0.00E+00 1.93E-06 3.852-06

- 1.1-234 18562E-04 830.99 1.061.99 0.002400 0.80-0 1.97E.01
U236 -2.7235E-06 630.99 0.OO 2.27E43 &21E-04 227E43
U-236 154935-06 530.99 1,061.99 O.OOE+00 8.23E43 1.65E-02
U238 -42851E4- 530.99 0.00 1.46E43 1.45E43 1.46E43

- Y-90 1.3475E400 530.99 1,061.99 O.04E+00 7.16E402 1.432.03
Other RadlonucJes 727E+02 1.452,03

T p te Setectio Brn Suammary -

Roo FmmFD Used Bas 0for Parameter Olfference:
eector Mo LIOWATEr UGHTWAlSH Template wase rea r Is Wlaek mum:

-~~~~~~~. . AU AL1A Cl6 kWt nB bd ATR Tw7 on d kg an psaw _r fswn4 _1kk ATR a _en
SOL MM Constituents U U md

30 Eraichment 19-5OO65847 60 to 100

Iurnup Suanuary EIWd)' Fom SFfs for bumup used bi estimate:
ra u"umwrl"i ;Fnm SD Edtimtd

Thermal Power

Nmhnat Heat Bou9ing
output IestOutput
(Watts) (Watts)
S.9,E400 1.78,101

Totel Total

I
Uombal i , S3D= == 6omSeW"wwW*sn

Al bbow** , , , know.

I suwnup Mul~tiler I Gven Sn I Edkted SOL

1. Nmina:| OJ:1
I P ounrdtct .

L. 'Rea.,or shutdwr. mam yemoval. etoage. Oi3pbng or etrm date confirming Sta hIadaton ceased lor W.t

MUWren EOL M IM
1011

'Total buamp tcr W associatd wit is workahedt nest be ivtdld by BOL heavy rm n muss b get spedic burup values (MWd'T.

D OE/SNFJ5REP-078
Revisiont 0

March 20D3
Page D0323 of 0-885
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Fuel Radlonuclide Inventory Worksheet

.Fod NW TVat Wm Sao . & _I-
Fuel une: ASTRAJAUSTRIA (UALXmEU)

_ ~~~~~~SU ID >. A:
Fud UnIts & on. MTR TYPE
Heavy Metal Mam 901. M.ki; EOL.4R6Dt
ROD Storage Se: SRS

Fu decay O date 1985
ethnadt_ as .e OD30

Templt: ATR 0W Water. Akln.. 0lo 100%. U)
'template SWrp(MW4: 3672

Tamplate 80. Heavy Metal Man JmT): 0.00116689

Estimated
Canister usage:

18*XI0'
r0.92

.. q_.7 S.; n -TV-

8I.Estimites X 1., X4 b y. y, Ganma Sources
Photon Total

CilMWd From - minal Bouiunlg Fue Initial Activity Nominal Fueal lomding Fud- Energy Photons&ec
Radionuclide Template Fuel Bumup (Wd? Bwnup (UWd)df -CrO Inventcde(CQ hwentorles(CI) Group - bounding)
Ac-227 211068E-9 4,41&98 8,547.32 .OOE300 8.87E-06 1.72E-05 Avg. MaV
AII-241 2.5251E43 4,41&98 8,547.32 O.OOE.OD 1.12E+01 2.16E+01 0.0150 6295E+14
An-242M 3.9624E-07 4.41&98 8,547.32 O.OOE+00 1.75E3-0 3.39E-03 M.0250 17E+14
Am-W243 1.488064S 4,41&98 8,547.32 0.OOE+00 6.58E-03 1.27E-02 0.0375 1.136E+14
C-14 .7063E3-0 4.41&98 8,547.32 O OE+00 2.52E45 4.8812E5 0.0675 123+14
Cm36 1.3124E-32 4418.93 8.547.32 O.OOE+00 .60BE-29 1.12E-28 0.06so 7369E+13
CI-243 1.1419E407 4,418.98 8,47.32 O.OE+00 5.05E3 4 9.76E44 0.1250 42.7E13
Cr-I24 1.6522E45 4,418.93 8,547.32 O.OOE00 7.3DE+02 I.AIE-10 2 7200 f1E.13
Co-60 7.4047E47 4,418.98 8,547.32 O.OOE+00 327E-03 6.33E-03 0.3700 Z7.68E013
Cs-134 2.0455E-0 4,418.938 8,547.32 O.OOE+O 9.04E342 1.75E41 0.57 4.674E+14
Cs-135 3.477E45_0 4,418.98 8,547.32 0OOE+00 1.461-02 2.95E342 6Asoo 55ME12
Cs-137 1.4365EF0 4,418.98 8,547.32 O.OE3+ 4.E03 1.23E+04 120 2.702E.12
EPu-I4 7.3230E403 4,418.93 8,547.32 O.OE003 +024E01 626E+01 1.7607131 1E+1
EPu155 4.M28E-04 4,418.98 8,547.32 O.O0E3+ Z62E0 6.07E+O1 z253+ 3272007
Fe-56 2.473E346 4,418.98 8,547.32 O.OOE0+ 1.016E+02 1.95E+02 07so 124E.07
H-4 1J69BE43 4,418.93 8,647.32 O.OOE+00 &7.E+01 19E+01 32 .031E0
1-129 7S3OOEE47 4,418.93 8,547.32 0.OOE+O 3.33E143 6.44E11343 6 zm30
Ka-B 4.11764-2 4,4189 8,547.32 .OOE3+0 13.2E+02 3 462E+2 7.ooo S144E44
Np237 9S5752E406 4.41&98 8M.#32 O.OOE400 4.23E402 8.18E402 ltA oco 50Ed
Pa-231 3.9379E-49 4,41&98 8.547.32 O.OOE+0 1.74E-1 3.37E-15
Pb-210 3.3116E-10 4,418.98 8,547.32 0.0E3+00 9.86E40 2.83E4B
P.147 91240E3046 4.41&98 8,547.32 O.0+0 4.08E+00 7.90E+OO
Pu-238 1.6217E42 4,418.9 8,547,32 0O.E030 7.17E+01 9.89E42

Pu-23 4.24723.00 4418.98 8,547.32 0.003+00 I8.96+03 1.15E+0

Pu-24D 2.4333E44 4,418.93 8,547.32 0.00E+ 1.8BE+00 2.08E+00
PT-241 1.6242E402 4,418.9B 8,547.32 .OOE00 7.184E+01 1.39E-02
PuT242 3.6329E47 4,418.98 8,547.32 O.ODE+00 1.61E9 3 7.11E43
Ra3226 9.0114E-10 4,418.98 8#57.32 O.OOE+00 3.9E4S6 7.70E406
Ra-228 3.1019E-14 4,418.98 8,547,32 O.OE+00 1.37E-10 3.6E-10
Ru-10B 2.122E4-0 4,418.98 8,7.32 O.OOE+0 93BE47 1A81E4 6
Se-79 1.29304E5 4,418.93 8,547,32 .OOE+00 5.71E442 1.1E4ea1
SI-126 1.1671E45 4,418.98 8,547,32 O.OOE+0 5.180E-02 9.o9Eat2
Sr-90 1.3472E40 4,41&93 8,547.32 .ODE3+00 8.25E03 1.15E+04
Tc-919 42239E44 4.14.93 80.7032 QO1.242 8123430 1.13E42a
TI229 1.2407E-11 4.41&93 8.547,32 Q0OE+00 5.48E534 1.0S24437
Th-230 .3497E249 4.41&98 .54732 O.OOE00 3.69E-04 7.14E44
TI-232 3A71E-14 4,41898 547.32 0.ODE+00 1.70E-10 3.28E10
Tl-e 4.0414E48 4.418.98 847.32 OOE0e 1.79E404 3.45E704
U232 1.0948E407 4A418.98 9,547.32 MODE+00 4J84E44 9.36E404 thermal Power
U.1233 3.6275E49 4/418.98 8,S47.32 Q.ODE400 - 1.6-0E5 3.1E0E5 Nogninal Hst - Bouradinl;
UI234 1A&562E404 4,418.98 8S#5732 QO.2E00 S-2E041 1S59E+00 0 j HogOut

1235 -2.7235E406 4u418.98 O.OD 1.82E42 6.12E403 1Aa2E402 ---- ackt __a_

U23S 1S493E45 4,418.98 8,54732 O.OOE+00 6.85E402 1-32E-01 7A*E*M iA3E+52
U-238 -4.2851E-09 4,41&98 O.OD 2.10E-0 1.91E-04 Z10E404 tobl Total
Y 90 1.3475E+00 4,418.98 85#4732 Q.OOE+OD 5.95E+03 1.15E044
Olher Radlonukss 6.05E403 1.17E044

Tm.lTe 8cdiSumm7,Zrwp Sraysl a .; -v.
T*Mtate Selection Summary

Frcm SF0 Uad Bas1s br Paramet lf
Reactor Moderato. UGHTWAER UGrWAIER

Fuei r ALLM AL,
*OL KU Conetltuants. u U

506. Enrich~ment %:l 93.07350223 S0 ID 100 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Sumup mmarY_ _ Wd)ass bfr bunup used in estimate:
From SFD Estimated

Nomnal 4.418S kmbip akfaad k f hwnstal musd

Cheucks S5472 aou to al l ateyah .

Estmated Bonu
nw Guver Cen Dumup Estimated IOLt HWGhgei EOL MU

l ._ I .58 1.06

~~~~~~~~or gm~e atatin~Wm ma-anwguodk. ~ ''Reatar , lstfew al, a ed wf Vl h be ball a I t pllic b p ki(M
'~i l t a1bed rb Nt b dbn BL l gt k bor w (Ifit*MTe

__ D0E~~~~~~~~SN~~~~fflEP-078 
March 2000~~~~~~~~~~~~~~~~~~

DOE/SNF/REP-M
Povision 0
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I1
Fuel Radionuclide Inventory Worksheet

LFad snql Tevvlate IOrnf-ialopUI4~j ~
Fuel Namme ASTRA-AUSTRtIA (UALX-MEU)

SNlF 0 506s
Fued Unitsa A Deser~ S. WMT TYPE
HeMv Metal Mawa BOW 362kg: EOL.2.766k
ROS Storg SIW. SFI

'Fuel dey AM dar. 1985
Esthatee as 0 2030

Tempblt ATR (1" Waler. Ak.L. EO lb 10%. U)
T1emplate Bwuup(MW* 3672

Tenpial O. Heavy MItl Mass Cth 0.00116E
Tempate Decav Thm 35 ye

Estimated
Canister usa06

0rx. 1

JILFimate . ^ IS x. xb b y. yb Gamma Sources
Photon Total

CiLUWd Fror Nominal Bounding Fud Initial Actiiy Nominal Fud Boundin Fuel Energy P.hotonstec
Radhonuclide Template Fuel Bumup (UW'df Sumup (UWd)' (Cl) bentorlee(Cf) InventorlesC Group (bounding)
Ac-227 2.0068E-09 807.81 1,615.62 Q.OOE+00 1.62E-06 3.24f-08 Avg. UV
Am-241 2-5251E-03 807.81 1,615.62 0.OOE+00 2.04E+00 4.08E+00 0.0150 1.190E+14
An-242m 3.9624E-07 807.81 1,615.62 O.OOE+00 320.E04 .40E-04 0.0250 2.471E.13
Am-243 1.4880E-06 807.81 1,615.62 0.OOE+00 1.20E-03 2.405E03 0.0375 2.148E+13
C-14 5.7053E-09 807.81 1,015.62 Q.OOE+00 4.tE4-06 9.22E48 0.0675 2.312E013
CP36 1.3t24E-32 807.81 1,615.62 0.OOE+00 1.06E-29 2.12E-29 0.06E0 13s3E+13
CliF243 t.1419E47 807.81 1,615.62 0.OOE+00 9.0E-045 1.8f404 0.1250 92coE 12
Cni-244 t.6522E45 807.81 1,815.62 .OOE+oo 1.33E602 2.67E402 0000 1202E+13
Co4.0 7.4047E407 807.81 1.615.62 0.OOE+OO 5.98E-04 1.50E-3 0.3750 5.231E+12
CR-134 2.0114sE1 807.81 1,615.62 0.OOE+00 7.WE2 1.30E62 0.50 8.646E+13
Cs-135 &4477E-W 807.81 1,615.62 .OOE+O0 2.784-03 1.57E4-3 03eo 1.Pow E+12
CtJ-37 3.4362E600 807.81 1,615.62 0.OOE+00 2.36E083 2.32E803 12N ee Sou8E+in
Eu-tS4 7.3230E043 807.81 1,615.62 0.00Q+00 5.92E500 1.08E+01 1t.7e5 2HAlutO
EU-155 5.9259E-04 807.81 0,610.62 QOOE+oo 4.79E-0t 974-01 22s Zt404E+os
Fe- 227E46-06 807.81 1,615.62 0.OOE06D 1.84E-3 2.68E403 z7150 2274E+01
H-3 1.s6s8E-03 807.81 0,615.62 .7OOE6 D t.79E+D0 3.18E+00 T5a0 1332E+03
-t29 751.300E47 807.81 1,615.62 0.OOE+00 9.o0E34 1622E403 S.OC s.44sE+e2

Krter 4.1176E402 807.81 1,615.ff2 o.ooEoD 1.33E+01 2.65E+.0 J.OO3 SSOE+0t
Np-237 gs57s2E-06 817.81 1t615.62 o.OOE+00 7.73E43 tSSE4C2 IIAMe s.64sE+eo
Pa-23t 3&9379E409 D7807J 1,615.62 O OoE+00 3 t8E468 63SE48
Fb-21 0 a3tISE-10 807.81 1,615.62 eo.oE+OD 2.68E407 53sE407
Fin-t47 9.2402E404 807.8t 1,615.62 OWOE+00 7.46E-0t 1.49E+00
Pu-238 t.62t7E402 807.8t 1,615.62 O.OOE+00 1.31 E+01 2.62Ex0t
Pu-239 42810E404 807.6 1,615.82 o DOE400 3.46E-1 8.92E0t
Pu-240 z.4333E-04 807.81 1,f15.62 O.OOE+OO t.97E401 3s3E-t
Pu-24t t.6242E402 807.81 1,61S.62 Q.OOE+OO t.31E+Ot 2.62E+Ot
Pu-2U2 3.632sE407 807.81 1,615.62 O.WOE+00 2.93E404 5.87E044
FD 728 9.0t 14E-tO 807.8t 1,6t1S.62 O.WOE+CO 7.28E407 1A46E486
Rs228 3 .1019E-14 807.81 > _,61.6 O.OE+0 2. 1 SOE-11
Ru-108 2.1225E-10 807.81 1,615.82 O.WE1+OO t.71E407 3.43E407
Se-7s 12s~-05 80J.8t 1.615.62 O.WOE+CO 1.0412-2 2.09E402
Sn-126 1.1571E-05 807.8t 1,615.62 O.WOE+00 9.35E403 1.87E42
Sr-90 t.3472E400 807.81 1 615.82 O.WOE+00 t.o9Ei43 *2.18E+03
Tc-99 42239E-04 807.8t 1,815.82 O.WOE+00 3A41E0t 8.82E1
Th-72 t.2407E-tt 807.81 t,615.62 Q.OOE+OO t.WOE48 2.WOE4S
Th-?3 83497E48 807.8t t,615.62 QWOE+00 8.74E405 135E-44
Th-73 3.37E-14 807.81 1,615.62 Q.OOE+oO 3.10E-11 620E-11
TK-208 4.0414E4)8 807.81 1,615.62 Q.OOEOO0 326E4C5 6s3E-0s
U 232 1.0948E407 807.81 1,615.62 QWOE+OO 8.84E405 1.77E404 Thermal Power
U ?33 3.627sE409 807.81 1,615.62 QwE01+00 2.93E48 s.86E4S6 Nomial? Heal lBounding
to2134 t.8s62E404 807.81 1,615.62 QWOE+00 t.SOE401 3WOE-0 ut el OutputH u
U235 -Q7235E-06 807.81 0.00 3.4E43 1.28E403 3.48E403 (Watts) (Wat0
LL236 tS5493E45 807.81 1,615.62 Q.OOE+00 125E42 250E4E-2 I-SE401 2JOE44H
UI-23 *42851E409 807.81 0.00 6.76E404 6.72E404 6.76E404 Toa ToCSl
Y-90 1.3475E400 807.81 1,615.82 QWOE+00 1.osE+03 2.18E+03
Othsr ftdadks 1.11E+03 2.21E+03

J
J
J

U,
U

J
J

J

j
mIl .1

A=
_ B +mr P_ nifFrm SFD Uae

Resdor Modr uHT W ATuER G WATER
Ful Clddh ALUM ALUM

SOL HIN Constluest. U U
BaOL Eralchmue %:I 44.3904151 60 b 100

I'Ilep1. F luedWIeMbeM reawe
k mal m~eYNAThTmpoe ald beap wurds(avtdnermaq ATh amsscrt

ro3UrmStamnwy (WOl Ilasis for burnup used in estimatet J
I

From SFD I Estneted
. si181 "bMkimp t ld twq~mddemeueao

J

L1 91-19 UEathuatI -8 I
Estimated EOL HWNIGbin EOL HU

I Ie.lNoinkuk

Sudkig _

0.711
1.421

'Reader d n owe removal. srage. pg r r dale lmfig S 4iacaon ceased for lu.

'Tal hbW br ad ue asandaled wdb I woa m'sa be dvided by BOL heavy melena ID get spec hmmp vae OMfdM. I

J
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Fuel Radionucilde kmentory Worksheet

Fuel Kom ATSR
SNF e M. 17

Fued Units & Descr. 20 . 19 FLAT PLATES
HeavYINeal~l~s: DOL. : EOL.321kg
ROD Storage Ste: SRS

'Fuddemystartdatim 19t8
Estimates a at: 2030

Templat: ATR O.I6Water, Akmn.. O 0 100%. L)
2Teenplat Sumup(UWd: 3672

Template H01. ay t Nam JT),: 0.00116E89
Te-ol. D1v Tbe 2 SS

Estimated
Canister usage

1 0.56 1

lLEejinatests - .,, 4I b N Yb Gamma Sources
Photon TOtal

CVMWd From Nominal Bounding Fuel bs Adhtty MNoinal Fuel Uounding ruel EegY Photonsakec
Radlionuclide Templat Fel-umup Wd) Sumup iWd

5 (C) hwentoresWC) wentode(Ci) GrouP 1omuding)
Ac-227 2.006E09 3,039.93 3,039.93 O.ODE+00 6.10-E06 6.IOE-06 Avg. 1*V
Am-241 2.S251E03 3,039.93 3.039.93 0.00D+00 7B8E+00 7.68E+00 0.0150 2239E+14
Am-242m 3.9624E-07 3,039.93 3.039.93 O.ODE+00 1-20E-03 1.20E-03 0.0250 _ 4J49E+13
Am-243 1.4880E-06 3,039.93 3,039.93 .00E+6O -4S52E-03 4.52E-03 0.0375 4.041E+13
C-14 5.7053E-09 3,039.93 3.039.93 0.006+00 1.73E-05 1.73E.05 007 4.CE+13

CF36 1.3124E-32 3,039.93 3,039.93 E.OOE+OO 399E29 3.99E-29 0650 2A21E+13
Cm-243 1.1419E407 3,039.93 3,039.93 O.ODE+00 3.47E-04 3.7E404 01250 1.731E+13
Corw244 1B522E45 3,039.93 3,039.93 O.ODE+00 5.02E-02 5.02E402 02050 2263E+13
C26D 7A.447E7-0 3,039.93 3,039.93 Q.ODE+O0 2.25E403 295-03 03750 9J43E+12
Cs-134 2.0455E-4 3,039.93 3,039.93 0.OOE+00 6.22E-02 6E-02 0s5 lJZ7E+14
Cs-135 31477E-06 3,039.93 3,039.93 0O.DE+00 1.051E2-0 1.05E-02 OJC 12S7E12
Cs-137 9.4365E+0D 3,039.93 3,039.93 QOOE+OD 2.12500 91l16E+11
Eu-154 7-123DE0E3 3.039.93 3,039.93 0.00Q+00 2.23E+01 2.23E+01 1.7500 li4SE+lO
Eu-155 A9259E404 3D09.93 3,039.93 O.OOE40 1BOE+00 1.0E+D00 250 4J2E+06
Pu-5S0 2.4333E-04 3,039.93 3,039.93 0.006+00 C9312-03 6.93E 2.7500 44117E4
F-3 1.9698E-03 3,039.93 3.039.93 O.ODE+OO 5.99E+OD 54.9E Z50E+03
1-129 7-S30DE-07 3,039.93 3,039.93 O.D+O .94 22ES 6M0 X2E+03
Kr485 4.117EE-02 a3039.93 3.039.93 0.00D+00 1.2E+02 125E+02 7Jooo 1.116E
Np-737 9.5752E4E6 3,039.93 3.039.9S O.OOE+ao * Z91E 02 2.9tE-02 llim ooo 1247E01
Pa-231 3.9379E409 3,039.93 3,039.93 0.00Q+00 120E-05 123E-05
Pb-2110 33115E-10 3,039.93 3,039.93 O.O+OE.1EE 101E6
F n>147 9.2402E-04 3,039.93 3,039.93 QODOE+OO 2JDO+0 Z.81E+OO
PUF23 tB6217E402 - 3,039.93 3,039.9S3 OED i9ED 4.+1
Pu2139 -42810E404 3.039.93 3.039.93 OEO 3EO JE0
Pu-240 2.4333E404 3,039.93 3,039.93 QODOE+OD 7.4E0E1 7A.40E1
Pu-241 1.6242E402 3,0S.93 3.03X.93 QOOE+OO 4S4E+01 4.94E+01
PuF242 3.6329E407 3,039.93 3,39,93 OOEO .04 .04
Pa-22E 9.0114E-10 3,039.93 3,039.93 QO.OE+OD 2.74E4-6 2.74E406
Ra-228 & 1019E-14 3,039.93 3,039.93 OOED 9.3-1.4-11

Se-79 1293DE405 3,039.93 3.039,93 QODEOOE 3.93E402 3.93E402
Sn-126 1.1571E45 3,039.93 3,039.93 O.OOE+OO 3.52E4-2 3 S°E02
Sr-9D 1.3472E+OD 3,039.93 3.039.93 QODE+OO 4.10E+OS 4.1CE+CS
TC-9 42239E404 3,039.93 S,039.93 O.OOE+OD 128E+D0 1.in28E+OO
TtF229 1.2407E-11 3,039.93 3,039.93 QOD)E+OO 3.77E-08 3.77E408
Th-230 A3497E48 3,039.93 3,039.93 QOADE+OD 2.54E404 2S54E044
TtF23 3B8371E-14 3,039.93 3_399 _AOE0 1.7E1 _ 171_
Tl-20 4.0414E408 3,039S93 3,039.93 Q.OOE+OD 1.23E-04 1.23E044
U232 1.0948E47 3,039S03 3,039.93 QdOOE+OO 3Jr3E 04 3.33E4e4 Ttw Power
U233 3.6275E409 3,039.93 3,039.93 O.OOE+OO 1.10E405 1.110E4-5 Noria tHat Bouding9
U e234 -dE U04 3,039.93 3,039.93 O.ODE+OO e64E41 A64E41 Oulput mom HetOutp
U-=3 2L7235E-M 3.039.93 QOD0 128E402 45DsE403 f28E42 (Waft) (wafts)
U 2S6 lS6493E45 3,039.93 3,039S3 O.ODE+OD 4.71E4C2 4.71E42 SAJ9E+ eSME4Ol
U%-23 .4.2851FE49 3.039.93 QOO 12E4 110-4 12E4 Total Total
Y 90 1.3475E+00 3.039.93 3.039.93 Q.ODE+OD 4.10E+03 4.110E+OS
Othxer RvclUC~ 4.16E+CS 4.116E+OS

Template Selection Summary|
From SFD Used B fssor Parmtr Diferecs

lbctr oertr LO GHTWA1IM UGWIMAMlE Tlk Ta zqb* mwl for 04 Wif
FWe Clading: _ ALLAA TWi W1 sm an al pwareb m w mrtom_

BOt HN C _nstlita: U U
UI fEn1chment %: 00 b 100

E rnup .mmy (UWda lRas 11orburnuused in *stinkte:
From %FD fxrnld

tatinated B~
m up muftipE Gh untnated EO HMlen 60tlL NH

1.I
founding: lK5

'Reactor shtabn. ewe rvl. storage. shippiN or amer e o-mg VW bkadathon Ceasd or W.el

'Total tpf.* lora kWel socated wi ta worshee_ mus be ided by EOLheavy neb mats ID g9e spdfc bamp vakes (MWdAT).
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Fuel Radlonuclide Inventory Worksheet

L fudantoeupist aInftmaffcstr um I e ..,-
Fuel Nam: BABOOCKIL WILODX SCRAP

SNF IDh 18
Fuel tkft A Dem 1- CANISTER OF SCRAP
Heevy UD Uases: DO. : EOL.0.07kg
ROD Storap Si INEEL

'Fuel decay st.r daim 1 6
Enbuae " do: 2030

Teuplat. (WO Cae)
rempila BumuptUWd. 62.5

Templte L fy U eb l MesaT 0.00186868
Temopla o ecavIlem: SD Yom

Estimatod
Canister usam J

1.C 0
I 1.00

JILF stiaee, 7 - - IN Y. b y yb Gamm Sorces
P loton Total

CVWd From Nominli BoundiSI Fual blial AcUvily Nomina Fud Boundbn Fuel Enery Photon&es
Template Fuel Bump(mcop Burnup(Uwe (Cl hwentotea(Cf) Inventoles(C bouning)

.

AC-227
AmN-241I
Am*-242m
Am-243
C-14
cO36

7

7

2.5200E406
B.6432E+00
1.5728E-02
1.6288E02
1.2068E-1
22849E-03
6.0144E-04
9.4880E-02
3.9062E+00
2.2139E-06
4.3976E-04
1.4867E+01

r
66.52
66.52
66.52

66.52 O.OE+00 1.68E04 1.68E-04 I Av9. MaY

66.52 66.52 0.O0E+00 1.52"-1 1-52E-0t ocas ss61E+12
66.52 66.62 Q.00E+00 4.OOE-02 4.00E-02 0.1250 4218E212
66.52 66.52 0.0WE+00 31E+00 6.31E+00 02250 5s159E12
6e.52 6a52 o.0E+OD 2.60E+02 2.60E+02 o.3750 223312
66.52 66.s2 .OOEO0 1.47E-04 1.47E-04 0.57s 3&695E+13
66.52 66.52 Q0OOEDo 2.93E-02 2.93-02 o0.co s094E+11
66.52 66.52 O.OE+O 9.90E+02 9.90sE02 1250C 1t 934E+13

J

J
Cs-135
Cs-137 JEu-154 37342E-1 66.52 68s2 .0ooE+00 2.48Ei0t 248E+01 1.7500 Z384E+10
EU-155 a.4893E-03 66.52 66.52 O.OOE40 5.6SE-1 5.65EOt1 22500 1.031E6
Fe-55 5.3750E-03 66.52 66.2 0.0E+oD 3.sE8-01 3.58E-01 2.75s0 1.775E2.4
H-1 1.0472E-01 66. 66.52 0.OOE+00 697E+00 6J7E+00 35000 9.662E+04
1-129 1.061SE05 66.2 66.52 0.00E+00 7.06E-4 7.06E-04 5.00 4.03E5+04
(1.85 2.2717E41 6.2 66.52 0.00E+00 1.E+01 1.51E+01 7.000 4.661E+03
NO-237 1.6400E-04 68.52 6652 0.0WE+00 1.09E-02 1.09E-02 11.0000 5-105E+02

U.
Pa-231
Pb-210
Prn-147
Pu-238

2.86SE6-06
4.7312E-08

6.20

1.802,01 0QaoE+0D t80Ei+O41
2.18E+00 0.00E+00 2.1SE+0 I
2.78E+00 o.00E+oD 2.78E+00

LI
Pu-241
Pu-242
Ra-226
Ra-228
Ru-lO6
Ses-79
Sn-126
sr-go
Tc-99
Th-229
Th-230
Th-232
TIw206
U-232

-O0127E-01
-12917E+02
-1.1381E-04

6652
66.52
66.52
66.52
66.52
66.52
68.52
66.52
66.52

O.00
0.00

1.338sE-13
1.9179E-04
1.6669E-04
1.3859E+01
67678E-03
22592E-06

66.52 0002E+00 7.16E8e 7.16E8e
66.52 .OOE+006 4.0E0-05 4.00E-05
66.52 0.o0E+00 8.91E-12 891E-12
66.52 .0ooE+00 1E28E-02 128E402
66.52 .OOE+O0 1.116-02 1.tE1-02
66.2 0.0E+00 9.22E+02 9.22E+02

I

j
6s.52 66.52 0.02E+00 - 5.05E-04 -. 05E-04
6a.52 6S2 Q.OOE+CO 4.01E-06 4.E01-06
66.52 66.52 0.006400 5.04E-03 5.04E-03
66.2 66.52 0.00+00 137-02 1.37E-02 Thermal Power
66.52 66.52 O.06E+00 2.40E-02 2.40E-2 Nominal Heat Boutding J

rIs234 1278ssE402 6e.s2 6es2 nwOE+00 ss61E41 s.s1E-t

U-235 s74a6E404 6as2 6es2 e&o2E45 3.S3E402 3.S3E402

uzMu 2-34SSE 04 6as2 ae 2 O.fWE+aO 1usS6 1.S6E4a2
U-011 1.1581E404 6ss52 6652 7.4sE-oe 7.71E43 7.71E403

Y-9 13861E+Ot 6652 s52 Q5OOE+co 9.22E+a2 922E+C2
Ote Rabrjc 3.4t2E+03 &.42E+03

Ten-bateSdw"Somms"un ,rpSomma armCnedoc >¢u iir,
Telrtter Selection Summtry

From SFD Used Basi for Pa.nuneb v Difrences:

Reco L l TWA1ER (word CAND

rac LN rCantil~m: PU 2u U 7h 5 rA
WL Enrichmen %:I, Of b 10

R Shhjar core From SFD o| dleild foa lmed fusel.s
|Toed bala for aS fel aseodatd el~i Sd wo be Mde by DO.s rheavy malaetoell, s c -bam v

Esited Ounvupt
I~anup Itul Glv_ tImhIP Estmtd EOL "iGlven E0aIM

'Reaclr dvt cOM ml, E sticris a*Vr Wmhe dais rqw. bat bmiat ceased for fue.

sreb= for all kidfasociate wih ath workuet_ mind be diie by raXX hen mtabl mas ID 9|4 lb t Vale (MWd.-

Outpul Heat Outpo
Oft) (at)

3.5E01t 3.858+01
Totaw Tota -J

I
I
J

DOEISNF/REP-07
RsVlsio 0
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Fuel Radionuclide Inventory Worksheet

j.uL and Temlate I~ntmio* t .,
_- ' Fuel dan BERGN lH (END BOXES) GERMANY

SNF e e: 392

Fuet Units & Deour 6 - lT YPE
Heavy M11l Mass: SOLt-g; EOLedg
ROD Storage Se.: SRS

'Fuel decay start date: 199
EItimateseas: 2030

Template: ATR Waler. An.. eo I 100%, U)
2Twnoplte SunuItWd: 3672

Tmpate BOL Heavy eta UMs (1): 0.911 9
Template DeCay TIff: 26 yes

Emtoted
Canister usaMe:

NIC

L1.00 1

IL FAtImatns inm N X b yV yb Gamma Sources
Photon TOta

CIUWd From Nominal Botundng Fuel Ilial Activity Nominal Fuel Bounding Fuel Enegy Pholtonuaec

Radionauclde Template Fuel Burnup (MWd) Rumup (MWd)' (C) hIventoeles(CI) hventoues(CI) Group (bounlIng)

Ac-227 1 .1465E49 0.00 0.00 0.00E+00 O.OOEs00 0O006E+0 Avg. MeV
A-n241 2.3056E-03 0.00 0.00 0.00.E0 0.00E+00 O.OOE0 0.01o 0 0o00oEs40o

Arr242m 4.1476E-07 0.00 0.00 0.00E+00 0.00E+00 0.00E+00 CAM O.OODE+00

Am-243 1.4894E06 0.00 0.00 0.0012+00 0.00E+00 0.00E400 0.0375 0.000E+0

C-14 5.7108E409 0.00 0.00 0.OOE+00 0.00E+00 O.OOE+00 OJ0675 0.000E+00

C036 1.3124E.32 0.00 0.00 O.OOE00 O.OOE+00 O.OOE+0 O.OtSO 0.0Es00

Cm-243 t.4562E-07 0.00 0.00 O.OOEs00 0.00E+O0 0.00E400 0.1250 0o00o400

;2-44 2.4221E045 0.00 0.00 0.00E+00 0.00E.00 0OOE+00 022750 040

Co-60 2.75GE6-06 0.00 0.00 0.00QE00 .OOE+O0 0.0062+00 0.3750 0.000440a

Cs 134 3.27E046 0.00 0.00 0.006+00 0.00E+00 0.OOE+OO 02.750 0.0E40

Cs-135 3.4477E706 0.00 0.00 O.E00+00 O.OOE+00 0.006E+0 OJS00 &ODDE400

CS-137 7.5099E+60 0.00 0.00 o.00E+00 0.00E+00 0.OOEO0 02000 0OJE00-

Eu-154 t.63B6E402 0.00 0.00 Q.OOE+00 O.OOE400 o.006+00 i1.70 ODE40c

Eu-165 2.3957E-03 0.00 0.00 O.OOE+00 0.002+00 .OOE6+0 22500 OAE+

Fe4-5 32707E-05 0.00 0.00 0.00E00 0.00E+00 .006E+0 0 2.7500 0.oXE+00

H-3 13454E403 0.00 0.00 0.00E+00 0.00E+0D O.OOE6 35000 0000

1-129 7-5300E407 QOO. - QOOD QO86 O.OOE+00 O.O+E000 0.00006+ 00E0OO.
Kr-85 7L.754SE42Q 0.00 0.00 O.0E6+ O.OOE+ 0.00E+00 7X Q 0E+0o

Np-237 9.5615E406 QOO0 0.00 Q.OOE+00 O.OOE+00 0.006+0 0 t.000 oo&W

Pa-231 2.7968E49 0.00 0.00 0.006+00 0.006+00 0.00E+00
Pb-210 t.26t2E-10 0.00 0.00 0.00E+00 0.00E+00 .OOE+00
PS-147 129E3-02 0.00 0.00 0.00E+00 O.OOE6+00 .OOE+00
Pu-238 1.7549E202 0.00 0.00 Q.006+00 0.000+00 O.OE+00
Pu-239 428390E04 0.00 0.00 .OOEO+ 0.OOE+00 0.00E+00

Pu-240 2.4327E47 0.00 0.00 O.OE+00 0.000+00 .0OOE+00
Pu-24t 2.6201E-02 0.00 0.00 O.OOE+00 0.00E+00 O.OOE+00
Pu-242 1.649047 0.0 QO 0.OOE+00 0.006E+0 0.00E+00
Pa-226 4.4444E-t0 0.00 0.00 0.00E+00 0.00E+00 0.00E+00
Fla228 1.97M14-4 QOO0 QOO O.OOE+00 O.OOE+00 QOO0Es40

Ru-106 2.0477E407 0.00 0.00 O.WE+00 .01E+00 0.0OE+OO

Se-279 12933E405 0.00 .0 0.00E+00 0.006+00 0. + O.OOE
S-t~-26 t.i574E405 mOO 0.00 &OOE+00 O.OOEs40 O.OSE+00

Sr-90 1.7Q92Es40 OQOO QOO QOOE |00 O.OOE |00 QO.OE+00
Tr.-99 4973E404 QOO QOO Q.OOE+OO Q.OOE+0O QODOE400

Th-229 7.7260E-12 0.00 0.00 0.00E+0 0.00E+00 OOE+00
Th-230 5.8470E48 0.00 0.00 0.00E+00 0.00E+00 0.00E+00
Th-M 2.6906E-14 0.00 QOO0 0.OOE+00 O.OOE+OO O.OOE+00

Ther 4.4336E408 0.00 QOO OE+D O.OOE+0+00 0.00+00

lJ -232 1.2037E407 QOO QOO O.OSE+00 O.OOE+0D QOO012+O Thein il Power

Um23 &0011E-09 0.00 QOO0 &OOE+00 QOO0E+00 O.OOE2+00 Nominal Heat -Boudn
LU-234_ 1.8497E44 0.00 0.00 Q.OOE+00 O.OOE+0D Q-OOE+00 Outpu Heat Outpl

I U!35 2.7235E-06QO 0.00 QOD.s0 O.OOE+0 0.0100 QOODE+ (wafts) (Wafts

U-236 1-5493E405 QOO0 0.00 QOO0E400 O.OOEs40 Q.OOE+00 owoEem 08Eo 0

6 U LI- A286E409 QOO0 O.OS QOOE1+OO O.ODE+00 O.OOEs4D TO Total Tb

Y-90 1.70B4E4BO QOO QOO QOOE |00 QOO0Es40 O.OOEs40

OR Padotce O.OOE+00 O .OOE+00

iLTemplateSelectionSummaryS-oupS nd(2ieds _, - __ _ _

T lte Selection Surnnuny I-_
rim. sF5 Used Basis for Parameter Diflerences:

Reactor M rr ITWA1ER UGWRWA7

FWe Cbddkig ALLUM ALUM
00L HU cntiunts U U

*OL bnkimr % tOO eo toO10

Burnup Summary gMWd13 for bumup used In estimt:

From EtE.Mtd
"or"Irmt I __ __ ___ __ 4rie D 54 esamn ebbe 2% d0l BM " m odu ati .

bnusmeitaredlobe~o itavhe luntp.

- U C ecis -_ _ _ __.

Deunp Uuftip GIvBUMUP Estimated EC. HMIGbvn EO. tU

Bouding: ._

_Reactor ihhdoym. we remwval image. d*p'ng or ~t dale cornlng S#a Irradatlon ceased (or lel.

TctI brmp orr ld l odel a ted th Itis worsheet mus be dvded by SOL heavy metal mas b ge VOdcI bturep vIe (UWdmI).

OOEISNFJ/REP-078
Revislin 0

March 2003
Page D-329 d D-585
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Fuel Radionuclide Inventory Worksheet

Fuel- NainBER-li1~ "A ALX HEU) GERMANY
SW ID f 758

Fuel Unba$ & Desegi 112 -17 FLAT PLATES
HeMyMe" a U sseg BOL.32.653ko; EOL.12.074kg
ROD storage Sain SMS

'FuLI decay Sat dat. 1956

Estimka as at: 2030
Templae. ATRm (ghsWate. Alia..60IoW100%U)

'Temnplae Bwuup(UW*: 3B72
Template OML Hewy Metal Ma (): 0.00116689

Estimated
Canister ustag J

s$'V I
1 4.67

Tepae Decay Tinwe 25 yers

IL Esation In X. x b I Y. yb Gamma Source

PhoD TOW
CiNWd From Nominal Boundig Fuel nit Activty Nondnal Fud Bounding Fual Energy Photos/sec

Radionuclid6 Temptate Fuel Bumup (UWdf Burnup(MWd (CO Inventorles(Cf) nvtdes(CI) Group (bounding)
Ac-227 1.1465E-09 8,124.67 16,249.34 O.ODE000 9.32E-06 1.862-05 Avg. MaV
Am-241 2.3056E-03 8,124.67 16,249.34 O.ODE+00 1.87E+01 3.75E+01 0.0150 1.5206+15
An-242m 4.1476E-07 8,124.67 16,249.34 0.OOE.C0 3.37E-03 .74E-03 0.0250 3.159E,14
Am-243 1.4894E406 8,124.67 16,249.34 Q.OE+00 1.21 E-02 2.42E-02 0.0375 2.751E+4
C-14 5.710SE-09 8,124.67 16,249.34 O.E0+00 4.64E-05 9.28E-05 0.075 2.964E,14
CI-38 1.3124E-32 8,124.67 16,249.34 0.00E+00 1.07E-28 2.13E-28 0.0W0 1.782E214
Cm-243 1.4562E4-7 8,124.67 16,249.34 0.00E+0D 1.18E-03 2.37E-03 0.1250 1.194E+14
Cm-244 2.4221E.05 8,124.67 16,249.34 0.00E+00 1.97m-C 3.94E-01 02250 1.539E+14
Co-60 2.75602-06 8,124.67 16,249.34 0.OCE+00 2.242-02 4.48E2- 0M750 6.6900E13
CS-134 5.8851E-04 8,124.67 16,249.34 0.00E+00 4.78+C0 956E+00 0.5750 1097E.15
Cs-135 3.4477E-06 8,124.67 16,249.34 O.OE+00 2.80E-02 5.60E-02 0S500 1.580+13
Cs-137 1.8099E+00 8,124.67 1624934 0.002+00 1.47E04 2.94E+04 125CO 6.789E212
Eu-154 1.636E402 8,124.67 16,249.34 O.OE+00 133E+02 2.66E+02 1.75C0 43421E*11
Eu-155 2397E-03 8,124.67 16,24934 O.OE+00 1.95E+01 3.89E+01 22500 3.095E207
Fe-55 32707E-05 8,124.67 16249.34 0.00E+00 2.66E-01 531E-01 2-750 2.534E+07
H-3 3.4504E4- 8,124.67 16249.34 0.00E+00 2.80E+01 5.61E+01 35000 1912E404

I
J
I
J

7-5300E-07 8,124.67 16.249.34 O.ODE+00 6.12E-03 1.22E-02 50DOo 6.431E+03 U16249.34 O.ODE+00 &38E+02 128E+03 I 7.00 7D77E 02

Pb-210 1

1.55E-01
4.54E-05
2.OSE-06
2.10E+02
2ASE+02
&96.E+00

11.0000 7.916E+01

Pm-147 1.29522 8.124.67 16249.34 C
Pu-738 1.7549E-2 8,124.67 16,249.34 O.OOE+00 1.43E+02
Pu-239 42810E-04 8124.67 16,249.34 0.00E+00 3.48E+00
Pu-240 2.4357E404 8,124.67 16,249.34 0O.DE+00 1.98E+00
Pu-241 2.6277E-2 8,124.67 16,249.34 0.ODE+00 2.13E+02
Pu-242 3.6329E-07 8124.67 16,249.34 0.00E+00 2.95E-03
Rs-Z26 4.4444E-10 8,124.67 16,24934 O.OE+00 3.61E-06
Ra-228 1.9714E-14 8124.67 1624924 O.O0E+00 1.60E-10

3.96E+00
427E+02
s5se-03
722E-06
3.20-10

Ii

]2.0477E-07 - ,124.67 1624934 O.ODE+OO 1.66E-03
16,249.34 O.ODE+00 1.05E-01 2.10E-01

9.40E-02 1.88-01

Tc-99
Th-229 7.726DE-12 6,124.67
Th-230 5.847E-06 B,124.67 16249.34 O.OE+00 4.75E-04
Th-232 2.6906-14 8,124.67 18,249.34 0.00E+00 2.19E-10 4.37E-10
Tl-208 4.433EE-08
U-232

8,124.67 16,249.34 0.0E+00 3.60E-04 7.20E-04
8,124.67 16,249.34 0.DE+00 9.78E-04 1.96E-03
8,124.67 18249.34 0.00E+00 2.44E-05 4.88E-05
8,124.67 16,249.34 0.00E+00 1.50E+00 3.01E+00
8,124.67 0.00 4.15E-02 1.94E-02 4.15E-02

Thwmnual Power
NmInl He Bounding

OutWeA Heat Output
watft) (Watts)

I

16,249.34 O.ODE+0O 1.26E-1 2.52E-01 I 1.7Ir22W 14402
0.00 4.84E-04 4.49E-04 4.84s-04 Total Total

I2.78E+04
2.80E+04

ULI I1

ITEm
Basd Paa er OdiferenceFrom SFD _

Rear LdU0T WAlER

FuelnI A93L043

SOL 1Enrichment 9 3.0m32453sr

L
60So100 I

l--jaslsi for burnup used Int nfirnatin1Bumup Summary (UWd)f U
L

FR SFD I Estimatedj S. 24.7J kmdbra ioae be l hevy meld mmt desoyed.
i 6z2934I=on=s emeukeaedIs e hm nnW se.

FRI.:
NO~.

I Bound".

Besuip MEu1maed urmpe
. |

Estliated E0. HUGKlex EOL HM
I ID44

2.501
'Readr hx*dw cor remova. daedhpor otdaM cwfrrng ot naamu e forfud.

Td bm harul asad u te wee mudt be dvd by BOL heavy e ma gt gedc bunv vvake (fr4T).

DOEGWN/RE2P-078
Revision 0

Match 2003
Page D-330 od D85
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I
Fuel Radionuctide Inventory Worksheet

if adawlTa aete, WWI"roItioq.
Fad Maim B3SR

SNW I 0: 31
Fuel UnOts & Desern 41 -19 PLATE WTR ASSY
Heavy Matal Mseu BOL.7.856kg: EOL-6.941kg
ROD Storage Saw SFtS

'Fudqmm dda 1991
E dtbata a d 203O

Temnplb: ATR (Utgh Waher. Aunr. e0lo 100S. UW
'T nPwBumuuP(UWC* 3672

Templt KIL Hem y Meal Mas" (MT1 0.0011t86M

Estkiated
Canster usaqe: I

WrxOW
1.71

ILEsd nt . n x,, 4 b Y. W Gamma Sources

Photon TOl
CVMWd Frm Nomnal Bou0lng Fuel Initial Actiit Nominal Fuel Boundiag Fuel Energy Photonstsec

Radbonuclids Template Fuel BSumup ( dt Sumup (lWd) (ClM Inventodes(CI) bwentodesCi) Group (bouting)
Ac-227 2.0068E-09 865.88 1,731.72 o.oE+00o 1.74E-0 3.48E-06 Avg. eV
Am-241 2.5251E-03 8B5.86 1,731.72 O.0OE+O 2.19E+00 4.37+00 0.0150 1275E+14
Am-242m 3.9s24E-07 8s8se8 1,731.72 0.00E+00 3.43E-04 .86E-04 07SO 2.6482E13
Am-243 1.488OE-06 88.86 1,731.72 O.OE+00 129-03 2-58E-03 0D.37S 2z iit3
C-14 5.7053E-09 86s86 1.731.72 0.00o+00 4.94E-06 9s88E06 0.0575 2.478E+13
C0-38 1.3124E-32 86858 1,731.72 0.00E+00 1.14E-29 z27E2o-2 eo 1.4W3E213
Cm-243 1.1419E-07 865.88 1,731.72 QOQ.E+00 9.89E-05 198sE-04 0.1250 9.861E212
Cm-244 1.6522E-5 8.8se 1,731.72 0.OOE+00 1.43E-02 2.86E2- 02250 1.289213
Co-60 7.4047E-07 865.U8 1.731.72 0.00E+00 6.41E-04 128-03 0.3750 5.607E.t2
Ca-134 2.0455E0s 8s5.8e 1,731.72 0.00E+00 1.77E-02 3.54E-02 os7s50 927E+13
Cs-135 34477E-06 865.8e 1,731.72 O.0OE+00 2.9E-03 5.97E403 0oss 1.132E+12
Cs-137 1.4385E+00 865.8s 1,731.72 0.0OE+00 124E+03 2.49E+03 1.2500 5.47SE+11
Eu-154 73230E43 868.86 1,731.72 O.OE+00 6.34E+Qo 127E+Ot 1.7500 3.0110
Eu-155 5.9259E-04 865.88 1,731.72 0.0aE+00 S13E401 1.03E+00 22500 2576E+W

J

j

U
2.4591E06

Kr-6 - 4.1178E-02 -a5.8s 1.731.72 O.O0E+OO 3.57E+01 7.13E+01
tD237 9.5752E-06 8s85se 1,731.72 0.00Q+00 329E-3 1.S6E-02 i 0000o -
Pa-231 39379E-09 865.8s 1,731.72 O.QDE+00 341E-06 6.82E-06
Pb-210 3.311sE-10 85.86 1,731.72 0.0DE+00 2.87E-7 5.73E-07
Pm-147 92402E-04 865.88 1.731.72 Q.QOE+00 LOOE0-01 1.SDE+00
Pu-238 1.6217E202 885s 1,731.72 0.00E+00 1.40E+01 2.81E+01
Pu-239 42810E-04 885.88 1,731.72 Q03.E+00 3.71E-01 7.41E-1
Pu-240 2.4333E-04 885.8s 1.731.72 0.00E+00 2.11E-01 421E-01
Pu-241 1.5242E-02 8es.86 1,731.72 O.0OE+O 1.41E+01 2.S1E+01
Pu-242 3.6329E-07 865.88 1,731.72 .ODE+00 3.1#4-04 629E-04
Ra-226 9.0114E-10 885.w 1,731.72 0.0OE+00 7.80E-07 1s6E4-08
Ra-22 3&1019E-14 885.88 1,731.72 0.00E+00 2.892E11 s37E-11
Ru-1OS 2.122sE-10 885.88 1,731.72 Q03.E+00 1.S4E-07 3.68E-07
Se-79 12930E-06 85.88 1,731.72 o.oOE+00 1.12E202 224E-02
Sn-126 1.1571E-05 868.88 1,731.72 O.OE+00 1.0DE-02 2.QOE-02
sr-go 1.3472E+00 865.88 1731.72 O.OE+O0 1.17E+03 2.33E+03
TC-99 4.2239E404 885.86 1,731.72 O.OE+O0 3.66E-01 7.31E-01
Th-i 12407E-11 865.86 1,731.72 Q.OOE+00 1.07E2- 2.15-06
Th-230 s.3497Ee-0 865. 1,731.72 0.QO+00 7.23E-s 1.4#E44

U
j

-I
Th-232 3.8371E-14
Tl-20S 4.0414E-08
U-M3 1.0948E-07

0.0OE+00 3.32E-11 56.4E-11
0.0E+00 3s50E-06 7.00E-05
_ _ . _ . _ _ . _ . _ . _

885.36 1,731.72 0.00E+00 9.48E-05 1.0E-04 Therom Powe
Nominal Ho1d Bounding

IOw He Ouse
Watte) (Wart)
A5E+01 2.soE+Q
TOl Total

Y-90 13
Other Radknucbdof
LIMeTemplat Seletin Sulm
|Templbt Selection Summar

475E+00 8si.88 1.731.72 Q.QOE+00 1.17E+03 233E+03

If*, Burn

1.18E+03 2.37E+03
heckjr' e s s f'77 *.

I__ . ._ _.
_ _ . .
_ _ . . . _ . .

isFo F ad Jai!

x Parameter Differences:

I 06. Enicmnt %.I 9f38949 -- - 6010 100 1

BaupSummOY (lIVcd) 4Us. b burnup used In estimate:

140"bakF65 Froma StefreitsesVe :dsk-e
L................±!LZZZZJZLZZZkMWleude9bnpaaru10bthiceMr~smande*V

0tbbw173 AC- wkf
Il

I
Ba_ _ Uu whD Estimnated u u I

IkNmnbIJ

Esthnated E06. HM/Given 10OL HU
1.0ol

Baundbwp�
, _ _�-- ,

'Reacr *Ke .wn, cor removeL. storag. *i q r of eI dle owetArg VW Inaan ceased for ful.

'Told bunup Mr all kW assocated wiah Ift worksh e mus be drldtd by O hevy mel mas No got epeeda baW valuse 8ldel).

DOE/SNF/REP-C078
Ftevwson 0
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Fuel Radionuclide bwentory Worksheet

Fuel Hum' CAND
SNF D R 979

Fuel Unts & Descr 4 -ROD

Heavy Metal Me: OL. ; EOL.49.3Mg
ROD htorage She: NEEL

'Fud ecy start dade 1964
Estimates d au 20aD

Tonplte: HFBR l Weavy Waer.Z c..O b t%. U)
aremlphite auwlp(Aw4: 6

Template SOL Neay Met M (MT): 0.00034251

Estimated
Canister usage:

0.14

Template Decy Time: es yas ___- _____-__

J1. Eairnates m- : o n X b y. y, Gamma Sources

Photon Total

CIMWd From Nominal sounding Fuel Initial Activity Nomnal Fuel Bounding Fuel negY Photonsfeec

Radionuelkde Template TuelSup (MWdf' 8u-up(MWd)' (CO) - Iventorles(C) *rventoue(i) Group bounding)

Ac-227 7.798o-09 47,275.85 47,275.85 O.ODE+00 3.6sE404 3.69E44 Avg. May

Amn241 2.3560E-02 47275.85 47,275.85 QOD.E+00 1.I1E+03 1.11E+03 0ot150 I1SE+15

Am-242m 3.080E-06 47,275.85 47,275.85 0.00E+00 146E-41 1.46E-01 ot0 oz 42E+14

AnF243 2.0520E-06 4775.85 47,275.85 .OOE00 9.70E-02 9.70E-02 00375 2.942E.14

G-14 1.1222E-03 4727s85 47275.85 O.ODE+00 5.31E+01 5,31E+01 00575 3256E+14

C 936 8.3760E-11 47,275s85 47,275.85 OOE+00 3.96E-06 3.96E46 O0.8O 1678014

Crn243 Z.4260E 07 47.27s.85 47275.85 O OOE+OD t.IsE42 1.1sE42 0.1250 1 2tsE+14

t-244 7.3140E6-0 47,27585 47,27.85 O.OOE+00 1.55-02 1.57E-01 022 0124E+14

Bo-4. 1.24s4E-03 47275.85 47*27e85 0.00E+00 2.80E+01 52,E041 0.3750 71.1 .3

Cs-134 3_q40E-10 47-275.es 4727s.8s O.ODE+CO 1s66E-0s Is6E-05 os=s 12s7E+1s

-2135 7.140E4060 _ 47275.85 4775s.85 Q.ODE+C_ 74E-01 3.74E41 OJ500 1201E+13

Cs-137 71.1ss09-0 47275.85 4727s.85 O.OOE+00 3.25E+04 3.30E+O4 12500 4J77+12

Eu-154 6.0sooE e4 47,M.85 4727s.es O.OOE+OD 2AS6E+01 2.B6E+01 1.75W _ Jt)2E~ff

Eu-1ss s.4860E 06 47275.85 4727s.es O.ODE+00 4.4sE-01 4.48E-M 2250 S 583E407

Fe-65 1.s322E os 47,2Msf8 4727.es8 O.ODE+CO s.13E44 9.134 2.7500 SBE*o7

Wa H 4ID-03 4.M6 47,27585< O.fEi0 2S09EW 209E0 S 2VAE40~5

1-129 7.502DEo07 47.275.85 4727M.85 O.OOEOO0 3.55E42 3.s5E02_ S _0 8J2E04

Kr-85 s.4340E403 47.27s85 47,275 es O.OOE+CO 2BOE+tS2 2BDE+02 _ m 1~3 .11SEe49

Np >237 SB1040E406 47,275 es 47.275 es O.ODE+CO Z 74E401 2. 74E401 11D00 I2S5E+03

PD-231 1.1096E-88 n7275.85 47,V5s85 O.ODE+CO ssE404 s2sE044

Pb-210__ __ 1.4712E048 ____47,27.85- 0.00E+00 .96E-04 e.96E-04

47275.85 47,275.85

PU-240 47,27585 47,275.85 COOE+000. 3.94E+(

Pu-241 3.4460E-02 47i75.85 47275se O.OE00 1B3E+03 1B83E+03

Pu-242 2.0380E-06 47,275.8 47275.85 O.OOE0 9.63E-02 9.63E-02

Pa-226 2.9640E0-8 47,275.85 477s.85 0OOE+S00 1.40E-03 1.40E-03

Ra-228 1.1922E-09 47.275.es 47276.85 O.ODE+00 5.64E05s 5.t4E4s

Ru-106 3.5780E-19 47275.85 47275.85 O.OOE+D00 1.9E-14 l.9-4

Se-79 1.25200E4 47275.8es 47*7585 0.00es00 5.920-01 5.92E-01

Sn-12B 12050E04 47275.85 47275.85 0Q0+00 5O.70E-01 67OE41

Sr-sO 8.18800E01 47,27.85 47275.e5 .O0oE+eo 2930+04 2,93E+04

TC-ts 4.4120E-04 4727s.85 477s.85 0.OOE+00 2.090.001 2,OE9001

Th-229 f.92SOE-09 47*75.S5 4727s.85 QOE+00 32sE-04 3.28E-04

Th-230 1.7084E-0 4727.85 4727s.e5 O.E0000 eOSE-02 tlosE-2

Yr:-232 1.19Tl26-09 4~ 7-.27

T1-208 3.4740E-M 47,275

U-20 929S40E-0 47*275
U-233 __ .18800407 47*75

s 0.00+4 5.44E0s5 Sff4E4-5
Q.ODE+00 1.64E-03 1.64E-03

. _ .
. ._ -

_ _

ass 47,275. e * O.OE+00 43s0E-03 4.39E-03 Thinal Power
NoVINa Meat Boundins;

-Output eat Outpu
(WaftS) (Wafts)

44VE+W2 4dAE.02

TotWl Total
I 1.26E+00

E-01 47,275e85 47275.85 -

Other Radonuckes 340E+04 I 324E+04

. .

Ffrom SF9 Ije1d B~ass vur Parameter Differences:

Reactor Moeao- EV W-!ER HAVY WAlER j;T -d awsedsv~atwutrowva
SOL mu .fnrtments:1 Cint I

1tiumup Summary (UWd'

I.t fI DatdS:V-

Basis for burnup used In estimate:

rnm Ii. Edhd= =
-- i - --- - 5 "bmv mg OMW ID'-,, I, bx"W.

85p-N&V bMW 60naled bv uwmk* OM lopq *NW mmvmt Mm EDL -

I
Bounw Uuftbler Istimstal tiB~ I

Given Baufnv
32831

Estimated EOL HAIGlwvn IEOL H0
i 259

32.831
'Reai dw*iown. me nma emova age. alitt ore hrdte mimetig Ivat kamlon esedfOrfu .

e"t bhaop for a fuel asodated ih tis wou et must be ded by M01. heavy mW ma ID get rclc buup etrna (IMWdUTD.
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Mardi 2003

RevisIon 0 

Page D-333 of 0-685

DOEISWIREP-M
Plevision 0

March 20M
Page D-= of D-WS



I
Fuel Radionuclide Inventory Worksheet

21! F-4 andlTemplate lnfarwiu
Fuid HNwr CVTR FLE

S5 VS. 37
Pail Unite A Deser 34 -ROD
Mm"v Mdii Mass BO.L-6.658ig EOL.67.47hg
ROD Storage Saw. INEEL

'Fud dec" stid dam 1967
Estimates sof. 2030

Terpaile HFBR lHeaq Wator Zrc.. 0 ID 511 U
'TenaPlal 5wnPup(Wd 5

Tenpidte 806. Heary Meta Mass (UT). 02D34251
Tamatale DOEca Tkhae 5OVwn

Estmated
Canister us ]

Q0454

U. E -stixat n m . x, b Y,. Y, Gamma Sources
Photon ToWl

CUIMWd From NominJ Bowndibg Fuel itial Activity Nominal Fud Bounding Fuel Energy Photonstsoe
Radionuclide Template Fuel Bumup (MWd) B-nup (MWdf (CI) Inventores(CI) bnventodes(0) Group (bounding)
Ac-227 62320E-09 1,137.42 2,274.84 0.OOE+00 7.09E-06 1.42E.05 Avg. MOv
Am-241 2.3540E-02 1,137.42 2,274.84 0.OOE+00 2.68E+01 536E+01 0.0150 1.1108,14
Am-242m 3.3060E-06 1,137.42 2,274.84 0.00E+00 3.76E-03 7-52E4-3 MO50 229+13
Am-243 2.0560E-06 1,137.42 2,274.84 0.00E+00 2.34E-03 4.63E-03 0.m7s3
C-14 1.1244E-3 1,137.42 2,274.84 O.OOE+00 128.E00 2.56E+00 00675 2.2E+13
1-36 8.3760E-11 1,137.42 2,274.84 0.00E+00 9.534-08 1.91EW07 0.0850 1.289E813

Cm-243 3.4960E-07 1,137.42 2,274.34 0.00E+00 3.38E-04 7.96E-04 0.1200 8 420E+12
CM-28 5.8a60E48- 1,137.42 2,274.84 0.00E+00 1.69EW0 134E-02 0200 t.tl1E413
Co-60 6.560E403 1,137.42 2,274.84 0.OOE+0 1.02E470 1.04E8o- 0.370 4.834E*12
Cs-134 2.1104080E 1,137.42 2,274.84 O.OOE+00 2.32E-0 1.16EC4 087-0 667E 1S
Cs 135 7.9742E20 1,137.42 2,274.84 0.00E+00 9.24-063 1.80E42 OA= 866WE+11
Cs-137 1.0122E-00 1,137.42 2,274.84 0.OOE+00 1.1#+03 2.30E+03 12sem alo 6Er12
EU-154 z0260E83 1,137.42 2,274.84 0.OOE+00 1.30E+00 4.01E+00 1.7500 2nE+ 10
Eu6155 7.71344803 1,137.42 2,274.84 0.0E+00 8.78E402 1.76E301 22uu 1.023E 07
FU-56 12.03SE-06 1,137.42 .27404 O2OOE+03 1.20E- 2.40E-03 2z7500 sf3)Eata
H-3 1.0266E2-0 1,137.42 2,274.84 0.008E+00 1.17E0- 6.30E+t0 351.0 1.1W3E+04
1-12s 7.5020E-07 1,137.42 2.274i84 Q03E+Oo 8.s3E404 1.71E4-3 6.0000 42Ms+03
Kr-8s 1.44s2E02 1,137.42 2t274.84 QOO0E+OO I55E+0t 330E+Ot 7JDDW s488E+02

U-237 5.6s2E47 1.137.42 2,274.0 2.OOE+0O 6.47E26 3 1-E2 2 711 aoco 6227E+01
P623. 0.41OOE-O 1137.42 2,274.84 0.00E+00 t.8E+05 2.6E-05
PO2r 8672Eu9 ue1A2 2274.84 QOOE+Oo 9.86E+08 2.27E0+0
Pm,-t47 t.8906E-0s i1,n.42 2,274.84 O.OOE+OO 2- tE-2 4.30E4_2
AF23s &7080E403 1,1n*49 2274.u4 O.OOE+Oo 6.4sE+cO 1-30E+Oi
Pu-239 1J3736E402 1,137.42 2,274.84 O.OOE+OO Z13E+Ot 426E+o_
Pu-240 s.3420E403 1,137.42 2,274.84 o.OoE+DOo 9.49E+OO t.90E+01

PlF24t 7.09eOE-02 1,13742 2.274.84 Q.OOE+Oo ao7E+ ot 6tE+02
Pu-242 2.0400E-06 1,13n42 2,274.84 O.OOE+CO Z.32E403 4.e4E43
Ra-22e i.9722E-M 1t13n.42 2,274.84 Q.OOE+CO z.24E-0s 4^4sE-05
Ra-228 t.tst2E-0s 1,137.2 2,274.84 QOOE+Oo t3#4S0 2.7tE406

Ru-10e 1.079SE-14 1,137.42 2,i274.84 O.OOE4CO 123E-ss 2.46E-11
Se-79 1.2522E-05 1,137.42 2,274.84 OOO0E+OO 1.42E-02 2.85E-2
Sn 12S 1.2052E-06 1,137.42 2,274.84 O.OOE+OO IW7E-2 2.74E-02
sr-so s.e44cE-0t 1,137.42 2Z274,84 O.OOE+OO0 1.0tE+03 Z.tE-03

Tc 99 4.4t20E44 1tt37.42 2.274.84 O.OCE+OO 5.02E-t 1 .OCE C
Th-229 s564OOE-0 1,137.42 2Z274384 Q.OOE+Oo a42E0e t.2sE os
Th-23 1.392E-0 1,t37A2 2.274.84 Q.OOE+CO 1.58E403 3.17E403
Th-23 tt1926E409 t1.nA2 2.274.84 O.OOE+CO t36E4S6 2.7tE-0e
TS20S 4.0606E48 1.13nA2 2Z274.84 QOO0E+OO 4.56E-0s 9.11E-0s

s23= 1.073SE-07 1.137.42 2,274.84 QOOE+CO t22E404 Z.44E404 ThemSr Power

IL 1 t640E407 17,en.42 2n274.s4 ____E+_ 1.04E403 z_08E4_3 .Nominal Hea Bounding
U234 ~~~~~2-3440E403 1,137.42 2,274.84 O.OCE+0 Z67E+00 533E+OO OUW;d HeMOUWp
W235 ~~~~~-2.3296E-S 1,137.42 QOO0 2.67E-03 Z-09E-05 2.67E-03 (Watts) (Wans)

U23S Z662CE405 1,137.42 2,274.84 O.OoE+OO 3.03E402 6D06E4C2 t.46£01 233E#Ot

U239 -1.329tE407 ttnA72 QO 227E4C2 z2s2E42 .27E402. Tu Tota
Y-s0 as460E-01 ttn3.42 2n24.84 O.OOE+OO 1 OtE+03 Z.0tE+C3_
Other Radlonule 1 ; .10E+03 Z2-W+03

Tempat Selectio4 Summary-.- *.

Fi SFD .Basts for Parameter Differences:
R _co HEAV WATER HEAVm WATER TeTe 6S

Fuel ZIdh: RC OR 5ST ZIRC This fuJ 11X1 an P poni xe 0s~ a*
BOL H HU Cot U U

BOE. Enrichamm a %o b

Bum up mar _ ewasWdf - for burnup used In estimat_.
Fra SD | E. -f

Non1f- -. 1.137 Nbmagcftftmt hfevyeaeal wwaddtopd
2.4 2 748umasedbe*W nVwi_ bwnar

Chedef___ __

EstimtaGd Bur0W
suu ftw Glvm Durup Estmtd E01. HU1Thv EOC HU

"=::IS 1.1: 1----_ 1.011
Boundh91 227

'Reedor e*downcoe movalage. d Pir orw datecotk.g 1h* kradonceased lorn ch.
sToal b ia dora hedaodaedwhSt woe mud be ded wbyO he meW m oet spdllc bunp v*es (#Wd~T).

J

I
U
Ii

J
J1

J

DOEfSNFIREP47S
ReVWsio 0
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Fuel Radionuclide Inventory Worksheet
ILI w 'rI

Fuel Num*: OR-3 MM LEUDENMAAR
UNF DR 1059

Fuel Unt s DOenr 35-4 CONCENTRIC TUBES
Hevy Ntal Mas: BOLaZcg: EC0L1517kg
ROD Storage Site: SRS

'Fued dec e dae: 1997
- Estimatesd ao: 2030

TemIlate: MFBR (eavy Wer. An., 10 lo 20%, Ut
'lemptsist Enup(UWt: Is

Template BOL Heavy Meat Ma : Ol0034251
Towlate Day Tlmaw 25 wars

Estnated
Canister usage:

185x1W
I 0.08

it.Estimats -ra X Xb Y y. Y Gamna Sources
Photon Total

C&'Wd Fam Nomitall, *odingFuet IlnitialActivily NominalFuel Sounding Fuel Eneg. Photoneta
Radlioneltdle Tenplat Fuel Bumup (MWdf umrnup (MtdWf (CI) - hwntorl(CI) IventorlesCi) Group bounding)
Ac-27 tA973E-09 224.12 448.24 0.00Q+00 3.36E-07 6.71E-07 Avg. teV
Ani-241 2.61204-02 224.12 44824 0.OOE+00 5.85E+00 1.17E+01 00150 4n29E+13
Am-242m S.7133E-06 224.12 44824 O.0+00 1.95E-03 3.91E-03 0oc0 826DE+12
An-243 6.3980E46 224.12 44824 0.006+00 143E-03 2.87E-03 0.0375 7333+12
C-14 2.96004-08 224.12 448.24 .0+0D00 6.63E-06 1t33E405 OR75 7.951E+12

%36 5.9507E-35 224.12 44824 OAOE+00 1.33E-2 2.67E-32 MOM5 4.707E.12
Cm-243 1.9560E-06 224.12 44824 Q0OE+0O 4.38E-04 &77E-04 0.12s0 3.t40E6+2
Cm-244 9.0867E-0 224.12 44824 Q00E+00 2.04E-02 4.07E-02 02250 4.059Et12
Co-GO a4667E6- 224.12 448.24 0.001+00 1.90E-03 3.80E-03 0.750 1.764E+12
Cs-134 3.9760E-04 224.12 44824 0.001+0O 891E-02 1.7SE-01 0.5750 3OE+13
Cs-135 4.8607E406 224.12 44824 0.0DE+0O 1.9E-03 2.18E-03 0o Q 4.006+
Cs-137 1.S020E+00 224.12 448.24 0.00E+00 4.04E+02 SOBE+02 12500 2.16E+ll
Eu-IM4 I.3960E-02 224.12 44824 0.00E+00 113E+00 626E+00 1.7600 1.100E+10
Eu-155 2.0313E-03 224.12 44824 O.0+000 4.55E41 9.11E41 22500 8218E+05
Fe-65 3.7360E-04 224.12 44824 O.OOE+OO6 637E-2 1t7E-01 17500 t.U14E OS
H-3 3.5233E43 224.12 448.24 0.00E+00 7.930E41 1S8E+O 35000 2241E.03
1-129 7.16004-07 224.12 448.24 O.OOE400 1.60E44 3.21E-04 5_0M00 8.68.02
Kr 85 74133E-02 224.12 44824 Q.OOE+00 1.66E+01 332+.01 7.0000 1.003.E02
Np-237 3.020E-06 224.12 44824 0.00E+00 8.52E04 t.70E-03 iIco_ 1.14tl4C 1
Pa-231 3.7020E409 224.12 44824 0.0DE+00 8.30E-07 1.6E46
Pb1210 14067E-13 224.12 44824 0.00E+00 8.15E-11 6.31E-11
Pm-I47 1.2360E-02 224.12 448.24 0.0OE+0O 2.77E+600 5S46+00
Pu-238 5.3133E-03 224.12 448.24 O.00+600 1.19E+00 2-38.400
Pu-239 1.0313E402 224.12 44824 0OOE+0O 2.31E+W0 4.62E+00
Pu-240 64153E43 224.12 44824 O0OE+00 121E400 2.43E+OO
Pu-241 2.9540E-01 224.12 44824 0.00E+0D 6.82E401 1.32E+02
Pu-242 3.Q713E4S6 224.12 448.24 0.00E+00 6.884-04 38E-03
Ra4-26 6.9440E-13 224.12 448.24 0.00+00 1336-10 2.66E-10
Ra-728 1.733E-14 224.12 44824 0.0E+00 3.75E-12 7.50E-12
Ru-106 2.7233E47 224.12 448.24 0.006+00 6.10E645 1.22E604
Se-79 1t2533E46 224.12 44824 O.OOE+00 2.81E43 5.62E43
Sn-126 1.133E405 224.12 448.24 O.OOE+00 2-5E503 5.11E43
Sr-go 1.6333E+00 224.12 448.24 0.006+00 3.66E+02 7.32E+02
Tc49 4-13533E44 224.12 44824 0.0OE+0O 9.76E-02 1.96E41
TI-229 1.0827E-12 224.12 44824 0.0OE+0O 2.43E-10 4J5E-10
Th-230 1.0793E-10 224.12 448.24 0.00+00 2.42E48 4.84E4-
Th-232 22773E-14 224.12 44824 0.00E+O 5.10E-12 1.02E-1I
T1-208 7307E-09 224.12 44824 0.00E+00 1.64E46 325E46
U-232 1833E-08 224.12 448.24 0.00E+00 4.45E-06 &89E4E Ther Power
U-233 6.0453E-10 224.12 448.24 .OOE+00 135E-07 2.71E47 Nominal eat Bounding
U-234 6.100OE47 224.12 448.24 O.OE+00 1.37E44 2.73E44 Oup Heat Ouu
LL235 -25335E4S 224.12 0.00 1.16E43 5.97E-4 1.16643 (Wan) (Watts)
UL236 1-30OOE45 224.12 448.24 O.OE+00 2.S1E43 5.J3E43 4jnE040 "3Eo00

-238 -1.4207E48 224.12 Qoo 7.44E44 7.41E44 7.44E44 Tolal Total
Y490 1.6340E+00 224.12 448.24 0.00E+00 .66E+02 7.32E+02
Ouer Radbrockdes 3.846+02 7.67E+02

PFm SF0V Ed

I Res "d storWEVWATER HEAVYWATER WAXER_
Puet CoddhrIing:WUJ

SOL HU Constktuents a L95ZZ 10 20 u
R Ot. Efrlchmen't %I 19 105298 10 Io 20-1 I

- Il wSummryMW

I Nomia

.

BBasis for burenp used hi estimate:

4Nsedi hs t wucimdbn u nes fewmsdossiet
d 4 8 2 4~ 0 osa ~ g h e m a dt e m w rI b srs e

K S~~ B w n~~ 1 f a t h e a d L~~~Es tf laLdo t n ap
M~~~~~~~~~~~~~~3'

'Reato daudown, wee mrovil. doage. eh ng oroMmrdate onf*n tat brdaeli onorasad lurt.

*row bmuo ar S hf adsdetedwttWs wouitheet must be Gvde by DM hav mee mactoge apc kam valuesy WWdfUT).

_ OOEISNFJR6EP-78
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I
Fuel Radionuclide bwentory Worksheet

L End aM4Tenglate inrrnmi" on
Fuel Nun. DR-3 (US2 E(DEF'MAWI

SNFW 0: 750
Fuel hUnit & Desorn 375 -4 CONCENTRICTlUESS
H"eadyi. Uaer BOL-341.862kq: EOL..30S.1 12kg
ROD Sloagsp Wx SRS

'Fuel dwsy rid daitu 199
Estkagnessas aft 2030

Tuiipiat~ HBR (Heav Wake,. AWmL. 10 mo 2M% U)
lrunplate Dumup(MWdju 15

Temptate SMS Heavy Metal Maue IUT): 0.00034251

Estiated
Canister usaon

1Vx100 I
10.42

U. E d i -aise , N * . - x. x b Y. yb Gamma Sources
Photon Total

CMAWd Fromt Nominal BoSnding Fuel Initial Activity Nombii Fuel Boundng Fuel Energy PFbotons/s
RadicttUdat Templata Fuel Bumnup (UWW Bumup(MWd)' (CO b r'uto105M bIvenores(CO Group (boundino
Ac-227 lA973E-09 30,937.63 61,875.26 O.OOE,00 4.63E-05 926E4- Avg Uev
Am-241 2.6120E-02 30,937.63 61,875.26 O.OE800 &8E+02 1.62E+03 0.0150 5-562E.15
Am-242m a7133E.06 30,937.63 61.87526 O.OOE+00 2.70E-t 5.39E-01 0.0250 1.154E415
Am-243 6.3980E-06 30,937.63 61.87526 O.OOE;00 1.98E-01 3.95f-01 0.0375 1.012E*15
C-14 2.9600E8-0 30.3J.63 61.87526 O.OOE+00 9.16E-04 1.83E-03 0.0s78 140986,15
01-36 5.9507E835 30,937.63 61,87526 0.OOE0+0 1.84E-30 3.68E-30 0.0850 6.497E+14
Cm243 1.9560E-06 30.937.63 61,87526 .OOE+O0 .0E4-02 121E-01 0.1250 4.33SE,14
Cm-244 9.087E-06 30.937.63 81,87526 0.OOE.OO 2.81E800 5.62E;40 0oo 5.603E+14
Co6-0 a4667E-06 30,937.83 61.87526 O.OOE+OO 2.62E4-1 5.24E-01 0.3750 Z43SE+14
Cs-134 3.9760E-04 30.937.63 61,87526 0.00E+00 1.23E801 2.46E+01 0.5750 4.152E+15
Cs-135 4.6607E-06 30,937.63 61,87526 O.OOE+00 1.50E-01 3.01E401 0.s8so 5.53E+13
Cs-137 1.8020E+00 30.937.63 61,67526 0.OOE+00 5.57E+04 1.11E.05 12500 Z993E+13
Eu-154 1.3960E4- 30,937.63 61,67526 O.OE+00 4.32E802 8.64E802 1.7500 * 1.5198E12
Eu-155 2.0313E403 30,937.63 61,87526 O.0OE+00 628E+01 12E+023 2.2520 1.134E4.0

J

II1
]

0.OOE+00 1.16E+01 2.31E+01 I 2.7500 1.634.+07
2.18E8.2 1 3.5co 3.092E+O5

E4c 1 227E+.0 i1U88E.04
ND237 3.8020E-C 1 S73M+03
Pa-231 3.7G20E-09 30,937.63 61.75,.26 O.OOE+00 1
Pb-210 1.4067E-13 30,937.63 6t8M726 O.OE+00 4-35E-09 &70E8.9
Pm-147 123608E02 30,937.63 61,M.26 .OOE8+00 3.82E+02 7.65E+02
Pu-23S 5.3133E03 30,937.63 61,87526 0.00E+D0 1.64E+02 3.29E+02
Pu-239 1M313.02 30,937.63 61.87526 OD.E+0O 3B19E+02 6.38E+02
Pu-240 5.4153E-03 30,937.63 61,87526 O.ooE+0O 1.68E+02 3.36E802
Pu-241 2.9540E-1 30,937.63 61.87526 0.OOE+00 9.14E+03 1.83E+04
Pu-242 3.0713E406 30,937.63 61,87526 o.OE+00 9,50E802 1.90E-01
Re-226 5.9440E-13 30.937.63 61,875.26 0.08E+00 1.84E8-0 3.68E-0
Ra-228 1.6733E-14 30,937.63 61,87528 O.O0E+C00 .18E-10 1.04E-09
Ru-106 2.7233E407 30,937.63 61,8M26 O.E0+00 8.43E-03 1.69E-02
Se.79 1.2533E-05 30,937.63 61,87526 O.OE;+00 3.88E-01 7,76E401
Sn-126 1.1393E-05 30,937.63 01.87502 1O.E;40 3.52E 7.05E4-01
Sr-90 1.6333E+00 30,937.63 61,87526 ODE;+00 5.05E-04 8.04E805
TC-99 4-1533E404 30,537.63 61,875.26 O.OOE+00 1.36E+01 2.69E+01_
Th-229 1.D827E-12 30,537.63 61,875.25 QOOE+oO 3.35E4S &70E-W
Th-230 1.0793E-10 30,937.63 61,020 O.OOE100 3.34E-D6 96.E-06
Tte23 2.2773E-14 3D,W37.63 S1,875.26 O DOE+OO 7.05E-10 1.41E49
n;208 7.3D7E49 30,937.63 61,875.28 O.OOE+OO 2-26E-04 4S52E044
UY-9 1.9633E-08 30,937.63 61.87526 O.OE+00 6.14E404 1.23E403
UOt ah4e3E-10 30r937.63 61.875.28 QOeE+DO 1.87E-05 .74E605
U'23 6.10cOE407 30,937.63 61.87528 QODOE+DO 1.S9E-02 3.77E402
LO-=5 -2.53135E480 30.937.63 QOO0 1.46E0t 6.75E402 1.46E-t
U-238 13000E405 30,937.63 61,87528 _O__ _ OOE 4.02Et S.04Et
U-M3 -1.4207E4S8 30,537.63 0.00 9.21E 2 9.17E402 9.21E402
Y-90 1.6340E+00 30,937.63 61,S7528 QODOE+OO S.OBE+04 1.01E+Q5

0te Ptadoulds 5.29E+04 1.06E+Q5

Tempsa Selecton Sunm-a|
From SFD Used Base t P a Diffrences:

Pactr M o EAW WHTER | EAY WATER
Fudd'S: AUM | ALUM

SOL HU Conea uaf U U
soL Ebkhmed 7578539 10 o 20

Bumup Summary (UWdr Basis sf bumup used In estimte

lomhecks 30.937 k Cn _k __MO M
B w | 61 J~~~~~~GI7s 26 mi anwud toV be Wm Nm _ bw

l~~~~~hecke~~~~~~~~

I

I

Thefind Power

Ou% Ii Heag Outlput
(watts) Mustts

6,83E*= 1I380
Total TOWa

I
i

M

IN ounInTl

Estimated EOL. HIGMOlm EOL. HE
I 1 021

Resc hhdowm, coremrv. ageo , "p,' ocer daeconftnnkg radatenceased hr ue.

>rot _ h or fu s odateduih ti bdwoushewma.avkd by soL, hwy mal ae II, bn mu vake (MWdWT).

-i
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Fuel Radionuclide Inventory Worksheet
1. JFWeljust Iremolalt lafoe Ido

Feel Nun.: DRIESDEN U02S (EU)
SW ID 9.49

Fuel Units £ Detten 72 -ROC
Heavy Nuel Mass: SOL. ; EOL.153.38ft
ROD Storae" SWe: INEEL

'Fuel deoay tt date: 1966
b _Eates as a: 2030

Template: Pathxbder (1gh Water. SST, 60 I 100%. U)
*Tunplate Bumwup(Wd): 6.01

Twmpla SL Hea"v Metal ass (UT): 0.0001285
Teamolte Decay Tn. 50 waS

Estimated
Canister usage:

10.x16

- It. Estimates a, --' - 62 x. X6 b Y. n6 Gamma sources
Photon Total

CWWd Frm . Nominal BoutdIg vl6 bi Aceivity Nominal rl Bondng Fel EnEnergy Phtolonsfec
Radionuclde Tmptate - Fuel Sumup (UWd)' Buntup (MWd)' (Cl) biven§ea(ClI hwentoetes(Cl) Group (einding)
AC-27 3.4276E-06 153,393.39 153,393.39 _O__ 5_26E_3 5_26E-03 Avg. ev
Am-241 1.1458E504 0.OOE.00 ___1.76E+01 __ 1.76E401
Aan-242M

0.0150 7.0965E15
Oz50 1.662E+15
0.0375 I.41E+15
0675 1.560E+15

1
13058E409 1 153,339 153,393.39 0.00E+0O -

Co-GO 9,6636E-03
05-134 11.961171208
Cs-135 3.031612-05 I
CS-137 1.0263E+W00

- Eu-154 _ _ 2.0lE074 I

153.393.39 153,93.3 0.(I1200 11.51E.03 11,51E.03 0.3750
9 153,393.39 .OODE+00 3.01E-03 3.01E-03 0.5750 E

153,393.39 Q.OOE+00 4.65E+00 4.65E+0D 0500 5.786W*13
153393.39 153.393.39 .OOE+D00 1.57E+05 1.57E+05 12500 1.318E*14

If 3.07E.011 1.7500 1A9E1t2
7.5605406

Li
H-3 153.393.39 153.393.39 0.00E+00 1.6612+02 11.1161+02
1-129 7.31965E07 1
Kr-85 1.5661E-02 I
ND.237 1.1494E-06 I

I t I 0.00E+0O 1.12E-01 1.12E-01
3 t I000.00E 2A0E.03 2.40E.03 _7.000 4m9E.03

_ _ _ _ _ = . _ _ .._ = . _ . _ _ _ _ _ _ _ _ . _

53,393.39 153,393.39 0.00E+00 1.76E41 .76E-01 I I1.0o 4.6012+01
Pa231 5AJ70E-08 153,93.39 t53,393.39 00QE+OO e,.9tE43 8.91t43
Pt-210EI Pm-147

12985E-12 153,393.39 153,393.39 0.005+00 1Q.9E-07 .99E407
22196E-05 153,393.39 153,393.39 0.00E+00 3.40E+Oo 3.40E+OO
2.62232-04 153339 153,39339 0.OOE+OO 4.02E+01 4.02E+01
6.6739E404 153,393.39 153,393.39 0.ODE+OD 1.02E+02 1.02E+02
8.6705E435 153,393 39 153.39339 0.00E+0 1.33E+01 1.33+01

PU-241 3.4759E-04 1
w Pu-242 1.9717E-M I

RA-226 3.0000E-12 I
1`18 P425 8-453328-12 1

I t
9I1

I0.005E00 5.36+01 5.33E.01
0.005+0 3.02E-04 .02E544
0.00E+00 4.6DE-07 4.6DE.0763393.39 1539.39

1.1491E46 15339t3.39 1O3.O39E 0 C00 00 1.76E+00 1.76E+00
Sr-go 9.5541E401 153393S39 1

-

T'... * A-8i5EU t I Il

Th-229 1.9D8SE-11 163,393.39
Th-230 2.1913E-10 153.393.39
Th,232 8.3478E-12 153,393.39
T-28 1tJ752E-08 153,9339

S 0.00E+00 i47E+O5 i147E+56
S Q.OOE+O 7.16E+01 7.16E+01
S 0.ODE+OD 2Q3E46 2.93E46
S OAE00 3.36E4 3.36E-05
S 0.OOE+00 1.25E-06 1t28E46

153,3 .39 0.00E+00 2.88E503 2.88E-03
540782E-4 1533S3.39 153,393.39 QODE+00 7.79E-03 7.79E403 I Thermal Power

U-233 32596E409
U-234 3.9817E407
U-2356 _ Q-27761E506

540DE04 Norinal He Eounding
IOulput Ou
(Wafts) . wafts)
1.79E+03 131E403

Tolal Total

mo- Other Radionuclides
VLk~tespate Seletion Senuarny,7ummu

J7E+05 S 1J.7E+05 I
;.T:..'

JTempslate Selection Sumr -
fi ~~~~~~ ~ ~~Frmn SFD Used Basis for Parmter Offierenes:

[ ~~~~R_ sor rowt- tT~fWAlER U3GHTWATE 7b* TOPAs an WedlftN ma:
f F~~~hed lewindg SST .- SST TMi Wet 0001 On d PWsA Mnl {wgdnl4W

am WH ICoitlf. U U
S *~~~~OL Enrkhtw %. o ID 1X0

| Burnu~p Summiary (UWd)f - _ Basis for bumup used In estimate:-
_ -' From SD I Esthntd I

I
I C

Hooinl.
g l.P

__ 15*339~I dbweadq;teejDr9wWQe6.
1 11=bmq ttae 8 ssdgSQ eaymeeus ete Q

I EQtated EmnupIWurrpttutpaer Gbven Smup_

a I -

Ilna~ 50.tItle :06WHR

'Resiodwr Wxtwn, care emovel. toonge. shipit ror ethe d conlamWlg that kradaSdon o d tor Ail.

rotsl bhmm for b ad kmodeld with this woek t now be iv d by OM hasvynta mae t "get specft bwmV vUtie w4VI).

__ OEISNFIREP-M a~a20Mara h 2003
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I
Fuel Radionuclide Inventory Worksheet I

L-fueg n apat nwuo
Fuel Nnm: EBWR (6% U02) LEU

SNF ID t: 65
Fue Units DIXes 61 -6 FLAT PLATES
Hem Usetal Maw BOL.1636.8 E0L.16W3.510g
ROD Storage Sib vIEEL

'Fuel decay sM dats 1966
Esdihate - :o 2030

Tamp:ta PWR (U8gN War.Z I, O to 5%. U)
aTrflpW 8wntP(UW4 61.92

Taplat 8 Heamy " et me M (MT): 0.001760
T _mntaft Does, Tknw 50a

Estimated
Canister u J

r 5.08

B. Eitimattin I X. xx b Y. Gamms Sources

Photon Total
CUMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonstssc

Radionuclids Template Fuel B-unp (IWdf Buntup (MWdf (CI) Inventorles(CI) bwentorles(CI) Group (bounding)
Ac-227 1.0733E-09 30,906.72 61,813.45 0.OOE+00 3.32E45 6.63E-05 Avg. MaV
Am-241 14751E-01 30,906.72 61.813a45 .O0E+00 4s56E+03 9.12E+03 0.0150 2.352E+1S
AM-242ff 2-a609E404 30,906.72 61.81345 O.E0+00 .29E600 1.66E+01 0.0250 4.714E+14
Am-243 6.24g4E44 30906.72 61,813.45 O.OoE+00 1.93E+01 1866+01 0.0375 4.442E,14
C-14 4.7820E-05 30,906.72 61,81345 O.OOE+00 1.48E+00 2.96E+00 OD575 5.56w+14
ClSW 8,0297E-07 30,906.72 6181145 o.OoE+o0 2.4sE-02 4.96E-02 omDso 2Sft7E+14
Cm-243 1.7426E-04 30.90672 61,813.45 O.OOE+00 5.9E+00 1.OE+01 0.1250 1.728E614
Cm-244 2.7616E-02 3Q906.72 61,813.45 O.E+00 S.54E+02 1.71E+03 030 2217Eu14
Co-60 3561OE44 30,9672 61,813.45 o.ooE+o0 1.10E+01 2.20E+01 0.3750 9.S7sE13
Cs-134 6260E-07 30,906.72 61,813.45 O.OoE+00 a.12E-3 1.62E-02 0.5750 2.25SE+IS
CS-135 1.4433E05 30,90672 61,813.45 O.OOE+00 4.46E-1 8.92E41 o08500 2202E+13
CS-137 9.8870E-01 30,90672 61,813.45 O.OOE+00 3.06E+04 .11E+04 1I250 1.401E+13
EU-1S4 6.0320E-03 30,906.72 61.81345 0.OOE+00 1.86E+02 3.73E+02 1.7500 6.160E+11

j

J
J
J

EU-155 O.OOE+00 673E+00 13E+01 1t012E+08
4.90E-02 I 27500 3.568+608

2.646E607
1DssE+07 UKr- -02 30.906.72

NP237 1.1 92712-05
Pa-231 1.4703E-09
Pb-210 11.68266-10

o.ooE+00 3.69E-01 737E41
61,813.45 O.OoE+oo 4.54E-05 9.09E-05

30,906.72 61,813.46 O.00E+00 S2oE064 1.04&4M
Pm-147 30,906.72 61,813.45 Q.OOE+OO 2.15E41 430E41

PU-239 1.161802 30,90672 61,68145 0.OOE+00 3.59E+02 7.18E+02
PU-240 1.51426E-2 3ts9o72 61,813A45 o.ooE+00 4.68E+02 966E+02
Pu-241 4.3766E41 30,90672 61.81346 Q.OOE+00 1.35E+04 2.71E+04
PU-242 6.4260E45 30,906.72n 61,81346 O.O0E+00 1.99E+00 3.97E+00
Ra-226 &aSoIE-1o 30,906.72 61,81345 o.OOE+00 1.19E46 2-3864
Ra-228 5-295E-12 30s906.72 61,813.4 O.OoE+00 1.64E47 3.27Eo7
Ru-1OS 2.0413E-14 30,06.72 61,81346 .OOE+00 6.31E-10 1-26E49
SO-79 12376E-05 30.90672 61,81345 O.O+00 3E82-01 7.65E41
Sn-126 I5210E.05 3090672 61,813.45 O.OE+00 7.79E41 tr86E+eo
Sr-gO 6.4163E-01 30,906.72 61,813.45 0.00E+O0 1.98E+04 197E+64
Tc-O 9.9357E-04 30,906.72 61,813.45 0.0oE+0o 122E+01 Z43E+01

U
j

jTh-229 61813.4S O.0OE+00 4_4E4-0 9.67E48

1.513SE47 30,906.72 61,81345 I

E47
E48

61,l

61.1
52665E-05 - 3D.90IL72 61.1

Thermal Power
Nominal Hest Bounding

~ Output HeaO Outplt
(Wats) (watts)
.SE+03 1.12E+03
Total Total

U-236 -1.4487E48 30.90672 0.00 211E41 1.6E041

EW7 30,906.72 0.00 A17E41 5.09E-41
E41 30.906.72 61.81345 0.O0E+0+ 1.98E+04Y-90

tOjr Radionulde

11LTeplate Seletion SunnaBy
irepal Selection Summnr

s95E+04 5.89E+04

From aO Usdaslase for Parameter Otierences:

DCI. HU ConsawtkuZIP L4.L11I
DM LWktmt %iS2.16S73n 0W6 l

I
Durnap Sunmmary (MWd) Wel for burnup used In estimate?

Ferom SF0 Estinuaed
Nominaftl ~~~~30.9e74 l. esc w~d kmetah.ywAetaieesdeekyed

BOLndilrw 2.617,3 61.A1 .5 ber iaivWstxalloedteltdrne hwap.

Estimated So-U
Sunu- Multipkr ie.Enu Estknsted EOL HMU~ve OL NM H

Scun lng41.06 25.61 _ _ _ _ _ _ _ _ _ _ _ _ _

'Reoe~ shulu59wn cMore moval. forage. ashpblg or oiertdab confinr*V M WigIradalon ceased #or fulu

'Toal binnup lord fal fdassoialled wOftfi6 woulaheal muat be dylded by SOL. heavy MeMa mm 19 ge 0c bunt. vakms (MWdWTI).

]
__
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Fuel Radionuclide Inventory Worksheet
L Fuela, ndTeull Inirziu

Fuel tme: EBWR fF1EL FOLLOWER) HEU
SWF ID . 740

Fuel Untht & Desor 4- CANITER OF SCRAP
Havy etal Ma. BOL1.70g; EOL=1.728kg
-OD Storage Sai *E

'Fuel decay Wt dte: 1966
stimates as d: 2030

Tenwiate: Peif"dr 61ght Water. SST, eo 100%. U)
2rempat 8umup(Wd)* 6.01

Template30-.HeavyMetalMas(m1) 0.00012882
Template Decay Tlbw. sO yeans

Estmated
Canister usage

NC
i 1.00 1

IL Estiumates I'rn x,, 5 b y. Yb Ganum Sources

Photon Total
CUMWd From JomIna Bounding Fuel bitial tActivity Nminal Fuel Bounding Fuel Energy Photona/sec

RadFonucide Template Fuel Burnup 4MWd Bsumup (Wde 'jCl) lventorles(CI) hnrentorse(Cl) Group #onding)
Ac-227 3.4276E-08 29.85 59.70 OODE+00 1.02E-6 2.CSE-06 Av. 41eV
Am-241 1.14584-04 29.85 59.70 O.OOE+0O 3.42E-03 6.84E-03 0.0150 3.113E.12
An-242m 7 E468E-09 29.85 69.70 O.OOEO0 2.37E-07 4.74E407 .025O a4AGE+11
AM-243 9.8386E-10 29.85 69.70 O.OOE+00 2.94E-a 5.87E4S 0.0375 56KE.11
C-14 2-2978E-04 29.85 69.70 O.OOE+00 6.88.03 1-.37E-02 0.0675 6.033E+11
C0-6 1.2261E-06 29.85 59.70 O.OOE+00 366E.06 7-32E-05 0.0850 3.44E+11
Cn-243 1.7271E-10 29.85 59.70 0.001+00 5.16E-09 1.03E-08 0.1250 2.364E+11
Cm-244 13058E-9 29.85 69.70 O.OOE00 3.90E-08 7.V80 02250 3.141E811
CoA60 9.8636E-3 29.85 59.70 O0ODE+00 2.94E401 5.9E-41 03750 1.370011
Cs-134 1.9617E-08 29.85 69.70 O.OOE+00 5.86E407 1.17E-06 o.-7s0 2281E812
CS-135 3.0316E-05 29.85 59.70 O.OOE+00 3 - Os= 2-252+10

12500 5129E+10

12.2646E-5 29.85 59.70 O.OOE8D00 6.76E4-0 1.35E43
I

F-129
29.85 59.70 0.008+00 3-23E-02 6.47E-02 S socO 3.796E00
29.85 59.70 O.OE+00 2.1SE-05 4.3;E-05 5.0000 1.88E+o0
29.5 69.70 O.OOE+00 4I7E-01 9.35E-01 7.000u 1.736E-1Kr-85 1.5661E42

Np-237 11 0o 1.10SE402
Pa-231

2.2196E-06 29.85 59.70 6.63E-04 1.33E-03
=2.6223E-4 29.85 69.70 O.OOED0 73E-03 1.57E-02

- Pu-239 6.6739E-4 29.85 59.70 0.0+00 1.99E-02 3.9SE-02
11-24m &S670E545 29.85 59.70 O.OOE+O 2.W-03 5.18E43
PU-241 3.4759E-04 29.85 59.70 O.OOE+00 1.04E-02 2.08E-02
Pq-242 1.9717E-09 29.85 69.70 0.008-+00 6.9848 1.18E-07
Fii-226 3.00-OE-12 29.85 69.70 O.OOE+00 6.9SE-11 1.79E-10
Ra-22S 8.332SE-12 29.85 59.70 O.00+00 2.49E-10 4.97E-10
RU-106 6.1464E-15 29.85 69.70 O.OOE+00 1.838-13 3.67E-13
Se-79 1.32215-0 29S5 59.70 O.OE+00 3.95E-04 7.89-04
Sn-126 1.1491E45 29.85 69.70 O.OOE+00 3.43E-04 6.86E-04rSr9u 9.5641E-01 29.85 59.70 0.OOE+00 2.8E+01 5.70E+01
TC-99 4.6656E404 29.85 69.70 O.O0O+00 1398E-02 2.79E-02
Th-F229 1.9085E-11 2Z.85 59.70 O.u-OE+00- 5.70E-10 1.14E409
Th-2SO Z.1913E-10 29.85 59.70 O.vDEx4W 6.54E-09 t1.S1E-a
Th-232 8.3478E-12 29.85 69.70 O.OOE+OD 2.49E-10 4.9SE-10
TSC8 157SE4S11 29.85 59.70 O.OOE+OD 5SDE07 1.12E406

_ U-232 - 5.Q782E4S 29.85 S9.70 QOOE+00 1-.52E05 3.03E406
U-23 32596E-09 2Y.85 5Y.70 O.0OE+00 9.73E48 I.9E407
U-234 3.9817E407 29.85 59.70 QrOOE+w0 1.19E405 2.3SE45
U-M35 2.7761E406 29.85 QOD0 S.56E403 3ASE403 S.56E403
U-236 1.819u1-E45 29 SS 69.70 Q.OOE+u-O 4.83E-04 9.67E044
U-23S -2.8547E49 29.SS MOD S.76F4S5 3.76E-05 3.76E465
Y-90 9.5SS7E401 29.85 69.70 .00OE+00 2.85E+01 5.70E+01
Odr Radionuclides 364E+01 7.28E+01

Ti~t Selm-ti Sd -_,..................... p Sunwm,"w.-,md Csaelss- .: e. ................. s

' Ternp & Stectn , .Summary
Flon VD0Used Basis for Pearmeter Difterences:

Reactor Mder TWATER 'G? WATER Thk TfowbwaisuAd tehlog .e mes-

E*L.b Hu Constituents. U U SWlad Sgrod-aule avwTce).

i ~~~~Nt Ear*OL int % 93.e. so to iOD

[ Burnt4 6~~ummnarfy Wd)' |Bi for burmup- used In estimte:
Fr omSFLZ C _ __d_

Hom I 7 | _ 201112 edummilm'laknelyr olmeedmo
,oundingF |um -m~ ID7 " be lie ux n tunW.

Rstmated *anqV
llur.mup 10nip1w Esum hatknated COE Hbroven E.FOL HM

_ector ed wN. o0re rm_ Ies d

Thornne Powrer
Nomnina NM ounding

0 pu . iea O u p t
(Wel') -tWafts)
3.8E41 6.97841

TOW Total

rTW baaWp br ad fd assodvted 'th O worlahatee exust tb diidaed by OM1 heavy aW m c gt Mcflt btmp vatlut pWd61).

D0E/SNFJREP-078
Revision 0
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Fuel Radionuclide biveniory Worksheet

Fuel Nanm E1BWR (MO)Q
SNW ID 0: 83

Fudl Unfts & Dsear. 25 - FIRAT PLATES
H"w Meta Maew SOL-98te~ EOL-M3.583f0
ROD stomga Site: 188*8L

'Fue decaY start daft 19
Estknatee -o*i 2030

TlWIMW. (wore Cm)
'Template 8w dp(MW* 62.5

Template D8L Heavy Meti l (MmT OD01 868SS
TunplatecqT -Tb 50 yea

Eslitnated
Cardster usaie J

2.08

IL Esdrnuatw ;: - m 36 a, b_ Y. Yb -U Gama- ur

CMM~d Fs~ Noiiil, 8Oui~fl Fuel otili Activity Nominal Fuel Boundin Fuel Eeg Photons/aec
Tmrntiat. Fuel BurnuD (UWdIf D3umup (IMWCI (Co) Inventodies(CI) iWentoies4Cl) I GrouD (bouncdinaltadbnctds

101-568.92 O.OOE+OO E41

E+410tS6t8.22 O.0OE+00 .06
101A58.92 - .00E400 -- 7.99E+02 E03 _

Ar-243 50Q784.46 101,568.92 o0.00E+00 827E+02 15.5E+03 I
C-14 1206PE-01 S0784.46
c~36 50.784.46

101,588.92 .OoE+00 6o18+03 1.23E+04 I 007 2715E+16
101,568.92 0.008E+00 1.16E+02 2.32E+02 I 0.0850 9.101E+15
101,5882 0.0E.00 3.05E+01 .11E+01 I 0.1250 6.440E+15Cn-243 50,784.46

Cm-244 9.486aE-02 50.784.46 101,568.92 O.OE+00 4.82E+03 9.64E+C3 0o2250 7Ar77M+15

C,.134

CS-137
Eu-154

39052+E+0o 50,784.46 1. 0 3A10E+15

Eu-155
3.7342E-1
B.4893E-03
53750CE43
1.0472E401

1 S0784.48 101,568.92 O.OOE+00 786E+05 1S1E+0 1-2500 3021E816
50.784.46 101,56&.92 0.00E+00 1.90E+04 3.79E+(4 1.7500 36408.13
50,784.48 101,568.92 O.OOE+00 4.31E+02 8.62E+02 2.2500 1.574c+11
50,784.48 101,568.92 O.O0E+00 2.73E+02 5.46E+M02 I -750 2.7108E01Fe466
50,784.46 101,568.92 I 532E+03 t 3.500 1.821E46

1-129 1.0618E.06 50,784.46 O ___ 6.85i1E40
22717Et01

E41 bUI--- --- --FDQ21 4.7312E.4 50,784.40 10U1._8.wz U.OOE4+OO Z40-E4 4.B1L4"
PII-147 3219sE404 50,784.49 101568.92 O0OOE+00 1.64E+01 327E+01
Pu-238 -1.1924E+00 60,784.48 0.00 1.278+0 6.61E+04 1.278+0
PU239 -4.800E-2 50,784.46 0.00 1.s3E+04 1.2s8+04 1S3.+04
Pu-240 .30127E41 50,784.46 0.00 1.96E+04 4.28E+03 1.96E844
Pu-241 -1.2917E+02 50,78C4.46 0.00 .04E+08 o.00E+00 s.04E+06
Pu-242 -1.1381E804 50,784.46 O.Oo 8.47E+01 7.90E+01 8a47E81
Ra-226 1.076DE807 50,784.46 101,568.92 o0.0+00 5.46E43 1.09E-02
Pa-28 0160E-07 50,784.46 101,568.92 o.OE8+00 3.06E-2 a11E-02
Ru-106 1.338SE-13 50,784A.8 101,568.92 asE049 1,36E805
S.-7. 1.9179E-04

Th429 50.784.4u 101,568.92 O.O0E+00 1.15E01 2.29sE41
Th 230 50,784.4s 101,568.92 O.OOE+00 386E41 7.71E-01
Th-232
TIP208

50,784.48 101,58.92 O.OoE+00 3.06E-02 &12E-C2
50,784.46 101,568.92 O.OOE+00 3.85+00 7.70E+80
50,784.46 101,568.92 0.00E+00 1.04E+01 2.08E+01 Thermal Power
50,784.46 101,568.92 OO4E+00 1i.3E+01 3.67E+01 1omnal HeAl Soundn-233 36128E804

9-234 1.2788E-02
-235 s.7486E44

0.236 2.3485E-04

50,784.48
50.784.4S
50,784.48

. Output Heel Oulp .4
(Walts) (Watts)
3.OOE44 638E.04(

1.1581E44 Total Total

I. -I

Reackor LIITVTR W0 ~
Fule Ctddn-. ZIR.,.,...jI ST/h~n,,.,.I

O06 HM Ccnattmftu1 uansqtuuiU.JjK!1
DM Eniuchmn ImeM%.-Ey" 22Gij0100I

lade for Parnaeter Differences:

laurmup Summary (UWdf

_ .

lRasle for burnup used In estimate:
_ 

.

s

Frem SFD0 Esthnated IJ n *Mk t"fe mdsoe
I 0 5892~~dbinp mawsed lo be i km. 2 kwam

IEulnmat -mw I
burnup Vier Given BUiMwp

Estinated EO6 HUA1ven EOL MM
I : 34.51

'Reactor duiawn. cor retmoi. wastae. "atipporbocer daft cor~mfiiV VW kradiallon ceased Wc bud.
'ToW ttai N for al ludt assodalad wIlhOt Iewak~lee mnust be uivided by OMI to"~ meldrmasst to got qecfc Warap values %#Wdl~r
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Revlsb 0

March 2003
Page D-342 d D-S8



Fuel Radlonuclide hventory Worksheet

Fuel Nun EWR OIORIMAL U02)
SlW Dt 60

Fuel Units & Decr: 51 t6 FLAT PIATES
Kwv MetalMas: SOL.t358.64kf EOL.1357J24kg

tOD 0 orage Me: NEEL

'Fud dey Ot dte: 1968
Estimates es of: 2030

Temnplste PWR pUst Water. Zh:. O to U)
Iemplatebuvup(lW4: 61.92

Tenpate SOL Huey Metal Mas (I: 0.00175w1

EsWtlted
Canister usage:

142X510

Twmlat Deay Tkm: 60 sW"
IL Ektstates. m in b y. y | Gamma Souses

Photon TOtal
C-/MWd From Nomirnal Bounding fuel Ihll Atctvity Nominal Fuel Sounding Fuel aenW PVhotonIsec

Radionuclide Tsprtge Fuel sumup (MWd Sumup (MWd)' (CO Ivenoes(CI) hlniodaCI) Group Ounding)
Ac-227 "O733E-09 775.98 1,5519 O.OE+00 8.33E-07 1.67E-4S Av.iiV
An-241 1D47stE4t1 75.98 1,551.95 O.OOE+CO 1.14E+02 22gE+e2 0.0150 S.06+13
Am-242m 2.6809E-04 775.98 151.95 O.oDE+00 2.08E41 4.16E4t 0.0250 1.183E+13
Amt-243 2484I-04 775.98 1,551.95 0.00E+00 4.8SE41 9.70E01 0.0375 1.1188.13
C-14 4.782W05S 775.98 1,551.95 0.00E+00 3.712 7.42E402 0.0675 1SssE+13
C136 8.0297E-07 775.98 1,551.95 0.00E+00 6.23E404 1.2sE43 0.0650 6.528E+12
Cm-243 1.7426E.04 775.98 1,551.95 0.0e+o0 1.3sE41 2.70E41 0.1250 4Js388t12
Cm-244 2.7616E-02 775.98 1,551.95 O.OE+0O 2.14Et01 429E+01 0.200 SS67E+12
Co-60 3as61OE04 775.98 1,551.95 0.OE+00 2.76E-01 .5X3541 0o7so ±40E+12
Cs-134 2.26OE-07 775.98 1,51.95 0O.DE+00 2.04E-04 4.0BE44 osro 5661E.13
CS-135 1.433E-05 775m9 QOD.E+00 1.12E42 2.24E-02 0lSOO 5 =8E+11
Cs-137 9.8876 2 1 12500 _ 3168E+.1

Fe-s 6 7.9296547 775.98 1SS1.95 0.00D+00 6.15E44 _ 12343 I

1-129
775.98 1,551.95 QOD.0E+00 .94E+00 1.39E+01 15000 8+.4teEo
775.98 1,551.95 O.OE+00 763E544 1.s3E43 I noco Z?2E4%+
775.98 1,581.95 o.0oE+0O 8.31E+00 1.66E+01 7CO 5.158E+04Kr-fs

1.192705 m775.98 O.ODE+00 925E43 1.85E542 I -i10 3.6278+03
P8-231 1A703E4s9

1.551.95 .0OE+00
1.551AS O.O0E+00 9.025E+00 - 1.DE+o1

Pu-240 1.5142E42 775.98 1,551.95 O.ODE+00 1.17E+01 235E+01
Pa-241 4.3766E.t 775.98 1,55195 O.OOE+00 a4.E+32 6.79E+a2
PU-242 6.42soE-s 775.98 1,551.95 .ODE+00 4.99E-02 9.97E42
Ra-226 3.55015-10 775.98 1l551.95 O.OE+00 2.99E-07 5.98E47
Ra-228 52955E-12 775.98 1,551.95 O.OOE+00 4.11E-09 8.22E49
Ru106 2.0413E-14 775.98 1,551.95 .OOE+O 1.58-11 3.17E-11
Se-79 1.23765E- 775.98 1,551.95 O.O0E+0 9.6DE403 1.92E42
Sn-126 2.5210E45 775m9 1,551.95 QOD.E+0 1.95E-02 3 E91E42
Sr40 6.4163E41 775m98 1,55195 0Q005+00 4.98E+02 9.96E+02
TC9 .9357E544 775.98 1,551.95 E-00+00 3.05541 8.11541
Th-229 1.5644E-10 775.93 1,55195 O.OOE+00 121E47 2.43E47
Th-230 2.7972E48 775.9 1,551.95 O.ODE+D Z017E4- 4.34E45
T-232 530365E-12 775.98 1, 1.95 0.ODE+00 4.12E49 8.23E-09
TP-20 1.513SE47 775.98 1,551.95 0OOE+O0 1.17E44 2.35E44
u-232 4.100547 775.98 1,551.95 O COE+OO &.SE44 8.36E44
U-233 2SS6E-08 m.98 1,551.95 QOD.+O0 2.01E45 4.01E45
1-234 626E405 775.98 1,551.95 0O.DE+00 4.09E42 &.17E42
tJ-235 -14 87E0 775.98 0.00 2.0944-39 1.98E42 2.09142
u-236 7.sssaE6 775.98 1566195 QOOE+00 58ssE43 1.1642
11-238 -2.6129E47 775.98 0.00 43E-01 4s3E41 4.53E41
Y-90 64180sE- 775.98 1,55195 O.ODE+00 4.98E+02 996E+2
Other Rad es 7.395+D2 1.48+03

I Teqat 9deto Suv- BunuP 15-ay,-and -a ecis.
reptt Selection Sumary -<:-_

Irom ) JFD UsedS EJ55 for Parameter Oifflerences:
ielkor th110dtal. uLIGHT WATER UGH rWA1ER

Poe CadWg: DIRC DIRC
SOL .HUoniftuanas kU ns[L 1 L.

*0OL.Enelclmbnwt% 0.711000016 GID5

Smnup Su-naty (UWdf __-____ _ s ft bumup usd in estimate:
Fron S [ EEsfirated

Sound:ng 1*5 ktr nye esdl tile bue

ChEecks -

S"*p vultiplibf Chen Bumnup Kafirthd tCL Ntrhv EOL HU
mind 0.e.0I2- 1.0

*ounding: 0.03 . .

Thermal Power
Nominal Heat Bounding

Output 'eat Outiu
. (Watts) Waltts)

+A0 t01 31+01
Total Total

%Rectora sown, ce nremoval, oage. png or dher date Oai*i VW Inadalon eaed ft hkl.

otabsw lort me km aewsdated wt owecdetom ffw be dwtded by sO heavy mewta mana tot p"dfc wrw5 valus wl).

DOES.'NF'1EP47
Pevision 0
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Fuel Radionuclide Inventory Worksheet

Fuel Naas EDW" (SPIKES)

Fud l nit A Deser. 31 -7 X 7 ROD ARRAY
HeavY UW Usa= 801 2920kg; EOL.28.989kg
ROD 96mg. Sam h*Ea

'Fuldeclar d"u 1966
Esthnateras of 2 030

Teiplaft PhinW (L1U Wat., SST. 60Sl 100%, U
3 enplte anup(Uw * 6.01

Tmnple 30. Heaiy MeW Uas (UT): 00W002882
Trnpiate Decay Thy 50 yeart

Estiratazed
Canister usage

1rX810 I
2.58

.IL F:saimao In m6 x* b Y. Y. - Gamma Source.

Photone Totld
ClIOWd From Nominal Bounding Fuel bIitia Activity Noninal Fuel Bounding Fuel Enwe Photonuse.

Radlonucide Templat Fuel Buenup (MWdf Burnup (UWdV' (Co kwentores(C Inventodes(CI) Group (bounding)
Ac-227 3.4276E08 2,093.81 4,187.62 0.aaE+oO 7.18E4- 1.44E-04 Avg. HwV
An-241 1.1458E-04 2,093.81 4,187.62 O.OOE+00 2.40E-01 4.80E-01 0.0150 Z184E+14
An-242m 7.9468E409 2,090.81 4,187.62 0.00E+00 1.66E-5 333E-05 0.0250 4.53sEt3
Am-243 9.8386E-tO 2,09.81 4,187.62 OC.OE+00 2.0SE-08 4.12E-08 0.375 3.934E13
C-14 2.29781.04 2,093.81 4,187.62 0.00E+00 4.81E-01 9.62E-01 0.0675 4232E*13
Ci-36 1.2261E4S 2,093.81 4,187.62 0.00E+00 2.57E-03 5.13E-03 0.0850 2.5aE613
CAI243 7.3219E610 Z093.81 4,187.62 0.00E+00 3.62E-07 7.23E07 0.1250 1.58E.13
Cr-24 135-8DE409 2,093-81 4,187.62 O.OOE+00 2.73E4B 5.47E4B 026s 2203E+13
Co3 9.8B3B4-03 2,093.81 4,187.62 0.00E+00 2.07E1 t 4.13Ei0t 0150 12607E+12
Ca-134 1.9817E-08 2,09081 4,187.62 0.OOE+00 4t121 -0 2t41-05 0.575D 60E+4
Cs-t3s 31.3t6E45 2a093.81 4,187.62 o.OE+0O 62.75E2 1.27E41 0ss9 1ssoE+12
C-137 1.0263E+10 2,093.81 4,187.62 OOOE10 2.t1E+03 4.30E+03 125 3ss7E+12
Eu-154 2.2217E-04 2,093.81 4,187.62 0.00E+00 4.19E-t 1.13E01 1.7500 4+070+10
Eu-156 85957E5-0 2,093.81 4,187.82 o.OOE+ao 1.84t01 360E2.7 291 Z0E+07
Fe-55 .26487 5 2,093,81 4,187.82 o.OOE+00 4.874E2 9.48E4-2 017sco 28E+06
H-3 t.835E-043 2,093.81 4,187.62 0OOE+00 227E.+- 4.54E+00 3550 Z49E+M
1.t2s 7.3t95E47 2,093.8t 4,187.62 o.E+00 t53E403 3Q7E403 SJDoDD 1.029E40

Ku-242 1.5617E-OS 2,093.81 4,187.62 0.001+00 4.31-'WO 8.26E81-08 .1SE

W237 t.1494E400 Z093.81 4,187.62 0.00E+00 2tE43 4.8.E843 11 oc201+0
Fa-23l 5.8070E-08 2,093.8 4,187.B2 0.001+00 1.22E-04 2.43E-04
U-210 32980E-12 2,093.81 4,187.82 0.00E+00 8.72E-09 6.44E4-
Pm-t47 2t98E-05 z093.81 4,187.62 0.00E+00 4.65E4-02 9.89E42
u-23 2.6223E-04 2,093.81 40187.620 O.OE+OO 5._E1- 6.81E+
u-238 1.6739E44 2,093.81 4,187.62 0.00E+00 1.41E+ao Z.79E+Oo

PFo240 8.6705E45 2,093.8t 4,187.62 O.WOE+OD t .82E1 3.63E401
Fu-242 3.4759E-04 2,093.81 4,087.B2 O6.6OO8-0 7.28E-04 1.46E

-242 t.97t7E-09 2,093,81 4,187.82 O.OE+00 .01+03 4.48260E4
Fo-226 &bOOOE-12 2,093.81 4,tB7.62 o.OE+00 8.28E490 t26E4B
PA-228 8.3328E-t2 Z093.81 4,187.62 O.W0E+CO t.74E4B 3.49E4B
Ru-106 6.t464E-tS ZC93.81 4,187.62 O.WE+OD 1.29-1tI 257E-tt

Sn-12B 1 .t49tE405 Z093-81 4,187.62 .OOE+00 Z.4tE42 4.8tE.02
B-90 S554E-01 ZQ93.8 4,187.62 QaWnEc0 2.50E+03 4.11E+03
Tc-99 4.6656E44 2Q93.8 4,187.82 QW0E+CO g.77E-Ot t.9sE+ao
T-229 tsa85E-tt1 2Q0938t 4187.62 O.OOE2+CO 4.00E4B 7.99E081
Th-230 ztst13E-tO 2a093Bt 4.187.62 O.aaE+00 4.59E-07 9t8E407
Th-M2 8 47SE-12 2,093.81 4,t87.B2 QW0E+OO 1.75E4B8 3.50E048

01-206 t.8752E408 2,093.11 4_1B7.B2 QaE+0 3.93E45 7.5E405
U-232 S.Q7S2E48 2,093.81 4,1B7.62 QW0E+OO 1,0SE404 Zt13E44 Thermal Power
U-23 325SBE-09 2,a93.8t 4,1e7.e2 O WOE+00 6.82E408 t36E45 Noia Hea Buding
U23 4 3.9817E407 2,093.81 4,tB1752 O.OOE+00 8,34E44 t5 67E403 Output HeatOutput
uI3 B u77rE- um 09m 81 QOOa 5.83E42 5.3E0Es2 5.88E4e2 (Waft) tlaat

U-=3 15t190E405 2C9:181 4.1e7.e2 Q.OOE+OO 3.39E402 B.78E42 2A4E*01 4ss91E.0
U-238 -2.8547E409 2,093.81 QO 6.68E44 & 62E404 6.6mE44 Total Tmue
Y40 95557E41 2,093.81 4,187.62 QOO0E+CIO 2.00E+Q3 4.WOE+03
Othr Radlotuli 2.55E+03 s.1tE+03

TnL T Seudeg: 1.767. 4 cBwd bnmp Sse amd ids e te' ; S .dc be.
Tempat Secon Summary

From FD U*01 Ba tor Psramee Differences:
R _adar Moder .t LW WtT El UGHe WATER Th: T Estate 1_ 106 HUII , 106. IM

Fud Cbdt fiRCa SST r I Pd t T en hl ndb Fw l w~fbUhgaftt
LOHUnr U U S b a ggw

BCL E6mg beg 9t100

Burnup Summary (UWW Baso1r bumup used In esumaw.

Fro S-FD E.med

1 ~~~~~~1.767.051 4.187 W .nWt gb b beb rdb* hfn

Checks

Surnup Mutum Gr M Chen "" Es~nd EMt HIMGven EOL HU

1s 1~~~~~~.07 2 .37

'Reackihtdom d ei m .aw eprto r onw dame crg~ s Irrads oase kw M

'TOWH hm M Mk a8 dbd wt Uswk" tmud be dvie by 001. twq mabil mas No gat speci burru vakwe /IWdVT.

o,

J
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Fuel Radionuclide Inventory Worksheet
.Faeisnd~~~~~~~~~~~~~~~~emi~~~~~~~~late Idoruastkst~~~~~~~~~~~~~~~~~~~~~~~~~~

- ~~~~~Fuel Waunes EUWR (U METAL) ENRilO40 HEAVY
SW0 ID f964

Fuel Until IL Dew: 53 -6 FRAT PLAtES
PeAv Metal Mms: SOL.29892kg EOL.2562A625g
ROD Storage Site: NOEL

'Fud decay a drat: 1l6s
Eamatas of. 2030

Tenplate PWR I Waer.2 MmOle5D. U)
arenllato eurnup(UWd0: 61.92

Tompla O Heavy N M eal NM f O): D176911
Tenapslte 'DcavThme: SO eans

Estimated
Canister usage:

1Bx610
4.42

IL Eatirnmles - U ^. m 5 b y. ta CGamma Sources
Photon Total

CIuMWd From Nonlhi!, BounldingFuel P iital Acivily Nominal Fuel Bounding FUPl Energy Photonsfsec
Radlonucide Template Fuel Burnup (MWd) Burnup (UWd)f IC) Intordes(CI) :Iventoles(CI) Group (bounding)
Ac-227 1.0733E-09 5,932.14 11,864.28 O.O0E+00 6.37E-06 127E-05 Avg. 11ev
Am-241 1.4751E-01 5,932.14 11,66428 O.OE+0 0 8.75E.02 1.75E+0Q 0.0150 4.S192+14
Am-242m 2.6809E-04 5,932.14 11,86428 O.OOE+00 1.59E+00 8.18E+00 0.0250 9.047E.13
An-243 6.2484E-04 5,932.14 11,864.28 0.00E+00 3.71E+ 7AlE+00 o0.375 8.525E.13
C-14 4.7820E-0s 5,932.14 11,64.28 O.ODE00+ 2.84E-01 5.67E-01 0675 1.067E014
C36 -0297E-07 5,932.14 11,684.28 0.OOE+00 4.76E-03 953E4-03 o0s50 4.984E.13
C1-249 1.7426E-04 5,92.14 11,86428 O.OOE+00 5.0E+00 2.17E00 0.1250 200E+13

r-O244 2.7616E402 5,932.14 11,864.28 0.001040 1.64E+01 1.27E+02 0225D 4256E+13
CO-60 2= S1.5 E-04 5,932.14 11,864.28 O.OOE 0 2.7.E+08 _ 4.22E+-0 O1.0 2 038E+13
Cs-134 2.6260E-07 5,932.14 11,864.28 .OOE+00 156E20. S12E403 O750 4-6E+14
Cs-135 1.2433E-1 5,932.14 11,88428 O.OE+00 8-6E-02 1.71E401 00-SO6 42W+12
Cs-137 9606E2.1 5,932.14 11,84.28 O.OOE+00 4.87E103 2.17E204 12500 209E+2
Eu-154 6.0320E-03 5,932.14 11,8e428 0 E000 3.9E+02 7.16E601 1.7500 1.182E011
Eu-155 Z17.70E4-0 5,932.14 11,864.28 O.OOE+00 6.901 58E1 22508 144E+07
Fe-45 7.9296E4-07 5,932.14 11,864.28 O0OE+00 4.70E+03 1.41E40 2.7500 6.0E+07
Pu-21 89486603 5932.14 11,864.28 .OOE+00 2.E6 01 1.06E+02 J5000 491E+
1-129 6.82864-07 5,932.14 11,86428 0.OOE+00 5.83E43 1.17E42 SAM 90E4W
Kr-BS 1.0707E-42 5,932.14 11,864.28 Q.OOE+00 6.35E201 127E+02 7.00 26E+M
Np-237 1.1927E45 5,932.14 11J86428 0.OOE+00 7.08E42 6.2E-01 11.0Doo 2.786E4
Pa-231 1.4703E049 5,932.14 11,864.28 0.OOE+00 1.72E-0S 1.74E4
Sb-210 1.6823E-10 5,932.14 11,864.28 Q.OOE+00 9.98E407 2 00E406
Pn-147 6.9606E-06 5,932.14 11,864.28 QOOE+00 4.13E500 8.26E-02
pu-2O 6.6263E-02 ,932.14 11,864.28 O.OE+00 3.93E042 7.86E+03
P3-239 1.161E2-0 5,932.14 11,86428 QO.OE+00 6.39E+01 1.38E+02
Pu-240 1.5142E402 5932.14 11,864.28 OOE+00 &98E001 1JO6+02

u-241 4.3767E-01 63214 11,864.28 O.OE+00 1.60E+-0 5.19E+0S
Pu-242 6.42360E25 5,9314 11,86428 O.OE+00 3.81E4-01 7.2E-01
Ra-2 3.85100E-10 5,932.14 11,86428 O.OE+00 2.40-06 4.57E6-0
Ra4-28 52955E-12 5,932.14 11,86428 0.OOE+00 114E0i8 62E-04
Ru-106 2.041SE-i4 5,932.14 11,864.2B O.O0Es0 31.21E-10 622E-10
Se-79 12376E-05 5,932.14 11,864.28 O.OOEs0 742-02 1.47E4(
SI-126 2.528-0E5 5,93.14 11,86428 O. 4+00 4.500E-0 9.0-021
Sr-90 _6.4163E401 6,9S14 11,8642 0.08E+00 3.81Es44 7.61E+03
Tc-99 3.9357E404 5.932.14 11"864 Q.ODE+OO 2-3E+C0 4.67E+CO
Th-2 1-5644E-10 6,932.14 1108.20 Q.OOEs00 9.2E-07 1.86E-06
Th230 2.7972E4B8 6.932.14 11,864.28 O.OOEcOO 1.65E4S 3.32E44
Th-232 5-3036E-12 6,932.14 11,8642B QOOE+OD 3t6E-O8 829E48
T14M8 1.51S6E47 5,932.14 11,86428 O.OOEs40 8.98E4-4 1.8-0E4
LI232 4.1005E407 5,932.14 11864.28 O.OOEs40 2A3E.4M 4.86E403 Thermal Power
tl-23 25856E48 5,932.14 11 A6428 OOE+00 153E44 3.Q7E404 Nominal lff Bout-in
U234 52665E-05 5,932.14 11,864.28 QOEs40 3.12E401 62SE-01 Output MMa O ud
U-235 -1.44B7E406 5,932.14 0.00 9.28E42 8.42E402 928E2 Illn5 1atts)
U-236 7-.5888E406 5,932.14 11,8628 OCOOEs40 4-50E42 9.M00E2 1ii7442 2.ISE4=i
U-s238 -Z6129E407 5 932.14 0.00 9 SOE401 9J89E401 9.90E401 Total Tetal
Y-90 6.4180E401 5,932.14 t1,8628 OCOOEs40 3.81Es43 7.61E+03
Dther Paloacides 5.5E+03 1.1SE+04

Tepate Selection Summary
From SFD Ued for Parameter Differeces

eactor e r UIGITWAlER UKrWAIE"
FuelOda 2RC zinc

SOL KU Censtlhtuent U U
CL Enichment %- 1.436170175 Oo5

Bumnup y fo~r - hsisFhr rkbumup used In estimate:[ Fran, atkUDE naald
Ibmhl C,932.1.~~.9~ I dFi kU.2IboIflea5vinI~ sst

Boundkig-I 4.7121721 e 1A642 O usd b le _end bnw.

sumu u"up "er Given Surnuo Estimated EOL 1111GItven WOL Nl

Baadlg9 0.11 2.41
'Reactor owncore rmovl. e ape. tpbig e ter le cdmi at aaion eted lrt.
-roidht ba or d eel ad ath se mwo t be dv by BOL imeymema bg 4cbui vos (MWWI).
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J
Fuel Radionuclilde Inventory Worksheet

Fuel Noame EBWRl (U METAL) ENRICNED ThH
SON ID 8: 887

Fuel Unitsl & Desw. 5- 6 FLAT PLATES
Heav Meta Mama! 90Lx ;EOL.2194.101kg
ROD Steamp Sft HER

'Fuel decay start 4d. 1966
Estirnateeeeas f 2030

Tenpalel. PWR (Ligt Wale. Z~C. Ol 5%, U)L
'remplaft eBurup(MW: 61.92

Templ"ame84 meany Nea lime (AMh 0.00176911
Temptate Decay Tkwe S0yaee

Estkimated
Canister usae.

I8SNIwI

I

Ac-134 1.0733E-09 31,516.48 3,516.48 0.00E+O0 9.23E-04 9.7E-04 Av.70 1.83.1
AC-213 1.4751E-01 3.51&48 3,516.48 0.008+00 5.08E-02 5.08E-02 0.0530 1.2538E.14
Am-137m 2.6870-04 3,5148 3,518.48 O.00E+00 9.488E3 9.43E-01 12500 7.578.1E1

u-1243 6.02484E03 U,5148 31,5848 0.OOE.00 2.12E401 2.128+01 0.0750 3.5048.10
C-145 2.77082-04 3,514348 3,516.48 0.00E+00 7.68E-01 7.668-01 22O500 6768816
Fa-55 8.0297E-07 3,51&48 3,516.48 0.00E+00 23982-03 2.82-08 O.7500 1.4776+07
H-S24 8.7426E-03 3,51&48 3,516.48 O0.00E400 3158.-01 &3.1E-01 0.1500 1.942846+1

m-1244 2.72888-0 3,516.48 3,516.48 000.0O+0 3.44E0-0 9.4E0-0 50000 162E68413
Cr-60 1.0707E-04 3,516.48 3,518.48 0.00E8OO0 3.77E.00 1 3.77E+01 7.000 7.1449424

2s-37 1.16270E.0 3,516.48 3,518.48 0.00E+O0 4.18-04 4.98-E02 10000 12M9840
Ps-235 1.4433E-405 3,516.48 3,518.48 0.00E+O0 5.17E-02 5.78E-06 20 2X1
Cs-213 1.68240-10 3,516.48 3,516.48 0.008400 5.98-+03 5.98-+0372W 7M
Eu-164 6.06068-06 3,516.48 3,18.48 0.00E4O00 2.458-02 12.4E-02 .60 3WE1
Eu-255 2.62638-02 3,516.48 3,S51648 0.008400 7.338E02 2.66E402 20 &6E
Pu-239 1.12618-07 3,516.48 3,18.48 0.008400 2.79E.03 4.098401 .50 Z3E0
u-34 1.54286-03 3,518.48 3,516.48 O.00E+O0 5.32E.01 5.I2E+01 3SO .5EO
u-1241 4.3766E-01 3,5161.48 3,516.48 0.008+00 1.48E403 1548.08 .00 60E0

Kr-25 1.4270E-05 3,516.48 3,51&48 0.008400 2.268-01 2.268-01 jO0 71EA
Ra237 38519M-10 3,516.48 3,516.48 0.008+00 41.35-06 41.35-06 100 80E0
Pa-231 529558E-12 3,51648,4 3,516.48 0.008400 .1.36-08 51.86-06

Pa-210 1.6376E-O0 3,516.48 3,516.48 0.008400 4.358-07 5.35E-07
Sm-127 2.52106E06 3,516.48 3,516.48 0.00E400 2.478-02 Z878-02
&-90 6.4163E-01 3,5161.48 3,516.48 0.008400 2.208403 2.208402
To-g9 3.9578E.04 3,516.48 3.51&48 0.008400 4084001 12584001
Pu-240 1.5044E-10 3,516.48 3,16.48 0.008+00 5.508-07 5.508-07
Pu-241 4.37972.06 3,516.48 3.516A8. 0.008400 9.548-06 9.54E-05

Ra-228 595SE-12 3,516.48 3,516.48 0.00E+00 1.878-OS 1.878-06

Th-229 1.5644E-10 3,516.48 3,516.48 0.008400 5.328-07 5_50E-07 __________

Th-230 2.7972E-0 3,5U1d uala 4o Pa5r6meter OdOEren9caE059s-
Th-232 5.3D36E-12 3,51HYWA48 3T5l6.48 madx.eOaOaEuOmu SS 1.7-

Fuel ZIR.513GE.0 3,516.4 3,56.4 pifam Em O e6.32Ee0.I 5.32E-04

U-232 4.105Ed07 , Ba1S.441o,51uupA se InOEO 1a4Est1imat.TeralPo

LI-233 2-5866E-M 3.~~~StImated1.6 QDEO 90E0 .9-5 Noia edBudnr.1-23P 5s$65E-0 31.48 ,1.8 0DEO .EW18E0 upt Hsot
Surmeim tultnfle Glym, dwuwEtmae 0. eGvi 0.N

'Reacor as~oe. waremoaFomae SD~prgo i usdabclig Basisflor Parmedtor Dffel. nes
RT I btu4 Mw SI fuel eddwLKITWA6* 4ieL .ini WATilEd I _y DCL h aby met owmmet Jogaseui amvas us br

J
J

J

U

-4
I
I
I

,j

j

jDOErSIFIFIEP-07
Revision 0
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Fuel Radionuclide Inventory Worksheet
Fue a~.nd Template t-3nfo Ir~"ZZ4

Fuef Naww: EBWR (U METAL) ET-11
SW 60I. 858

Fue Units & Descr 1 6 FLAT PLATES

Heavy Kam SOL-4024g; EOL-.36. U
ROD S6orag Site: NEEL

'FUN decay start date: 1956
Easimates as ft~. 2030

Template-. PNR9J1ghtWateZrc. ,OlDM%.U)
Tmnpiatena-umwMWd) 01.82

Teruplate 30OL Heavy Metal Itass (UT): 0.00176911

Estihutod
Canister usage:

18110',0.08te

Template Decay 1cWm 50 wYrs
Ii. Extin

Radiaoe
__ AC-227

AM-241
Am-242r
Am-.243_

mates In X , Xb b y. Yb Gammna Sources

Photon Total
CIIWd From Nominl Bounding Fuel Inltlal Activity Noninal Fuel Bounding Fuel EneW Photonsfsec

ucide Teuplate Fuel Burnup (lUWd)' Burnup (UWdf ) (C) Iventorle(CI) hwInentorIC) Group -bounding
1.0733E-09 1,745.00 3,490.00 O.OE+00 17.7E06 3.75E-06 Av.g1eV
tA751E401 1.745.00 3,490.00 O.OOE+00 257E+02 5.151+02 0.0150 1.30814

m Z6809-E44 1,745.00 3,490.00 O.OE+00 4.68E-01 936E-01 0.0250 2661E+13
62434E-04 1,745.00 3,490.00 0.001+00 1.09E400 2.18E+00 0.0375 2.006.E13

Cm-244 2.7616E-C2 1,745.00
Co-60 3.5610E-04 1,745.00
Cs-134 2.6260E-07 1,745.00
Cst-35 tA433E-05 1,745.00

- Cs-137 9.8870E-01 1.745.00
Eu-154 6.0320E-03 1,745.00

w .t os n 7 n

3,490.00 O.ODE+00 3.04E-01--- - 6.08-01 0 1250 9.765E+12
3,490.00 0.000+00 4.82E+01 9.64E+01 02250 1252t+13
3,490.00 O.E0+00 6.21E-01 1.24E+O omo50 5400E+12
3,490.00 0.000+00 4.58E04 9.16E-04 0750 1-73+14
3,490.00 O.OOE+00 2.52E-02 5.04E-02 0a8i0 1243A+12
3,490.00 0.000+00 1.73E+03 3.45E+03 12500 7.910E011

Ij"3
P5-23

7.92950B 7 - 1,745.00 3,490.00 O.E+00 1.3BE-4 Z77E-03 2z76x 20SE+e7
8.9486E403 1,745.00 3,49DOO QOOE+00 1.56E+01 3.12E+01 3A50o 1.437E+40
9.828E-07 1,745.00 3,490.00 0.000+00 1.72E-03 3.43E-03 SAMo 8.143E405
1.0707E-02 1,745.00 3,490.00 O.O0E+00 1.87E+01 3.74E+01 7000O 7.077E+04

7 1.1927E-05 1.745.00 3,490.0D 0OE+00 2.08E-02 4.1E-02 11eoi0 &12OE03
i1 1A703E-09 1,745.00 3,490.00 0.OOE+00 2S7EE06 5.13E-06
0 1.6828E-10 1,745.00 3,490.00 O.OOE+O0 2.94E-07 5.E-07
a 6.9606E-06 1,745.00 3,490.00 O.OOE+00 1.21E-02 2.43E-02
8 6.8263E-02 1.745.00 3,490.00 O.OOE+00 1.16E+02 231E+02
9 t1.1618E-02 1,745.00 3,490.00 0.OOE+00 2.03E+01 4.05ME+s
.^P1U-240

Pu-241
i Pu-242
_ Ra-226

Ita-228

1.51421-02 - - 1,745.00 3,490.00 O.OOE+00 2.64E+01 - .625E+01
4.378E-01 1,745.00 3,490.00 0.00E+00 7.64E+02 1.53E+03
6.4260E405 1,745.00 3,490.00 O.OE+00 1.12E-01 224E-01
3.8501E-10 1,745.00 3,490.00 O.OE+O0 6.72E-07 1.34E-06
5.2955E-12 1,745.00 3,490.00 O.O0E+00 924E-09 1t50-08 I

SnA12

-10 Tc-99

_ 1-2(Xi

6 Z-- - 1252t10E45 -1,745.00 3,490.00 - O.OE+00 4.40E-02 - 8.80E-02
8.4163E-01 1,745.00 3,490.00 0 .OO+00 1.12E+03 2.24E+03
3.9357E-4 1,745.00 3,490.00 o.OOE+00 6.70E-1 1.37E+00

3 1.564E-10 1,745.00 3,490.00 O.OOE+00 2.73E-07 5.4B6E7
2.7972E-8 1.745.00 3.490.00 O .OE+00 4.J8E-O 9.7eE-05
5.3036E-12 1,745.00 3,490.00 O.OOE+00 9.25E0- 1tBSE-4
1.5135E407 1,745.0 3,490.0 0.0+00 2E64-04 5.28E-04
4.100SE-07 1t745.00 3,490.00 0.OOE+00 7.16E-04 1A3E-03 Thermal Power

3,490.00 0.OOE+O0 4J1E-05 9.02E4-5 Nomna H Bounding
3,490.00 O.OOE+00 9.19#-02 1.S4E-01 Outt Heat Output

0.00 1264-03 O.OE+00 12B6-03 Wats) (watts)
3,490.00 O.OOE+00 1.32E-02 2.65es2 11641 6.31E401

0OD 1.33E-02 12902 1.33E-02 Toa Total
V.90 6.41800-01 1,745.00

- Other Radonucities
SD ekSedamn S y.,Bumm Su-, vWaf Cbcbm

TepeSelection Summar

Reactor Moderator -U014WAlER UOHT WATER

11101-Edichene% 1.4 i161+501 I

BuupSumry (lEWd
Prorn FD "d

sounaw-E 64321 3A94.O0P

&*ed OwnaWt

1.E6E+03 3.33E+03 I

Basis for Parameter Diferences:

Basis for burnup used hI estimate:

,Im km ckanndWmfceet qstalbzmmp.tv

Estimate EOL HWGiven 6I1.O1M

I B=;1 -- t 542_
- Raco tutcls~own. core reoal.t watrag. shipping of other d1515 coni~m"- VW5 Iffbaslatl MMse Wo lue.

5roeta butap fo a ki eassociated with tisa waoewlcet wa be dividted by IXX heavy MetW mass IDt OK di W* sst votis VAI WO OM*".

-7- COE(SNFjREP-7a
- vbin 0

Msarch 23 03
Page D-347 rof D-485
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Fuel Radlonuclide Inventory Worksheet

tFqd ald tmilsinr..wnm fios
Fuel nw. EBWR (U MEFTAL) NORMAL 7I

SNF ID 8: 190
Fuel Und s & Descr 7 - FLAT PLAlES

Heavy NeOta ass: 0L-281.Ag; EO. Mf7fg
ROD Slorne Site: INEEL

'Fuel decay atari dais: 1966
EatMates asofd: 2030

Template: PWR (Ligh Wowr, Zkc. O b%. U)
arenplate UunvuUWd): 61s92

Template BOL Heavy Metal Mass %MT: 0.0017611

Estimated
Canitler usae

t1S6x1O
1 0.58

Terplate Decay Thso am
6i.Estiutes: m ^ u n ., 5. b V. y Ganma Sources

Photon Total
CWMWd From -Nominal Sounding Fuel Initial Aciviy Nominal Fuel Bounding Fuel Energy Photon&sec

Radionuclide Template Fuel Bunup (MWd) Bumup (lWd)' MCD) rventorlwC) biventorlesiCI) Group 03ouncing)
Ac-227 1.0733E-09 2,210.01 4,420.01 0.00E+0 2.37E-06 4.74E-06 Avg. keV
Am-241 1.4751E-01 2,210.01 4,420.01 0.0OE+00 326tE+02 6.52E402 0.0150 1.EM+14
An-242m Zi80E4-04 2210.01 4,420.01 O.OtE+00 5&92E-01 1.18E+00 0.0250 3J70E+13
Am-243 62484E44 2,20.01 4,420.01 O.OOE+00 t.38E+00 2.76E+00 0.0375 3.176E+13
C-14 4.7820E-06 2210.01 4,420.01 0.002+00 1.062-01 2.1tE-01 0057s .974E+13
CG'3 60297E-07 2,210.01 4,42Q01 0.002+00 1.77E-03 3.55E-03 0.0650 17E+13
Cn-243 1.7426E-04 2,210.01 4,420.01 O.OOE+00 3.8i5E-1 7.70E.01 0.1250 1236E213
Cm1244 Z7616E-02 2,210.01 4,420.01 0.00E+00 6.10E+01 122E+02 02250 1.5852+13
Co-6O 3.56102-04 2,210.01 4,420.01 O.OOE+00 77E.01 17. 00 _ 0.3750 _ .847E+12
Cs-134 2.6260E407 2,210.01 4,420.01 O.OE+00 5.J8-04 t.16E03 0.5750 1.512E*14
Cs-135 1.4433E-05 2,210.01 4,420.01 O.OOE+00 3.19E402 63iE-02 050D 1.574r+12
Cs-137 9.6t70E401 2,210.01 4,420.01 O.OE+04 2.19E+03 4.37E+03 12500 1002E+12
Eu-154 6.0320E-03 2,210.01 4,420.01 O.OOE+SO 133E+01 2.67E+01 1.7Y00 4.405E+10
Eu-155 2.1770E.04 2,210.01 4,420.01 0.0OE+0O 4.81E401 9.62E241 22500 724oE046
Fe-5 7.9296E-07 2,210.01 4,420.01 0.002+00 1.75E-03 3.50403 2.750 2Z552E07
H-3 89486E-03 2210.01 4,420.01 0.00QE+00 1.E01 3.96E+01 3J5000 1J21E+Y
1-129 9.8288E-07 221QOi 4,201 0.00E+0 2.17E-03 4.34E03 &0ct 7.782M405
Kr-8i t.0707E402 2210.01 4,420.01 0O.OE+00 2.37E+01 4.732+01 7.0m 5965E.04
Np-237 1.1927E-0 2,210.01 4,401 0.00E+00 2.642-02 527E-02 11.0000 1.029204
Pa-231 t4703E-09 2210.01 4,420.01 QMtiE+00 325Ei06 6-E4-06tL,

.C

Pb.210
Pm-147

I

-C2 - 2.210.01 4,420.01 .QODE+400 3,3+01 id69E+01
Pu-241 4-3766E-01 2,210.01 4i2001 0.00E+00 9.67E+02 1.93E+03
Pu-242 6.42602-06 2,210.01 4,420.01 0.002+00 1.42E-01 2.14E-01
Ra-226 3.8501E-10 2,210.01 4,420.01 0.00E+00 &51E-07 1.70E-06

oa-228 52965E-12 2.21001 4,420.01 0.OOEC00 1.17E208 24-0E48
Ru-106 2.0413E-14 2210.i 4,420.01 0.00E+00 4S51E-11 9.02E-11
Se-79 12376E-05 2210.0 4,420.01 0.OOE+00 2.742-02 547E-02
Sn-126 2 E5210E45 2210.01 4,42001 0.00+S00 6.57E202 1.11E-01
Sr-90 &4163E-01 2,210.01 4,420.01 .OOE+00 1.42E+03 284E+03
Tc-99 3.9357E-04 2210.01 4,420.01 O.OE+C00 8.70E-0 1.74E+00
Th-229 1,56442-10 2,210.01 4,42001 0.0OE+0O 3.46E-07 6.91E-07
Th230 2.7,w2-28 2210.01 4,420.O 0.00E+00 6.1iE-05 124E-04
Th232 5.3036E-t2 2,210.01 4,420.01 O.ODE+tOD 1.17E408 2-34E48
Ti-208 1.5136E407 2.210Q01 4,420.01 Q.OOE+tiO 3.34E404 KM69044
U'23 4.1005E407 2,210.01 4,420.01 O.OOE+OO 9.06E404 lB61E43
tJ-23 258S6eE48 2.210.01 4,420.01 OOOE+CO 5.71E-ti 1.14E44
U'3 52BetiE4S 22101A 4,420.01 QOOE+OO 1.1idE41 2_33E__1
U'23 *1.4487E406 2210D 0.00 4.36E403 1.15E43 4.36E40i
t9'236 758tstE46 221Q0i 4,420Q01 Q.OOE+CO 1.6dE402 3.3SE42
'3M .2.6129E407 22iQ01 QOO0 9-9E402 g33E402 9;39E402
Y-90 6.418SE-01 22iQ01 4,420Q01 Q.OOE+OD 1.42E+G3 2Bl4E+O-
Oher Radioulides 2.IIE+03 4.21E+43

M^TemplteSelectionSmnmT yBurnsp Surnnmry, rlCeclis -- '>. .
renpat Selecton Summaury--

Used Basis or Parameter ffemnwces:
Rec oderator iJOHTWAT1E UGIO WA1ER

FUd~adiv i- RC ZIRC
tSOL HUCn -bns u u

SiOL Enicmerd 0s .71e417866. O bD5

Burnup Sumary (MBasis 10r bumup used In estimate:
FSum SFD_ _ _E__d

Norninall I 2,210. amtiled km btsy isa desoryete(
Mm'i9 I 450241 4.42.0D a kng hauap mudbe bwnm

Chedcs_ ____

Eatinated Surnupf
. "un W Givenr Ghen Eatimated W0L H Gl.hvu EOL HM

11OWNi AS _4

Thermal Power
Nomhinal Heat - Coundingi

Oup N .Hea Outp
Meatts) (wafts)

4a=201 7.94401
ToWal Total

'Reacior stluSlown. cm raioval. storage. iftping or diet data cctfimli VWt braniabon cmasd lor lual.

'resal bsaW fors alli AW sodated ath Ote wokalwale hwt be divided by SOL heavy metal Mas ID g9t peCfIFC buMW vakies fMWdlbfl)

DOEISNFiREP-078
Reviloni 0
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I
Fuel Radionuclide Inventory Worksheet

Fuel Nunmm ENEA NWO UAIJ SALUOGGM ITALY

Fuel Unks A Meawr 32- WM TYPEW
Heav Medal MOMs OM,-22.4ko; EOL1.568kg4
ROD SW"rng Sft SRS

'Fuel deay sl daW. 1996
Eatmate 042 2030

Tenmpate ATR (Utd Waler. AaLa. 6010 I0Do U)
5
T tpale Burpmup d)ilwd 3672

TaIe XoL Heay Mewal Man (UT): 0.00110689
TeAlAls Deca Thks 25

Estrniated
Canister usaoe: J

1 0.89 I

JIL slimat"a! no X. is b Y. Ys Oa;Mms ources

Photon Tot1
CVUWd From Nominal Boundng Fuel InlJal Activity Nominal Fuel Bounding Fuel EIeEgy Photomslas

Template Ful Bumup (UWd) Bumup (UWdO ICl) Ientoues4Cl) InvnioievCh GIOUp (boundingb
Ac-227

-

AM-241
787.92 1,575.84 O.OOE+00 9.03E.07
787.92 1,575.84 o.CCE+00 1.82E+00
787.92 1,575.84 O.0CE+00 327E004

I
Am-242m 4.1476E-07 6.54E44
AM-243 1.4894E406 1,575.84 0.OOE+00 1.17E043 235E4-03 C
C-14 5.710BE-09 1,575.84 .OOE+00 4.500E6e 9.OOE4- o05075 2 865E+13

1.3124E-32 787.92 1,575.84 o.COE+00 1.03E-29
1.575.84 O.OE+00 1.15E-04
1,S75.84 a.0oE+00 1.91E402
1,575.84 O.OOE+00 2.17E43
1 S75.84 .OOE+00 4.64E-01

2.07E-29 0.0880 1.729E*13
229-04
3.82E4-2
4.34E43
9.27E-1
5.43E-03
2.85E+03

0t1250 1.158E+13
0220 1.492E+13 J

J
Cs-134 787.g2
Cs-135 3.4477E006 787.92 1,57.84 .OOE+00 2.72E043
Cs-137 1 .8099E+00 787.92 1575.84 .OOE+00 1.43E+03

-

Eu-1s4 1.6386E-02 787.92 1,575.84 0.ooE+0 129E+01 2S58E+01 1.7500 4211E+10
1,575.84 a.ooE+00 1.89+4O 378E+00O 22500 3.notE00
1,575.84 0.OOE+00 2.58E42 5.15E-02 17500 2.458E+0.

s.44E+00 3.5000 1.8860.E
5375E+02 dKr-85

Np-237 787.92 1
Pa-231 787.92 1.57584 0.000100 220E-0 4
Pb-210 1.2612E-10 7S7.92 1,575.84 O.OOE+00 9.94E48 1.99E-07
PRn-147 1.2952E-02 787.92 1,575.84 O.OOE+000 1.2E+t01 2.04E01
Pu-238 1.7549E402 7S7.92 1,575.84 O.OOE+00 38E+01 2.77E4Ot
Pu-239 4.2810_404 787.92 1,75.84 O.OOE+00 3.370E-0 &75E-01
PU-240 * 2.4357E-04 787.92 1,575.84 O.OOE+00 1.92E-01 3.S4E001
Pu-241 2.6277E0.2 787.92 1,575.84 O.OOE+00 2.07E+01 4.14E+01
Pu-242 36329E-07 787.92 1,575.84 0OOE+00 2.86E-04 5.72E-04
R.-' 4.4444.E10 787.92 1,575.84 .OOE+00 350E-07 7.00E-07
Ra-228 1.9714E-14 787.92 1,575.84 G.OOE+400 1550-11 MIE-1
Ru-106 2.0477E-07 787.92 1,575.84 0.0OE+00 1.61E-04 323E004
Se-79 12933E-05 787.92 1,575.84 G.0OE+00 1.02E-G2 2.04E42
Sn-126 1.1574E-05 787.92 1575.84 O.OE+00 9.12E.03 t.82E42
Sr-go 1.7092E+00 787.92 1,575.84 GO.OE+00 1.35E+03 2.69E+03
TC499 42239E-04 787.92 1,575.84 O.OE+00 3.33-01 6.66E-
Th-229 7.7260E-12 787.92 1,575.84 O.OE+00 6.09E-09 1.22E-O

JI
'J
I

787.92 1,575.84 O.OOE+00 0 4.10tE46 9.22E45
424E-tt
6.99E45
1.90E-04

U-234 1.8497E-04 7S7.92

Thermal Power
Nominal Heat Bounding

Outu Hed Ootp
(walts) (watts
1.57E+wt 3230.01

Total Total

U2I-= -z723sE-o0 787.92 0.00 9.68E43 i
U236

I

From SFD Used 18asis tor Parameter Differences.:
Rheactor Modebboj IWATER UGHT WATER JIrwolara M mine ba to M istg siewl

I Fud UJ ALUM 1101d oi e ATh Tewdo nad bitnu p&a (ered esuil moif r RA hauom ie
a m L H ul C c a ~ ~ n 4 . . . L O . . .. . .U
I B O L E nr lctme m l % 420 8010100 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Burnup Summary (tgWdf ______ ai for bumup used In estimate.

boundln~~~~~~~r - k584 bapugnosedtebstice i d bAMuP.

Johecks,

i1
Jr
J

I
Sian,_1.. Oh _k I DEs.m , Ournup! I

Estlnate E CL HM lve. BOM HM
1 0I0.PnhAI

BSondha:

'Realdr hutbe croreiwo Asorae. tppk or obedawo mfsg ted haa ca e hr fuel.

om butmp lord fem assodatwd wi o woukdewe uedint be - deby DOL heavy meW mana log1 spee bumtep valise (MWO". T|

-_j

Revision 0
Marh 2D003
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Fuel Radionucflde Inventory Worksheet

&f*14I TemplateIurn,3Mm
%.- Al NMae: ENEA (UALX tEU) SAGMIA TIALY

SNF ID -574
oe IUMis A Descr 116- MTR TYPE

_Hevy MetalMa: SOI..lMkg: EOL.17266kg
I gm Storase S4: SAS

'Fut dwaystar date: 1996
Estimaesas at: 2030

Tnplate.: ATR (LWM W&lr, Alua., o to 100%. tn
arampiste Burnu(ud: 3672

Template SOL AyMetal Mm (MT): 0.00116689
Tempbate Deoay Tk 25 years

Estimated
Carsler usage:

S tO'
3.2

Ui. Esnates . m, X .b Gamma Sources
Photon TOtal

CWUWd From . Nominal Bounding Fuel t itmal Actiit Nominal Fuel Bounding Fuei EneMgy Photons/ec
Radionuclide Template Fuel Bumup (UitW Bunup(mit Wd7 (CI) i CIntohcI) -iventories(Ci) Group (bounring)
Ac-227 1.1465E-09 1.26332 2,526.6i 0.00+E00 I AE-06 2.90E-06 Avg. ieV
Am-241 2-3D06E-03 1263.32 2.526.65 O.0E+00 2.91E.OO 5.83E+400 01so 2.364E+14
Am-242m 4.1476E207 1.263.32 2,526.65 0.002+00 624_.04 1.05-E03 03250 4.912E+13
Am-243 iA894E-06 126.32 2,26.65 0.E+00 1.8E-03 3.76E-03 .375 427E+13
C-14 S7106E-09 126.32 2,5.65 O.ODE+00 7-2tE-06 1.44E-s 0.0675 4-+13

.36 7 = = 1.3124E-32 1263.32 2,26.65 O.ODE+OD 1.66E-29 3.32E-2 0.0os0 2.772E+13

Cm-243 1.4562E-07 1,263.32 2,5365 0.00E+00 1.84E-04 3.6E2-04 0.1250 1AA56+13

Cm-244 .4221E-05 1263.32 2,526.65 O.O0E+00 3.06E-02 6.12E-02 02250 2.393+13

Co-6S 2.7560E-06 1,263.2 2,526.65 O.OD+00 3.48E-03 6.96E403 omo0 1.040E+t3

Cs-134 5.8851E-04 1263.32 2526.65 O.OOE+00 743E-01 149E+OD 0-750 1.706E+14

CS-135 4.36E-03 e^5- o 457E+12
1.lE7E+12

3.2707E-0$ 1263.32 2-526.65
1263.32 2,526.65 O0E+00 - 4.36E+00 3.72E+00 I 3.50

-129
Kt-85

7530DE407 1263.32 2,526.65 o.002+00 9ssE604 1s0E403 _ oo0 10tE1+03
7IL5400E02 1263.32 2,526.65 O.OE+OD 9.2E+01 1.98E+02 70O0 1.102E+02
9.561E4-6 1,263.32 2526.65 O.ODE+00 .21E-02 2A2E-02 *1A10 1232E401NP237

Pa-231 5 0.ODE+00 3.E-06 7.07E-06

1-^V3.32 2,s26e
1.7549E-02 1,263.32 2.526.65

Pu-239 4_261E-04 1.263i32 2,26e.6 .0E+0 5.41E-01 1.A +00
Pu-24D 2.4357E-04 1263.32 2,626.5 O.O0E+00 3,08E-01 6sE4-01
Pu-241 2.6277E2-0321,263 2526.65 O.OE0+00 3.32E401 &64E+01
Pu-242 &6329E-07 1,26332 2526.65 0.02+00 4592E04 9.1E-04
E--226 4.4444E-10 1263.32 2,526.65 O.OE+00 6.61E27 1.12E-06

Ra-22 1.9714E-14 1,263.32 2,52665 0O.OE+00 2.49E-11 4.o8-11
Ru-106 2.0477E-07 1263.32 226.s OOE0+00 2.z9E404 5.17E-04
Se-79 12933E-05 1263.32 2,526.65 OOEO2 0 1634-02 3.27E-02
s!126 1.1574E-06 1263.32 2,526.65 O.OE+00 1A6E-02 2.92E-02
Sr-90 1.7092E+00 1,23.3 2,52665 0.002+00 2.16E+03 4.326+03
Tc-ss 4.22392-04 1,263.32 2,5265 0O.E0+00 6.34E201 1.07E+00
nNTh-2 7.7260E-12 1,263 32 2,52&65 0.+O 9.762E-0 1.96240

i123 sAW~sE-W 1,263.32 2AM6es O.OOEw00 7.3sE.0s 1ASE044
Th-32 2.8906-14 1,23.32 2,526.65 .002+E00 3A4E-11 6A.9-11
TiW-2 4A336E-08 1263.32 2,526.65 QO.000 5.62E-05 1.12E-04

1-t232 12037E-07 1263.32 2,26.65 O.OE0 0 1.62E-04 3.04E-04
U-M233 3&OO116E- 1263.32 2526.65 O.OE2+ 3.79E-06 7.586-06

ts234 ~~~~~1J497E44 IAe=3 ?,26.f5 O.ODE+OD Z.34E401 4.67E-01
W-235 .2723E-06 1263.32 0.00 3.74E-02 3-E-02 3.74E-02
-s236 1.5403E-06 1i263.32 2526.5 O E02+00 19622 3s91E-02

U-238 * 42e1E-09 1,263.32 o.oo 429-04 4.23E-04 4.29E-04
_ Y-9 1.7094E+0 1263.32 2,526.65 O.O0E+00 2.16E+03 4.32E+03
Cole Reftuddes 2-.18E+03 4.35E+W4

i1 . T am t eS e leS do S r , B stn n i .a n d~ le d c _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __-_ _ _ _ _ _ _ _

Temate Selection Sunmmar
From Wt used tasI N Parameter Differences

eatr Md at-or.[ UHT WATER UQWHT WTEr
Fuel Claddeg ~~ALU M

_0l.. CM ut s ut U
i ~ ~~~~ dlO E.kmrv ^3125 80 lb 100 .

bT 8antup Summ4^jy (MWd? _____________ loiss fr umrnup used in estimate:
l, t r n i , ff u ( Cteer S I

I i o m n a t r Z Z i 1 2 6 3 3 4 c r n i N o J ht ~ tw.- m . tb ty_ e ds
Itee m d i n g W I 2.526.et 65I 0ouS tume Ma lt bhe Mb na, tXmuP

Sunwp U~fthAlW GhnBuu Estknatad £0O. HM~cen £01 NM
i~ ~ ~ ~ ~~~~

Thermal Power
N om F eat - enp ,
I Output NW0 tu

(Wat) (wafts)
2.6,-401 42+01o

Tola TOtal

'-.eactor, dwu r, eemnov some.Spphng oroCewrdate oth ^.atwiradat eeadlo .

tU tbW lotrdt bal soda M t wou t leat i e jtb dedby 80L tl y meta m s to gt dlc tbMp va e t )

DOE/SNFJREP-078
ReVWslorg
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Fuel Radionuclide Inventory Worksheet
; L e and Temalate lnfainratiaq o

_ Fuel Mum: ERA (ASSEMBLIES)
SNF D , 68

Fuel Units S Descr 190 -5 X S ROD ARRAY
H- MlewuMa: BOtL.&6.:g: EOL.41.23kg
MOD Storage SUbe: PEEL

'Fud decay Win t ate 1966
gstknates as d: 2030

Tempuitlat LWBR (JVh Water, eWC. 60 in 100%. lih md U
9
Twnpafe Sunmzp(mmd: 10269.14

Templte BOL H"vy MeNtw a (): 045991251
Tmsnle Oev Thw S0 vers

Estimated
Canister usaWe

16x10,

Cm-244 -; 96682-06 27,366.64 057368 0.00n+00 2x.82-01 5. b y. y, Gamnu Sources
Photon Total

a/WW4dFror Noadnal Bounding Ful InitialActhif Nornina lFuel Bounding Id Energyr Photonw~ec
Rartionuclde - Tanplale -Fuel Burnup (uAd) Bumup tUIWdO (Col InvefiorleM1) hnventooes(Cf) Group O(-Cl~ng)
Ac-227 1Ss5E4-04 27,366.64 65,736.58 0O.OE+00 2 +00E+00 796E+Oo 0v. 1eV
AIF241 Z4653E44 27366.64 65,736.58 O.0E+00 6.53E+W0 1.04E901 0.5750 2.8E+15
An-242m 1647E3-0 27.36664 65,736.56 O.OOE+000 &79E42 E.1.8-8 2 0 0.250 74.1sE+14

-24137 3.1104-49 7 27,36864 65,736.58 O.OOE+OD 2.862+04 6.74E042 O.2W 1.673841
E-14 92267E05s 27366.4 05,736.66 O.OOE+00 2.s3E+00 697E+0O _.m75 72.63E+12
CE-I 1.8173E506 27,66.64 6e,736.58 O.0E+00 42E2202 54E-01 CAM5 4.72E+14
eO243 2.124SE407 27366,64 65,736.58 0.0WE+00 .s1E2-03 7E72-0 0.1250 272+14

On24 7 s666E406 27-qW.64 66.736.5s O.OOE+OO 2IsE-01 s24E-01 02Sso 4._56E+14
Co60D 12143E404 27.36.64 65,73658 ODD0E+OD S3=E+00 7.98E+00 aims IASSE+14
Cs-134 t eSME-07 27.366.e4 es.736.ss O.OOE+OD 453E43 1.091242 0.5750 250E+15
C-s-135 2J63sE-0s 27.366.64 65.736.ss_8 O.oE+Oo 7J4E41 1.88E+OO OJ60 4^4E+13
Cs-137 1.049E oo z73ee.64 es.736.58 O OOE+OO 2.86E+04 8.67E+04 1250oo 1J36sE+13
ErF154 _67sE<D3 27,3e6.e4 65,736.68 QOOCE+OD 7.03E+01 1.esE+02 1l.750 J5s63E12
EV-155 &1175E-06 273664 es.736ss O.ODE+OO 2.22E+00 5.34E+00 22500 7St6E407
Fe--s 421s4E-0s 27,3e6.4 65.73&58 O.ODE+DD t-1sE43 Z77E403 Z.7S5v 2789E+13
61-3 9.1673E204 27,36&64 65,736.58 O.ODE+00 2.51E+01 6.03E+01 3.5000 1.074E+0O
1-129 1.s83E-06 273664 65,736.8 O.OE+00 4.34E-C2 1.04E-01 SDOC0O 3.313E+04

82-BE+03
...w.__

Pb-210 -08 27.366.64 65.736.58 0.002+00 6.04E-04 - 121E-03
Pr-147 4.9829i06 27,368.64 65,736.ss OO.OE+00 1.36E-01 3.28E-01
Pu-23 3.7744E-04 27,368.64 65,736.58 0.OOE+00 1.03E+01 248E201
Pu-239 2.75102-OS 27,368.64 85.736.58 O.O0E+00 7,53241 1.812+00
Pw-240
Pu-241
PU-242
Ra-226
Ra-228

6s.736.58 O.0DE+00 7sE5-04 1.91E-03
6 = 7 27.366.64 65.736.58 O.DOE+0 1.27E-01 3.OSE-01

Ru-106 1.321E-I
Se-79

5 27,368.64 86.73658 O.OE+00 US.E-1 i 62eE-1
S 27,366.64 65,736.58 O.OE+00 9.692E41 2.33E+00
S 27366.64 65,736.58 o.D+oo00 1.09E+00 2.62E+00Sn-126

sr-9o
TC49

1.0"44E+00 27,3e8.64 65,736.58 .0O0E+00

343E2- 8.24E-02
9O3026E208 27,6664 0.00 5.34E-01 s32-01 S.34E-01

71-20 27,366.64 65,736.58 .OOE+00 3,31E+02 7.94E+02
_ - : _ _ g _ . _ _

27,36.64 65,736.58 O.0O0+00 o 96E+02 2.15E+03 Thnermal rPwO
__ _ i i + _ __ - - -

4J244E-03 27,ae6.84 0.00 1.80E+03 1.70E+03 1.80E+03 Norninal NestBouncding
Oulaut , NMe OutimaU-234I

U4235
U436 1
1.1-238

L1769E-04
L7813E-08
12273E-07
3.1121E-IC

l 27,368.64 65,736.58 O.OOE+00 2.24E+01 532E+.0
27,366.64 65,736S8 3.67E-04 1.9SE-03 4.17E-03 I (W-ats waft-)
27,366.64 65,736.58 O.0E+00 63E-03 6.73E-03 I 4.0 2 1JSE703

I 27,868.64 o. 2.35E404 226E-04 2.35E-04 I Total ToWal
Y-40 1.04492+00 27,366.64 65.736.58 O.0E+00 2.86+04 6.67E+04

3.35v+04 8.042E+04

;I F , .~~~~F x SF Iled R ] as's for Pararneter Differences:
FeAste M oderat or UQWWATER UGW WA7M w eit a edhltlei ea

FUel C b dddinW J Z2RC Indeti aedistY U TOeia an a btig Ora pNEW lati si) ia" LWBR aueat
BOL. HU Constituents: 7hW j hui J=

DOL. DE lolunent % -Ig2 -94t02719 60 o10 j

[a m psummary (Mw d) __ __ _ __ asts for burnup uased In estimate:
I ~~~~~From SVD Estkmted

Soundinirl M.73Bflj 30.434*7 :;sd.,t pti mad k SFD (mveredbawmI).

I
Bumup MudtId iler I ven= iensi I Eatimsted 10O. NUI'lven E0X HU

. . _ . _

Recoraan, cae mova. awage. er drerdae do& inm*g wal raan cead bor kl.

rcMI btua lor NI kW abeodaed wh Us worleeet mwu be Ovided by BOL ha metal maw to ge eedtc burup vskas A IMTv).

DOEISNF/REP-M7
Revision 0
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Fuel Radionuclitd kventory Worksheet
_

LJFr4andTempata Informatum lo' -
Fuel Nun. ERR (RODS)

SNF l0 # 1057
Puad Units A Ves.w 4-BROO
Heavy MW Mass BOL-493g EOL.4242kg
ROD Storag Sf. 14a0

Estimated
'FU.I day stt date;: 196 Canister us_. J

Estimates o 2030 8x10mI
Tenplate LWBR (Up Wa.. Th. SOlb 100% lo . L9 Th am U)t

Tewnpt umup(UWd: 10269.14
Template BOL Heavy Met Man (UT): 0o459t1251

Tenotale Deem ThIMM S vesrs 1
I2 1.53es6-OS 4L.83, 9. a.9 0.25.0000 4bKGmna Sources

CU1Wd Fro Nomial Bounrv~ng Fucl biaidtAcy Norninal Frud BoundlnipFudl Energy Photonasc
Ftadionucidc Tcmplat Fudl Bumup (IJWW Bumup (IIWdf (Cl) Invecore(CF kratores(Ci) Group Mudng)
Ac-227 1 ,0s5SE44 49.83 ss.65 O.ODE FOD 526E 03 1 .06E402 Avg MO
Am241 2.496E-04 49.83 99.65 O.OE+00 1.24E142 2.491E42 .00t00 5.737E9+2
Am-247rn 1.3247E-07 49.83 99.65 .ODE+00 6.90-05 1.38E-04 O.OO 2.163.012
An-243 3.1103E-07 49.83 99.65 O.OOE+00 1.55-06 3.10E6s O0J t 012Es12
C-14 92267Es-5 49.83 99.65 O.O0E+OO 4.0E023 3.16E403 0T576 o.107E+2
cws 1.313E4-0 49.83 99.65 O.O5E+00 1.02E00 1.sE404 Omn08 7.160E+to
C-243 .1624sE047 49.83 99.65 O.OE+00 t.06E-0s 2 .12E-0 0.1250 4atO+u1l
CU-23 7.9667E8 0 49.83 99.65 O.O1E+O0 3.97E-04 7.s4E-04 02250 64W7E+Itt
Co-60 1.2143E040 49.83 9_.e6 0.2OO+00 6.6E-03 1.212E-02 0070 2.64E + I
C-9134 t.6s3sE-07 49.8 99.65 O.ODE+OO 824E-0e 1.65E-05 057M 93s5E+t2
c--13- 2G3sE-0 49A3 ss.00 O.OOEo0 1.43E-03 21.9E-03 o= &76TEtl
C-137 1.0449E2+O 49.83 99.66 0.OOE+OO 521E.01 1.04E+02 12s 2059E*10
Eue154 2se7sE403 49AS3 9.6s O.ODE0 12sE01 2-+E-01 t.7500 6.36E0
Eu-155 a1175E-05 4sA3 ss.es QODE+OO 4.04E453 a09E-3 225C 12XOE+O5
feL55 4S21s4E-0s 49sA3 995 es OOE+OOD2c1 0_E_ 4_ _E__ z_7500 42__E+10
1+3 s.1673E404 49.83 99.65 O.DOE+00 4s57E42 s.14E42 3.5C00 I ss6E+02
t-1zs I-ss6E-0 49.83 99.e65 O.ODE+03, 7.saE465 1.58E404 SD030 4.789E+01
Kr-s6 2.3741E42 49.83 ss.65 O.ODE+OO 1.18E+00 Z.37E+00 7.0000 J3s'3E+00
Hp237 1.2747E407 49.8 99.65 O.ODE+DO0 ew35E-M 127E0s tteomo 2.4S3E-01
PO-231 1.20D7E404 49.83 99.66 O.ODE+OO 5.s8E-3 1.20E42
Pf-210 1.s424E-0s 49.83 ss.65 O.ODE+0OO 9s18E47 1.84E-0s
fm-147 4.ss2sE&e 49.83 99.66 O.OOE+CO 2.48E.4 4.s7E044
fo23g 3.7744E404 49.83 S9.65 O.ODE+OO 1.88E4Q2 3.76E402
P>23s 2.7s1DE-0 49.83 99.66 O.ODE+OO 1-37E 03 Z74E403
Pu-240 1.617SE-05 49.83 99.65 0.03E+DO aOGE-04 1.61E.03
Pu-241 7.1379E-04 49.83 99.65 OOO3E+00 3s56E42 7.1 1E-02
Pu-242 4.0831 E-s 49.83 99.65 0.OOE+OO 2.03E-08 4.07E-M
Ra 228 2.s03SE-0 49Qs3 99.65 O.ooE+ao IA5E.05 2.89E-0
f*-22s 4.63SM-0e 49.83 ss.65 O.ODE+OD 2 31E404 4.62E044
Ru -108 t =32E-13 49Q83 99.65 O.ODE+CO 6.64E-14 1.33E-13

_E fr Paaee Difrne

Sn-12e 935s~E-0s 49sA3 99.65 Q.OOE+OO 1.sGE403 3.s7E403
s,-so 1.D44£+00 49.83 99.65 O.OOE |0oo 521E+01 1.04E+32
Tc-ss 32525E404 49sA3 sQ65 O.ODE+aO 1S2E42 3.24E42
Th-22 8z3asE-05 49.83 99.65 O.OOExO0 4.10E403 s-aE43
Th-23 1.2533E-0s 49.83 99.65 O.ODE+OO 6.24E-06 1 .5E.04
Th-M3 -9.0&?sE-08 49.83 o.oo 4-MsE-01 4As9E44 4.53E44
TI-208 1208sE-02 49.83 59.65 0.03E+00 8.32E41l 120E+CO

e r b 3272sE402 49.83 99.65 ObOOE+00 1.63E+00 326E+OO Thermal Power
Ue233 4L3244E403 49.83 o.oo 1ao 2E+0 13e E+00 1.52E+oO Nenal He& Bounding
U-234 &1769E-04 49.83 99s65 O.ODE+CO 4.07E402 ILISE-02 o He& OutpdA
Q-35 6.7s13EM 49.83 99.65 3.12E407 3.1sE-0e &o7-E-4M (We"us IWattd
L-23e 1-4273E-07 49Qs3 99.85 O.OOE4aO ee1E-0s IME-05 IOS4E -0

DC238 ;91121E910 49Qs3 ooo _ _ __ ___7 1A84E4_ 7 tssE4_7 Total Total
Y-so 1.O44sE+o 49Qs3 59.65 D.03E+COD s21Ei41 1.0412+02
Other Raclouc nides 64b9E901 1922E+02

nTeWde S dlt-ift S ,mW.! Ih M" Macd s^8 e > ki*>*

!em~nl Selectio Summar
Froe SFD r lete Baslu for Paanmetse Difelec

laa for atIki maa Ted Tt e wodaeLXmbe ed TL Tev ws marat t specwn: va
Fud ZC S Ttk 1-1Ts LWBR T " s db_ d0 pnw~W~m LWBR . _ab

DML HU C Th a Und U u nW

EtmpSummnauy (IWdrf - as r bumnup used In estimate:

Ronba 8 a 4ssm SM h ~n n_ _

DudInWg 4&49 99.6 Bahmauffel_ tba r X b btuq

Checks

Estimlai Burnup
Bwnp Ntulqzbt Gwen ou" Extrinatd EOL Hllt~b EOL MM

NOfflinl 0.52t. 1o

'Reador d, own cm emoval. stp. d~ oprg rOml dais bmamin thtoiaain a fr Wi.

sTcWhuu i m tor kW tu sd ab wNh mbt _asm must be *vb by BOM Lhb metd mas W g k spccWs vakm (tWdVq.

-I

DOE/SNFIREP-073
R-evison 0
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Fuel Radlonuclide hwentory Worksheet

Fuel kwem: ESSOR (UALX-HEU) fALY
SF ID #. 762

Fuel UnitS A hecr: 12 -18 CURVED PLATES
Hay MeWtlas: 80L-7.kg; EOL-573kg
ROD Stome S8.: SRS

'Fuel decay at date: 2006
E9tbaes aso d: 2030

Tmplate: ATR 04t Water, Meon. 60 lo 100t. U)
'Template bumup(MWd) 3672

Template am1 Heavy etal Ms Ma ): ( 0.016689
Template D"cy Tmer 20 y

Estimated
Canster usage:

1.00 |

- zII.X~~iiiaks :T) * ? m ~ ~x. xb lb Y. yb GaaSources
Phketern Total

: ClWd Frm, Nomia Bounding Fuel Inital ] Aciiy Nmnal Ful Bloundfing Fuel Enewg Photoat
Radionucid Ternplae Fue Burnup (9WO Bumup (UWdW -Inv entorlsCI hmentoriCI Group bonding
Ac227 6.63t3E-10 1,960.33 3,920.66 O.OOE+OD 1.30E-06 2.60E-06 Avg. hV
AmF241 2Z00G6EE03 1,960.33 3.920.66 O.OOE+0O 3s3E+Oo 7Al6E+CO 0.015o 4.13sE+14
AnFi242m 4-2429E-07 1.960.33 _ 3.82.0.66 QO.OE |OO e.32E404 1.06E403 04Ms SeD06E*13
Am-243 IA&99E46 to603 3,9Qo.6s QOOE+oo 2.s2E-03 s*84 OA)M 7-SM#~3
C-14 5.7t35E409 1.960.33 3,920.616 O.OOE+CO 1.12E4-5 2.24E-45 00571 S040E+13

CS36 t~~~~~13124E42 196033 3.920.e6 O.OE+Oo 2s7-29 6,1sE-M oniio 4sss8E+3
Cm-243 1S44E407 1,960.33 3,920e66 o.ooE+OO 322E404 e*45E404 I oimo 3288E+13-

Cn-244 2.s33DE-05 1,960.33 3,920.66 o.ODE+00 .75E-02 115sE-01 I 022 4.192E+13
Co-E0 - _ .186E-06 10.33M 2 0.3750 _ 1Js25E13

Eu-154 2A4S13E-02 160.33 3.920.66 QO_.0+00 4.81E+01 s.61E+ 1.7.

El Eu-155 4.8175E-03 1i060.33 3,920.66 o.ooE+00 9.44E+00 129E+Ot 22500 1.157Ei07
Fe-Es 1 -04 t1,60.33 3,920.66 .OOE+00 2.43-01 436E-01 2.7500 6.541E.06
H-3 4569E4-03 1,960.33 3,920.66 0 o.o0E+oo 896E+00 1.79E+01 315000 3COSE+D4
1-129
Ks6

NP 2X7

1399.E03

3&20.66 OO0E+o0

Ii Pb-210 4.972sE-11 1906033 302Q.66 0,006E00 9 75E6-08 1.5E-07
Prn147 4A8D2E402 160.33 3.920.6 o.OoE+00 9.51E+01 1.90+D02
Pu-238 1e254E-02 196033 3,920.66 0.OOE+00 3.58E01 7.16E+01
Pu-239 42s10E-04 1,00.33 3,920.66 0.0OE+600 839E4-1 1.68E+00
Pu-240 2A4368E-4 1,960.33 3,920.66 o.ooE+00 4.76E-01 9.55E-01
PU-241 33415sE02 1,96033 3,920.66 O.00E+C0 6.556E+01 131E+02

3,920.66 O.OOE+O0
Ru-106 1,960.33 3.920.66 O.OOE+Oo 125E-02 2.49E-02
Se-79 1,60.33 3,020.66 O.OOE+00 2.54E-02 5.07E-02
Sn-126 1.1574E-05 1,960.33 3,920.66 O.6E+00 2274-02 4.54E-02
Sr-90 1.9248E+00 1 33 a77Ew 7ssE+03

1.00E-14 1,960.33 3 3920.66 O.OE+00 &7SE-1 I 7-66-11
Tii20e 4.60244-08 1,96033 3920.66 0.00E+O Q.0a2E-05 13SO-04

U 233 2
U-34 1

2s82E-07 1,6033 3266 0.OE+O0 2A7E-04 4.93E-04

1,96033 3,920.66 OO0E+O 5.06E-06 t1lE-05
1,96033 3,020.66 OOOE+00 36a2E-01 723E-01

Therm~al Power
Nominal Heat IBoundini;

-Outpat Mam Output
U-235 -2-7235E-06 1,6.33 0.00 155-02 104-02 1.56E-02 (wae Iats)
i-236 1.543E45 16033 3,20.66 QO0E+O0 346E-02 6.07E-02 [ 4.5601 W3E6401

*1-238 -4.2851E4-9 1060.33
- Y-OD 1.9254E+00 196a33

Othe Radbonucides

Template Selection Summeary
roF SFD Used

Reactor Moderator U4TWAl ER UW4TWAlER
_~~~~~~u Cl adding ALWM ALUM

1101. HU Constibambt: U U

b160L Em umSZmary eo b-82_ ODICoo

le-uup Summay (MWCW

I~~~~~ SFDn| hd

0.00 1.96E-04 1.87E404 1.96E-04 Tol TOW
3,920.66 O.OE+00 3.77E+03 7.58E+03

3796E+03 7.58E+03

Basis for Parameter Differences:

_ Basis for bumup used h stImate:

I I3 mddaacaas~ neu~mt u utyl
I s o u n d n g {! - I- F 2 . j a l u l m-6 d e e t c e i l k

ratlmnatectnmwupI
NuO N u pEatlrnta SOX lO.VGWMa BOL Hul

`Tbta bNIMW tSW at kWs W&eodAWe WMl Us5 Wors~eiet Swat be divided by 801 heavy meati tas Iade apeedic b-wm value (MWWd, l.

- O EINFIREP-07
*Revision 0
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I
Fuel Radionuclide Inventory Worksheet - I

Fuel Ilamw FaMR (GERMN~
SUP ID 0. 577

Fadl Was~ A Deo urn9 -fMTYPE
HMesty lew Mae SOL.l3.138kg: EOL.11.6661cg
0OO Starage SI* SRS

'Fueldde Sarut daft 1994
Estimates as& 2030)

T-ANWpat ATR (Ug Water. Akn.. B0 lo 100%. U)
btemiplate &xunp(WMW: 367.2

Tunplabe RO01a heory MeW tal m (anTh 0.00118668
Templats Owna ThMw: 36 years

Estimated
Canister use:

WOi I
1 3.83 1

JIL ;S--mm In - mx. x, b Y. is Gamma Sources
Photon Total

CUNWd Fro Nominal. Bounding Fud biaActivity Noninal Fuel Bounding Fud Energy Photoerasc

Racfonuclide Template Fuel Burnp( UWdO' BIUnnU (MWdf (Ci bwntores(C) Ivenv reCl) Group (bounding)

AC-227 2.0068E-9 1,394. 2788.03 O.OOE+00 2.80E- s.60E6 AV. V

Am-241 2.51-03 1,394.01 2,788.03 O.oOE+00 3.52E+00 7.04E+00 0.015 2.0500.14

An,242 13s9624E-07 1,394.01 Z78803 O.OOE.00 5.52E-04 1.10E-03 0.0250 4264E+13

Anm243 1.488OE-06 1,394.01 2,788.03 O.OOE400 2.07E-3 4.15E3 00375 3.706813

C-14 5.7053E-09 1,394.01 2.78803 O.OE4W00 7.95E-06 1s.59E05 0.0s7s 3.969E+13

03-38 1.3124E-32 1,394.01 2,78s03 O.oE+00 1.88E-29 3.66E-29 0.08e0 2A.4E+13

Cm.243 1.1419E-07 1,394.01 2,788.03 o.oOE+00 1.59E04 3.18E-04 0.1250 1.58E+13

Cm.244 1.6522E8-5 1,394.01 2,788.03 o.ooE+0o 2.30E802 4.61 E-02 022s0 2075E+13

Co-60 7.4047E-07 1,394.01 2,788.03 o.0oE+00 1,03E.03 2,06E803 0.3750 sE.12

Cs-134 2.045sE45 1,394.01 2788.03 O.OOE+00 285E-02 5.70E-02 0s750 1.492E+14

C-135 14477E-06 1,394.01 2,788.03 O.OOE040 4.81E-03 61E.3 0.8500 I E1+22812

Cs-137 1.4365E4W 1,394.01 2788.03 OODE400 ZooE403 4.01E+03 1t20 014E+I

Eu-154 7.3230E-03 1.394.01 2,738.03 O.OOE400 1.02E+01 2.04E+01 1.7500 4MIE+10

Eu-1ss 5.9259E-04 1,4.01 2,78803 O.oOE+00 825E4-1 1.65E+00 22500 4.14SE806

Fe-55 2_2791E-0 1,394.01 2,78a03 O.OE400 118E-03 6.3E-03 2.7500 3.959sE06

H-3 1.969886 1,34.01 278808 0.008+00 2.75E+00 5.49E+00 35000 229S6E40

1-129 7-5300E07 1394.01 2.788.03 O.OOE400 1.05E-3 2.10E-03 S5.0OO 9.381E402

Kr-85 4.1176E4-2 1,394.01 2,78803 O.OE+00 5.74E+01 1.15E+02 7. 0I m 402

Np237 9.5752E-06 1,394.01 2,788.03 0.OOE+00 133E-02 2.67E-02 SUDOa0 1.145E01

P2-231 3.9379E.09 1,394.01 t78803 0O.OE+00 5.49E-0 1d.OE-S

PbO 3311sE-10 1,394.01 2,788.03 0.OOE+00 4.62E-07 923E807

Pm.147 92402E804 194.0 2,78803 0.OE400 129E400 2.58E+00

PU-238 1.6217E402 1,34.01 2,78.03 O.OOE800 226E8.0 4.52E+01

Pu-239 42810E-04 1,394.01 2,78803 O.OOE04D 6.97E-1 1.19+E00

Pu.240 24333E-04 1,394.01 2,788.03 O.OE+00 3398E-0 6.78E401

Pu-241 1.6242E-02 1,394.01 2788.03 0.OOE040 2.28E8+0 4.53E+01

Pu-242 36329E-07 1,394.01 2,783.03 O.ODE800 5.06E-04 1.01E-03

P2-226 9.0114E-10 1,394.01 2,788.03 O.OE+00 1.26E-0 2.61E-06

Ra-22e _ 1319E-04 1,394.01 2,788.03 0O.E0000 4.32E-10 s.6sE0 1

F-210 2d.225E-10 1.394.01 2,788.03 0O.E0+00 2.sE4-07 s.s2E-07

SU-79 1283E-4M 1,394.01 2,78.03 .OOE+00 1.E8-042 3.60E-0 O

SI-122 1.1571E5- 1,394.01 .78a03 O.OOE5-0 1.61E-02 323E402

s-so 1.3472E3 5 1,94.01 2,78803 O.OOE800 1.86E023 436E403
Tc-Ss 4Y2851-04 1,394.01 .78003 O.OOE86 -0l.8E8041 18.6SE4a

Th229 1.2407E-11 1,394.01 2,788.03 0.OOE800 1.73E840 38.46E0

The230 s.34s7Es ts4.0t 2.7sao3 O.OEn0O 1.15E404 2-33E040
Th232 3.8371E.14 1@M4.01 2,78ao3 GQOOE+00 5351E-1tI i.07E-10

TI-208 4.0414E45 1,0i 2.7sao3 Q.OOE+00 5.63E405 1.13E044

U-232 1.0as47194 .0t0 2,78&03 Q.OOE+OrO 1s93E404 3&05E44 Tfwerms iv

W233 ~~~~~3.6275E409 t,3Ct 2,78ao3 Q.OOE+oOf SOSE-06 I.14 Nominal Host Bamaing

U-234 1 ss62E404 1-4t. 2,78ao3 Q.OOE+OO ZS59E41i s t8E-M OUqmd HstOutpa

u23s -Z7235E-06 1,94.01 0.00 2.ssE402 Z21E 02 2ss9E42 (Waft) (Welts

U-23e *S5493E405 ItOI.0 2,788.03 O.OOE+OD Z16E42 4-32E402 2.1=41 Atilff40

U-235 -428s1E9 t,394.01 QoO 3.86E404 3.80E404 3.86E404 Total Total

Y490 I.3475E4ZO *,39.01 2,788.03 QOOE15S0 1.883E+3 3.76E+03

OthrPadoui 1.91E403 3s2E+03

UIi ,em ata SdeckSam ny, 8tmp Smmv. axilCheciu S
Tp~dut Secto Summ arv _

FretS SF0 D V e Bad4 br PirMe Differmhe
Re Mor UGHTWATER UGWWAlI

O. HU Ccna m U U
S Enrichment 2m s42- a eo 1 C00

Burp Sumrney (UWdf r i burnup used in estmats:

From SFD E ed

Homh X i ~~~~~~~~1.340]oI bma1 cjoialedtomt. 15n elr mineddy

htg:F = i" a 2.7803 Ca b b beD"I elw h 5III

Checks_

Estimaaed tkem0
N nupef Ift 0p34 GIve &mm ftsna EOE HINGves ECL HlW

N&uaNX 0.94r7Dt

'Pa*R adw2~t" POM 811 d* tormdaft oiwkr t hata lr oeo r L

robWl hxav* for hl Id Assodaled t lbw IhlD Iflud be 8vld & a o" a," ID g Vedkh bvya WvmM.

J
I

UJ

I

DOESWREP-078
P*vKjw 0
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Fuel Radionuclide Inventory Worksheet

Fuel Name: FRG-I MSM LEU) GERMANY
SNF ID 0 581

Fuel Units & Descr. 7 -MM TYPE
Hea Metal Mass: BOL.9.5MT. EOL..635kg
ROD Storage Sit: SRS

Fdel decay tat date: 1994

Extnates as ea 2030
Tanplate: ATR (OJIt Water. Aln.. 60 lo 100%. U)

'Trispbte Snup(Ml W : 367.2
Template 0OL Heay Metal Mass (M1): 0.0011669

TIMolste Doav Thme: 35 was

Estrnated
Canister usage:

18x10
0.29 1

.Estixa-te - I n it N b W n Gamna Sources
P.oton Total

CtlMWd From NoIlinal bounding Fuel hkital Acvnty Nominal Fuel Eounding Fuel Enwy Plotonstsec

ftadionuclide Tawplate Fuel Bumup (UWdf Sumup (MWdf -Ci) :veCtodmen CiQ hmtom (Ci) Group (bounding)

Ac-227 2.068E-9 881.01 1,762.02 O.O0E+00 1.77E-06 3.54-E4 Avg. NaV

Amn-241 2.5251E403 881.01 1,762.02 O.OE+6 2.22E4+0 4.45E+0o 0.015D 129SE.14

Am-242m 3.9624E-07 881.01 1,762.02 O.OOE+00 3.49E04 6.98E-04 0 O250 26956E13

An-243 1A480C-06 881.01 1.762.02 O.OOE+00 1.31E43 2.62E03 O.35 k342E.13

C-14 5.70S3E-09 881.01 1,762.02 O.OOE+00 5.03E60 1.01E-05 0.0575 252E+13

Ci-46 -. 3124E-2 881.01 1,762.02 OC.OE+00 1.16E419 2.31E-29 Oe8O5 _ 151sE+13

Cm-243 1.419E-07 881.01 1,762.02 0OE+00 16.61E44 2.01E304 0.1250 5J8+13

Cm-244 1.6522E45 881.01 1,762.02 O.OOE+00 3.6E-02 29E012 02250 I3tIE.13

Co4-0 T.447E407 i81.01 1,762.02 O.OOE+00 6.52E-04 1.3-023 3100 5.705E612

Cs-134 2.0455E460 881.01 1,762.02 0.006+00 34-062 3 60E-02 0S7 6.sE+13

CsP135 3.1177E-16 881.01 1,76.02 000E+00 2304E-03 7o.7E43 Ur0 1.152E+12

Cs-137 124365E+04 881.01 1.762.02 0.0+00 .E-03 1so3E+0 1 S7E+

EPu154 713210E-03 881.01 1,762.02 O.OE+00 .45E+60 1.29E+01 1.7500 &135E+10

Eu-15s 4.9281E44 881.01 1,762.02 O.OE+00 522E-01 7.O4E+oo 2250D 62-0E+06

u-255 223E4-06 81.01 1,782.02 O.OOE+O 2.01E-03 4.02E4-3 z7s Z02E+C6

1+3 1.62426-03 881.01 1,762.02 0.o0E+00 1.74E+01 32.7E8+01 S 63E+03

i-t29 7-532OE907 881.01 1,762.02 .OOE+00 e.63E44 603E443 sAM SSIE 02

Kr-85 4.1176E-1 881.01 1,762.02 0.0016+00 763E+01 7.26E+01 7.060 essE+0

Np-23. 95752E-4 8B1.01 1,762.02 O.OE+00 8.44E7 3 16-9E2 57Jo3E+1
Pa-231 3s32-109 881.01 1,762.02 0.006+00 .876E06 6.94E-06

b-7210 3.3106-E0 881.01 1,762.02 0OE+00 2.92E147 5324E847

Pn-1147 12402E.04 881.01 1,762.02 0.006+00 8.14E401 2.04+64

u-23 t.427E42 881.01 1,762.02 O.OE+00 1.93E+03 2.386E03

iu-239 42810E604 881.01 1,762.02 0.001+00 377E201 74E-01

-20 t240 A333E-04 881.01 1,762.02 O.OoE+00 Z1,4E401 429E1-08

Pu-241 t.e242E402 8s1.01 1,762.02 0.0E+00 I.33E401 ZA86E+0t

Pu-242 3.6329E-47 881.01 1,762.02 O0E+00 320E-04 64E0E44

Ri-206 4.01t4E-10 881.01 1,762.02 0.00600 71-E07 1 sE06

R-228 &1.09E-14 0 1.01 1,762.02 O.0OE+O Z.73E-1t 1.47E4lP

Pu-O6 2.122sE-10 881.01 1,782.02 O.OOE+00 3.0607 374E-07

Se-79 112.35644 881.01 1,762.02 O.oE+00 1.64E0 2.27E412
SI-126 1.1271E2 - 881.01 1.7e2.02 O.OE+C0 1.02E32 2.04E42

Sr-40 1.3472E+C0 881.01 1,762.02 O.o0E+00 1.36E+03 2.37E34

Tc-39 4.2238E-04 e81.01 0,.002 QO2E-0O 2.72E4o1 7.44E4l

TI90 1.2407E-5 1 881.01 1,762.02 .OOE+00 1.19E+03 2.376E0

Th-230 8347E-s 88t.01 t,78.02 O.OoE+OO 73eE-M tA7E044

Th- 13 37Et4U.1t762.02 QLOOE+oo 33SE-t1 6.76E2-tt

T011 4R0414Ea1 8 1.01 0 762.02 -2OCE+OO 35E45 7.12E+03

U-232 tng43ET07 8B1.01 t.762.02 Q1OOE+Oo 9 SiE-e5 I.mle4 thermal Power

UW233 &6275E-9 8s1.0t 1.762.02 QCOE+ 320E406 e9E406 N l HOW ouning-

Li-234 1.8562E404 8B1.0t t,762.02 QCOOE+Oo 11.64E-01 327E41i Output MMt Output

u-235 -2.7235E-06 8B1.0t o.oo 4.E0BE3 IABE03 4.0BE403 favus) fwattS)

LL235 ts64s3E405 8B1.0t 1,762.02 Q3OE+C0 1.36E402 Z.73E402 11rt40 aSE 01

U-238 .42851E-M 881.0t o.oo 2s58E403 2ZsE03 2'sBE403 -o oa

Y-90 t.3475E+C0 8B1.0 1,762.02 QOOE+Oo 1.19E+C3 237E+03
Olher Radbcke 1.21E+03 2AtE+03

.Twillilate urvvJixknwwzyj__ _ Estimated 6d06 H lve 3.;(
Templte Selection Sunma-

FwomSFD I -Used Bai fo^PramlrDfee

Ieaclor Mode r e O T aitlaeE T_ r se wr rAte mtX bo wsn
Fue Cardding: ALMAUM | ombn lATRTwn~b o l ganpwea _WM tqATfat rowii

bXL Enitim 19.73077542 6 | o IGOb_

BTotp Sumnury IWd o-t Bd1 buemup used Ie neb aave:
From SFVm7 Maed 2003

tt~~~~~siae S~ 8 pi3bly~asd

Bunu Dullb Given Burnup Esimted EMt MMIGI vo OL HU

Suding ess" .

iRectr shba. aml md oe, q ir obr cwdate rwfmtg idtnon cese for %M.

'TOWl bp for at bel odaled tb lis orwet trus be divided by SO y melal mas ID 9el pt ba Vale (UWdU1).

- REviSiNO agREP5-o=05M=h 2003
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Fuel Radlonuclide Inventory Worksheet
Lfud aanTeniplute lifm= 1nu - --

Fuel Nane FRG-1 NM35 LELO) GERMANY
'SW W 0: 7411

Fud Units & Deson lOB- MTR TYPE
HessMeNIlMasS BOL.161.56kg; EOL.150.9328g
RlOD Storage She: SRS

'Fwl deM sto daWe 1994
Estdaes as oll 2030

Tunplat: ATR g14N Was,. Mam. 60 1100. U)
r-Wnphle Burnup(UWd): 3672

TenpWls 3OE Heavy Metal MN (T1): 000116689
Tannia De reTb 35

EsImated
Canister us": J

4.54

Jl.Esdntotisw s a x, axb b y. GammaSources

Photon Total
ClUlWd From Nominl Bounding Fud Initial ActivilV Nominal Fuel Bounding Fud Energy Photonatsee

Radbonuclids Template Fuel Bumup (UWO' Bumup, (UWd) (Cl) bwvntorles(CI) Inventodes(Cf) Group (boundh
Ac-227 2.0D68E-09 10,064.45 20,128.90 0.OE+00 2.02E-05 4.04E-05 Avg. MaV
Am-241 2.52SE1-03 10,064.46 20,12890 OW.0E+00 2.54E+01 5.OSE+01 0.0150 1.483E+15
Am,242m 3.9624E-07 10,064.45 20.128,90 O.OE+00 3.995-03 7.98-E3 0.0250 3278E+14
Am-243 1.4880E-06 10,064.45 20.128.90 .OOE+CO 1.50-02 300E-02 0.0375 2.576E+14
C-14 5.7053E-09 10,064.45 20.12s90 O.OOE-00 5.74E-0s .SE-04 0.0575 2.S8E8+14
C036 1.3124E-2 10,064.45 20.12.90 0.OOE-O0 1.32E-2 2.64E-28 0.0850 1.735E.14
Cm-243 1.1419E47 10,064.45 20,128.90 O.OOE+00 1A1sE5- 2.30E-03 0.12S0 1.146E+14
Cmn-244 1.6522E.05 10,064.45 20,128.90 O.OOE+O0 1.66E4t 3-3354O 0.2250 1.498+14
CO-60 7.4047547 10,064.45 20,128.o90 .OOE+00 7.4SE-03 1.49E-02 0.3750 6.51SE+13
Cs-134 2.0465E-C5 10,064.45 20,128.90 O.OE+00 2.06E-01 4.12E401 0o750 t.077E#lS
Cs-l3s 3.4477E-06 10,064.46 20,128.90 O.OE+00 3.47E-02 e94E-02 0o500 1365E*1
Cs-137 1.4365E+00 10,064.46 20,12.90 O.OOE+00 1.45E+04 2.9=04 1.250 6.3641012
Eu-154 73230E-03 10,064.46 20,12.90 O.OE+00 7.37E ot 1.47E+02 1.7500 s.5s2E71
Eu-15S s.2ssE044 O.OOE+00 5.96E+O 1.19E+0 1 22500 i9SE4507

2.2791E-0e 7
H-3
1-129

Pa-231
Pb.210

LI20.128.90 O.COE+00 9.64E-02 1.93E-0t- I 8saE+O1
3&9379E-09 10.064.45 o O.WE+00 3969E-05 7.93E-05
3.31 1SE-1O 10,064.45 o O.W0E+00 3A3^E-06 8.67E-06

Fn-147 1.2402E17 4 to0s4.45 201289 0.00E+00 1.130E+o0 1.33E+01
S-23O 1.62t7E42 10,064.45 20,12890 0.0E+00 1.63E+04 32+042

To-23 4.22OE3-04 10,064.45 20.128.90 0.OOE+00 4.1E+00 852E+00
Pu-240 2.4333E404 10,054.45 20,12&0 OOE00 24E0 4.90E+00
Pu-242 1.6242E07 2 10,064.48 20,128.90 0.00E+00 1.63E+2 327E+04
Pu-242 3.6329E47 10,064.45 20,128.90 0.0E+00 3.66E4-03 7.3E-03
Pa22 9.0114E-10 10,064.45 20,12a90 Q.ODE+W0 9.07E-W 1B81E-W

FR&228 3.1019E-14 10,064.45 20,121190 O.OOE+00 & 12E-10 6.24E-10
RU-toe 2.122sE-10 10,0e4.45 20,1211,90 O.OOE+OO 2.t4E-0s 427E-0s
So-79 12930E-05 10Q064.45 20,129.90 O.OOE+ OO 13-0E1 Z.60E-Ot
Sn1211 1.1571E-05 10,04A5 20,12a90 QWEOOE 1.16E-t Z.33E401
Sr-9 13472E+00 10,064A45 20,128.so O.ODE+OO 1.36E+04 2.7tE+04
Tc-99 7 4.22JsE404 1Qu06445 20.128.50 QWOE+OO 42 SE+DO 8.scE+uO
Th-22s 1.2407E-1tI 10o0E4.45 20.1259 O.OOE+^O i25E-07 - .SOE-07
Th240 s34s7E-0s 10.064.45 2Qt12aso O.WEOOE0 8.40E-4 1.8E-03

U

J
Th.232 3.8371-14
TI-208 4.0414E-0S
Ulm3 - 1.09485407 ___

I 3.86E-10 7.72E-10 I
I 4.07E-04 &.1^3E-04

ml Power
NoMa Hea Bounding

Output HemOouput
(Wafts% IWafsI10.064.45 0.00 6.92E402 4.18E-02 fi92E02

U-4 2128.0 Q0.W0E+ 1s.55E-01 1585+0 3-T75402
Total TOM

Em
FroM SF0 Used L0asel for Pasametar Oiffsernces:

Reactor Modwatr. ufIOW i UIITWATER jfTV1oMswU dberfctoa~t~aWWuo

304. Mm Ioafuas U U PI
301. Enrkduanu %I ieiito6eso 8010100 I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

J
[Burnu Sutmmy MUWdf Mfad for burnuo used hI estima

j:
I - -. -- -- - I-

I
Fros WVO I Estlanted I

10,064.4bjmrir hmv~ Coiadtoa toe hm mewl Mmuadosto
I b5SIom~a uqaaodi ea ctud tong

recbo
_ _ _ _ _ - _ _ L~~~~~~~~~~

Es*nsftd MmW
R. - - M. R I � I &.-h- _- -n- - I EStWmaed EOL HIOlesm E0L HAM

J
fiO A l-@ v^

'Rectorwtnw .we movl aasp. tppg' or ohardals cor"Ovi ta rada datoed icr lau.

*TorW beam lo a fu a2rodas w the wllh hasl _A us be &vd by 904. hey aneW maz b specc bunw Y OiWdldT.

1-

DOMIII/REP478
Revis~o 0

March 2003
Page D0458 of D-8



F .t

ii
I �,
gI L'I! I hit h'IL a

�

1!
q B

.�i i �
II

II
giliii I
Ii** 9."I

3

[ V r-II I-- ? " I .I(I I , -, I , " ( - -11

I

..I
.1

5.I

Itoi
aa ~itis

I

r

I I2

i;iiI 4CA it i
B
, S

I S 11

U

:1

IC

II

it-

I
p



I]
Fuel Radionuclide Inventory Worksheet

L&Edanltepbft Wnqrma-iolor
Fuel Norm FRJ (UALX-HEU) GERMIANY

SNF ID Al 933
Fuel Unil & Dan 196 CONCENTRIC TUBES
Hey MetitlHas BOL1.3.1 EOL.6.71kg
ROD Stora5 Sll SRS

'Fuad decay star dat. 1996
Estbnate as a: 2030

Tmnpa. HFBR (Heavy Waler. Alun.. 40 t 1 00%. U)
'Trmplataaaurup(UWi 164.6

Templat B30. Heay MitI Uses (LT: 0.00377
Tmannta 0e Tk-e 35 awa,

Estirnted
Canitoer usge~

13x10,

I1U. EsFinuW e6- -m b V. Yb Gamm Sources
Photon Told

CUUWd From Nomnl, Bouncding Fuel hIit Activity Nominai Fuel Bounding Fuel Energy Pbotonsec
Radionucide- TeMplate Fuel Bumup1 (Wdf BunUp (MWde (Ci) Inventodea(CI) bIentorlesC Group (boundng)
Ac-227 9.5869E-10 11,459.44 22,918,88, 0.00400 1.14-06 2.20E4-05 Avg. HeY
Am-241 1.0109E-02 11,459.44 22,918.88 O.OOE+00 1.16E+02 2.32E+02 0.0150 1.e63+15
Am-242an 12789E4-0 11,459.44 22,918.86 O.OOE+00 1.47E-02 2.93E-02 0.C250 3.78E*14
ArF-243 37047E-05 11,459.44 22,918.88 O.OOE+00 4.254-01 .49E4-01 o0375 30404E+14
C-14 2.6416E4.08 11,459.44 22,918.8a o.ooE+00 3.03E-04 6.0O4-04 0.0575 3.28=0E14
CABx 4.4441E-31 11,459.44 22,918.88 O.OE+00 5.09E-27 1.02E-26 0o0so 1.963E414
Cn-243 3&9605-O4f 11,459.44 22,918.88 O.OOE+00 4.54ED02 9.OE-02 0.1250 13244E+14
Cm-244 2.6227E4-03 11,459.44 22,918 0.OE+00 3.01 E+01 6.01E+01 02250 1.696E+14
Co-fO 6.7740E4-06 11,459.44 22as88 O.OOE+00 7.76E402 1.ssE-0 0.3750 7.361E.13
Cs-134 8.8894E-40 . 11,459.44 22,918.8 0OOE+00 7.59E01 1.58E+OD 0.5750 1230E*15
Cs-135 42564E4- 11,459.44 22,918.88 O.OOE+00 4.S4-02 9.76E402 08500 1S2tE13
Cs-137 1.4399E+00 11,459.44 22,918.88 0.004+00 1.65E+04 3.30E+04 12500 1.08SE413
Eu-154 I s22E-02 11,459.44 22,9188 O.OOE+00 1.78E+02 3506E+02 1.7500 5.147E+11
Eu-155 1.758sE-03 11,459.44 22,9s1888 O.OOE+00 2.04E+01 4.03E4+1 2.25 35634.07
Fe-6s 2.4933E4-0 11,459.44 22,918.88 O.OOE+00 2.86E4- 5.71E4-01 2.7So 35342E+07

I

J
J

H-3 11,459.44 22,91888 O.OOE+00 229E+01 4.57E+01 I 3.5000 9s523E4O

Pa-231 1.887SE-0s 11,459.44 22,918.88 O.OOE+OO 2.16E-5 4-33E-s

Pb-210 &3840E-11 11,45s.44 22,918,8 O.OOE+OO IsffE47 1.s2E4B6
PM-147 4.6sO1E-04 11,459,44 2z918.88 O.OOE+OO s.33E+00 1.07E+401

Fb23B 1.364sE-0t 11t459.44 22,91tass O.OOE+OO 1ssE+o 3.13E+03
F>239 6.9502E-0 11,469.44 22,91f.88 O.OOE+00 7.96E+00 1s5sE401
Pu-240 3,8SX304 11t459.4 22,918.88 O.OOE+OO) 4.3sE+OD 8,7sE+OO
F+-241 ff53IaE-02 11t4s9s 22,913.88 O.OOE+OO 7.48E+02 1soE&W

PF-242 3.MInE-0ff 11t4s.44 22s918.88 O.OOE^00 3s54E402 7Ds8E42

RO-Mf 2.3s12E-10 11,459.44 22,918.88 O.OOE+OO 2.6sE-8 s-33E-ff
Pa-228 3.3366E-14 11,469.44 22,918.88 O.OOE+OO 3.82E-10 7.65E-10

Ru-108 2.4490E-1 11,459.44 22z918.8 n.OOE+CO 2.81E-0 sW6E-01

S5-79 12333E-05 1t 4ssu4 22r.s1B8 O.OOE+OD t.4tE-t 283E41

Sn-i126 1.01s94E-0 11 459.u 22.918.sB O.OOE"OO t.17E-0t Z34E401

St-90 1.3348E+eo 11,459.44 22,s18.88 Q.OOE0 1sE+0 3.06E+04
Tc-9 3.8056E-04 I IA594ss 22,918.88 O.OOE+OO 4.36E+00 a72E+oo

nF-22s 1.786SE-1 11.o45a4 229S.as8 Q.OOE+0 2.0sE47 4.10E4C7

Th23D 2-3348E-0 11,451144 2z918.88 O.OOE+OO Z.6sE44 s.3sE044
Th-M3 4.128SE-14 11,459A4 2Z918,88 QOOE+00 4.73E-10 9.46E.10

TI-208 4.31s0E-0 11,45&44 22zs1a,8 QOCOE+OO 4.ssE404 s.90E-04

U-23 t.1707E-D7 11.4ss.44 22z918,8 Q.OOE+00 1.34E-03 .68E-03

U-233 7.217sE-0s 11t45Q44 2ZO18.88 QOOE+00 sw27E OS 1.6sE044
U-234 6,1543E os 11t4ss94 22,9stass O.OOE+00 7.05E ot 1.41E400

U-23 -2.86SIE-0 11t4s9A4 ooo0 a7sE42 3-50E-02 B.7sE42

U-3 1.67o1E-05 I tt4ssu 22.s18.8 O.OOE+OO I sE-01 3B3E0t

u-238 -9.4194E-09 11,4ss9,4 0.00 Z66E403 2-ssE43 Z.66E43

Y-so 1-334SE+00 11,459A4 22s18.88 O.OOE+OO 1.s3E+04 30E0
Outh Riacwaides I.ssE+0f 3.6E0

I efly; ~ ~ ~ e ',lat S.cin^urd",urm 7,i Mi' 7;
Teplate Selton Sumnu-r|

Fro SFID L used Basle for Parameter Differnces:
R41or 1 : -;=YW~E HEAVY WATER

Fud=Cdd ALLAt
UWXHC..UCwm U U

SOL Enihmn %.I 79.89992512 40 Ib 100

Bumnup Summary (UWd IBasis tet bumup used in etim5Ute:
From SFID Estdtc

lCheek4

I
J

Thenal Power
Nomhial Heat Bounding

Output ' Heat Output
(Waft) (waft)

2A2E*48 4534.i2
Total ToW

j

I
J
Li

I Suenup Multprotr Eat =UPimII Estkatd EOIL HWIGim EOL HE
I toti

__ -. I'Reactor shudomw, cow emov. sloagem *hln or cow dale cmring fut balaln ased for kmd

rTot bW=W kit liik asocaled wantia woduhed ni be Glded by BOCXeahy mal niee to get 3padkc bM vake OJWd&T).
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Fuel Radionuclide Inventory Worksheet

x f;d n#0 1.Tlaie s i '1;A- , '

Fuel Kme: FRJ (NALXA& GERMANY
SWP 10 S 1000

Fuel Unts & Descr. 10t -CNCENTRIC TUBES

Heavy Metal Ma: BOL.3.78lkg: EOtL333%g
OD Voep Slrb SRS

'F deay stadst: t993
Estimates et: 2030

Template: HFBR Hay Waler. Man.. 40 ID 100, U)
Template BrmnuuWd): 164.6

Template 01. Heavy Metal Mass T): 0.00377
Template Decay Thne: 36 yars

Estimated
Canlster Us80O:

0.281

-

IL E~dillatimeta r ,^, d '6 5- Y. Yb Gamna Sources

Photon Total
CUMWd From Nominal Bounding Fuel ilnial Activity Nominal Fuel Bounding Fuel Energy -Photonstec

uadlonucilde Template - Fuel Bunmup (MWdI) Brunup (UWd)' (CI) lwentorke(CI) bwentodestCI) Group (tbounding)

Ac-227 9.5669E-10 40a05 St6.10 QOE4+00 3.91E47 7.82E-07 Av. NovL

An-241 1.0109E402 408.06 816.10 QOSE+00 4.13E+00 82SE.00 0.010 6.038E+13
An-242M 12789E46 40B.05 816.10 0.001+00 5.22E-04
An>243 a 707cE4 Afle I6 St6. in atS.Monww
C-14

CmI4
Cm-243

Cs-134
CS-136

2.6416E48 408.06 816.10 _

11.041203
3.02E-02
2.16E-05
3.63E-28

2.14E+00

0.0250 1t239EU13
0.0375 t0 86+.13
0.0575 1.168E813
0.Os50 S8J9E+12
e1t250 4.713E812

4.4441E-31 408.0
S.9606E406

0220 6S403912
O.E000 2.76E-03 6.SE-03 0J760 2A21E.12

816.10 O.OOE+W 2.81E-02 5.62E-02 I 05750 478.13
42564E46 408.0C 816.10 0.00E+0 1.74E43 3.47E-03 OSOD 6AS4E*I

L.- Ca-I37?
__ Eu-154

Eu-156

Pa-2311Pb 210
P61-147

1.4399E+00 408.06 816.10 O.OOE+00 8.88E+02 1.18E+03 I1

1.6522E42 408.06 81t6.10
1.7588E4t3
2.4933E-05
1.9945E43

408.05
408.05
408.06
408.05
408.05
408.05
408.05

1.83E+00 I -- 3.50 3391EA04
2.71E434 6.42E44 6Seo30 1.A41E8.4

.OOE+00 1.678+01 3.35E041 I 7.00 1.5DE403

816.10 0.OOE+00 129E42 258E42 11.0000 1*8+02
816.10 0.OOE+00 7.70E-07 1t64E46

8a3840E-1 I 408.05 816.10 0.00E+00 3A2E-08
4.6501E804 408.05 816.10 0.03E+00
1t3645E41

Pu-239 6.9502E-04
P1

40C.05
40B6OS
40a.05
408.06
408.06

6.84E48
3.79E41
t1.11E+02
6.67E41
3.12E41

816.10 - 0.00S+00 2.66E+01 5.33E+01
816.10 0.00E+00 1.26E43 2.52E43

Ra-226 - 2.3512E-10 408.05 816.10 0.00M+00 9.69E48
3.3366E-14 408.0a 816.10 0.00E+00

Ru-106 2.4490E-10 406.05 816.10 O.OE+00

1.92E47
2.72E-11
2.00647
1.01E-42
I .32E43
! .O9E+03

Se-79 12333E45 408.05 816.10
Sn-126 1.0194E46
Sr-go

0.OE+00 1-O56E41 3.11E41
6816.10 0.00M+00 729E49 1.46E48

.-D8 408.05 816.10 0.OME+0O 9.53E46 1.91E45
TI-232 4.1288E-14 408.05 816810 0O0DE+00 168E-11 3.37E-11
Tt.20 4319DE084 408.05 816.10 0ME+00 1.76E45 3.52E45
U-232 1.1707E-07 408.05 816.10 0.00E+00 4.78E45 9.56E45
U-233 72175E49 406.05 816.10
tJ4234 8.1643E45 408.06 816.10
U-235 -2.8661E46 406.05 0.00
Ut236 1.6701E45 408.06. 816.10

O.OOE+00
Thernal Power

ominaal Het Bounding
OsI eat Outut
(Wtts) (Watts)

E+840 1.72E+0t
Total Total

QLODE+00
U4238 4.4194E49 408.0a

6- VW t 3348E+00 408.05
E+02 1.13E+03

Iftctiors :z:mr : :rK uI
Resclor= HEVY WTER I HEAVY WATER

iSOL KmCantitent:1 U I aUl

mis tbr Parameter 0lllerences:

I

L
301. Enrcmen.t %.I 44*82MI03 1 40 ID 10D I

Burnup Summary (UWd) afor burmup used In Estimate:

l~~~hecks - 11 ~ ~ ~ -..
-4

I
0, m.-I~ eln~s 1 8f,---WE Mem I Reaimasted EOL. HNVlven EOL HU.

I

Il
'ReacWor aladom care removal, stprage pk IraOe da cO n adaleonq csed I elk.

era hobt for alod kW Faedebrd WMthe worsteet _fd- be dvkded by BOLheavy MeW mass to got ipnfk bliap vs (MW&Ll.

00EISNF/REP-78
Rlevislorl O
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-I
Fuel Radionuclide Inventory Worksheet

Fuel Nn. FRFIUBES /UCO IEU) GERMANY
SNF IDt 959

Fuel Uniks & man 3 -CONCENTRIC TU9ES
H eavy M Uass: BOW08 ECI-i00t
ROD Slorage Slt. SS

'Fual day SW dabt: 1998
Estimates o at. 2030

Tempiate HFBR (Heavy Waier. Akrn.. 10o b %. U)
5
Temn X Dwaupmu(MW 15

Template DiL Heavy mew Mass (i 0.00034251
Temalnst DecawThr. 25 vea

Estirnated
Canister usage: J

Ixral I
1 0.13

JEL Estimat.> . m X. x, b y. ye Gamma Sources

Photo. Total
Ci/UWd From Nominal Bounding Fuel MalW Activity Nominti Fuel Bounding Fue Energy PIotonss

Radionuclide Template Fuel Bumup (UWdf Bumnup (UWO' (CI ivInvodea(CI) entorlu (boundtn
Ac-227 1.4973E-09 2a23 56.46 0.00E+00 423-08 a4sE-08 AA MaV
Am-241 2.6120E-02 28.3 56.48 O.ODE+00 7.37E-01 1.47E+00 0.0150 s.075E*12
AM-242M 8.7133E-0S 2823 56.46 0.ODE+00 2.46E-04 4.92E-04 o0.250 1.0638.12
Am-243 &3980E-OS 28.23 56.46 0.OE+0O t.81E-04 3.61E-04 O.375 s236E+tt
C-14 2.960DE408 28.23 56.46 O.ODE+00 368E-07 1.67E-06 0.0575 1.00E112
c0-36 5.9507E-36 2.23 56.46 O.OE+0O 1.68E4-3 3.36E-3 os.0so ss28sE+t1
CM-243 1.95s60-06 2823 56.46 O.ODE+00 5.52E-0 1.10E-04 0.1250 3.9s6E811
Cm-244 9.0867E-05 223 56.46 O.ODE+00 2S7E-03 5.13E-03 02250 .1132E81l
Co-60 8.4667E-06 2823 56.46 0.00E+00 2.39E-44 4.78E-04 0.3750 2.ZE+11
Cs-134 39760E-04 2623 56.46 O.ODE+OO 1.12E-02 2.24E-02 05750 3.788E+12
Cs-135 4.8607E-06 2823 56.46 0.00E+00 137E-04 2.74E-04 0.8500 .049E+10
Ca-137 1.80208E00 28.23 56.46 000E+00 5.09E+01 1.02E+02 1.25C0 2.731E+10
Eu-154 1.3960E-02 28.23 56.46 0.0OE+O 394E8-01 7.88E-1 1.7500 1.388.ws
Eu-155 2.03134-03 2a23 56.46 O.o0E+00 573E-02 1.15E-1 22500 1.035E+06

J
J
J

Kr-85
N.237
Pa-231
P5-210
Pmn-147_

7.4133E4-
&800E0-06
3.7020E4-9
1.4067E-13

56.46 0.00E+00 2.09E+00 4.19E+00 7I0000 12I8.0+ol
56.46 0.0OE80 1.07E-04 2.15E-04 11.0000o 1ASEO
56.46 0.00E8O0 1.05E4-7 2.09E-07
56.48 0.00E+00 197E-12 7.94E-12 I

I
Pu-240
PU-241
Pu-242
Ra-226
Ra-228

5.4153E-03
2.9540E-01
30713E-0s
5.9440E-13
1.6733E-14

2&M
28.23
283
28.23
2823

56.46
5&46
s648
56.48
56.48

O.E0+00 1.53E-01 3.S6E1-
0.O0E0+D 834E+00 1.67E+01 1
0.0DE+00 8.67E-0s 1.73E-04
0.0OE8+D 1.688-E1 3.36E-11
0.00E+00 4.72E-13 9.45E13 J

Sn-128
Sr-so
Tc-9

1.1393E-05
1.6333E+00
4.3533E-04
1.0827E-12

2.23
28.23
26.23

56.46 0.00E+00 3.221+04 9.43E44
56.46 0.00E+00 4.81E204 622E+. 1
56.46 0.00E+00 1.23E-02 2.4sE-02 J

. P P! J
U-235 -2s33sE-8 0.W

56.46
0.0

56.46

QODEUOF+ S.ODE47 1.t2E-0s Thra Poe
Q.ODEODO 1.71E46 34tE48 Itomia Hoad Boundbng
Q.ODE+0D 11.72E405 3.44E-0s Output Heat Output
13DOE43 1.22E43 13E0E3 (watts (wafts)

O.ODE+00 3.67E404 7-4E404 uotE4 1IEi400

a2DE404 &1sE-04 s2DE44 Toiai Total

O.ODE+00 4.81E+ot 8923E+01
4.83E+01 9.66E+01 IY-90

Other Radoauckes
2823

Te mpl Selection Sum
Frors SFD Used Bai tor Paer uie

Reactor od EAW WATER HEAW WATER j
Fuel IAW1h ALUM I

OM Hitl 1 C U
nlot b-h. %L 12 7J 10 " 20 ,

Summary (UWd)P

Cheeks

I
Nombw

Sound

fosl tr burnup used in estlznate.

bmcaytimblelboafteboaquyiiUas -es) I,

,l napawamrrasmsdlobabita *6~u bxrnip

j

IEstimated Bumup
huns Mult~iplie I Givn Smu I

021 1 113.311
0.421I

Estimated HOL HMi-lven EOL HU
I 1 O

. _, i'Reedor stdown s coremova. sta slppn orothr date cwnlnnlg thist kiadalon ceased for fOL
'roui ba'rw for aul as sodd wilh Otwodh nud be ditvidd by 60L heavy metl mass to got spsdoc bur vaus (UfWd").

1
4DOElSNF/REP-075
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Fuel Radionuclide Inventory Worksheet A

tfet and empate lnfonidiu I
Foet Name: FRM OUALX HEU 45%) GERMANY

SHF D e: 805
Fuel Uis & Descrx 50-i-TR WPE
Heavy Hetal Mass: BOL.U.1kW EOLA.47kg
ROD SMoreli Sie: SRS

'Fuel day ert dae: 1995
Estmates st: 2D30

Tempbate: ATR (Ugh Waer. Akvn.. 00 6 1010%, U)
*Tenptts uwSUWd): 3672

Templae 30OL Heavy Weat Maws (T): 0.t116689
Tmpte Decay hT 35 ears

Estimated
Canister usage:

18x10,
2.0OB8

_ Esimates . n b y. n I Gamma Sources

CUWd From' Nomilnal BoundIng Fuel nlntia Activty ominal Fuel :BouningFuel
Template Fuel Bumup (MWdf D Bumup (IWdf - I t1mentorles(CI) : bwearles(CI)

; Photon Total
Energy Pholonsfaec;

~,CGroun IbsAlmindinalRadlonuelide
. : _ _ _ _ _ _: _ _ _

Ac-227 4,460.46 8,920.92 O.ODE+00 Avg. leV
An-241
Am-242n

4.460A6 8.920.92 O.0OE+O0 24E-05 5.09E05 1 o~osm 1276+14
4,460.46 8,920.92 O.OE+OO S.85-E49 1.17E-28 I .O00 7.091E+13
4.460.46 8.920.92 O.OOE+00 5.09E44 1.02E-03 0.1250 5060.E13Cm-243 1.1419E-07

Cnt-244 1.6522E05 4,460.46 8,920.92 OCO.E+00 7.37E402 1.47E41 02250 6640E.13
CoO60 7.4047E-07 4,460.46 8,920.92 O.OOE+00 3.30E-03 .61E-03 oJ.750 2.89613
Cs-134 2.0455E405 4,460.46 8,920.92 O.OOE+00 9.12E402 l E-t 05750 4.774E+14
Cs-135 3A477E-06 4,460.46 8,920.92
Cs-137 1.4365E+00 4,460.46 8,920.92

OJSCO 6MJE+12

Eu-154

O.OOE+00 1.02E402 2.6SE-02

Rl-lo 4,460.46 8.900,2 O.OOE+00 6.79E+.00 1.76E+01 35000 7-366+03
7.530OE47 4,460.46 8,920.92 O.OOE+00 3,36E.03 6.72E-03 5.00O 30OE+603
4.1176E-02 4,460.46 8,920.92 0.OCE+00 7co= 32W4E.02

I 4,1SOVA otu'e.z I 11.0Wo 374E60131
Pa231 S.9379E49 4.460.46(} Pb-210 3.311#E-10
P|m-147 92402E044

C, Pu-238 1.217E42
PF-239 4.2810E-04
Pu-240 2.4333E04

7.23E601 1.45E+02
0.00+00 1.91E+00 3.82E+00

Pu-2411 I
Pu-242 I
Ra4366
Ra-228 3

4i460.46 8920.92 0.00E+00 1.09E+00 2.17E+00
4,460.46 8,920.92 O.OE+00 7.24E+01 145E+02
4,460.46 892092 O.OE+00 1.S2E403 324E43

9.01 14E-10 4,460.46 8,920.92

0.OOE+00 5.77E42 1.15E41

I

Sn-12l
Sr-90

1.15716E46 4_460.46 8a920.92 O.OE400 h.18E42 1.034-01
13472E+00 4.460.46 8,920.92 O.OOE+00 6.01 6+03 1 20E+04

Tc-99 4.4011.40 OUzU.Uz UAL%.M+A ___ .OO+Uu __ 5J 041.)

Th-229 1.2407E-11 4.460.4B 8,920.92
Th-230 8.3497
Th-232 3.8371
fl208 4.0414
U-=0 1.0948

ZE48-W 4__

E-07 4,460.4B 8,920.92
U433
U4234 8.28E641 .86E+O0 --

1.52E42 2.74E42

Thermal Power
Nominal Het Sounding

:7 qktw: : msmtozqutpu

Wtast) (Watts)
7A.4601 1A946.

Total Total

U-=5
U-236_ 0 8.91-E42 1.38E41

I 5.19E43 621E-03
4,460.46 8920.92 O.OE+00 6.01 E+03 1.20E+04

6.101+03 1.22E+04

Sd&-Ba~~upSurnar.vsaiedss.g ,"Aw 6 , y
Implate Seeton Summun

rnim SFD UUed BasIs dor Parameter Differences:- RReactor t UGTWATER Ua1WWATER -TkTw w aswed trilosnul:
s Fuel cawnddg ALUM ALUM 7hsf -- ATR Taob enda1btU cna _ 10 N mdATRnasl b

HOLiM Cunstlltenis U U
SOL Emlchment % 4487952648 60 0 1000

IBumup Snmarf I1 -Iasis for burnup used In estimate:
I 'ro 6FD Estinmed I

I
6es.e 'I 4.400A4*Idb~l~UI~iald ifeloaqwIIE losieatlesky

I ±=O -2, wnShnv aIeDbe bhce m mfulberepu

I
Burnouz multipaer I ve Uarn I Eatinmted E01 NUGven 20.L MU

I s1.010.501 6R1
.;l

L ,eactr daidowr. ocre real. erage. shppft or ddwdat winning ant atlon ead or KiW.

srea WbM r d liea seodad h oft w~eet must be dvWddd by 80L bM wMetaf mss b g etspeft kwm values (MWd~t).
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March 2003

RevIsion 0 

Page D-363 01 D-685

DOErSWREP-M
Pevwm 0

March 2=1
PW D-W3 el D-M



J
Fuel Radionuclide Inventory Worksheet

Fuel ROOM FRM (UALX HfUW GERMANY

Final Units II Detw: 31 -MTiR TYPE
H4eavy t MaliMss: BOL-6.395kg: E0OL43.171kg
ROD Mtorege S~e: SRS

'Fued day start ddae 196
Estmatm s . 2030

Tempate ATR (Ugt Water, Akeno 60 bI 100%, U
'Tmplat Swnu(MW* 3672

Tunplae BOG, Hey iebl Mas (U 01011668o
T-"n.I 0 Thw- fm n

EstiksatedJ
Canister usage:

l6IXuCY

JIL F-stimt-a . x. Xb b y. y, Ganmua Sources

Photon Total
CIMWd From Nominal Boundh' Fusd Ital Actviy Nominal Fuel Bounding Fuel Energy Photonase,

Radionuelida Template Fuel Burnup (UWdO Bumup (ISWdf (CI) InvenaCl) bwerNt CI) Group (boundha
Ac-227 2.0068E-09 3,C6319 6,056.47 0.00E+00 613E-06 122-E05 AM MeV
Am-241 2.5251E-3 3,053.19 6,056.47 0.00E+00 7.71E+00 1.53E+01 0.150 4.461E+14
Am-242m &9624E-07 3.06319 6,06.o47 O.OOE+00 1.21E-03 2Z40E603 0.0250 9.s23E+13
An-243 1.48SOE-06 3.05319 6066.47 O.OOE+00 4.s4E-03 9.01E603 0.0375 a.051E+13
C-14 5.7053E-09 3,063.19 6,06.47 O.OOE+00 1.74E-06 3.46E-0 0.0575 .6666E+13
0c36 1.3124E;32 3,053.19 60S6.47 O.OE+00 4.01E-2 7.96E-29 0.0BS 5221=.13
Cm-243 1.1419E-07 3.0s3t9 6,06647 O.OOE+00 3.49E04 692E-04 0.1250 3.4496.13
Cm-244 1.6522E-06 3,053.19 6.056.47 O.OOE+00 6.04E-02 1.00E-01 0.220 4086+613
co-Go 7.40474E7 3,05319 6.,0647 O.OOE+00 2.26E-03 4.48E-03 03750 1.951E+13
C1-134 2.045sE-O 3,05319 6,056647 0.OOE+00 625E-02 124E-01 0.5750 3241E+14
C-136 3.4477E-06 3,05319 6,056.47 O.OOE+00 1.06E-02 2.09E-02 0.8e00 3.9E612
Cs-137 1.4365E+00 3,05319 6,056.47 O.OOE+00 4.39E+03 706E+.3 1250 111SE+12
Eu-1s4 73230E-03 3,05619 6,056.47 O.OOE+00 2.24E+01 4.44E+01 1.7500 1766.11
Eu-155 5.92sE4-04 3,053.19 6,056.47 0.0E+000 1.1E+00 3169E+00 22500 9010E+DS
FS-65 2.m791E-0 3.05119 6,056.47 0.OOE+00 6.9-3 1.38642 2.7500 SADO.E+D
H-3 1.9698E.03 3053.19 6,056.47 O.OOE+00 6.16E+O0 119E+01 3.5000 4163.0

J
J
J

1-129 7-5300E-07 O.OOE+00 2.30E-03 4i56E-03 5.0000 2366.3 j
Pb-210 3.3115E-10 &M0619 6,066.47
Pn-1147 12402E.04 3,063.19 6,0s647 OOOE+00 3.2E+66 7.01E+00
U-236 t6217E4-0 3.05319 6,06S47 0.00E+00 4.73E+4 9.382E+04
U-23= 42sOE1-04 3.05319 0.00A7 O.OOE+9 0 17E+60 1.91E+-0

Pu 240 Z.4333E404 3.053.19 e,056.47 O.OOE+OO 7.43E41 1.47E+OO

Pu-241 1.6242E702 3,05319 6,06.47 O.OOE+00 4.16E+031 14E+60
Pu-242 3632sE 47 3,053.19 60547 OOOE+OD 1.13+E03 629E603
Ra-22S 9.0114E-10 3,053.19 so05647 OOED 2.75E-0 5.46E-06

PB22s m1m19E-14 3,053a19 6(05__47 OaOOE+OO 947Eo1u s 1eeEt10
RF-10S 2.122sE-10 3,053.19 6,05&47 O.OOE+OO 8&4sE47 12ME06
S5-79 1.2930E-M 3,053,19 S,OSS.47 O OOE+OD 3ssE402 7.83E402
Sn12s 1.1s71E-OS 3,053.19 _ ,05e.47 OO0E+00 3-6E2 7.01E402

sr-go 1.3472E+OD 3,053.19 0,05e.47 O.OOE+OD 4,1 1E+03 &16E+03

TC-s9 42239E-04 3,053.19 603. .47 O OOEnOD 1 .29E*g_ ___2s6E+0D
Th-Ms 12407E-11 3,053619 s64 5e.47 O.OOE+OD 7 37sEa 7s51E9
Th 23D s34s7E-0 3,053.19 s.056.47 O.OOE+OD 5E NsI4 snEG4.
Th-M2 3.8371E-14 3,053.19 8 ose.47 O.OOE+OO 1.17E-10 Z.32E-10

TE8 4.0414E-08 3,05&.19 6,05&47 QOO0E+OD 1.Z3E404 z4sE044

W32 1.0s48E-07 3,053.19 e,056.4 Q.OOE+CO 3.34E404 S 63E-44

W33w &6275E-M 3,05319 6,05s.4 O.OOE+OD I.1E-05 z20E-s

W34 1.&562E-04 3-053t9 e O5h47 O.OOE+oo 56e7E.01 1.12E+OD
w-s -2.723sE" 3,05319 QOD0 126E-02 42sE43 126E402

W3S 1s54s3E-s 3.063.19 sossn.4 O.OOE+oo 4.73E402 93sE4C2

U-M -42ss1E-09 3,053.19 QOO0 1s91E44 1Js8E44 1.91E044
Y-sD 1.3475E+00 3,05319 . ,OSS.47 Q.OOE+OD 4.1 1E+D3 8.16E+03

Other Radlonwdes 4.18E+03 S-VE+03

Tempvlate Selec~tion Surnm~yI
Fnm SFO Use gBa 10r Parn~ Dilfrnec

ReatrModerst _WXATR- iWAE

BOL. Hu Consftud U I U

BmpSumnwry (MWdr fos 1r burnlup use In estimab:e

Fro SFD ~ Estis

_tt s~~~~~~~~.056A7; B 1 wialase dmed _ 4 8t htt h

t~~~~~~~hecks~~~~~~~~~~~~~~~

Estiae B

I]

j'
-A

Thermal Power
Nominlh HeM Bounding

Out" Hmot Outptl
(Watb) (Wafs)
1tE+Ot 111E+02
Total Total

J
j1

I,
'Reader i , w e remval, e ~t;,gor , o lt- or oer dale w r nin S da loon e br h L

'T otn l b ps a to a i d bs o a w l, vI lhs w o rkahee m ini be d e d e by BO L he v m en m s n Dget s p c e b Vs a v al e ( AW d MdT ).

OOEiSNFiREP-078 

March2003

RevIsIon 0 

Page D-364 ci 0-585

DOVSNFMEFLC"
Revision 0

MarCh 2003
Pap D-364 ol D-W5



Fuel Radionuclide Inventory Worksheet -
tFue14i4Temjdatc n . _ '' -

Fuel Nuns: FRR ASTRA RW06.LE AUSTRLA
W1 ID S. s56

Fuel Units & Desr: 4 -MTR TVPE
Heavy Metal Mass: SOL. : EOL6.WQg
ROD Storge Se: SRS

'FUl decay dat date: 2010
_Eairnatea aso e. 2030

Templat: ATR Wght Waher. Ahn.. e0o10D OU)

Templat BzrnupUWd: 3672
Twlate SL Heavy W ea Kma PM) O.O.t19

* M. .

Estimated
Canister usag:

11x10'
0.11

IL Eatintaisa - - U 5. 6xb b P. Ya Gamma Sources

Photon TOtal
C-JUWd From Nomfnal Bounding Fuel Inl Ac1vft Nominal Fuel Bounding Fuel Energy Phtonsisec

Radionucide - Template Fuel Sumup (MWd' Burnup (MWdf (Cl) lrentores(Cl) trventoreaCI) Group (bounding)
Ac-227 6.6313E.10 6,59126 6,59126 0.00E+00 4.37-06 4.37E-06 Avg. MoV
Am-241 2.0060E43 6,591.26 6.591.26 O.ODE+00 1O32601 1.321+01 0.0150 6586.U
Am-242m 4.2429E-07 6,59126 6,591.26 0.00.+00 2.0E6-03 2.80E-03 00250 1.47E.14
Am-243 1.4899-06 6s9126 6,59126 0.00E+OO 9.S2643 9s2E-03 0.0375 12W2E14
C-14 57135E-9 6,59126 6.59126 O.OOE+OD 377E60 3.77E-05 o0675 1F52+14
C36 1.3124E6-2 6,59126 6,59126 0.00E+00 65SE29 .5SE-29 0.0650 8.16E8+13
Cm-243 1.6443E-07 6,59126 6,59126 OO0E+00 1.06E-03 106E6.3 0.12S0 5-27Et+13
CG-244 2.2330E os 6S59126 6,59126 0.00E+00 1.93E41 1.93E4t 02M 7.D48E613
co-BO 5.3186E46 6,59126 6,59126 0.00E+00 351E402 3.51E42 0S750 3J.68E13
CS-134 11563-E03 6,59126 6,59126 O.OOE+00 2.086+01 2.086+01 0.5750 5.004E.14
CS-135 34477E406 6,59126 6,59126 0Q006+00 2.27E-0 2-27E-2 0.500 EAG60E12
Cs-137 2.0313E+00 6,9126 6,591.26 0.00E+00 134E+04 1.34+04 12500 4.831E+12
Eu-154 2.4513E4-2 6,59126 6,591.26 0Q006+00 1.52E+02 1.62E+02 1.7500 2217E.11
Eu-155 4.8175E603 S,9126 6,59126 0.00E+0D a1eE+01 116E+01 22500 1.945E407
Fe-55 12397E604 6,59126 65126 0.00E+00 617E601 a17E-01 Z7500 1.100E407
H-3 4-6976-03 6,69126 659126 0Q0016.00 OE1+041 OtE+04 3.3000 S.05.E4
1-129 7.s300E-07 6,59126 659126 0.00E+0D 4.96E-03 4.96E.03 S000 2.11566E00
Kr-45 1.086O-01 6,59126 6,9126 0.00E+00 7.16E+02 7.16E+02 7.000 J1535.02

p237 9.5561E-06 6,59126 6,59126 0.00E+00 6.30E-02 6.306E-2 11O0 3534E601
6,59126 0.00E+00

2 7 120E+02
Pu-239 4.28102-04 6,59126 6,59126 O.OOE+00 2.62E+00 2.626400
Pu-240 2.4368E604 6,59126 6,59126 0.00E+00 1.616+0D 1.61E+oo
Pu-241 3-41sE602 6.59126 6,59126 Q.OOE+00 220.+02 2206+02
Pu-242 16396E07 6,59126 659126 Q.OOE+00 2.39E43 2.3E43
Ra-226 22554E-10 6,59126 6,59126 Q.00E+00 1.S1E-06 1S1E-06
Ra-228 124261-14 . 6,59126 6,9126 0.00E+400 69E-11 &19-11
Ru-106 6.3saE06 6,5126 6,59126 .00E+00 4.19E-2 4.1E9-2
Se-79 12933E-05 6,9126 6,59126 .OOE+o0 e.524-02 R526.02
Sn-126 1.1574E-05 6,5926 6,5126 0.00E+00 7.63E-02 7.63E-02
Sr-go 1.9248E+00 6,59126 6S,126 0.00E+00 1027E+04 127E+04
To-99 42239E-04 6,5126 6,5126 O.OE+0 2.78E+00 2.76E+00
Th- 229095s312-12 6,591.26 6,W.26 O.ODE+OO 3.36E468 336E-08

Y-M2 1.254.E-00 6,59126 6,59126 0.00+00 1276E-04 1276E-04
Tm2e 4.6024E-8 6,591.26 e.59126 O.OOE+OD 3.E03E4 3.03E044

U-M 12SaME07 eS9126 e,591.26 QOO0E+OO a-29E-04 S "E044

W-33 2.5825E-M ess126 6,5912e QOO0E+oo 1.70E4D5 t.7DE-s0 I

UZB4 1.8450E-4 6,591.26 es912e QLOOE+OO 1.22E+OD 1.22E+OD
U-235 -Z7235E406 es1.26 0 oo 2.P77E402 s.76E403 2.i7E402

wO- IsAM345 6"9126 es59126 O OOE2+OO 1.02E401 1.02E41

u23a 42851E-09 e,9126 QOO0 2JDE04 2 5qF4-4 2.8DE44

Y-90 1 S254E+00 6591.26 es59126 QOD0E+oo 1.27E+04 127E+04

Other Radionucldes 127E+04 1276+04

Tenplae Selector Sumnwy.
Fom gF Used Basis for Parameter Differences:

Reactor Moderator- W NAtEM LWITYWAER ItER was tTed for tie N" tWeam
Fu Cbddisg ALL ALUM Thla kW se.wn tpnd.rs peuldv=1 feftom)

60L HU Constuts u U
*OLEurkhnwd %n eGOIo100

a-nup Sum-agryM W) - fi or burtnup use In *sate:

Checks . . .

Esbat~oed BI
Buroup Multi p Gin u P Estbated COL hWLven tMM

ojlh _ _ ______

loundWSFi I _SO

'Reactor d*own, we sernovet sotale, hpWbg or sWm We rftng ia Iadaon rased u tel.

Themal Power
Nominal H a Bondn

(Watts) (Wat) -
1*7602 147E7442

Total Tolal

'Tow b bupelord tealsodatedwMeworkshesabedeked by w901eavy motmesatgaeeobamv (Tde*t).
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I
Fuel Radionuclide Inventory Worksheet

Fudl Nmen FRR AS1RA MMS1 LEU) AUSTRIA

Fudl Unie A Oaacr. 49.- MTR TYPE
Heavy Mdal Maes: BOL.78.4kg; EOL.74.003kg
ROO Staragie Site SRS

'Fuel dea art dal 2010
Eatlat d:e 2030

Teenplaa: ATR (4 Wa W2. Askn. 60 to 100%. U)
*Teiplae Bumup(MVw4d 3672

TempI* m6 Heavy Met man (Un ODOt.t166e
Tnbt Df Thn 20

Estimated

Cankler uswAge
2.04w

IiL.Estimates ~, l- m X 36 b Y.C- GanM=Sowaa

CUVWd Fron
- Photon ToW

Nominal Bounding Ful Initial ACUVIt Nomin Fud Endg Fu I Energy Photonsisso
Radlionuclide Template Fuel Bumup (UWdr Bumup (UWdr (Ci Inventorles(C) Iventories(Cl) Group
Ac-227 6.6313E-10 3,596.31 7.192.61 0.O0E+00 2.38E-06 4.77E-06 A. N.Y
Am-241 2.0060E-03 3S96.31 7,19261 0.00E+00 7.21E+00 1.44E+01 0.0150
Am-242m 4.2429E-07 3,596.31 719Z61 0.00E+00 1.53E43 3.05E-03 0.0250
Am,243 1.4899E06 3J590.31 7,1921 O.00E+00 5.36E03 1.07E402 0.0375

thoundinat J
5.7135E-09 3,596.31 7,192.61 0.00E+00 2.05E-05

7,192.61 O.00E+00 4.72E-29
7,19261 0.OOE+00 5.91E -04
7,192.61 O.00E+00 1.C5E-01
7,192.61 0.OOE+00 1.91E-02
7,19261 0.00+E00 1.14tE+01
7,192.61 Q.OOE+00 124E-02

4.11E5 0.0675 1.475E+14
9.44E-29 00850 8.913E+13
1.t843 o 0.1250 6.031E+13 J

0250 7.690E+13
CO0 5.3186E-06 3JJ48E1+3
r-11" a .63E

Cs-t35 3.4477E-06 3.596.31
Ca 137 2.0313E+00 3S596.31 7,192.61 0.OOE+OO 7.31E+03 1.46E+04 12500 JO.OOE+00 &82E+01 1.76E+02 1.7500 2A20E+t11

I 347E+01 2250 2.122E907
E41- 2z7500 1.200.E07

3.5000 5.525E404
1-129 3.171E+OS UL1 3,5931 7.192.81 -
No-237 3s59sa3 7,192.61 0.OOE+00 344E-02
PO-231 3,596531 7,192.61 Q.OOE+00 732E06 1.46E-05
Pb-210 4.9728E-1i 3,596.31 7,192.61 0.OOE+00 1.79E-07 3.58-07

3,596.31
3,59631
3,596.31
3,596.31

7,192.61 0.OOE+00 1.74E+02
7,192.61 0.OOE+00 6.56E+01
7,19261 Q.OOE+00 1.54E+00
7,192.61 0.OOE+00 f.76E-01
7,192.61 0.OOE+00 1,20E+02

3,49E.02
1.31E+02
3.06E+00
1.75E+00
2.40E+02

PU-240 2.4358E-04
PU-241 3.3415E-2 3,596.31

3,596.31
3,596.31
3,596.31
3.596.31

7,192.61 0.0DE+00 1.31E.03 2.61E43
I .22E-07 1.64E-06

I

J
E-11

Ru-10S 8.3589046
Se-79 1.2933E-05 3S59S.31 7,192.61 C
Sn-128 1.1574E-05 3,59631 7,192.61 0.DDE+00 4
sr-go 1.9248E+00 7,1926S1 0,00E000 t.92E+03
Tc-99 42239E-4 3,59631 - 7,192.61 0.00D+00 1,52Ea00 3,040E00

7,192.61 0.00E+00 1.83E04 3.66E48
7,192.61 O0.0E+00 1.51E04 3,01E004
7,192.61 0.0E00+0 6.93E-11 1.39E-10
7,192.61 0.00E+00 1.66E-04 3.31E-04

, .

4 a Power IU-233
U-234 1.8450E-04 3s596.31 7,192.61 C0.DE+00 I

Nominal Heal Bounding
Ouqtp, Heat Output
twatta) tl bttS ene _

U5IN 3SORLt u.Wu 1.43E4IZ 4-JM-03 1.4
_ _1.5493E05 3,596.31 7,192.61 0.OE+00 5.57E-2 1t1 71.01 1718.M

U-Ma
y.90

* 3,596.3 0.00 2.4
3,596.31 7,192.61 0.C

2.4tE42 Total Total II 77N6.92E+03
Other Raimjoked
IM.i ata Ste
Temla SeH1

8.96E+03 I39E+04

Frome SFD Uaed Wastie for Paragnete Diffarenices
Reactor ModardWc UGWAF LIWPIT WATER IfTabelmdwauslfaloderemas:

Fuel Cls"Mp hiALM AL.UM Oow.hneadpiramewn0=0paduar
BOLn HUn Consamtlun 1

- U
J

Burnup Suimw-y (U~)L omaEr 111si for bumup used in esmate: _

"kmsL okuld ktin tieIlaw id am deacyl.
lieunf bwaunn beho w ioud bumsy.

IEstmtd DurmW
wnUpMuiPOie I Gve sumay, Eat'ute 20L HWtClvea 006. HU

80.mdhiqni 0.291

'TO M* arAN udwodaedwO ftwadw mW b d~lidbyDMi heavy~lM t Nq f b,*,, (MWd66T).

I
1'
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Fuel Radlonuclide Invenory Worksheet -
v Fue-inTeniplatejnf wmetio

Fuel Name: FRR ASIPA AX4E) AUSTRIA
8NF D t G5

FA Unie b & Decr: 2 -MTR TYE
Heavy Metalms: B0LO.t4J9 E0OW.12kg

OD Storage Slow SRS

'Feel decay start an 2010
Estimates as of: 2030

Impoate: AYR Wt Water. Akn.. 60 la0IO. U) -

uplee Suan-pmW 367.2
Tuniate ROL Hea mealt Uass M): 00011669

Tamibate Decay T1w. 20 %ears

Estimated
Canister usage:

18ttO'
0 .0B8

il. Estimtes Xb b yn Gamma Sours
Pioton Total
Energy Phbtonsisec
Group iunding)

'CI1Wd Frain l orninat tflouldIng Fuel Ftial ItAct.iy -Nominal Fuel Sounding Fuel
^ Ternplate Ful um fiWdW Bumup (DWO -fCO bventoaures(C) bIentores(Cf)Radlonuclide

Ac-27 6.6313E-10 18.94 37.88 O.OOE+00 1.26E-08 2.51E-08 Avg. MelV
An-241 2.0060E-03 18.94 37.88 O.OOE+00 3.0E4-02 7 780E42 0.0150 3.199E+12
Ano-242m 4.2429E-07 18.94 37.88 O.E+0O 8.04E-06 1.61E-05 002 8.3152+11
AM-243 1A899E46 18.94 37.88 Q.OOE+00 72S32+11

C-14 5.7135#-49 194 37.88
cme

_ Cm-243 3 1E-46 6.23E-06 0.12S0 3.176E.11
5 56E-04 1.11E-03 0.250 4.0502E11

E46 18.94 37.88 O.OOE+00 1.01E-04 2.01 E-04 I 03750 1.763M*11
31563E-03 18.94 37.88 Q.OOE+00 .9BE-42 120E-41 QS7bO 2M62+12
3.4477E4- 1894 37.88 0.OOE+00 f.53E-05 1.31E-04 08500 416A2E10
2.A13E+00 18.94 37.8 0.002E+X 8.88E+01 7.69E.r01 12S00 2.76+10

~ u-154 2.45132-02 1894 37.88 0.002+00 4.842E401 __ 9.29E-01 1.7500 1274E+09
22500 1.11SE+06Eu-156

F4e-
4.8175E403
12397E-04
4.5697-03

18.94 37.88

H-3

Pa-M3
Pb-210

C u-239

2.sE+00 4.11E+00 7.0000 1J13£+00
E-6 18.94 37.88 0.002+00 1.81 E-04 3.622-04 I 11.o3 2032E-01

2.0359E-09 1&94 37.88 QOE+00 3SE4-08 7.71E-08
4.9728E-11 18a94 37.8J O.OE+O 9.42E-10 1.88E-09
4.8S02E-02 1&94 37.88
1B254E-02

Pu-240 9.23E-03
OOOE,+00 8.33E-0t 1.27E+00

_ 7.88 0 OE+00 68E-06 t.35E45
2.2854E-10 18.94 37.88 O.OE+00 4.33E-09 &86E-09
12426E-14 18.94 37.88 Q00E+00 23E2-1t3 4.71E-13

Ru-106 6.3589246 18.94 37.83 - o.oE+00 1.20E-04
Se-79 18.94 37.88
Sn-126
Sr40

) SOOE-03 1.012-02
5.09532-12 1&94 37.88 0.0WE+eo 9.SE-11 1.93E-10
4.1885E4S 18.94 37.E88 0.0OE+00 7.93E-07 159E46

Th-232 1.027012-14 i 8.94 37.8 Q.OOE+00 3 8E-13 7.30E-13
T1-208 4.8024E408 194 37.88 O.OOE+00 a72E-07 1.74246
U-232 12582E-07 18.94 378 OOE+00 2.E346 4.77E46

- U-233 258825E-09 *8.94 37J8 QOOE+00
U-234 *.8450E-04 18.94 37.8 0.OE+00
U-235 -2.7235E-06 1894 0.00 2.82E-4
U-236 1.5493E45 1894 37.88 0.O0E+00

4.89E245 9.78E45
Thennat Power

Nominal Nea Sounding
Output , atOutput
(Watts) (Wetls)
4<J32E-1 WE-et

Total To0W
2.93E-04 5.87E-04

U-238 -42851-E09 1&94
Y4-0
Oeffr I

1.9254E+.0 1894

-

temoplate Selection Surmary I ________

Fri Mm used
Oaeactor 111oderator. UMCIOWATE Lf WATER

Fueela0dding - L~LOUALUM
SOL MMConstturauuu.EIIU..to

I OL Enrictunent %z 93.15 60fb 100

t- I ~~~~~~Fron SFD EsltIated

Basis r Parameter O lffefsnces:

Basis for burnup used In estimate:

I ai: 37.8 mr qmp auO*adahettaer 1xxlmqp

I
_

I Efitfirrted ernu
a - I -AI- I' Eatknated ROL BMEGvSn E0 MM

11.011
stnvatina

.

'%Aeecr axobo ws removal. sorage. tippkg or other dale _onfn ma iradation cased ta lull.

*rbW Ma4 lardal a sd cul cated with set wostoeead be divded by SOM. healy meWtal WAs get OM diC bCM vanes OS OM&".

OOEfSW4/REP-M7
RevisMo 0
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Fuel Radlonuclid Inventory Worksheet
Llf* senl'Temnplate Fintnasii - , .

Fuel Nams: FRR ASTRA ULXU)AUSTRIA
57W 30 2 738

Fuel Vanet A Deson 14 -M~TR TYPE
Neavy Metal Mases: BU0.S.k ftOL-4.858k
RWa Slorage She. SRS

'Fue dece sUtM dde 2010
Estnsas - dt 2D30

T
emplat. ATR (1Ug Water. Alaum 60 I* 10%. U)

6Tenplati euruiPWo 367.2
Temple. SOL Heaiy Mftal Mm (11Th 0.001 16689

Terplate Dec" ThI 20 yeos

Estirated
Canister usag i

10.58

IL. Fstintae m ' - Me :. sb b Y. Gamma Sources

Photon Total
ClYW d From Nominal Bounding Fuel klmt Activity Nominal Fusl Bounding Fuel Energy Phdoton c

Radionuclide Templaft Fuel Bumup (MWd? Bumup (MWdf" (Co lrventorles(CI) hwentorles(CS) Group (bounding
Ac-227 6.6313E-10 702.69 1,405.38 0.00E+00 4.66E-07 9.32E-07 Am MeY
Am-241 2.0060E-03 702.60 1,405.38 0.00E+0D 1.41E+00 2.82E+00 ot150 1.484E+14
An-242m 4.2429E-07 702.69 1,405.38 O.OOE+OD P.98E-04 5.96E-04 0O0250 3J.d5E+13
Am-243 1.4899E-06 702.69 1,406.38 0.00E+00 1.05E-03 2.09E-03 0.0375 2e691E+13
C-14 5.7135E4- 702.69 1,406.38 O.OOE+00 4.01E4-6 .03E-06 0.0575 2282E+13
Ci-36 t3124E-32 70Z69 1,405.38 O.OOE+00 922E30 1.84E-29 0o os0 1.741E+13
Cm-243 1.6443E-07 702.69 1,405.38 0.00E+00 1.16E44 2.31E04 0.1250 1.178C+T3
Cmn244 2.9330E-05 702.69 1,405.38 OOE+00 2.06E-02 4.12E-02 02zso 1-503E153
Co-60 5.3t86E06 702.69 1,405.38 0.00E+00 3.74E-03 7.47E03 03750 6.546E12
Cs-134 3.1563E-03 702.69 1,405.38 0.00E+00 2.22E+O 4.44E+D0 05750 1.067E+14
Cs-135 3.4477E-0B 702.69 1,405.38 O.00E+0 2A42E-03 4.85E4-3 00500 100412
Cs-137 2.0313E+00 702.69 1,405.38 0.00E+00 1.43E+03 2.85E+03 1250 1.030E+12
Eu-154 2.4513E-02 702.69 1,40538 0.0DE+00 1.72E+O1 3.44E+01 1.7500 4.728E+10
Eu-155 4.8175E-03 702.69 1,405.38 0.00E+00 339E+00 6,77E+00 2.2500 4.147E640
Fe-55 12397-04 702.69 1,405.38 0.00E+00 8.71E-02 1.74E01 _27500 2345E+66
H-3 4.5697E-03 702.69 1,405.38 0.00E+00 3.21E+00 6.42E+00 3.5000 1.077E+04
1-129 7.5300E-07 702.69 1,405.38 0.00E+D00 529644 1.06E03 8.0000 e.02E+62
KY-85 1.0850E-01 702.69 1,405.38 0.00E+00 7.62E+01 1.52E+02 7.0000 6.725E+01

237 9.55614-06 702.69 1,405.38 O.OOE+0D 6.71E-03 134E-02 11.00 7.376.00
Pa-231 2.0359E409 702.69 1,405.38 0.00E+0D 1.43E-06 2.86E46
Pb-210 4.9728E-11 702.69 1,406,38 0.00E+00 3.49E408 6.99E40
Pm-147 4.8502E402 702.69 1,405.38 0.00E+00 3.41 E+1 6.82E+O1
Pu-238 1.8254E-02 702.69 1,405.38 0OOE+00 1.28E+01 2.57E+o1
Pu-239 4.281OE404 702.69 1,405.38 0.00E+400 3.01E41 6.02E-1 _
Pu-240 2.4368E44 702.69 1.40536 0.00E+00 1.71 E41 342E-01
Pu-241 3.341SE-02 702.69 1,406.38 0.00E+00 2.35E+01 4.70E+01
Pu-242 36329E-07 702.69 1,40538 0.00E+00 2.55E44 5.116-44
Ra-228 22854E-10 702.69 1,40538 0.00E+00 1.61E607 3.21E-07
Ra 228 12426E-14 702.69 1,405.38 0.00E+00 8.73E-12 1.75E-11
RwF102 23589E580 702.69 1,405.38 0.00E+00 4.7E403 6.94E3-0
SU-79 1.2933E45 702.69 1,405.38 0.00E+0D 91.E343 2.52E-02
Sn-126 1.1S74E50 702.69 1,405.38 O.1E+D0 9.13E43 1.63E-02
Sr-9D 1.9248E+00 702.69 1,405.38 O.ODE+OD 135E+03 2.7tE+03
Tc-99 4.223sE404 702.69 1,40538 O.OOE+OD 2.97E401 5.94E401
Th-729 5.4953E-t2 702.69 1,405.38 0.00E+00 3508E-09 7.16E249
Th-23D 4.185E4-09 702.69 0,4050..8 O.O1E+O2 2.94E41S 5.89E4-0
Y2-9 1.9270E-14 702.69 1,405.38 0ODE+.00 1358E-1 2.71E-01
TF208 4.6024E48 702.69 x1d8 0e0DE+0 323E45 6,726503
U.32 I12SB2E47 702.69 1.40S.38 OOO0E+OO 8.84E4S5 t.77E-e4 Thermal Powrr
LO233 2s5825E5-C9 702.69 t,405.38 0.00E+00 t.81E48 3.63E406 NOVIIIIIH" Boundintg
U-234 1.8450E404 702.69 1A05.38 O.OOE+OD 130E401 2-59E-Ct Ouvpt Had Outpu
Uw23S -2.7235E4B6 702.69 0.00 1.13E402 936E43 1.13E4 (Walt (WMM)
U-238 t 5493E456 702.8D 1,405S38 O.OOE+OD t.O9E402 2.18E402 1.58E4*j a3.M01
t8238 -4281E-09 702.69 0.00 t29E44 t 26E404 129E044 Total TOWa
Y-90 1.9254E+00 702.69 t,40538 Q.OOE+00 I-5E+03 2.71E+03
Other R adrule 1.36E+03 2.72E+03

Tamphat Selection Summary
From SfD used Basis for Parameter Differences

Reactor 1od U AHTWAlER unitWATERn

SOL HU Conl U
BOLE ln 93.15 60o100

Bumnup Sumnmuy (UWd_ for bumup used In esutimat:

Fro. SFD | Estimated

Checks_ _ _ _ _ _ _ _ _ _ _ _ _ _

I Esfinatted bn

p luftier le Estimate E Ed HoL HAllM0en EO N
tbminahl 0.40 110

SEoundbhg oJo
'Reado, 000001m, we removal, sbage, tPSl o00r daftme cmt tat InadatmoU ceased lorf ul.
'Tbol bmw for auek assodabed wlh MI wtkodelexi must be ded b.Y BOL heavy me mass ge Specific bYnup valee (MW4Oq.

J

J
J

J11

I
A
l;

2
J

J

J.1
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Fuel Radionuclide Irentory Worksheet
j..Feel ad Tusulatq f4-;pba~i

Faed Nann: RR IMRB (GERMANY)
364FW *11068

Faed tb~s & Deser I. 16h- IWMYP
Hleavy etal Mass DOL..2S7& EOL.2282k9
ROD Stre~ag S8W. SRS5

'Fuel decay Wt deft: 1994
iEathnateas ef2030

Template: ATR (JUgt Waler. MAn.. 60b I0D U)
Temalbte Burup(UWd1: 3672

Te te OL "eavy metal ilLms T): 0.0011EE89
Temptate Dey ime: 35 ISeas

EslUnated
Canister usae:

1 0.75

.L Eximatesa in X . b b V. Yb Gamma Sources
Photon Total

ClIWd from N. n inal BOUIXdlIlg Fuel hIital Actvity NomnlW Fuel Bounding Fuel Energy Photonefsec
Radlonucdde TeMpite ; Fuel Burnup (UWd' Snup (UWd)f - (CI) kventories(Cl) IwntoS() Group -bounding)
Ac-2U7 2.0068E-09 272.74 545.48 0O.E0+00 S47E-07 1.09E-06 Avg. HeV
Am-241 2.5251E-03 272.74 545.48 O.OE+00 6.19E-01 1.36E+00 0.0150 4.01$E+13
Amn242m S.9624E-07 272.74 645S.48 0.00E400 t.8E-04 2.16E44 0.0250 8.342E+12
Am-243 1.48800E06 272.74 645.48 O.OOE+00 4.06E44 3.12E44 0.0375 7251E+12
G-14 70563E09 272.74 545.48 O.ODE+D 1.SE3-06 3.1E406 0.0575 7JO6SE+12

CM 1.3124E° m272.74 545.48 QO.0E+OD 3.5E-30 7.16E40 0.0650 4.703E+12

CM-243 1.141sE47 27274 545.48 O.ODE+OD 3.11E-0 6.23E-0s 0.1250 S.10rE+12

Crr-244 1.6s22Es 27274 US5.48 O.OOE+00 4.s1E403 s.01E-03 02Ms 4.0sO1t

CO-60 7.4047E407 272.74 545.48 O.ODE+0 2.06n044 4.04E-04 o0050 1.735+12

CF-134 2.1476E02 272.74 545.48 O.OE+000 1.12+01 2.2E402 os0 2D.219E+13

CS-M3 &4477E-06 27274 U5.45A O.OOE+OO *AOE-04 1JsBE43 GA50 3SWs+11

Cs-137 i.4365E+00 27274 W~.48 O.OOE+DD 3 sM+02 7.84E+02 1250 11.725E+t1
EuL154 7.3230E403 27.74 s4AsU O.OOE+OO 2.0D+00 3.9sE+00 1.7500 s.70sE4os

Eu-1s5 s.s2ssE404 27.74 s4Ass O.OOE+OO 1.62E401 3.23E401 22s .11SE406

e-+&5 227s1E C6 27.74 * 545AU O.ODE+OO 8.2244 124E403 2.7500 7.746E+OS

1 3 1.969BE403 27.74 645.48 O.OOE+OO 6.37E41 1.07E+00 3300 L4 42E+02

1-129 7-s3ODE-(7 272.4 s4s48 o.ooE+oo 2.05E-04 4.111E44 SXOOD 1A356+02

Kr-8 4.1176E402 27274 545.48 O.ODE+OO 1.12E+01 -2ME+01 Um0 2=SE+01

O237 9.5752E-06 27m.74 545.48 O.OE+00 2.61E43
3&379E0- 272.74 545.48 O.OOE+OO 1.07046

522_4E3 11 300 22392E00
Pa-231
Pb-210

545.S4 OOE+00
272.74 - 64su8 O.OOE+00 1.17E-01 2. 24-01

Pti240 - 2.43330E44 272.74 545.48 O.OOE+00 6.64E-02 1.33E041
PU.241 22.74 45.A O.OOE+OO 4.43E+40 8.66E+00
P8U242 2-2.74 1.sE044
RO-226

272.74 645.48 O.O0E+00 5.79E.0- 1.16E-07
272.74 545.48 O.OOE+00 3.530-03 7.SE-03

Sn1-126
sr-go
TC49
T1-229

1.1571E-05 272.74 545.48 OO+00O 3&16E43 6.31E43
1347o2o.00 272m74 545.48 O.0O+00 3.67E+02 7.3s+02
4223E4-04 272.74 54.48 O.E0+O 1.15E-1 2.30E-01
12407E-11 272.74 545.43 O.OOE+O 338E-09 6.77E-9

Th-230 03497
Tl202 QiS371
T-208 4.0414
U-232 1.0948 Thenral Power

Nooinal tbet Sounding
OutPut. Neat OutPUt
f^atts) ffa)sl-
46E2.0 9.13E200

Total TOWal

U23S -2.723sE046 27274 0.00 S07E43 4.33E043
272.74 545.48 .O0E+00 423E463 U4E043
274 0.00 7.55-04 7A44E-05 7.%E46
27.74 W4S.48 0OOE+O0 3.68E+42 7.2SE+02E+00

3&73E+02 7.46E002

, .. ....

From SF0 -.Used IReactor Moderator. U014TfWATSR U011WATER
Real CladdlirW. ALJM ALLIM

RO. HU Cxotituentszi u U
306. Euvichiant I-A I 91"2 787542 _ SOD ID 00

I

BEumup Summary (M1Ad' for bumup used In eximate:
_ _ ~~~~~~~Fmm SFD Estmtd

Bousi ndkgV leb.1

Esintd ESunupY
bnep MultplerW Gwe iswau Edkdd EOI NWGhen EOI_ llU

N o m E n a l 0 .3 4 i - - _ _ _ _ _ _ _ _ _ 1 .0
_ead f i n r enVov. Neornge. ftp orp W dale coriflmig ceadon sed o fr hel.

'Ted mptar al Sesodeked wilftwokse mustbed dby BILhmvymtal mesna Uget spacflc burrV values MWdAT).

OOOlSNFMEP.078 

MateR 2003

RevIsIon 0 
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I
Fuel Radionuclide Inventory Worksheet

1. Fad4 An Tesnviall Wwnwk*,;I ,mdPS i
Fuel Knew FRR UTR CUALX HELI.) AUSTRALIA

5SNF U 5-. 840
Fuel Unite & Desor 12 -ASSEMBLY
Heavy Metal Mamw D0L.- 3acg EOL.3.317kg
ROD Storage SIW. SRS

'Fuu decaystrt dt 201o
Estimates as o: 2030

Tempwiab ATR (lUp Water. Ak=L. e0o 100%.D U)
TemplateBwnup(MW4d 3s72

Tmpiste DOL Heavy MetlW Mass M): 010116689
Templae DeVW" Tk. 20 yarn

Estinated
Canister usaau

1 0.50I

IIL Estimatwm U? ~; ' nN Xe b Y. 6 Ganma Sourcee

CUNWd From Nominal r Bounding Fwl ;r T Nomhul Fuel Bounding Fuel
Template Fuel Bumup (UWdf Bumua fUWdf (CO) InventorlisCl kwventorslCD

Photon ToW 7
Energy Phlion~afeo
Gram A mundlnadiFsadlonucifd I

AC-W2 6.6313E-10
AM-241 2.0060E-03 -
Am-242m 4.2429E-07

Y 4 - --

Avg MOW J7.198E+11
4Al a R2 n nn

_ ,OC XbW=+W

An-243 1.4899E46 3.41 6.82 OODE+00 5.08E-06
C-14 5.7135E-08 3.41 6.82 0.00E+00 1.95E-08 19CE4- 0X

3.41
3.41
3.41
3.41
3.41
3.41

6.82 0.O8E+00 4>47E-2 8.95E-32 0 =50 8.451E+10 J5.61 E-07 1.12E-06 C 0.1250 5.721E+10

Cs-134 3.1563E-03
Cs-135 14477E4So

2.0CE-04
163E-05
2.15E-0
2.35E-05
1.39E+01
1.67E4t
3128E42

5.177E+11
8.752E400

02250 7.304E+10
03750 3.1741.10

Co13 a MI =n 0 Al zR2 n nncn JEu-154 2.4513E802 3.41 6.82 O.COE+00 8.36E-02
Eu-i55 4.8175E-03 141 6.82 0.0CE+00 1.64E-2
Fe-55 12397E-04 3.41 6.82 0.00E+00 4.23E44 8.45E-04 27500 1.13BE40

6.82 * O.OE+00 1.56E-02 3.12E-02 I 3.5000 S:-----

5.13E-06 5.0000 32978400
E-1 7.0o 3 &SCOEz101

ND-237 11.0l00 4.0958E.0
Pa-23i 20359E-09 3.4i 6.82 O.ODE+00 I
Pb-210 4.9728E-11 341 6.82 O.OE+00 1
Pm-147 4.85sGE-2 3A1 6.82 0.ODE+00 1.6SE-01 3.31E-41

3.41 6.82 O.0E+00 6.22E8- 1.24E41
o 1.46E-03 2.92E-03

-03
Pu-241 3.341sE-02 3.41
Pu-242 36329E807 3.41
RO-226 22854E-10 3.41 6.82 0.00E+00 7.79E-1

U

U

J
J
j

1.24268E14 3.41 6.82 0.00E+00 424E-14 9A471-14
3.41
3.41
3.41
3.41
3.41

e6.2 O.E+00 2.17E4- 4.34E-0s
o 4.41E-05 8.82E-05

Sr-go 1.9248E+00
To-99 42239E-04 6.82 O.0E+00
Th-229I
Th-230A
Th-232
Th-208
U.-232 I_

i.095312 3.41 6.82 008E+00 1.74-11 3.47E-11
6.82 o.OOE+00 1.43E47 2.86E47
.82 0.0E+00 657E-14 1.31E-13

6.82 0.008+00 1.578-07 3.14E-07
a .-.�-�---.-- ---3.41 0~z W.u~~u wu CL07WI

_ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _

3.41 I.82 O.ODE+O0 8.80E-09 1.76E-08
O.ODE+00 629E44 126E-03
6.46E-3 64SE-3 6.46E-03

Nombld HOW Bounding
7 utut Hd Cotp

(watts) (Wattal
_ _ _ _ _ _ * F F * * -

e.82 0.OE+00 5s2sE-06 1.08E44 a 142-02 183341
1.12E44 1.12E44 Total Tote j131E801

OCher F 1.32E801

___j

R eI o _ _ _ _ _ _ _

Basis fr Paramebr Differencs j
ButpSunmary (UWd? Bisfor burnusp used In estimaW.

Prom SF3 :: Estkmsterl bm d&tf o"= o evw

Donktm.8 va.sai l oedbw

ci
I

I team e Uu tlaf w j Estim ateidlD m ei Iaumm akinisr Given Nema
NoM*Wj

Estimated EOL HUIGIwv EOL HU
1 1.00

Bound
'Readcr euda% oe removn. hirage. Ohoq or oth dat cflm g VW kradason eased for kid

'tots bhemu lord lud sawdaledwtm Oie walhks Al mud be dividd by OM heavy meal mas lo galt spscMC bumt v=_e (MW .

DOE/SNF/REP-078
Revision 0
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Fuel Radionucilde hwentory Worksheet
..ue a. .ep~t , orteS

Fue amm FRR MTR (UALX-HEUI) JAPAN
SNF ID t 603

Fuel Units I Oeu 12 1 2T- TYPE
Havy Meta Mass: BOL356% EOL-3.53g
ROD Storage Ste: SRS

'Fuel dey t date: 2010
etsuates as Op 2030

Tan tm: ATR (Ught WaOe. Akma 80 eo 100%. UO
fernyplt Burp Wd): 3672

Tempata 506. Heasy Metal Mass OM: 0.00116689
Tempate DcAyTim: 20 aws

Estrnated
Canister usage:

0.33 1

Eadnattis m X.. 5 b Y. h Gane Sources

Photon Total
ClUWd From Nomtinal Eounding Fuel initial Activity Nominal Fuel Bouoding Fuel Energy Photonreec

Radionudclde TTMpit . FuellSurnwp (MyW Sumup(UWdf (C) htkventorlea(C) hwentorlesac) Group (baunding)

Ac-227 6.6313E-10 67.30 134.60 O.OOE+00 4.46E4-8 a93E-0 Av. WV

Am-241 2.0060Eo3 67.30 134.60 o.oOE+00 1.35E-01 2.70E401 0.0150 1.421Et13

Am-242m 4.2429E-07 67.30 134.60 OOOE+00 2.66E-05 5.71Es05 0o0250 2Z54E,12

Am-243 1.Asss-06 67.30 134.60 O.OOE+00 1.00E-04 2.01E-04 e.07m 2s77Et12

C-14 _ .713sE-09 67.30 134.60 O.OOEo00 3.85E-07 7.89E-07 0.067s 2.760E+12

a436 1.3124E-2 67.30 134.60 OOOE+Oo 6.83641 1.77E43 0.0650 1.oB6E+12

Cm-243 156443E407 67.30 134.e0 O.ODE+Oo 1.11E-OS 2.21E2-s 0.1250 t.123E+12

Cm-244 2.9330E-05 67.30 13o aOOOE+oo Ls97E403 3.SSE403 02250 IA39E+12

Co-63 7.31s6E405 67.30 134.60 0.003E+00 .7E-064 7.16E404 037 6.256+7 1

CS134 &1563E-03 67.30 134.6O .OOE+00 2.12E401 42s4201 703 1.022E413

Cs-135 3.4477E-0e 67.30 134.e0 O.OOE+OO 2*2E04 4.64E404 oASOO Ir2BE+11

Cs-137 2.0313E+03 67.30 134.80 O.ODE+OO 137E+02 2.73E+02 1250 91165E+10

Eu-154 2.4513E42 67.30 134.60 o.ooE+00 1e&%+00 3.30E+oo 1.7500 4--2sE+0

Eu-155 4B617sE43 e7.30 134.e0 O.ODE+OO 3.24E401 6.43E41 2.2500 3ArfME05

Fe-S 12397E404 67.3 134.e0 QOOE1+OO 634E403 1eeM02 z7soo Z2045E405

H-3 4s697E43 67.30 134.60 O.OOE+OO 3.08E401 616E401 JS000 I 82+w3

i1-2 7S300E7 67390 i34seo O.OOE+oo 5.07E0s 1.0tE404 smoD SAM401

K4-45 1085W0E 67.30 134.e0 o.OOE+00 7.30E+00 1.AE+01 7MW0 6.47SE400

Np237 11.0000 72S1E-01

Pa-231

1.8254E-02 67.30 134.60 0.OOE+00 1.23E*O0 2.486-+0
4.28s1OE04 67.30 134.60 0006E+00 2.8sE-02 5.7S6E-02

Pu-240 2.4363E-04 67.30 134.60 o.OOE+00 1.64E-02 326E-02

Pu-241 3.341sE-02 67.30 134.D O.OOE+O 2.25E+00 4.50E+00

Pu-242 3.6329E-07 67.30 134.60 O.ooE+00 2.44E-05 4.8sE-05

FRa-226 2.2854E-10 67.30 134.60 O.OE+OO 1.54-08 30OSE08
Ra-228 1.2426E-14 67.30 134.60 n.OOE+O 8.36E-13 1.67E-12

RU-106 6-35896E0 67.30 134.60 Q.OOE+00 428E-04 &56E-04

Se-79 1233E-0 67.30 134.60 0O.OE+OO a70E-04 1.74E43

Sn-126 1.1574E405 67.30 134.6 03.E+c00 7.79E-04 15s-03

SF-90 1.6248E+00 67.30 134.60 o.oE+00 1303E+02 259E+02

TC-99 4 42239E04 67.30 134.60 0.0E+00 2.84E402 5.6E42

Th-229 E053E-12 67.30 134.60 O.OE+00 3.43E-10 6.68-10

Th-230 4e188SE-08 67.30 134.60 QOOE+CO E 9 6 R 5 6.64E406

Tb232 1.9270E-14 67.30 13463 Q0E+03 130DE-12 2.5SE-12

Tt208 4.8024E-0 8 67.30 134.63 Q03OE+00 3.10E406 &19E-06

U-232 - 12582E407 67.30 134.eo o.ooE+OO S.47E456 1es9E.s

U233 2.582512-9 67.30 134.e0 O.COE2+OO 1J74E407 3A8E07

U-m4 1.84SOE-4 67.30 134.83 O.OOE+OO 1.24E402 2.4sE402

LI-= 2-7235E-06 67.30 o.OO 6so0E43 6.71E403 6.90E-03

b236 11s;93Efi e7.30 134.80 QO.OE+OO 1.04E43 2.0sE403

U23m *428S1E-09 67.30 0.00 12ME04 121E-04 14"2E044

Y-so 19254E+03 67.30 134.60 Q03OE+C0 1.30E+02 2S59E+02

Olher Radlolb 130E+02 2.s0E+02

43L~~~~~> -tpaei. ;mxy unpSnmy u Ceci

Thermal Power

Norbinl heat Bounding.

.Output: Neat Output
Watts) ( Wallsl:

1064C0 2.2IE4eO
TOWs] TOWal

., r 0 Tante Selection Sumnnat

Reactor ModwCtor I

0OL Mg Constttuant e
* I lux E'rchnwm en :

Etssls for Paramneter Dferences:

-I

I, [ u upSummrary (Uwdf __ _ _ __ _ _ Basis lor burmup used In estimkate:
frorm SFD Estknxted_

Checks_ ____

Eaticuted SumupI. ____________tp~r Gve B MU Estimtated 301. MMIGven 106. HU
B aundk W ,0 .12 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

'Ratrduadon. me rm oval O=Wg atdppkig or ether 02e =dmff*i fiag krs.adam oeaed ior KWd

*T
t

Woal *w bal kW aasocated WM M Siwok ~eenawet be vided by OM1 hsavy wmetrl ea ID lage qapefc btvajp valkes (MW dVG T.

0OE�SNFiFtEP-078 

March 20(�3
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I
Fuel Radionuclide Inventory Worksheet

Fuel Nato FRR MM (UAl.XHf JAPAN
SNIF O a:6806

Fuel Untils & D,,.-. 81 -M4TR TYPE
Heavy Met al om 130124.116&g EOL.24.78619
ROD Storsel Sawu 5AS

'Fued ecaytartdaft: 2010
Estbriates as oft 20300

Tenplat. ATR (Ught Water, Akrn.. 60 lo 100%. U)
'Template Btaup Wd)c 3672

Template DO06. Heavy Meta Mase (IfT): 0.00116686
TemplateOecy mm O0 Yoms

Estimated
Canister u~

UsF51,

JI~~istlutes - a~~~~~~. Xb it Y. Yb Gamma Sources
Photon Totld

CLUWd Fronm Noinal~ BoutdbVi Fuel niltial Activity Nominal Fuel Sounding Fuel Energ Photons/see

Pwilonucis ~ Tamila" Fuel Bumnup (UWcpf surnup (UWd) (Cl) Irventoilea(Cl) Inventodesp)U Group (bounding)

Ac-227 6.6313E-10 30.68 61.37 0.00E.00 2.03E-08 4.07E-08 Ave. May
Am-241 2.0060E-03 30.68 61.37 0.00E+00 6.16E-02 1.23E-01 0.0160 SA79E,12

Am-242m 4.2429E-07 30.68 61.37 0.00E+00 1.30E-05 2.60E-05 0.0250 1.314715+12
Am-243 1.48996-06 30.68 61.37 0.00E.00 4.576-05 9.14E-05 0O037 1.1755.12
C-14 5.7135E-09 30.68 61.37 0.00E+00 1.75E-07 3.51 E-07 0.067 1.258E+12
C1-36 1.3124E-32 30.68 61.37 0.0012+00 4.036-31 8.05E631 0.0860 7.600.+11

C.1243 7.64300-07 30.68 61.37 0.006,00 2.31-06 4.82E-06 6.0000 6.8606401

Km-aS4 2.065DE06.0 30.68 61.37 0.006+00 3.336+00 6.6860E0 7.0025 3.162E400
CO-OD 5~~.35186-06 30.68 61.37 0.006400 2.93E-04 5.26E-04 11.0000 2.854*101

Cs-134 2.0396N.09 30.68 61.37 0.006+00 .6256-08 1.24E-017-70 4.5E1
Cs-213 &4.9728-11 30.68 61.37 0.006+00 1.536-00 2.2E056O.079+1
Cs-137 2.50313-02 30.68 61.37 0.006+00 1.49+00 1259E+0202W4.9E1
Eu-154 2.82546-02 30.68 61.37 0.006+00 7.606-01 1.1260E0 .702A4E*
Eu-155 428106E-04 30.68 61.37 0.006+00 1.31E-89 2.963-01220 IIE(
Pu-255 12.3686.04 30.68 61.37 0.006+00 7.486-03 61- 70 1.50606M
Pu-34 3.35697-03 30.68 61.37 0.006+00 1.036+00 2.806+00 ~471+
Pu242 3.63296.07 30.68 61.3 0.00+00 1.311-06 2.623-056ON2,6E0
Kr-225 2.2654-010 30.68 81.3 0.006+00 3.016-00 1.40E-08 .=&s~
Np-237 1.242E-6-1 30.68 61.37 0.006+00 2.SIE-03 7.66E-13 1.00 .4E

Ru-lO 6.03589E-06 30.68 61.37 0.006+00 1.95E-04 3.90E-07
80-70 1.92933410 30.68 61.37 0.006+00 3.97E-04 7.946-04
Pm-146 1.8674E.06 30.68 61.37 0.0065+00 3.596-00 7.106004
Sr-gO 1.825486.0 30.68 81.37 0.006+00 5.91 E+0 1.18E+00
Tc-99 4.22396-04 30.68 61.37 0.006+00 1.306-02 2.963-02
Pu-240 2.0936E-12 30.68 61.37 0.006400 1.566-10 i.136-10
Pu-241 34.165E-02 30.68 61.37 0.006+00 1.296-06 2.057-06
Pu-242 3.92706-14 30.68 61.37 0.006+0 I.916-13 1.23E-12
11-228 2.6064-106 30.68 61.37 0.006+00 7lAIE-0S 2.40E-06 8 _________

Ue-232 125826E-07 30.68 61.37 0.00E+00 3.866-06 7.26E-13Tema oe
Fb-103 2.358W2560 30.68 61.37 0.006+00 7.926-08 1.586-074 o~a eM Budn
Se-279 1.24506.04 30.68 61.37 0.006+00 6.666-04 1.136-064 upM HgOtt

n-1236 1.15493-05 30.68 61.37 0.006+00 3755E4 9.1-04 7.310E 1A0+0

YF-90 1.92546+00 30.6 61.37 0.086+00 5ME1+01 1.18E+02

OTh-23 4AaS&W306nu1.3 lde10 6.2936+0 1.196E-06

Nmnh1tal0730 30 la1.37 in 86OE0 - val 6E-0 772-yTeralPoe
LL233 2-1825E-09 30.~~61 13 havaadibaEl 00 7.2E06teEd7 NmialHet. wu

LRat usje.irerto-2d3g.t4tgo olrdt Co4*i450Eta 0rcla30 case far 37 el.00+0 56E0 .3 2 Otu etOtu

'TWbm aalfe soatd235ie oselmstb llehy06 ev me7235-0113068 gel 4sped0 4C ms9 8lEe 2 4(IEI0 (wn) T).

J
J
J
U
U
J
J
J

I
j

A3
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Fuel Radionuclide hventory Worksheet

- Fuel Name FRR MTR (UALXX-EU) NETHERLANDS
SNF D ta. ON

FUe Units & Deacr: 14 -uTR TYPE
Heav Metal Mas: SOU.3.19f3t9. EOL-3.18fkg
ROD Sorag Sit: SRS

VFuef dea Ot date: 210
Estimates da of 2630

Templte. ATh OJgW Waer. Alun.. e0o b 100% U)
armoplate Suup(M Wd): 3572

atptate SOL Heavy etal Mns (T OMl) 00116689
Teolat Decba Tine: 20 mr

Estimated
Carister usage:

0.58 i

Eat Fiates In X. a x x, b y Y Ganna Sources
Photon Total

CWUWd From NoinS Sotinding Fuel hlial t Nominal Fuel Sounrg Fuel Energy Potonssec
Randlonudlde Template Fuel Burnup (MWd)' Btumup (IWaI)' (Ci) : wentorles(CI) hwentorlee(Ci) G-Wp - bouncing)
AC-227 6.6313E-10 3.98 7.96 000.E+00 264E-09 527E-09 Avg. UleV
Amn-241 2.0060DE43 3.98 7.96 O.ODE+00 7.98E-03 1.6DE-02 0.0150 6-399E6.1
Amv-242m 4.2429E-07 3.98 7.96 0.00E+O0 1.69E-06 3.38E-06 0.0250 1.7466121
Arn243 1.4899E406 3.98 7.96 O.OE+00 5.93E-06 1.19E-5 0.0375 1.t23E.t1
C-14 5.7135E.9 3.98 7.96 0.00E+00 2.27E-08 4.55E-08 O.575 t.631Elt
Ct46t 1311241E432 3.98 7.96 O0.OE+00 622E-32 1.04E4t1 o0eso 33596.10
CI-243 1.644SE-07 3.98 7.96 0O.OE+OO 6.24E-07 1.31E-06 0.1250 4.066-E0
CI2443 933DE45 3.98 7.96 O.OOE+OO 3.87E-04 7033F-04 02250 BS59E+10
Co6-0 5.3t86E-06 3.98 7.96 O.ODE+00 2.12E-05 4.23E4- OJ75 3.70E810
Cs-134 &1263E-03 &98 7.96 0.00D+00 1.26E-02 2S.1E-4 OD5 6.0411
Cs-135 &4077E-06 3.9 7.96 0.ODE+00 L.37E405 Z74E405 GA86 1 +10
Cs-137 2.0313E+C0 3.98 7.96 O.D~OOE S.O8E+OD 15i2E+01 1250 6J30E+D9
Eu-S4 2.4513E-02 a98 7.96 0.00+00 9.7E4-02 1.E4-01 1.75 2.GM
Eu-155 4.8175E-03 398 7.96 O.ODE+00 1.92E0- 3.83E42 22C 2-3<SE404
Fe-SS 12397E-04 3.98 7.96 O.ODE+D 4.93E-04 91.86E-04 Z750 1.37E04
H-3 4Z697E-03 &98 7.96 QOOE+OD 1.82E402 3.64E42 J5000 6.15SE4Mt
1-129 7S53D0E-07 &98 7.96 QODOE+00 3.00E406 5.99E406 SAMOO J705E4OO

Pu-841 1.3415E-02 3.98 7.06 0.006+00 4.336-01 2.66-01 A4ME0

Np-237 9-556E4-06 3.98 7.966 0.00E+00 14-05 762.80E45 I= S95E42
Fa-231 2.0359E49 3.98 7.96 O.OOE+OO 8.1E0E9 t562E408
Fb 2tO 4.9728E-11 3.98 7.96 O.COE+00 1.98E-10 3.96E-10
FII-147 4.258 -072 &98 7.96 O.OE+00 1.93E-01 3.86E-e
Pu-23B 1.8254E402 3.98 7.96 O.ODE+OO 7.26E402 1.45E-01
Pu-23 42810E404 3.98 7.96 O.OOE+OO 1.70E43 3.41E403
Py-240 2.4368E404 US9 7.96 O OOE+OO 9.69E404 1 .94E403
Pu-241 3.3415E402 3.98 7.96 O.OOE+OO 1.33E41i 2.66E401
Pu-242 35329E407 &98 7.96 O.OOE2+CO 1.44E406 2.89E4-6
RB-22 22854WE-10 age8 7.96 O ODE+OO 9.09E-10 1.82E409
Pa-228 * 1.2426E-14 3.98 7.96 O.ODE+CO 4.94E-14 9.89E-14
Ru-106 63589E46 3;98 7.96 Q.ODE+CO 253E45 5 06E405
So-79 t2933E405 &98 7.96 QOOE1+OO 6.14-GS 1.03E044
SIF126 1.1574E4.5 3.98 7.96 O.ODE+OO 4.6DE-05 9 21E405
Sr4D0 t.9248E+OO &98 7S6 QODOE+OD ttl6E+OO t15-3E+Ot
Tc499 4.2239E404 USB 7.9 O.OOE+CO IM6E403 336E403
TIF229 5.0953-t2 &98 7.96 Q.OOE+OO 2.03-11 4.05E-t1
TIF20 4.I8&SE-45 &98 7.96 QOOE1+OO t.67E407 3.33E4
Th-23_ _ 1.9270E144 &98 7.96 QODOE+CO 7.66E-14 1-53E2-13
TI08 4.6024E-8 398 7116 QeOE+00 I BE-07 3AS6E-07
U-M3 12582E407 &98 7.96 O.OOE+OD 6.00E407 1 COE-06 Thermal Power

U1-234

Y-e00

ZS825E-49 38 7.96 O.OOE+OD 1.03E-08 2.05E6-08 omrnajrStOat Sounding
1.450E-04 &98 7.96 O.OE+O0 734-04 1A7E-03 OuW ut Heat Outwpu
-272356-06 &98 0.00 6.42E-03 6.40E-03 .42E-03 tais (waels)
1.5493E-05 &98 7.96 O.OOE00+00 .16-0 123E-04 0.E-02 10Et-01
-4.28516E09 &98 0.00 7.51E-05 7.51E4-5 7.51E-05 Total TOWal
1.0254E+00 3.98 7.96 QOOE+OD 7.66E+0D t53E+01

kadk-,Wvlk| 7.-6ME, 1 54E+01

I Templale Sdle iosi Sum=

I- F"I-kw
I 51SOL C lt unch ard L

tflurm Summuary VAWdf

ILE

nmar~-yrunP Smir.adae
'It, ~~~~~I

--- -- -- I

FRn BFD P0 Ut 8asis for Parameter Diferences:
UIJTWAY LlJffWATM

92S999#94 OD to 10o

Basis for bhuump used hI estimate:

lam bnW iadtd km ti hay mu mm tilayed
bssns~edth Sic . rlxJbaa

roT beam MxN M a11 li a deodatda WheU Wwwotaht Watal be dyved by S0OL heav moLt Mas to got ageCiC bum vakies (MW6%MT).

DOEISNFMEP-M
P&VWMO
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I
Fuel Radlonuclide Inventory Worksheet

AT. an Tepltq irmd
Fuel Name: FRR UTR (UALX-HEU) TAIWAN

SNF to 0: GM6
Fudl Units esor. 035-M UTRTYP
Heavy &kWa Usia: BOL-4.76ftg EOL-4.7ver
ROD maore S8a: SRS

'Fud decay sat data: 2010
Estnatee of* 2030

Temptate ATR pjp Water. Akan. 60 to 100%. U)
'Terplats BDunuup Wd>: 3672

Templaea SOL Heavy 1 atal Man (UT: o00011e6s8
Tempbbt DeMTk: 20 yeas

Estiated
Canter usaqe J

18hx16 -
1 1.46

I:1L FEstim't*i X. m b Y. yb Gamsn Sources
Photoa Total

CUUWd Fryom Noriial Boxnng Fuel Iitlbl Activtny Nominal Fuel Boundlng Fuel Energy Photonase
Radonuclide Template Fuel BDunup (lWd Bumup (MWdf (Cl Inventodes(CIl) hm1tods(CI) GrOup (botindb
Ac-227 6.6313E-10 3.31 6.63 0.00E+00 2.2OE-00 4.40E-09 AV. May
Am-241 2.0060E-03 3.31 &.63 O.CCE+00 6.E6-03 1.33E-02 o.150 7.00E+11
An-242m 4.2429E-07 3.31 6.63 0.00E+00 IAIE-0s 2.61E6-0 0.0250 IAS1E+11
An-243 1.4899E-06 331 6.63 0.00E+O0 4.94Es-06 USE-0 0.0375 1.28E+11
C-U4 5.7135E-s9 l31 6.63 O.OOE+00 1.89E-08 796E-0 0575 1s359E+11
C-36 1.3124W-32 331 6.63 0.0OE+00 4-5E-32 L706E2 0oaso &217E+10
Cm-247 1.6443E-07 3.1 6.63 O.OOE+00 .540E6- 1.996-0 0.125000 S3.K+10
CF-28 1.033DE651 3.31 6.63 O.OE+00 - .s72E04 1.94E144 o00 7.167E+10
Co260 9.56E-06 3.31 6.63 0.OOE+00 1.76E0 3-s3645 0.37500 .086-+10
CP-134 Is035E909 3.31 6.63 0.00E+00 1.7E5-02 1.0E42 os0o 503611
CB-1S5 4477E406 3.31 663 O.ODE+00 1.14E5-s 229E105 6G1 0509E
CP-1S7 Z.0313E+00 3.1e 6.3 0.006+00 73E+C0 3sE241 I 4
Eu-1s4 1.4s13E242 3.31 6.63 O.OE+00 012E-2 1.82E41 1.7500 Z Z
Eu-155 4.217sE44 3.31 663 O.O0E+00 1.60E32 2184-2 02sco 85r6E+04
FP- 12s7E-04 46.63 0.00E+00 4.1018E4 S.22E404 z73M 11SE4

-3 4341.03 3.31 a63 O.ODE+.63 0.6E4 3+0.12 3.5X00 42.E261
1-129 7-53OOE-07 331 ae O.ODE+OO .5E20-06 4.2sE41 6.-00 36
Kr-ss 1.08504E-1 3.31 663 0.0DE+00 760E8-1 7.1sE41 .6 -.0SE90

237 12512E-07 3.31 63 0.00E+00 117E-0S 6.33E46 11oxo 4.03PEo
P-231 2.0359E-9 331 663 0.00D+00 6.75E-09 1.3E1-08
Pb-210 4.672sE-01 131 .63 0.OE+00 1.61-10 1.0HE-10
Pm-147 4.25S2E402 331 0.03 9.DOE+03 1.58E-0 .22E5W
U-23S 1.R549-02 3.31 .63 O.OE+ 6.00 s.1462 1.21E-0-
P>2s 4.2s10E-4 3.31 Ies3 O.DDE+OO 1A42E4S 2.s4E4S3
Pu-24e 2.436SE-04 131 e.63 0.ODE+00 &OSE-04 1.62E403
Pu-241 &3415E-02 313 ees QODOE+OO 1.11E401 Z.22E401
Pu-242 46325E107 3.31 0.68 1.0DE+OO 120E064 Z.41E4B0T
Rs-226 228s4E-10 lS1 e.8s O.ODE+CO 7.SE-10 1.52E49
Fa- 22s 1.242sE-14 3S31 e.es O.ODE+CO 4.12E-14 8.24E-14
RuDOB5 e.358ME6 lS1 e.es O.ODE+CO 2.1 1E-05 4.22E-0s
SB-79 12933E05 3131 e.es O.ODE+CO 42s1E-s 8 sE-s
Sn-12s 1.1574E-05 3.31 e.e3 O ODE+DO 3s4E-05 7.e7E.Os
Y--90 1.9248E+00 3.31 6.63 OO.E+00 6.38E+00 128E+01
Tc 99 4223sE404 1.31 e.63 O.ODE+OD 1.40E403 2.s0E-W
Th-22s si093E-12 3131 653 OCOE+DD 1.6sE41 s33SE-11
Th239 4.1885E-8 3M 16.6 OCCOE+CO 1 sE47 Z78E4G7
The232 1.a270E-14 6,e3 OlOCE+OO 6-.4-14 1.28E-10
TP-20S 4.6024ESS 31 6se3 O OE+OO 1-3E uS 7 lOSE4l7
U252 125s2E47 3M 6e3 O.ODE+OO 4.17E407 l34E7 Thermal Poww
U233 zss2sE49 13 6es O.OCE+OO 6s6ENos 1.71Ems Noml Ho Boinan
U2S4 IsKsDE404 3M 6.6S O.ODE+OO - e2E404 1.22E4S Outpu Hos utput
u-235 -Z723SE-06 3.M o0 oo s sE43 9ss8E4J3 s ssE& (Wa} (e"at

UL23B 1.54s3Es 3131 66S QODE+OD s.14E-s 1.CSE44 7.9E402 153E401
u2s -42851E-0s S30.00 1.0sE-" 1Ds9E44 1nsE44 -TM ~ Tobal
Y-s0 1.s254E+00 &3S1 6SS ODDE+CO e-18E+OD 12sE+01
Othar Radionubkies I uE+0r 1.2BE+01
IIL Tefui Sdlecdion 9u~nn, Bwuu am~ SS. Aidw .< ..>a
Ternlat Selection u - 1

Fro SFD Used B s Pwamebfm Dfer*&
Reator HoCrdwDri LUGHTWATER U(1WWAnE

Fudl ALUMA

BOL Enrch m

Bumnup Summar (MWd) sf for burnup used in estmt:
Fro SFD Estr ath

Soundh9g b- Is _be Mm -k

Sumip Multipole Given Strtu Estionatad EOL HWMIh_ Eg, Huflr
OoI °°t:40 o 1

Boucig-1 0.00

'TotrtUI buwfr a1 hl k cltd wrb Us wolwInun be diiad by BOMt.Mnsta mmz b 9gset ilic turlp vakm(WdIT).

J
J
J

j

I

J

J
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Fuel Radionuclide Inventory Worksheet

Fuel Name: PAR MTA pJALX-LEU ARIGEN11
6MB ID*- 547

FPel Units & Deso-. 30 -ASSEMBLY
Heav~etl Mes: OLs18&75kg: EOL-10.714kg

ROD Storage Site: WSS

',ra deway art date 2010
Estimates as of 2030

Talnpite: ATR O(gh Water, AN. 500to 100%, U)
ayoplste umnp(MWd): 3672

Tenpiae BOL Heavy meal mass (Mi): , 0.0011669
Ternobet Decay TVne ~ 20 wem

Estimated
Canister usage:

125 ,

IL Eadnutta m iW s b Y. Vb Gamma Sources
Photon Total

CVUWd From . onal S Bounding Fuel Iltlal Activity Nominal Feel Sounding Fuel Energy Photonshtec

Radlonuclide Template Fuel sumup (MWd) Gumup (mwd) (Cl) - ventories(O) hventorlWs ) VGoup -bounding)
AC-227 6.6313E-10 34.09 68.19 0OOE+00 226E-08 4.S2E-08 Avg. NOV

Am-241 2.00604-03 34.09 68.19 0.00+o00 6.844-02 Z7E-01 o0o.50 7.19_8.12

An-242mn 4.2429E-07 34.09 68.19 0.OE+e00 1.455-0 2.89Eff 00.2so 1A97E+12

Am-243 1A899E-06 34.09 6819 O.O0E400 5.00E6 1.02E-04 0.035 1.30SE612

C-14 5.7135E49 34.09 68.19 .OOED00 1.95E-07 3.90E-07 . 0075 19SE012

Ct46 1.3124E-32 34.09 68.19 0O.O+.O0 4.47E41 &95E41 0.0s5 4.450.+11

C-243 1.6443E-07 34.09 68.19 0.OOE+00 2.61E6-6 1.12E-05 0.1250 .7118E+11

Cr-244 .9330E05- 34.09 68.19 0O.E+000 3.7 -03 2.O0003 0200 .222E+11

Co-60 S.3186E-06 34.09 68.19 0.00E+00 1.81E-04 3.63E-04 o1n00 .174E011

Cs-134 3.1563E03 34.09 68.19 o.OOE+00 6.48E-01 2.15E-01 0.5757 6.17ZE+12

Cs-135 &4472E861 34.09 6&19 0.06E+00 1.1870-04 23sE9-4 oJso 752E10

Cs-137 2.0313E200 34.09 68.19 0.00+E00 6.93E+01 139E+02 120 4AKM+10

Eu-154 2.346E-02 34.09 68.19 0.00E+00 8.36E-01 1.67E.00 1.70oo 22E4W

Eu-155 4817E6043 34.09 68.19 0.006+00 1.64E-01 32BE-01 22500 2MpF25

Fe-55 12397E-04 34.09 68.19 O.OE+00 4.23E-03 8.45E43 .2.7600 t.1JE+05

H4- 4.367E403 34.09 68.19 0.00C+00 1.56E+00 3.12E801 30%0 SAMEW

P-129 7-530E9-07 34.09 68.19 O.00O600 2457E-05 2.138-05 SA 4.1sE401

Kr-85 1.08646-10 34.09 68.19 O.OOE+00 7.70E960 715E+0 7.00s 4Jo2E4oo

Na-22 12661E46 34.09 6a.19 0.0026+00 424 6.52E4-4 1100 17

pR2-10 2.0359E9-0 34.09 68.19 0.OOE+0 .94E-048 139E-047

PS-21 4.92S3E-11 34.00 68.119 0.006+00 4.416-04 8.32E-04

Pn-147 4.8502E4- 34.09 68.19 0.006+00 1.65E800 3.39E040

PIF28 1.254E802 34.09 68.19 Q0OE+00 622E.01 124E4+0

Pu-239 4.2810E-04 34.09 68.19 0.00E+00 1.44-02 2.92E-02

Pu-240 2.436E-14 34.09 6819 0.00+E00 &.31E-03 1.66E-t

Pu-241 3.341E8-02 34.09 68.19 0.00+0 114E360 2.6RF00
Pu-242 3.632370-d 34.09 68.19 O.OOE600 124E7-1 2143E-

Ra-226 22454E-10 34.09 68.19 0.0062+00 7.7sE-0 31s6E-06
Ra-228 12426E-14 34.09 68.19 0.00E+00 429E-13 5 6r7E4P3

u-2106 6.3582sE4 34.09 68.19 0.00E+00 Z E4-04 4.34E-04
So 79 1293311-0 34.09 e61s QO3OE400 4.41E-04 &s2E044

Sn-126 1.174E-04 34.09 6819 O.E0+00 3.29E-04 76E-02t4
s,490 1.9248E+00 34.03 e&.19 QOOE400 6.56E+01 1.31E402

TU-39 42235E-04 34.09 06t. oOOE+00 1.44E-4 L6.E-0W2

Th-22s s 0ssX-12 34.09 e6.1s O OOE400 1J74E-10 3.47E-tO

Th-230 4.18ssE-M 34.09 68.19 0.00-+00 5A326046 21.6E6-0

Th-232 1,s270E-14 34.09 68s.1 (LOOE+00 6.s7E-13 1.31E-12

TSios 4.eo24E os6 34.09 e8.19 O.OOE400 StsE-46 3.14E6

b2-2 12ssE407 34.09 6s1s O.OOE400 42sE406 a68E406 Themuttl Pewer

U-233 zss82sE-s 34.09 ea.19 Q.OOE+OD s.SsE-08 1.76E4(7 -NolikW "W -Bounding

U-234 1.845E-04 34.09 8619 O.OOE+0 e2sE403 126IE402 Otd "W tgOuw

U-235 -2.7236E46 34.09 QOO &W1043 sa01E-3 s&1DE43 Two) (atts

U-236 Es5433E465 34.0Et e8.19 QOOE4CO s2sE404 1 06E3 &13E-01 IA3E*M

U-243 42s51E-09 34.09 o.oo 504E-03 6.04E-03 6.04E-03 Total Total

Y490 1 s2s4E400 34.09 68.19 O.OOE400 es66E+01 1.31E402

Othe Flmouces 6.5121 1.32E+DM

Temh Seteabnm Summaiv

n Used ffrasis b Patameter Dfferences:

Ibs" Mod rattT. L~WATM UG~tWAMR T& Twqkm earned for k*e Wmoe

Fuel Cb klbW. ALUM AWUM T11 wedr_ AYR TwWM an a t IP a11tp r * ed0Su4 weE AYR a mtat.e

SOL HU Contita U U W

toL Enihnn 20 Ob 1at0

Bumup Sunmeary (IWJ- 1l3s f|or bunup used hi estimate:

. Fhm SFD E _ I
k*%*_ 34 oNsabdt h b #d

Checks _ _ _ _ _ _ _ _ _ _

u Nu Oven 8urnup E l Estimated EOL NGIW ~ H OLe HU
Nombil 0.01 100:

'Rsbw 0WPae:w am37ov50soag o d0ab a-8fr lt5rtconed1o0-.

Tbkal txu km di hi!samdaed wihfs at~ be &Idted by 80c hev dita mms to go pdti bu p vlis (MW6 ).

DOE/SNF/FtEP-M
Revision 0
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Fuel Radlonuclkhs Inventory Worksheet

i)FOO-4aTrmpteis
Fuel Nun FRR &IM (UALX-LEU) JAPAN

SWu me-. 581
Fuel Units A Desa-r 27 -ASSEMBLY.
Heav Metal MOW- BOL.17.48259 EOL.17.469k9
RooDstaraweShm.SRS

'Fuel decy sttl date 20tO
Estimates oa. 2030

Tempt.: ATR (Ugh We, Am.. 60t b100%. LI)
'Template Bwantp(MWd): 3672

Temnple 801. Hem" Ietal llass (t) 0.0011668t
Templh DeCay ThW. 20 yea

Estia*te|
Cnilster usao J

. 1.13

H., Estmatesint . N 'b t VY yb Gamma Sources
Photon Total

CUIIWd From Nominal Boundhg Ful bN ACiAvy Nominal Fuel Bounding Fuel Energy Photorasec
Radionuclide Template Fuel Bumup (UWd Burnup (IUWdf (Co bwentodes(CI) hIwventod*CI Grp (oundingl
AC-227 6.6313E-10 12.78 25.57 O.ODE+00 8.48E4-9 1.70E-08_ AM oV

Am-241 2.0060E-03 12.78 25.57 O.OE+00 2.56E-02 5.13E-02 0.0150 2699E.12
Amn242m 4.2429E-07 12.78 25.57 O.00E+00 5.42E-08 1.08E-05 Obso 5813E.11
An-243 1.4899E-8 12.78 25.57 O.OE+W t.9DE-05 3.81E-05 0=375 4.896E+11
C-14 5.7135E-09 12.78 25.57 O.ODE+00 7-30E-08 t.46E47 0.0575 5243E+11

Cl38 t3124E-32 12.78 25.57 O.OOE+DO 1.68E-1 3.36E-3t o0osso a6E+l

CE-243 1.64t3E-07 12.78 25.57 O.OEDO z.10E-01e 4.20E-06 .t250o 2S4E+1 I
C-241 2s.330E06s 12.78 25.57 0.0OO+00 .7sE-04 7.9E4-04 025.0 217a.E+01
Co 60 s331s6E-04 12.78 25.57 O.OE+00 .s2E-04 1.36E-04 1.0750 1.1S9E41
Co-134 3.1563E03 12.78 25.57 O.ODE+00 4.04E-02 87E42 05750 I41E+12
CR-135 2.447E4 12.78 25.57 o.OOE+00 4.AiE-05 as2E4s oJ5 32626+10
Cs-137 .22313E64 12.78 25.57 O.OE+00 2.60E+01 O39E+01 t2era Pow74E+10
Eu-1s4 2.4513E4 12.78 25.57 0.00E+00 3.13E-0 627E-01 1.7500 8 on2Ed
Eu-1s 4.817s4-043 12.78 25.57 O.E+O Q16E402 1.23E4-01 22500 7He% e4t
Fes-5 1.237E-04 12.78 0.007 7.C5860 752E6-03 317E-03 z7asoo 42WaE+s 4

H4 ~~~~~~~4.s6s7E43 12.78 25Ss7 O.OOE+00 s.s4E402 1.17E401 &-,oo 22t2E+02
S129 ~~~~~~7S3=E0DE7 12z7s 25.57 Q.DCE+OD 9.63E-06 1.93E-05 s-ocoo Z194E+0t

Kr-8s 1.0850E41 1Z.7S 25.57 Q.OOE+00 1.3sE+00 Z.77E+00_ 7.0000 1.t474E+00

NpU237 9.556-06 12.78 25.57 O.ODE+00 122-04 Z944E-04 1t-0C00 2810SE-1
Pa-231 2.0359E-09 12Z7S 25.57 QODOE+O Z60E48 521E-M_

Ph210 4-.72SE111 12.78 25057 O.76E+-0 637E-10 1o27T49
Pn-147 4.SsD2E2 12.78 2557 O.ooE+0O 12"OE-01 124E+00
Pu9238 1.5254E42 J2.78 25s7 O.0E+00 2438E601 4.67E-01

hu23 42810E-04 12.78 25.57 O.OOE+0 SAo 5 -E3t t.csE4-2
Pu-240 Z.436sE404 12.78 25S7 Q.OOE+D _ 312E403 S 23E403
P241r 3341sE42 12z7 25-57 o.oE+ 427E641 S54E401
Pu-242 3.629E407 _ 12.7S 25.57 Q.OOE+00 4.64E-0s s.2sEce6
R -226 2-2854E-1 12Z78 25s5 O.ODE+CO 2.s2E409 s.s4E-s
Ra 22S 1.2426E-14 12.78 25.57 O.OCE+00 1.5sE-13 3JsE-13
Ru-108 6-3589E- 12.78 25.57 QCCDE;40 - S13E5 1.6BE044
So-79 1.2s33E-0s 12.78 25.57 QOCOE+CO 165sE44 3.31E044
Sn-126 1.1574E.05 12Z78 25Ss7 O oDE+00 1.48E404 2.964404
Sr40o 1 .9248E+00 12.78 25S57 QODOE+O 2.46E |0O 4.92E+01
TC-99 4y439-4 12Z78 2SS7 Q.DOE40D 5.4CE43 1.08E42
Tb-22s &0ss3E-12 12z7S 25.57 QO.OE+CO 6S1 E-11 I 1.3CE-10
Th-230 4 tessE-0 12.7S 2S.57 o.oDE40D s.3sE407 1.177E-0s
Th-232 1-9270E-14 12Z78 25.57 O.ODE+CO 2A46E-13 4.9X-13
T-206i604~s1J 25-57 MOOE+00 5.88E407 1.18E486
U32 1.2ssE47 12.7S 2557 QPE+m 1.te1E-OS 322E- 6 Thermal Power

U_233 2.582WER 12.78 25.157 S SDE48 Nominal Hesoathg Budn
U-234 1.84sOE-04 12.78 2ZSS7 -- OQDE+00 2.36E03 4.72E403 Outu Heat Ou%

UM 23524723SE-M 12.78 Q.QO 7s56E43 7A52E4 7s56E403 M!atto ( wfl

iS2B 1s54s3E-s 1278 25-57 O.DDE+00 tss8E44 3s6E404 3.05E-01 6.OE et
U-M -4.851E-0 12.78 .00 4.0E-03 470E-03 4.7CE43 Total Totald

D-9 L 25s200008 1Z10057 _.OOE+0 _ 2.46E+01 4.92E+01__
Other Ranclides Z.47Ei0t 4.95E+01

ILTCiaececisn*4 S &wop S_irs. atChecl; sn-qji
Tern4ml Semection Samme r.u

Fn SFD Use Bash tor Parnneter Dithrncs
Phido Moeaor. UGHITWATER L KBHTWA1ERn ___b _

Fuzl Cbedftw ALUUA AU)lt Tt- b M lm oo J _w oaeS _moo
SOL HiHl onstiuets U U

OM Enrichawnt % 20.000002 so fl 10o

Bu~nru SumUV (MWdf Basohr burnup used In esntr._ _ _

Chec__

_ _~ _ _ ___ _ _.__urup Muliie GienBuhu Estirao EQ HWIGhv ECL NU

Nornisk O.0

'Reactor egudaabt, ca removal. sbsge. shlpkq croW dal W t Inadh n ceased r fuel.

bwbumpfora taseodabed b* t e wod net bst Ie 8 L heavy mel man 10 ge st c bl e(WdfTM).

ad

DOEISF/REP-M78
evson 0
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Fuel Radionuclide Inventory Worksheet - -

Xrad andT*nglaUWIfnmin
Fuel Narm FFAR MTR (ALX-LEU iIWfASI

SWF Ut 555
Fuel Unka AL Deas-. 23 -ASSEMBY
Heavy MUeW Mm: D3L-3979ft EOL-34U.9k
ROD Storege Sie: SRS

'Fueldeaslrt date: 201o
Eatimate es GE 2030

Temnptet. ATR (u4 Water. Ain.. 6o 100%, U)

S ptat eBunupmUWu: 3672
Template SL Heavy Metal Mm OT : 0.0011689

Temolate Deca Thme: 20

Estimated
Canister usage:

16z10,

;1. Eetimatza m 8 VY Yb Gamma Sources
.I~hI~ .rom Nominal Bounding Fuel hdt~aI tphotiont Total

ClJtWd From Nominal -BoundiyngFuet hi alvcity - -Nominal Fuel Bounding Fuel egy Pihoonsec
fadlonucgd 'Template Fuel Sumup(MWO O un Wu' (Cin h l(CI) t4nv laCi) Group :ounding})
Ac-227 6.6313E-t0 659.06 1,31&13 O.OtE+00 4.374-07 8.74E-07 Avg. lbV
Am-241 2.0060E-03 659.06 1,318t3 O.OE+00 1.32E+00 2.64E+ O0OD150 .391E614
An-242m 42429E-07 659.06 1,318.13 O.OOE+00 2. 4-04 5.59E-04 .025 2A5936.13
An-243 1A899-06 659.06 1S18.13 0.00E+O0 9.82E-04 1.96E-03 0.0375 Z2.2613
C-14 5.7135E-09 859.06 1.318.13 0.00E+00 3.77E-06 753E-06 0o575 2703E+13
CI36 1.3124E-32 659.06 1,318.13 0.001+00 8esE-30 1.73E-29 0.06a0 1833.+13
Cm-243 1.6443E-07 89.06 1,318.13 0.E0+00 4.tE4-04 2.17E-04 O.tZ0 1.1026613
Cm-244 2.930E-05 659.06 1,318.13 O.OOE+00 17.3E402 3.87E402 7.00 6A.OE+13
Ct-60 5.3186E-06 659.06 1,318.13 O.OOE+00 J.51E-03 7.01E-03 o11mo 6.135E+12
Cs-134 3.t563E-43 659.06 1,318.13 O.00E+00 3O86E00 4.16E508 ISM IA019+14
Cs-135 3A477E6- 659.06 1,31&13 O.E0+0 .227E03 4.54E43 = OOM II+0+12
CsB-37 2.0313E140 659.06 1,1&13 O.OOE+00 134E003 2.16B+03 1=0 ii6:E+I
Eu-154 2A513E-02 659.06 1,31a13 0O.OE+00 1.62E601 3.23+01 1.7500 4E+10
Eu-155 4.875E-043 659.06 1 31a13 O.OOE+00 1E+00 6.3E+OO 22500 311oE4a1
Fe-45 12397044 659.06 131&13 O.OE+00 &17E02 1.63E401 2750 2.1tWE
PS3 435637E3-0 659.06 1,318.13 OOOE+00 2.3 04 6-02E+4 3 1.E+
1-129 7-53OE-7 659.06 1,318.13 O.OOE+00 4.S6E-04 9.tt3E-04 70 SAE02
iar-85 1.025M4-1 859.06 1,318.13 0OOE+00 7.15E+01 1.43E+0t2 760o 5.52E+1
Np-2i7 6.S561E-06 659.06 1,31813 O.OOE+00 6.30E-03 1236E-02 3 1XD 7.351E+DO
Pe-231 20359E4- 659.06 1,318.13 O.OOE+00 1.24E-03 21.8E406
it-2tO 41.728E-1 659.06 1,31t13 O.OOE+00 327 Et-0 6165E64
Pm-147 4.8502E02 659.06 1.31a13 GO.OE+OO t2)OE+Ot 6319E+Ot
PuS-8 1.8254E42_ 659.06 131a13 O.OE+00 120E701 2.41E+01

-9239 4280E4-04 659.06 1318.13 O.OOE+00 2.8-01 5.64E-01
Pu-240 2.36-E14 659.06 1,318.13 OOOE1+00 3.36E-09 3.21E-01
Pu-241 _ 3315E-042 659.06 1,318.13 0.006+00 276OE-01 4.40E201
Pu-242 3.6329E407 659.06 1,31&13 O.OOE+00 2.39E4-4 4.7S4-4
Fa-226 2.2854E-0 659.06 1,31813 0.OOE+O 1.534-07 307E-057
Uta-228 1.2426E-4 659.06 1,318.13 O.OOE+OO 8.19E-12 1.64E-11
1a.106 6.3689E8-0 659.06 1,A13 0.OOE+0 4.10E-03 8.3tE403
Se-7S 14293E4-05 659.06 1,31&13 O.OOE+00 1a2E403 1.70E1e2
Sn-126 1.1574E2.5 659.06 10.013 O.OOE40 7.63E143 154-02
SrS9O 1.9248E+00 659.06 1,31&13 OCOOE+OO 127E+OS 2.5tE+Ot

UC-29 1.4236E.04 659.06 1,318.13 0.006+00 1.026-01 2.04E-01 .7+1 2160

h-229 S.tl963-12 659.06 1318.13 O.E3 0 3.36E-09 . 072E-09
Th-2tO 4.188SE48 659.06 1,31&13 O.OOE40D P.75E45 5-52E4506
Th2- 1.SZ70E-14 859.06 1i31&13 O.OE+06 127E-11 2.54E-11
T140 4AM4E-08 659.06 1.31a13 Q.OOE+OO 3.03E405 6.tt7E4
tJ 232 1o2582E17 659.06 7St813 O.O6E+00 82 3E-5 1.5E+04 T3emal Power
U4!233 ZS625E4S 659.06 1,31a13 O.OOE+CO 1.70E406 3.40E406 NomnalNee HS ounidin
tJ234 I1B450E-04 659.06 1.318.13 O.OOE+00 1.22E401 2.43E-01 Oupu *kx t O1u tpuqit
UJ4!35 -2.7235E406 659.0S 0.00 1.49E402 1.31E42 1.49E402 1Waftt (Waft)
U-236 1.549tE405 659.06 1,318.13 QO.OE+CO i 02E402 Z.0tE42 s.S7E+1 Ma4Ewe
U4238 -428S1 E49 659.06 0.00 93itE43 V.37E43 gaWE03 Tdlat Total
Y490 1C254E+OO &59.06 1,31&13 O.0DE+0D 127Ett 2-S4E+03

0te ftdione 127E+03 2SSE+03

-empate elecion. ..m
Fm 5FO Used Basis for Parameter DIfemnces

Reacoh~dart U(IMINVAEI 2 tSHT W~AI lsTMe on=ltt _
AMs tCbddiWt ALUM S " ALM t TN &WmZ 1178oz on &It bdawya tdhm f A1IR aren_9

tUIL1 MM C bnltefa U U -1Im
amCL Endchme t 192ts0.o6 a 6 10o

Bumup Summary (UWdc . Basis for bumup used In estimate:
From _ _ _

Nombl aizf:ZZZZ e66s8 ld a be e2S6 d0 b
131t.1 BMdt1. knMspW ftemm8beiwh*udbmp

Checlcs -_'
IEsmalnted Bimupl

_ominst S&up"We Mtiultipr .0 CShm nuM1p CEetinmated E06 WLHtGvn EOL HU

_ _ __d i0 0.2
'Pt uwr. we temoval. garage. Stepi or cow dtate omm*u st brajaion mosed forbieW.

TOW bu lord bel ao edu tbis wmke rnt be ded by 8Lh hevy msaM to t terpef mv vja WdMDT .

A;_

DOFJSNF/AEP-M7
Re*.kio 0
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Fuel Radionuclide Inventory Worksheet

Fuel Harm FRR WRT 4UALX-LEU) VE6NEZUELA
9,. me: 558

FUel Unks & DOW. 6 -4 ASSEMBLY
Mm"v Miam Uima SM02kg; EOL=39.0461ig
ROD Steagsg SUN SRS

*Ftieldecm stuldAft 2010
Esakeame as oh 2030

TunpatU ATR 0JW4 WaWd Awan.. 00 ID 100%.6 U)
sronplmte Bunwp(W 367.2

Taauiate 501 NM"w MOWmiUsms (UT): 0.001885
T-nnlat D.- Thm atMain

Eslktted
Caniste usage

SI~X10'
1 2.67

IL. Esdzm0tcw- i6 - a4 Y. Yb Ganun Soumes$

Photon Total
CUIIWd From Nombu Boudn Fud Iniua Actfivaly Notni~nW Fud Bounding Fuel Enegy P _ooelo

Ptadionuctkl tOmplab FuelBumup(MWdr? Surmwup Wdf tCfl bntoris<CQ bv-Uw"C) Group (boundhoM
Ac-227 6.631-t0 3,933.54 7,867.08 O.ODE+00 2.61E-04 522E-06 AM0 6V
AQn-24 2.006DE-03 3,933,54 7,867.08 O.O0E+00 7.89E+D0 21SE+01 0.150 S.164E.14
Am-2426 4.2429E-07 3,933.54 787.08 O.OOE+00 1.57E-03 334.E03 O.o350 1.727E+14
AM-243 1.4ssE4-06 3,933.54 7e867.06 0.00E+00 56+01 1.17E-02_ 0.5750 lSO .14

Cm-145 3.47135E06 3,93354 7,867.08 0.006+00 2.625-05 4.49E-M 0.800 I1.316.13

aI-3 t.3t24E-32 3,933.54 7.8e7.0s O.O0E+OD 5.1 6E-29 tO03E2S 04Mf 9.749E+13
Cm-243 1.6443E1607 3,933.54 7.867.06 O.OoE+00 7.97E04 1.0E043 01250 5.766t13
Cm-244 Z.933DE405 3.933.54 1,86701 O.DOE+0DO ttSE.0t Z31E401 0240 s&412E+t3
Co-60 5.3186E-08 3.9s33s4 7,807JW QODE+00 ZD09E402 4ts8E42 0.3750 &682E+13
Cs-134 &1563E-03 3.933.54 7,867.08 O.ODEiOD 1.24E+01 248E+01 O.Sm~s sisrM*14
Cs-135 3 477E-OS 3,9335 1,867.08 O.ODE+OD 1-36E 02 Z.7tE42 o.ssco 1 OtE+t3
Cs-137 2.0313E+00 3,933.54 7,867.08 O.ODE+00 7.99E+03 71.60E+04 i2mc 5s766E*12
Eu- 154 2.4513E-2 3,93354 7,867.06 0.006+00 9.64E+01 1.93E+02 1.7500 Z.64iE211
Eu-1BS 4.8175E-03 3,933.54 7,867.06 0.006+00 1.896+01 3.79E+01 22500 2 321E+07
Fe-5S 12397E404 3,933.54 7,867.06 0.00E+00 4.88E41 9.75E-01 27500 1.31t2E07
H-3 4s697E4-03
1-129 7-530OE-07

3.6DE+01 6.030E+04
3.434E+035.92E403 I iJ

4 7,867.08 O.OOE+00 8.01E-0S 16DE-05
4 7,867.0s8 0OOE+00 1.96E-07 391E-07
, 7,87.08 0.006E+0 1.91E+02 3826+02PM-147 3,933-5i

Pu-238 1.8254E42 3.933.54 7,867.O6 I 1.44E+02
Pu-239

4 7,867.08 1.31E+02 2.63E+02
,4 7,867.08 0.00E+00 1.43E-4 2.86E43

Ra-226 2.2854E-10 3,933.54 7,867.06 0.00E+00 8.99E47 1.SOE-06
Ra-228 1.2426E-14 3,33.54 7,867.08 0ODE+00 4.89E-tt 9.78E-11
Ru-106 63589E646 3,933.54 7,867.06 0O.OE+00 2.50E-02 5.OE042
Se-79 1.293346 3,933.54 7,887.08 0.00E+00 5.09E42 1.02E-01
Sn-12s 1.1574E45 3,933.54 7.867.08 O.00E+0D 4.55E642 9.11E602
Stro 1.9248E+00 3,933s4 7s867.08 O.OE+00 7.72+03 1.S1E+04
Tc-9 4.2239F44 3,933.54 7.867.0e 0.00E+O0 1.66E+00 332E+00
Th-229 5.0953E-12 3,933.54 7,867.06 .002E+oO 2.0OE48 4.01E48
Th-230 4.1E8548 3,933AL 4 7,867.08 O.E0+00 1.66#44 3-30E-04
Th-232 1.9270E-14 3,933.54 7,867.0 O.OE+00 7.aE611 1526-10
TI-208 4.6024E46 3,933.54 7,67.06 0.0D0+00 1.81E44 3.62E64
W-232 12582E6-07 3,933.54 7,867.08 Q0OE+00 4.95E44 9.90sE4
U-33 25825sE49 3s933s54 7,87.08 OO6E+00 1.02E64 2.03E48
U-234 1.84506E4 3,93354 7,867.08 0.006+0 726E6- 1.452E+0
UW3 -2.7235E46 3,933.54 0.00 1.87E42 7.96E43 1587E42
U-3 15493640 3,93154 7,867.06 000E+O2 D09E42 122E41

Thenalm Power
Nomrda Hogd Bounding

Oulpift Heml Output
(watts) (Wafta)

9-M0A 1.M8+O2
TOW TOWaU4-28 42851E649 0.O 1.16E-C 1.16E42

Y-o

-

Ii
-

From SF 5 Used j a a o Pu m t rD ~l r n e
Remctor M o u m a f i~UGH WATER I1~ Turm ai was mdl Im Me mq amm~

Fuel Clad in I IIA L MIII I { A WUM J Ahti mald AT hR ai~memalta amap uau- (wwktd wmI atmaAT hma mmw atb
s o s . M M o r n % : 1 U I

BOL, Enokhdamtu = 2 60 10100
.

_

'In as tnt b u am . ad In AdiinatIBumuo Summlary fuWar

I

From SF Et
=Ifoh

Boundbw
5 . 35i4 m d b W a i M a a h m m i f bW s maw

=1

L Snm"Up murftlpl I Gwent BUMP I Eathnatmd EOL. HUGlvui 2 L HUM
I1U 1

.'PReackr shukbv co removal. sarage. shipngq or cher dWe conflmata MMd Imandialla ceased lor fusL
t m
TOW UPWa SW al ud aamwdalmd wflh Id woakdhust iun be divkded by 90. heat" mai mani ID gia spwdic bamu values AMWKMT)
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J
Fuel Radlonuclide Inventory Worksheet

L Fuel e~ Tauiae IlatedInt, U .>
Fuel Nawm FRR ITR UALX HEU CANADA

SNF ID S. 294
Fuel Unle & Oear. 14 U LTI-PN CWSTER
Heav Metal Mass: B0OL2Z0g EO'_2.192bg
ROD Storsa Sit SAS

'Fusl dea stat dael:. 2010
Esimate a d: 2o30

Templale. ATR (U0t Wat. Al eon.. to 10%. U)

ITempat. sumup(UW 3672
Template 80L Hey Met 1 M OT: 0.0011668

Temlate DeCxTe 20 years

Esmated
Canister use. i

zIVs I
0 o.s

JILEsdmxtiniem _ 3. :x b y. yb Gamma Sources
Photo TotWl

CVIWd Ftoa Normid 8oundfIt Fu Init Actfty Nomind Fud Doft Fuel Enrgy Photonetseo
Radionuelde Templat Fuel Bunrup (MWd) Bunnup (UIWd (CI) lrventarea(CS) bwentoreACo) Group (bounding0

AC-227 6.63t3E-10 1061 2121 O.OOE+00 7.03E-09 .41E-08 Avg. U*V

Am-241 2.0060E-03 1Q61 21.21 OOOE+OO 2.13-02 4.26E-02 0.01_0 2Z30E.12

AM-242M 4.2429E-07 10.Q1 21.21 0.00E+00 4.50E-06 9.00E-06 0.0250 4.886+11
AM-243 1.4899E4o6 10.61 21.21 0.00E+00 1.58E-06 3.16E-05 0.0375 4.082E+11

C-14 5.7135E-09 10.61 21.21 O.OOE+00 6.06E4- 1.21E-07 0.0575 4.3508.11

C1-36 1.3124E-32 10.61 21.21 O.OOE+00 1.39E-31 2.78E-1 0.0850 1629E.1t

CA-243 1.6443E-07 1061 2121 O.OOE+00 1.74E-08 3A49-06 0.1250 1.7796+11

Cm-244 2.93308E46 10.61 21.21 O.OOE+0 311E-04 622-04 02250 22698+11

C00- 5.3186E-06 10.61 21.21 O.OOE+00 5.64E-06 1.13E-04 0.750 9.874E+10
Cs-134 3.1563E403 10.61 21.21 Q.OOE+00 3.35E-02 670E-02 05750 1._ 1Et12

C0-135 3.4477E-6 10.01 21.21 O.OOE+00 3.66E-06 7.31E-06 OB.Oo _ 2.723E+10

Cs-137 2.03138.00 10.61 21.21 O.OOE+00 2.15E+01 4.31E+01 12500 1.558E,10

Eu-154 2.4513E-02 10.61 21.21 O.OOE+00 2.60E-01 520E-01 1.7s00 7.13SE.06

J
A
J

_ 22500 -626E404
O 3S539E404

21.21 O.OOE+00 7.99-06 jVI-85
PO237S
P8431

10.81 2121 O.XE+00 1.15E+00 2.30E+00
10.61 21.21 O.E0+00 1.01E-44 2.03E-04 11.0000 1.160E-01

2.0359E409 10.61 21.21 O.OOE+00 2.16E4- 4.32E8-

1.21 .008E+O0
Pu-240 10.61 21.21 O.OOE+00 2.58E-03 5.17E43
Pu-241 3.3415E402 10.61 21.21 0.00E+00 3.548-01 7.09E-0
Pu-242 10.61 21.21 O.OOE+00 3.85E-08 7.71E.06

4.5E-09

J

A
A

2121
Sn-126 i.1574E4-0 10.61 202. O4.4E+OO .23E404 2A4E34
Sr-go 1.9248E+00 10.61 21i21 O.OOE+OO 2.04E+41 4.0BE+Ot

Tc-99 4.2239E-04 10.61 21.21 0.00E+00 4.48E-043 39043
Th-229 5.0953E-12 io.6i 21t21 O.OOE+OO S.dOE-11I 1.08E-10

T-230 4.1885E40S 10.61 21.21 O.O1E+O 4.E1-0 8.189-07
h-9 1.92570E-14 10.61 2121 O.O0E+00 2.04E-13 4.098+13

Th20 4.6024E4S 10Q61 2121 O.E+0 4.88E407 9.71EW01
U232 12582EW 10Q61 21.21 QOO0E+OO 1.33E406 2.67E406

U233 2.5825E409 10.61 21t21 QO0OE+0D 2.74E4S8 SABE-M

UI234 1.S45E44 10.61 2121 O.QOE+QO 1.96E403 39tE403

U-235 -Z'7235E4S 10.61 0.00 4.43E403 4.dOE403 4.43E403

U236 1.5493E4S5 10.61 21.21 O.QOE+QO 1.64E404 3Z9E-04

U23S -42851E-M 10.61 0.00 5.11E4S5 5.11E4S5 S.11E4S5

Y-90 1.925dE+QO0 10.61 _ 21.2 O.OOE+QO 2.04E+01 4.08E+01

0th R~adiciucdi 2.05E+01 4.10E+Oi

ILTanwistSeptetlo. Suu ,Butw Sunmdm. ad aCleti,.9

T plate Setcto Summary
Fro P Used Bal for Parameter Ddlerencer

Reactor .od~a uar WAr ER UGHT WATER
FuwlC ALUM ALUM

UOL HU ConsItJr U U
BOL b tihmr V. 93.0999964 eob10101_

Bumup Sutmmar MW Basb for bunuap used In estimatb
, Frn SFD Estmtd

Nombh1: 10.Et hmpcama t einto hay nWawe de4owya

0.02 n1. birabmrVdttm t rt

NCmhaIFeZchiZZOM

Thermal Power

Outpot N eal Outpul
fwntla) (Wu"ts
23.63-1 801.00-1

j
Total ToW

J

J

j

'Readr eh nte reov. ara ideS or oter da ahnlardg atbdaton ceasedfOrtL
2TcW bunip ford lud a1a odad whh We wodrheet mned be dded by OM heavy metal mas to got spedcfc temp valuee aMW4VT).
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Fuel Radlonuclide hwentory Worksheet

Fuel Naern: FM MTR-C (U30846U) PERU

Fuel Unit & Dam. c -6ASSEMBLY

Iavy Metal Mass: BCL.6kq; EOL.6.Ong
IOD Sorage SUte: SRS

'Fue dca stt ae: 2 010
Estimates asep 2

Tenpla.e ATR h(UtWater.Alun..tosIO 100%, U)
aremplate munup(.l~d: 3672

Twnpbte SOL Hea Metal m PM: m0016689
Tempble Decay Tlme: 20 etas

Esftated
Canister usaWe:

1 10.25 1

_L EamE'atel . m X. Xb y. Gammna Sources

Photon Total
ClIKWd From . No ounding Fuel hitial Aciviy UIominal Fae Bounding Fue Ewergy Pholonseehc

RPbonuclde Template Fuel Burup (UWdf Bunup MWd)t (C)t CI) bwentorsCI) GroWp bounding)
Ac-227 6.6313E-10 312.52 625.03 0.OOE+00 2.07E407 4.14E47 Avg. MOV
Am-241 2.0060E403 312.52 625.03 0.00+,00 627E41 1.25E+00 0.0150 65SEE+13
Amn242m 42429E-07 312.52 625.3 O.OOE+00 t.3E-04 Z65E44 0.0250 I326E+13
Aii-243 t.4S99E-06 312.52 625.03 O.OOE+00 4.66E-04 .31E-04 0.0375 1.1976E13
C-14 5.7135E49 312.52 625.03 O.OE00 1.79E46 3.57E4Q6 O.75 1282E,13
.-36 1.3124E-2 31Z52 625.03 O.oOE+00 4.10E-0 8.20E-0 0.50 7.74SE.12

Cm-243 1.6443E-07 312.52 625.03 O.OOE+0 5.14E-05 1.03E44 01250 6241E612-

CliF244 2.S330E5 322625.03 O.OOE+CO 9.t7E433tB3E42225
Co4C0 5.3186E46 312-52 6?5.03 O.OOE+Oo 1.116E43 3,32E403 oJis 2.909+12
Cs-t34 3.1563E403 312.52 625.03 O.OOE+OO 9.86E401 1.97E+C O75D 4.745E+113
Cs-15 3.4t77E406 312.52 6?5.03 O.OOE+OD t1.O8E43 2.15E4-3 08500 8Jom3+I
Cs-137 2.0313E+00 312562 625.03 O.OEO 625Eg02 1nM4W 12500 458tE+tt
Eu-154 2.45t3E402 312562 625.03 O.OOE+CO 7.66E+C0 1.E3E+Ot 1.7500 2-103E+10
Eu-155 4B8175E403 312.52 625.03 O.OOE+CO t15E+C0 3.OIEgCO 22500 IM44E+WB
Fe-55 12397E404 312.52 625.03 OCOOE+O_ 3J7E42 7.75E42 zIso 143E4e

H 3 ~~~~~~4S697E403 312.52 625.03 *OOOE+O 1.43E+OO 2tl6E i 3.5000 4.799E+03
F1-9 7S300E407 312?52 625.03 MOOEcOO 235E44 4.71E404 5.0000 Z745E402
Kr-85 t.O850E-0t 3tZ5S2 625.03 OQOOE+CC 3.39E+-01 &.78E+01 7.00 3,0X401

L,
NP237
Pa-231
Pb-210
Pm-147

2.99-03 5.97E43 11.00 3395E*oO

312.52
4.8502E-2 312.52 625.03 O.OE400 1t52E+01t 3.03E+01

Pu-238 1_8254E-02 312.52 625.03 OOE+0 5.70E+OO t.t4E+01
Pu-239 4.2810E-04 312.52 625.03 O.OOE+CO 1.34t-01 2.68E-01
Pu-240 2.4368E404 312.52 625.03 OOE+0 7.62E-02 1.52E41
Pu-241 3.3415E-02 312.52 625.03 Q.OOE+O 1.04E601 2.09E+01
Pu-242 3.6329E407 312.52 625.03 O.OCE0+O 1.14E44 227E44
PA-226 22854E-10 312.52 625.03 O.00+00 7.14E48 1.43E47
Ra-228 1.242?6E-4 312.52 625.03 .OOE+00 3.868-12 7.77E-12
Ru-106 6359E-06 312.52 625.03 O.OOE0+O 1.99E43 3.97E-03
Se-79 1233E-05 312.52 625.03 .OOE+00 4.04E-03 6086E-03
Sn-126 1.1574E405 312.52 625.03 OO0E+00 3.67E43 7.23E43

!

s--90
- T,-O0

1.9248E+OO 312.52 625.03 0O.E+OD 6.02E+02 120E+03
2.64E41

TI206
_ U-?32

-- 4.6024E4
1.2582647
25825E4-
1.8450E44

-27235E46

312.52 -625.03 006E+00 6.02E-12 -- 120E-11
312.52 625.03 0.006+0 1.44E-05 2.8E-5
312.52 625.03 QOOE+4O 3.13E-05 7.86E-5
312.52 625.03 O.OOE40 6.07E-07 1.61E46
312.52 625.03 0.OOE40 5.77E42 t.t5E4t
312.52 0.00 2.59E43 1.74E43 2.59E43

at Power
Nominal 8. Sounding

-Ot MastOuot%

1-M236 t5493E4- 312.52 625.03 O.ODE04 484E643 9.68E43
-42851E-0 3122 0.00. 1.61E43 1.61E43 1.61E43

7ASE4+O 11SE4O1
Total Total

V-GO 1.9254E+O0 312.52 625.03 O.OOE+OD 6.2E4+02 i20603_
* Other Radwces 6.04E+02 1.21E+03

Selection g=7 6 .,,,- .,.. ..
Terlae Selection Surmnary

From SF Wsed Bass or Pararmeter Clifferences:
Reactor UGHTWATER US GHT WATER lee, s a, lq nuns

Fuel Ceddl ng ALUM AlUM Sl W im s ATR T as a d bll ate pmatU r t lw m l ealw f ATR m ld_*OL MM ConsttUadsm

SOL Ewklc t % 2.D 50 SotDI_ 100

wnau Suwnuay (IWd)' lao .or burnup used In esfimate:
Fwm M M~~athroated

Nomhk 1 312521Heibb*.n hr tta nte lesay s e
625 |asg 2 s mp um memlo te b et isnp.

OI- Checks '7

Eatdnated StBur p

mumvp "tow at"" Bumup ~Estirnaled SL~t HWrken MOL MMl_ _ _ _ _ _ _ _ _ 1 1.000.1

Ih= 0.33 .
lesor dshdown, cm remnoval. stoage, stgktgor otier dae wim*ig tat keadlatkn ceased lorwete.

Tcb hwav ior an kw associaedu wm tas wokheet nal be dvidad by 801 heavy metal mass to get speif bufp values OWueT).

DOEISNF/REP-M7
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Fuel Radionuclide Inventory Worksheet

Fued Nun FRR MTP-C (UJ3S12 LEU) CND
SNF ID 5 612

Fudl Units & Deser S.- ASSEBLUY
Heavy Metld Maes: 50--I( OLSf
ROD SW"ig Sfts SRS

'Fud Om art dae 2010
Estkiates s c 2030

Teplate: ATR (UJN Water. AkM .0 to100%. U)
2TOMpae Bu3.up(.W4: 372

Terplate 0A Heavy Mew Mai (UTh 0.01166
Terplate Decay ThIff 20 yera

Estinaled
Canister usage: J

s 0.33

11; Fstimatee :~ '-1 SX m a, itY Yb I Gamma sources

-COMd From
Tealata

t Photon ToAl
HNormintl Bounding Fud Mt Actlbvay NotrJnd Fudl Bounding Fud I Enrgy Photonstse

Fuel Bumuo (UWdf Burnup (MWd? IC)) IvientorealCh IventorlealCI Grow boundina)Rxtiond^_
Ac-227 6.6313E-10 6
Ar-241 2.0060E-C
AM-242M 4
Ant243 E+00 9.20E-04
C-1 4.91 0.00E+00 3.53E4- 7.0612-01 I O.0s75 2.532E+13

1234.91 O.OOE+O B.10E-30 1.62E6-9 I o.wO 1.530E+13
617.46 1234.91 0.OOE+00 1.02E-04 2.03E-04 I oats 13S03

2.933iE456 617.46 123s4.91 O.OOE+00 1.B1E-02 3.62E-02 I .so 1t.320E613
Co-60 5.3186E6- 617.46
Cs-134 31563E-03 617.46
CS-135 .4477E6-0 617.46

1,234.91 O.OE+00 3.28E-03
1234.91 O.ODE+00 1.95E+00

6.57E-03 0.3750 574SE+12

Ca-137

EU-155

Fe-55

1-129

E42 617.46 1,234.91 O.OCE+00 1SIE+Ot 3&03E+M 1.7500 4.154E+10
E43 617.46 1234.91 O.OOE+0O 2.97E+OO 5.95E+00 22500 3.S644E40
E04 617.46 124.91 O.OCE+O0 7.65E-02 1.5i6E-1 2.7500 2tO6Eu6

4.5697-03 617.46 1,234.91 O.ODE0+O 2.82E+OD 5.64E+OO 3.5000 9.473E.03
7-5300E-07 617.48 1,234.91 O. 06+0 4.65E44

lI S 1.0850E-01 617.46 1t234.91
Ni= 9.5561 E-06

9.30E-04
1-44E402
1.186-02
2.51 E-0
6.14E-0S
5.99E+01

7.0000 5.952E6u1

5.0000 5.390CE42

U'11.0000 6.672E.0
Pa-231 2.0359E-C
Pb-210
Pr O.0E+0 2.99E6011

1,234.91 O.OE+00 1.13E+01 225+E01
E-04 617.46 t,234.91 2.64E41 5.29E-01

Pu-240 2.436BE-04 e
Pu-241

4fl +00 2.24E-04 4.49E-04
1,234.91 O.OE+C00 IAIE407 2.82E-07

1.2426E-14 617.46 1234.91 O.OE+00 7.67E-12 1.53E-1t
RutC60 6.3589E-06 617.46 1,234.91 O.OOE+0 3.93E43
Seq-9 1.29333E-4 617.46 1

Sn-126 1.1574E-C

7.85E-4
1.60E-02
1.43E-02
2.38E4+0
5.22E-01
629E4.9

Sr-go
To-9G

1.234.91 O.OE+00 3t15E409
617.46 1234.91 .0E40CO 2.59E-05 5.17E4.5

1.9270E-14 617.46 1,234.91 O.E4+00 1.19E-11 2.38E-11
4.60241E-06 617.46 1234.91 O.00E+00 2.84E-05 5.68E45

E-07 617.46 1234.91 O.00E4600 7.77E-05 1.55E-04 Themal Power
E-9 617.48 1391 O.E0+0 1tS9E606 3.19E.06 Nomnal He Bounding

U-234 1.8450E604 617.46 1234.91 C
U-235 -2.7235E-06 617.48 0.00
.I-236 1.5493E-05 617.46 1,34.91

Ou . Hem Oudpd
(Watt, (waft,)
1A7E6.0 294E.1

ToW TotalU-23S -42851E40E _ 617A6
Y-90 1.9254E400 617AS
Othe Radionclde
IIL Tit Selecdo Sunmy. Bunwmry end Cl
Templat Selecion Sumnwy

From SFD Used
Rector , uG TW~EP uOT WAlTE

Fuel CMddhi U AWM
8OL HNM Conatluent u U

BOL E Ewn%:I 200000037 0 10t100

|Bumup Sunuinry (MWdY

Basis for Parafete Differences:
Tempmwa useed bla t *ig mres

;Wnutw m IOal paramesamo "I cneN Wi

Wise I -J TfJ .p U * .. .,.

L f4minsh

From SFD Estknate

617 bw c~mA~ km fthwq bemmp.bos

CheNks

EsOmated Bwrw#
I surnup Mu I Given Burme I Eastbiele VO. HWGIven E0L HN

I 1.01
n mI IL __ -.-t &

_Reactspl dmwLc erm ovA. rg t*' ln U W a _daecafimtig S dan cea edfor hvl.

obTil btean kw all ui aseocated wn Oft wntakeet mvd be dided by BOL heawy nieal lin ea 910 eIc bamn value (UWdNII.
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Fuel Radionuclide kwentory Worksheet -
L Fuel And late Sm me: .: va,

Fuel NuI: FRR UTR-C (US$12 LEU) GERMANY
SW ND 9. 517

Fuel thnis * Deeso 26- ASSEMBLY
Heavy tandass: BOL.30WMk EOL..114k9
ROD Soag no: SRS

'FNe decay SW date: 2010
Estimates as ok 2030

Tanplatre TRlGA4J (LWU-Zax. Alun.. 10 W 20%. )
Freyplate aeuuplwco: am

Template ROL Heavy Metal Mass (MT): 0.00018
Tmtae Decay Thee: 20 W"s -

Estimted
Canister usaqe:

1Ex10C
1 .00

US. Estimates atn XJr Y .,b Gatma Sources
Photon Total

CUUWd Ftm oonoinal Bounding Fuel hta Activity . Nominal Fuel Bounding Fuel Energy Photonsec
Radlonacllde Template Fuel Bumup (LWWd)g umup(Mwd)2 - Cl - hnventora(CI) ltventoeles(CI) Group (bounding)
Ac-227 2.4556E-09 4,606.13 9,212.25 QOD.E+OO 1.13E-05 2.26E-0 Avg. WOe

Am-241 3.6752E403 4,806.13 9,21225 0O.E+00 1.7BE+01 a57E+01 0D.150 9454E+14
Am-242m 1.8617E-06 4606.13 9,212.25 O.OE+00 8.58E-03 1.72E-02 0.0250 1M2ME14
Am-243 2.323E-07 4,606.13 9S21225 0.00Q+00 1.07E-03 2.1SE-03 0M75 2 OU3E+14
C-14 4.3233E-05 4,606.13 9,21225 O.OE+00 1.99E-01 a9sE21 o0ss t.8tE2+14
CS36 430232048 4,606.13 9212.25 0O.DE+00 1.9BE-04 396E-04 o0so 1.15DE+14
K4-3 1so63E-07 4,606.13 9,21225 0.00D+00 .7sE404 1.76E403 0.0250 12stE+14
C*-244 1.7744E006 4,606.13 9,21225 OO.E+00 617E-03 i.63E-02 0200 *A42E+14
co-2s 4.347E2-03 4,606.13 9.21225 0.002+00 1.98E+01 39BE+01 0.37S0 42E01J
Cs-134 67158E2-4 4,606.13 9,21225 0.0E+OD 32.E91 1.19E-10 _ SM E+U
Cs-1tX 39549E-02 4,606.13 921225 .OOE40 1.4sE02 2.4E01 oesoo 72iSE+13
Cs-137 1.20E4003 4,606.13 9212.25 Q.0OE2+s0sE0W 1AE4a4 12500 7.1EE+13
Eu-34 4.030t1E-01 4,806.13 9212.25 O.OE+0 1086E4W 371E+0 1.7500 21C2E+12
Eu-1s5 2.46OE7-02 4,613 9s22.25 O.OE+00 ,42E+.0 4.17E42 22500 1712E+D7
FPu65 1 1.113E04. 4,606.13 9,212.225 0.0E+00 7XE41 1.7E+C 2.752009 6.632+
F932 a04.67tE-03 4,606.13 9,21225 QOD.+00 Z15E+Ot 4229E+Ot JSOC 4231E+D4
1-t29 72.-670E7 4,60613 9,21225 O.OOE+00 3.42E43 2-E02 3 50000 59197E+03
Kr-s8 9.55E6B 2 4606.13 9,21225 0.00+0o 1.04206 2ssE 7.062 -S064
Np-1237 A12sE3-06 4,606.13 9,2125 O.OE+0 73E043 1.5E2. 2 11.0-00 2a1E#01
Pa-23t7 z4792E-0 4,606.13 9,212.25 0.002+00 2.9605 1.197Es-0
Pb-210 1.31S6E-14 4,606.13 9,2125 .OOE+00 562E-t0 s132E-01
PSr-47 195s64E42 4,606.13 9,21225 .00E40 6.32+03 164E+c4
Pu-238 142BE-043 4,606.13 9,2.25 0ODE0+0 2.032+00 1.06E+O1
Pu-239 5.3697E2-3 460613 9,21225 O.OE+2+ 1s2E320 324E0-061
Pu-240 52617E13 4,e6013 9,21225 O.OE+00 1.14E4-07 4.2SE90
Pu-241 2.113E42-0 4,60.13 9,21225 O.ODE+00 121E+. 2 2.13E+92
Pu-20 3.0602E-07 4,606.13 9,212.25 .OOE+00 18.3E2- 2.02E43
Fa-226 .0787E-13 4,606.13 9,212.25 .OOE+00 2.262-04 42AE.-0e
Ra-228 22556Et-0 4,606.13 9,21225 0.OE+0 6.0E-046 Z2E-0N6
FU-3 371293E-06 4,606.13 9,21225 0.OO+00 1.442 2s02-0 O
Se-79 -21520E0 4,606.13 .0202 QOO.E+4 6.36E-02 LtsE-0 W
Sn-126 1223E1-05 4,606.13 9,212s25 Q.OOE+C 5.64E02 1.13E-0
Sr490 t 819SE4c 4.ea6.13 9s22t25 QOOE+CO s.3SE4o ISBEc44
Tc S9 4.4120E-04 4,606.13 szr2z25 O.OCE+OO 2.03E+C0 4.06E+CO
Th-229 3306S7E-20 4,606.13 .20202 8.o3E42 IME4-06 3.2-0To6
Th-230 4X5s26E-ll 4,s60613 s.22tz2s QOOE+POD Zt4E47 42s1E407
Th2up S3744E-10 4,6D6.13 92iz25 O.OOE+OO 1pEu6 2.estmt6
TI-Ms Lstss5E-s 4A613 92t2225 O.OrJE4aO 8.3BE-s tME044

UL232 4.9sssE-8 4 4606..3 s21225s QOOE+O 22m6Ee 4.62E44 Then"e Power
233 t3t40E-07 4eo6t3 9s21225.s QOOE+CO 6.05E44 t2tE43 Nomba Ne Boundin

U-234 2.2s7tE47 4,606.13 s.21225 O.OOE+CO 1.04E403 2.OSE-3 *output+ - ff Outu
u23s -Z6159E-06 4,6C6.13 0.00 t.34E402 132E403 1.34E-M Ovatts) Malts

U236 1.271SE-0s 4,GD6.13 9,21z2.2 QOOE+CO 6s6E402 1.17E401 112E402 2.UE402
b238 -sss7E-W 4,606.13 QOO0 8.32E-03 eIUE-03 s-2E403 Tota Tota
Y-OD 1.621 1 E4 4.ec6.t3 s.22tz25 QOOE4Wa e3E+W3 IBEo40

0ther Radionuclid43 9.65E+03 1.03E_40

Sundhig O.0 a "___ _ _ _ xs_ _
Tmlt.e Seleceon Sunmary -e . .

From SFoD Uad Basiso orp Pt ameoaer s U :
Reco odwrgat:LW fAN UMzWC hWOM DEI LW AND = WDR IDE
Fwbo. AUJIAFLM

IIoLHUConttw U U

SOL Ert d t9t 1e 1102D.1

BunpSummary (MWdr - .... Bads for bumnup ued In estimate:
Fnmn FD C-ht

Nominal 4.= 6 Now Wv qcdddkh b w _M=S W.

Do~n~v 92t2 Mr*brrWnedlb~biWm*bf

*w 11d plir Given Sunp Esimtd EOL t~~ke EOL HUr

orin 4a3| : n

'Paw aaimC soval Oc, e. shiprgo atiebr dab 7 b ut hrrc~n asd br KW.

*W jm oralW ssdldwh f aitam mu bedvddb O OYVI MO a psckbrtvd-(NU

DOE/'SNF/RlEP-M7
ReytelOn
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Fuel Radlonuclide hIventory Worksheet
Xi4'reladTmptte -nfruaio

Fuel Neae FAIR MTm-C ILtIS1 LEOU JAPAN

Fuel tlefl & Dheem 17 -ASSEMBLY
Heavvylletal Mans: BOL.8.925kg; EOL-&Ug

t RW~~~(0 Storage SUe: 81RS

'FUe dea SU" dae 201o
rliemates s d: 2030

Tauplate: AOR pXp Watr. Akln.. OD l 100%. U)
a1ruplata ump(UWd): 3672

Template VIOL Heany Metal UMs {URN) 0.0011e689
Teplmle Dnea The 20 wars

Estimated
Cargster

1180x1 |

IL Extimates X a. X,, b Y. _yb Gamma Sources

Photon Total

C0'MWd Fmn Noiali BSounding Fuel ihlfial Activity Nominal Fuel Bounding Fuel Enegy Pbotonsse
Radionuclide Ten_ pbte Fuel Bumup (IWaW Buumup (MWdW 4Cl hentorles(CI) Ientoreso(C) Group o lunding)

Ac-227 6.6313E-10 307.50 614.99 QOOE+00 2.04E-07 4.08E-07 Avg. MY
Amri241 2.0060E-03 307.50 614.99 O.COE+00 6.17E-01 1.23E+00 0.0150 6.492E+13
An-242m 4.2429E-07 307.50 614.99 O.OOE+00 1.30E-04 2.61E-04 00250 1160E+13
AIn-243 1.4899E-06 307.50 614.99 O.OOE+00 458E-04 9.16E-04 0.0375 1.177E+13
C-14 6.7136E-9 307.50 614.99 O.OOE+00 1.76E-6 3.51E-06 0.075 1251E+13
0.46 1.3124E-32 307.50 614.99 Q.OOE+OO 4.04E40 6.07E-30 0.0850 7.21E+12
CnF243 1.6443E-W 307.50 614.99 O.OOE+00 2.06E-45 I.01E-04 0.1250 5.167E+12
m-5244 2.933 -05 307.50 614.99 O.000+00 3.02E403 1.870E2 0250 6.676E+12

Co-60 S.3186E-06 307.50 614.93 O.OOE+00 15.4E-03 327E-03 037 23.62E+12
CP-134 3.1563E-03 307.50 614.99 0.00E+00 9.71E-01 1.94E+0 0, 4J69+13
Cs-135 3.4477E406 307.50 614.99 0.00+00 1.06E43 2.12E43 0.8500 7.4E+11
Cs-137 2.0313E+00 307.50 614.99 O.OOE+00 6.25E+02 125E+03 12500 4WE+11
Eu-154 2.4513E402 307.60 614.99 O.OOE+00 754E+00 1.51E+01 1.7500 2A)M+10
Eu-155 4.8170E-4 307.50 614.99 .OOE+00 135E+00 2.96E+00 10 1512E
Fes- 1.2397E-04 307.50 614.99 Q.OOE+OO 7.8E-02 7.62E02 27500 10-6E01
H4 491E4-03 307.50 614.99 .OOE+00 1.41E+00 2.61E+01 J 0 <.7203
U-29 76329 0E-07 307.50 614.99 0.00+00 2.32E404 453E404 2.719E+02
Kr-85 2.2850-O10 307.50 614.99 QOOE+00 334-01 I67E.01 7.70 0 E
p-227 9.5561E0-M4 307.50 6149 .OOE+00 3.94E403 5.887E403 2 110 D 363E+OD

R-106 260359E49 307.50 614.99 O.OE+00 1.26E-07 1.95E.03
Pb-210 4.9723E311 307.50 614.99 O.OOE+O0 1.3E4.06 7.96-08
Pm 1n 41.5702E 307.50 614.99 .OOE+O 3.56E001 2J.8E+01
Pu238 1.254E02 807.50 614.99 O.OOE+00 6.61E+02 1.12E+01
Pu-239 42281E-04 307.50 614.99 0O.OE+00 1.32E-01 2.63E-01
Pu-240 2.4368E042 307.50 614.S9 O.OOE+00 1.7A -02 3.13-01
Pu-241 3.3415E-02 307.50 614.99 0.OOE+00 1.03E+01 2.0EE+01
Pu-242 3.6329E47 3W7.50 614.99 QOOE+00 1.12E404 2213E.04
Ra-226 22844E-10 307.50 614.99 0.QOE+00 1. 410-0 28E47-07
a-228 1.2426E-14 307.50 614.99 O.OE+00 3.82E-12 7.74E-12

Ru.106 6235825E 307.50 614.99 0.00Q+00 7.9E4-03 391E03
Se-79 12433E5-0 307.50 614.99 O.0E+0 5.98E-03 7.95E43
Sn126 1.1574E-05 307.50 1.93 O.OOE+00 3.58E-03 7.12E-03
&-90 1.924EE+00 307.50 614.99 O.OOE+OO 5.VE+Q2 1.16E3+03
Tc-gg 423E44-0 307.50 614.99 O.OOE+00 46-0E1 2.60E-01
Th229 5 .0953E-12 3_750 614.9 QOOE1+OO__.57E 09 &13E409

Th-230 4.26610-09 307.50 01.009 2.4O00-0 12.40-03 2.40-03 oa oa

Th2- 1.9270E-14 30.50 614.99 O.OOE+00 5.93E-12 1.19E-11
Ther 4 4E48 3W SO 614.99 O.OOE+oO 1.42Eff 2E105
SI..T 125t07e i 3D7_5D 614.99 O.OOE+OO 3B7EOS_ 7.7ffff5 The_-_IPower
UF233 2-5825E409 307S0 614.99 O.OOE+OO 7i94E4(7 1.5eE46 Nomnbilal s Bounvding
U-234 158450E404 307.50 614.99 Q.OOE+OO 5.67E402 1.13E41 -Oulput: fetimu,)Il
U-235 -2.7235E406 307.50 QOO 3.86E403 3.02E403 3.86E403 fvb -- Aattal

UY236 I5493E405 307.50 614. O3 OOE+OO 4.76E4)3 9.53E403 7J3E+X 1X7E+01

U-23 -42851E49 307-50 0.00 2.Q4 2.40E403 2.4E0E3 To ToW Total
Y-90 1.9254E~~~~~~~oo ~307.50 614.99 O.O+O .f2E+02 1.18E2+03

0te Radouldes 5.SSE+02 1.19E+03

U.Ta"Inte SefeScom sammOT' P u tna . Ciheckds' -t -';4' -
mpafte Selection summary

Fwom SFD I Used Basis for Parameter Dlfferences

It 140r III UWfT WA1ER | UGHI^WA1ER |IhoTionreoenaealbrtl' 7e ras:

BO.1W CHU U n -U
SOtLEnddchmed 2000000 J oac100

Elurup Summay(MWdf _asis for bumup used hI estimate:
F SD latneed

.07 u bvgcdaued W te _eevy meulnw awkayrd.
Meraieag- ~~~~~~~~~614 4oufoha smrtobe Ws omareebrbuN.

anup ipl Chen Sunup imeled EOE NMrGlvn RIX HNU
rll l 0.11 _ 1.00

Bav~dI"4 . 022-
AReadlor dv~b on erd, stap S t ~ die mng ni i R acncoed lor bel.

5
Toutp b k sodaSdwIfswmkst belidmby B maw 1 st e lx c vp alues IWdfM`M

- OOErSNF/REP-078
ReviSIOn 0
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I
Fuel Radionuclide Inventory Worksheet

,L d and4 TcnWr- atq In!fornvahoin _-

Fuel HNW= FRR UTR-C (113062 LEU) NETHIF.AND)S
SHIF0U11509

Fuel Units & Descr 7.- ASSEMBLY
Hev Mld Ideas BOL=55kg5 EOL4U869
ROE Swoag Shm SRS

'Fu decay MsMtdfat 2mo
Estuesas. 2030

Tempto AIR (W Water. Almn.. 69Ot 100%, to
5
Trnplte BnuUWdl t 3672

Tempitde DOL Hetvy Metal Mau D): .OD11688
Temlate Decay Thmu 20 year

Estimated A
Canister USaoa j

irXi I
i 029

JII. Eaduentee m a. ao b Y. Vb Gamma Sources

Photon Totl
CIU1Wd From Nominal BotDuflng Fuwl MMOW Activily Nomind Fud Bouncing Fuel Eneg Photonatic

Radlonucklde Templart Fuel Burnup (UWd) Burntp (UWdf (Ci) brventost(C) Iwentouts(CO Group _ _oun&
Ac-227 66313E-10 628,44 1,256.88 0.00E+00 4.17E-07 8.33-07 Avg. MeV
An-241 2.ODBOE-03 628.44 1,250.88 O.OOE+00 1.26E+00 2.52E+0 0.0150 1.327E+14
Am-242m 4.2429E-07 68.44 1.256.88 O.OO+00 2.67E-04 s-33E404 0.o250 275E+13
Am-243 1.4899E-06 62a44 1,20.S O.OOE+00 9.36E-04 1.87E4-3 O.37 Z400E 1s
C-14 5.713sE509 628.44 11250.81 O.OOE+00 159.E06 7.1sE-0s .0S6T 2 tl77813
CF-3 1.3124E-2 628.44 125688 O.OOE+00 0.25E-30 1.s5E-29 0.08c0 1t576E13
Cm-243 1.644384? 628.44 1.25088 0.006+00 1.03E-04 2.07E44 0.1250 1,054E.13
Cm-244 2.9330E-05 628,44 1,25088 .OOE+00 1.84E-02 3.8E942 0oo 1t44E013
Co6O s318t6E080 828.44 1,250.88 O.OOE+00 334E-03 .56BE-03 0.3750 5JeE +12
Cs-134 15063E-03 628.44 12588 .OOE+00 1.908E+00 97E+00 0.5750 95438.13
Cs-13s a4477E06 62844 1,2580 O.OOE+00 2.17E-03 4-33E-03 0.8500 1513.E12
CIS137 2.0313E+00 62a44 1,250.86 O.OOE+00 1288+03 2.55E+03 12800 9212E 11

J
J

IEu- 54 2.4513E42
Eu-1iS 4.817SE-03
FeS5 12397E-144
FF3 4.5697E-3
1-129 7.53OOE-07
Kf,-8 1.0850-41

C 3osEi1 _t 1.7500 4.228E*10
2703E+6

62au E+00 4.73E-04 sAsE44 J62a44 1250.88 0.00E+00 s.82E+01 1.36E+02 7.X00
628,44 1256.88 O.OOE+00 016E-03 120E42 111.000 6.781tE00

PF-2St 6244 1250.88 O.OOE+00 1.28E-06 2.56E-06
Pb-210 4.972SE-11 628.44 1250.88 Q OOE+00 113E-S 6s2sE-0
Pn-147 4.85O2E842 628.44

:+CO 2 e
~2.4308E.04 -884 1256.88 OO.E+W 1.53841 3.0SE01

- ------PU-241 31XgR GiZ5A4 1Z. S U.6U=+U w e1Ut4U1 14t=+t

PU-242 3.s29E47 628.44 1,256.88 22sE-04 4.7-04

J

J
j

.+00 813E-03 1.53E-02
sn-i2b 1.1574E-05 62&44 1.25s 88 O OOE+CO 727E403 i.4sE42

sr-so 1.s248E+OD 82a44 11256.88 OOOE+OO 1.21E+03 2.42E+03

Tc-99 4.223E-04 02844 0Z6.880 O.OE+CO 2.63x41 5 -.310
Tt-22s 5.s543E-12 s244 1,256.88 OOE0+00 3.24E-09 1.40E-09
TI-230 4.8sE-09 020.44 1sass O.OOE400 21.64s-03 1.4s-
Tt-F 1.927+E-04 028.44 1.250.88 0.OOE+00 121E-11 2.42E-+0
TF-208 4.SM2E-8 s6a44 1.2sass QOOE+CO 2.BsE-0s s.7BE-0s

U232 1R2 E7 62a.44 11*2sass ODOEO 7.9E+03 2.ssE044
U 7233 2.5#E-M 62a,44 Ch2e8s OOOEOO 1.62E__ 3.2sEs
U-234 1.8450E-04 s2a44 IA-56M8 QOOE+OO 1.16E-0i Z32E401
tA23 -2.7235E-s 62a,44 QOO0 23s9E403 a7sE44 z2sE403

UF238 1s54s3E-s 62sA4 1.25z8M QOOE+OO s.74E403 tss5E42

tJL?3 -4.285IE-0 62sA4 QOO0 1.49E-03 tAsE43 t.4sE43
Y-90 1.s254E+00 62sA44 1,258.88 Q.OOE+OO 1.21E+03 z.42E+03

ote Ptdx _~t 1.22E+03 2.4SE+03
nTfI111 t dfetbOkSun T B-nP -Sm ary ls -a .t..:ew9

Teplate Selection Summary_
Frt SFD Ueed 3asis for Paramter D Hferences

ReActor Mo r NGT WA~T | UOHT WATER Tha Twas wu did tcior ebk Ntet
Fuel ALUM A hlt Tftkximao atnallw etmeaettvtoet,

SOL Sukthmrd 20.0000035 0 to 1O0

Burnup Sunm y (MWCIV Eage for bumup used in estimatet
From SFD Estiusted

tMiomal: i Mie28.44 16Md te ba
BOLd__ing IXA 1.88 B n tV _ b M t a_

|Checks -I

Tanerml Power
Nominal Heat. Douncling

(Wans) (Watts)
11.50E01 3A0.0

ToWd Total

I
J
Ij

I
_ a u t~ kI I CD- % -v -

Nwsm

.8IF
.._,._ ... .. -I Estimate ECL HbGIVee EOL HU

I 1.Dt
0.72-

a

'
3
TW beurp ar al kW asdae wtw eet woke nwd be dam ddby BCL heavy mal ma to got MWeclf buree vleas OJW4.

-J

DOEISNFIREP-M
RevWm 0
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Fuel Radlonuclide Inventory Worksheet

L- ~~~~~Fuee Mmw FRRt IMflAC WULX LEW3, SWEDEN
SWF 0.1623

Fuef thats & Dour 480 -ASSEMBLY
Heavy Mletal Mass: SOL-960kg. EOL.7SOA88g
RFM Storage Site SRS

'Fueldecay utart date: 2010 '
Egkiuatesas of. 2030

Template:, ATR (3.39 WSWe. Akn.. OD OD 100%. 3.9)
,rempuate umvp(uwm: 367.2

Temuplse& 30. Heavy Mletal Mases PMIT) 0.00116M6
TeVe~llaOayThlaW 20 yawsr

Estimated
Canister usaoe:

20.00

3ILEtimas^9<z-' D^ In X. t4 b Y. VA. Gamma Sources

CWMWd From Nomina 13ounding Fuel 'NUa Actlft Nominal tvel Botunsng Fuel Eblneg Phloafec
Radonuclide - emltate . uel Bunvjp MW'W Bum~up vWdf (CO hlaentodes(CO) khetoe(I) 6mup -bOunding)

Ac-227 6.63t-10 161,099.36 322.198.73 O.OOEO00 1.07E-04 Z.14044 Avg.1 20V
Anm241 2.006E4-03 161,099M3 322,198.73 O.OOE+00 3.3E+02 6.46E502 0.0155 3445E+,6
Am-24m 42429E.07 161,09.36 322,198.73 O.OOED0 640E42 1.37E41 0CA50 7072E.15
An-243 A899E4_06 161,099.36 322,198.73 OOOE+00 2.4DE-01 41.1 01 0.0375 4169E.15
Cs-147 2.70135E49 181,059.36 322,198.73 0.000+00 39270E043 6.540 0.05 71.2500 2.56104
C-36 1.3124E-32 161,099.3 322,198.73 O.O0E+00 3.l1E-27 4.23E927 0.0850 31.06413
Cr-243 1.6443E750 181,099.3 3.19873 0.00+00 _.Z65E402 =53 .60+ 0.1250 2.7MOE+15
011-244 Z93)30E405 161,09936 322,198.73 O.ODE+00 4.73E+00 9.45E+0 r2n 3.445E+15

Coe60 5.3186E046 161,09936 322.198.73 0.000+00 2.07E0+1 1.71E+01 0.75D0 1.35015
Ct-134 3.1563E43 161,C9.36 322,198.73 O OOE+00 6.O8E F02 1.C2E+03 05750 Z^4eE+16

Cs-135 a4477E406 161,09936 322,198.73 o.ooE+00 5-55E41 1.1 IE+00 08scO 4.13SE414
Cs-137 2.03t3E+OD 161,099.36 322,193.73 O.COE+00 327E+os a54E+0s 12sx 2.stEst4
Eu-154 Z4513E4 _ 161,0.36_ 322,198.73 O.OOE4C__ 3.95E+03 _ 7.94E4403 t.7sx 1JCW4+13
EU-1ss 4.817sE43 161woss9s 322.1s3.73 O.OO1E+00 7.7f6E+02 155E+03 z0o _ os4sE+08
Fe465 _ 13sE44 e161,99.36 322,198.73 Q.OOE+00 ZOD0E401 &9sE+01 2-7sDoo ss-E+W
H-3 4s5697E403 161 099. 322,198.73 OOE+00 7.36E+02 1.47E+03 SAM50 2471E+CW
1-129 7A300E.07 161,099.36 322,198.73 0.OOE+00 0 121E001 2A43E01 5.000 1.402E05
Kr-es E0 _ 161,09936 3.50E404 1 7.0000 I54804

11,000 1.73SE0.3

PM-147 4.BSDE402 161,09936 :
Pu-238 18254E402 16199.36

o.OE+00 7,61E+. - 1.s6E4604
0.OOE+00 2.94E4W0 .6.8E+03

PU-239 425OE104 161,936 322,198.73 O.OOE040 6.9E401 1.3E8+02
Pu-240 2.436SE-04 161,099.36 322.148.73 O.E00430 3.930+01 7.8510+01
PU-241 3.341E502 161,099.36 322,198.73 O.000E+00 5.383E433 1.8E+04
Pu-242 3.6329E437 161,099.36 322,198.73 O.OE043 5.85esE2 1.17E041
Ra-226 22854E-10 161,099.36 322198.73 0.O0E+00 3&68E.0 7.36E45
Ra-228 12426E-14 161,099.36 322,198.73 O.OO00 2.0OE439 4.000Ea9
Ruz-106 63689E-06 161,099.35 322,198.73 0.000+00 1.090+00 2.06E+00
Se-79 12933E-05 161,099.36 322,198.73 O0OOE+00 2.O6E+00 4.17E+00
Sn-126 1.1574E45 161,9.36 322,19873 0.000.0 1.58040 1.730+00
Sr.90 1.9248E+00 161,099.36 322,198.73 o.ODE+00 31OE0+05 6204E+5
Tcs99 42239sE04 161,099.36 322,198.73 O.D000 6.BOE40t 1.36E+02
Th-229 6.0963-12 161,09936 322,198.73 O.ODE+00 6.21E47 164E046
Thn230 4.185sE48 161.099.36 322,198.73 O.ODE+00 .7SE043 13sE4-02
Th-232 1S270E-14 161,099.36 322198.73 oOE00+ 1100E09 e.21E4s9
Tl206M 4.6024E4e 161o099.36 322,198.73 e.0OE430 7A.1E43 143E-02

-232 12582E47 16104936 322,19.73 0.O0E+00 2.aE4- 4.0SE-02
U-233 2.5525E.09 161,099.36 322,198.73 0.00E+00 4.162-04 832E-04
U-234 1.84500E44 161,099.3
U-235 -Z7235E46 161,0993
U-236 1.5493E45 161,0993
u-238 4.2551E49 161,099.3
Y-9D 1.9254E430 161099.3
otmer RadkmIdes

322,198.73 0.0000 2.97E.01 5.94E+01
0.00 4.15E41 O.o0E+00 4.15431

Thermal Power

loabl Htea Boounding

Output Heam outp
lWafts) fWants)

_ _ : _ __ _ = _ _ _ , _

"5 322,198.73 O.OO04e0 2.5004300 4.99E4.43 3A4E.03 7,6E803
: _ H__ # . = # . # _ _

3S L0.00 2SE41 S.7041 2W58E41
IB 322,198.73 0.00D400 3.10E.45 6200.E4

tOW

112E+00 6.23E4C5

fapnebwcuon b8

Reacto mo*.rstor-1
Fueld&V

304 MU Constituents:
3 0 1. E z eld um e ntd t

I U a a l for Paramelte Olffeemnc
I UU ffWAWR HSTmranlw s eued brt~e klcel oues:

ALLIMZ~ iI IL 4 e* d r e A m TTar#ilau gemwmoWumarrla ereei).ddW gA7Rma ar ea

20 I O 0

L Buizn ary4UW~df) - - -,- .~~ - -Ca* n~C

I

From SF L I
I 16I.069.36p~wknl tapaoimaed Iv to heeuymtommaeatyad.

EstJ imated i .. E ti at d 0 . UBu m 1 4. M

S-,,finT~~~r - 1.071.0

'Reecdor dx~dawn. cwe nallydalorslag d4*FhV or 46w dale cm&Tm*ug OMg kradalln messed kaw luid.
5
raut wap ftr atIha macdaed with WA wdwk~ man wbe *klded bySOL heavy metal mas l gmt speciic twap values Oftd"T.
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Fuel Radionucilde hwentory Worksheet
J~ueI ,and : T'' -a '

Fuel 1uns: FRA MTR-C (UALX-HEU) JAPAN
SUF ID S. CO

Fuel 1Ma & Desr 4 -MTR TYPE
Heavy Metal Mass: GOU.6297lk: EOL4.158ft
ROD Stofae Slk: SRS

'Fuel decy stt date: 2010
Eatimales as e8 2030

Tempte: ATR (U91t WaOrW. MlMID eob100. U)
2TWe BurntllW4: 3572

Template IOL H"vy etal Mss P1T) 0.00116689
TemplateDecaThe: 3 20 Vears

Esaieated
Canister usage:

2.2z105

iL Eadnates: m ' e:1; b y. y Gamma Sources
Photon Total

CUUWda Fm Nominal Bounding Fuel htlAc tiviy Nominal Fuel Sounding Fuel Energy Photonlsec
Radlonucldke Template Fuel Burnup (Wd)' Bumup(UWMWt) (Cl) lwentorlea(C) Irventoriee(CI) Group bounding)
Ac-227 6.6313E-10 1,012.55 2,025.11 0.O0E+00 6.71E407 1.34E-06 Avg. 11v
Am-241 2.0060E-3 1,012.55 2025.11 Q ODE+OD 2.03E+OD 4.06E+00 0.0150 2138E+14
Am-242m 4.2429E-07 1,012.55 2,025.11 Q.eoE+00 4,30E404 ,59E-04 0n5O 4A45E+13
Am-243 . 1.489E-06 1,012.55 2.02511 Oa.oE+00 1.61E403 302E-03 0.0375 377+13
C-14 6.7135E-0o 1,012.55 2,025.11 QOOE+D00 .79E06 1.16E4s5 oS.75 4.153E+13
00.36 13124E632 1,012.55 2,02.11 O.OO+C00 133E-29 2.66E2s 0.0850 2.009+13
CrF243 1.6443E-07 1,M2.55 2,025.11 O.OE+00 1.66E-04 3 E33044 0.1250 1.696E13
Cm.244 2.9330E-05 1,012.55 2,025.11 QOO0E+00 2.97E-02 6.94E0-2 0270 16sE513
c040 5.3186E46 1,012.55 2,025.11 O.OOE4O 6.39E43 1.080-02 0.37o 0 0.42iE612
Cs-134 3.1563M40 1,012.55 2025.11 ,OOE40DD 320Ee00 6,39E+60 0.8750 *53sE14
cs-13s 34477E406 1,01255 2,025.11 0Q006.0 J.49E-03 6.sE03 0.s50 2S6sE12
Cs-137 2.0313E6DO 1,01255 2,025.11 O.OOE+0 2.06E+03 4.116+03 1.200 1.48E+12
Eu-154 2.45136-C2 1,012.55 2.o48E401 4.96E+01 I 1.7500 6812E+10

I OM0E400-- 4.630,0 - 920,0 I
5-129 7
Kr-85I
Np2W7 S
Pa-231 2

'XO30E-07
.08SOE-01
UM5E56E4

!.0359E-09

1,012.55 2,025.11 D .OOE+O 7.62E-04 - 1s52E43 1 &oco 0.776.+02
1,012.55 2,025.11 OOE+0 1.WE+02 220E+02 70000 96886.01
i. 1D2.55 2,025.11 0OOE+00 9.68E-03 1.94E-02 11i.0000 1068601
1,012.55 2,05.11 O.E0400 2.06E456 4.12E46 I

Pb-210 4.9728E-11 1,01255

PU-240 ~2.05.11 0.000+00 247E-01 4.93E41Ch
Pu.241 3.341sE-02 1,012.55 ZMS11 O.O0+0 3386401 6.77E+01
Pu-242 3.6399.#07 1,01255 2,025.11 O.OCE+O0 38E-04 7.36E-04
Ra-226 2.254E-10 1,012.55 2,025.11 0.00640 21-07 4.63_-07
Ra-228 12426E-14 1,012.55 2,025.11 o.O4E+00 126E-11 2.52E-11
Ru-106 8.3589E45 1,012.55 2,025.11 QO.E4O 6A44E-03 129E-02
Se-79 12933Ee0s 1,012.55 2,025.11 .00oE+00 1.31E-02 2.62E-02
Sn-126 1.174Es05 1,012.5 2,025.11 O.OOE00 1.17E-02 2.34E-02
Sr-go 1,9248E400 1,0125fi 2,025.11 O.OE+04 1.SE4M3 ,9sE403
Tc49 42239E-04 1I12.55 2,05.11 0D00E+O 4.28E41 e55E41
Th-229 S.0953E-12 1,012.55 2,025.11 o.o0E+Oo S.16609 1.03E-0
Th-30 4.1880-08 1,012.55 2,25.11 0.OOE+4o 424E45 8.48E45
Th-2 1.9270E-14 1,012.5 2.025.11 OOE+0 19SSE-11 3.90E-11
TI2.06 4.6024E4s 1,012.55 2025.11 O.00E+O0 4e6E4s5 9.32E-05
U-232 12582E-07 1,012.55 2025.11 O.OE+00 127E-04 2-ss044 Thermal Power
U0.233 ______ 2.5825-09 1.012155 __- Nominal Heat BoundIng

: lOu NowOutput
B. IW2.1 :" (2tN.)

ZA1E401 &43e.M
_- . _ .W -

Total Tobl

OMMe Radionuclides

iF ~ ~ R-IfUta4T WATER UGIITWAlER
I Fuel leddhurL ALUM ALU

*tSIX dument 659.9~939i_ 6090100

1- ~~~Summary (NWdf
From 5ISM Estimated

Wombat ~~~~~~~~1012.3

1.96E+03 3&92E403 I

iBasis for Parameter Utterances:

~BSSfor bumup used In estimate:

jpamtr lant adaed komet nahi hW ms edi

I.. I Enaed SumW
Oumup tuftli~er I Chen E 4"WO Matlmatd EOL. NWklven EOL NY

I1 1.211 I 101
s

I' F e~ huumW for ll WMd associaldc wt tIhle woekahet wowe te ive y SOL heavy mneta fles ID "e Wepecic MwWa values (k4Wl4T.
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- Fuel Radionuclide Inventory Worksheet
;Jo4*a4eCQ~hta £ntortimfio

Fuad Ninma FRR MTPC A)L-~J PO~RTMAL
SNP ID 0: 631

Full Unhe a Deec: 9- MMR 1YPE
N-Y Meas e;i 8BOL1 422h EL049ft9
Roo Slorll Shin SAS

'Fuel ddCSytt daW 201O
Estimates as o 2030

Temptln ATh (U.1t Wlr., MA.. 60 1 100%. U)
aTenni., Bumup(UWd): 2372

Tenple I0CC Havy Mea Uss MIt): 0.0011C6W
Tnpt Deca Thie 20

Esinated
Canister usa:

lxlO I
1 0.36

M.FImt es;-, -- 36 x. b y. ws GammaxSoure

- ~~~~~ ~ ~~~~~~~~~Photon -Tota
CU1Wd From Noroinal B3oundhnV Fue tinitialActhiviy NoadnalFud4 Bouding Fuc4 Enefg Photonshee

Radlonucld Template Fuel Burnup (UWdfr Burnup tMWdf (Co bnventorles(Cl Inwentorbes(Ci) Group tbutng)
AC-227 6.633E-10 501.16 1,00233 .OOE+0D 3-2E-07 6.65E-07 Avg.1 eV
Am-24t 2.0D60E-03 501.16 1,00D.33 0.0DE+00 1.01EC00 2.01E+00 0.Ot50 1 4.072.14
A-0242m 4.2429E-07 501.16 1,0023 0.00E+0D 2.13E-04 425E-04 0.e250 22.6E213
Am-2U3 1.4899E-06 501.16 1,002.33 0.00E00 7.47E504 1.49E103 0.0375 17.19E013
C-14 S.J13E49-0 501.16 1,02.3 0.00E+W 2.86E-06 3.43E-06 0o00 12675 2,1
CP36 13124E-32 501.16 1,002.33 0.002+00 6.5815+30 1.32E-29 0.085 1242E+t1
Cu-1243 t.W43E-07 501.16 1002.33 0.00Q2+00 8.24E450 1.65E404 0.1250 8AC6E+12
Cm-24U Z933DE45 S0t.16 t D02.33 O.ODE+OD 1A71Es02 2.94E-02 0225 1.072E*13
Co-60 5.3186E-D6 S0t.16 1,002.33 O.ODE2+DO 2.67E43 533E403 03750 4.865E+12
CS-134 3.1563E4-3 50t.1B 1,002.33 O.ODE+OO 1.5,8E+00 3 t6E+OD 0.5750 7AltOE+13
Cs-135 3.4477E-D6 S0t.t6 1,002.33 _.0+0 i7E-3 34E0 ol=e 1 2l7+12
CSB137 Z.0313E+OO S0t.16 1,00DZ33 O.ODE+DO 1.D2E+D3 2.04E+D3 125C0 7Xt6E~lt
Eu-154 2.513E-02 501.16 1,002.3 O.ODE+OO 1.23E+01 2.46E+Ot 1.7500 3,37M+10
Eu-155 4.B175E-03 501.16 1,002.33 0.00E+00 2.41E+00 4.83E+00 2250 2.958E+O
Feo66 12397E-04 501.16 1,002.33 O.OE+OD - 621E-02 1.24E-01 2.7500 15726+06

I
IJI

4.597E-03 7.612E0C
1-129

o 3
501.10 .0D233 . 0.00E+O0 1.02E-06 2.04E-06

1 501.16 1.002.33 O.0DE+OD 2.49E4- 4.98E-06
Pm-147 4.8502E-02 501.16 1,002.33 QOD.E+O 2.43E+Ot 4.8BE+01 rj

_J!
PU-238 1.8254E-02 50t.116
Pu-239 4

1,002.33 0.00D+00 9.15E+00
1,002.33 0.00E+00 2.15#-4t
1,002.33 0.00E+0D 1.22E-0t
1,002.33 0.00E+OO 1.67E+O

1.83E+01
4294-01
2.44E-0
3.354201E42 501.16

3.6329-07 501.16 1.002.33 OODE+OO 1122-04 3.64E-04
Ra226 22854E-10 501.16 1,002.33 Q00DE+00 1.15E-07 229E-07
Ra-228 1.2426E-14

63589E-06
S-79

501.16
501.16
501.16
501.16
501.16
501.16

1,00Z.33 OOOE+O 6.23E-12
1,002.33 O.OOE+O 3.19E-03
1,002.33 &OODE+OO 6.48E-03
1,0D2.33 0OODE+OO 5.80E-03
1,002.33 0.002+00 9.65E+D2

12#-11
6.37E-3
t.3-OE02
1t.186E2-
1.982+03

J
I4.2239E-04 t002.33 0.00E+C0 2.12E-t 423E4t

Th- 5.0953E-12 501.16 1,D00233 0.00E+O 2.55E-09 S.11E-09
Th-230 4.18SE4-0
Th-22 1.9270E-14

1-20 4.6024E-0B
U-232 12582E-07

501.16 1,002.33 0.00E+00 2.10E-05 420E-05

-

U-233
U-234

Thermal Power
Momnd" Heat DouWidin

OutplII A Hea Output
CWaftt) (waft)a

118.01E 2.39E+01
501.16 0.00 2.8g2-03 1.49E-03 282-03

1.54 7.76E-03
LL236 TotW Total

9.69E+02 1.94E+03
D SclecdouSunmunry, Burnu Snunarsyan W db s ..~'~,ll~~~,'~'~

Ttnmpld. Selection Sumawy
. , . :__S D* ~~~~~FIM 97U j __ ___ __

Reactor F UKT~E J U0TWATER -
80HU ul%9 ALUMSol. !nllm.0007 0I 0

UasUM YEW raranesw90 uMTWnesunce I.
. . .

- w.-..
Aid ha teF#l is dlmal*- Jr Frain, FSFD IEstnoted i

i SM I b kmfth~h~swilimffldhm jv

I
Estirroted Dumupf

-Z�Wlklll- � CJVMBUMUP I Eashnated 306 HU!Glven E01. HI
J

Ak
L r
'Reasctr *udW^ con moval. dotage. ip or o6w doa coditmg t V rmdalan eased tar bol.

'TCti tsx lin hid assocale!wlth Ot*wra mill be dvided by B00. heam mal mmab get spedk bwp_ vaoes (~W")

--I
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]1
Fuel Radionuclide Inventory Worksheet

udaed~~~en~latg~~ntartmlio~~~ .2.
IFuel Nsnms FRR MTPC (ALMX-LEU) JAPAN

SNFIDS 80t 52
Fuel Unite & Descfi 290. ASSBM9LY
Heavywi Ustal MassOL. 4.0kg; EOL=84Mfc
ROD saeage Salm SMS

'Fu decay Sut doel 2010
Eutbratee est 2030

Trnphaii F2OR ey Water, Akfn, 10 b 20%. U
'Tunpelae Bn(UWd 15

Tenpiet 30 Hay Metal Man T): 0.00034251
Tumb DOecsTklw. 20 vears

Estmted
Canister usaqe: I

lrx1 I
4.13

IIL Estiats Is X. X6 x b Y 6Gamms SOtUI

- - ~~~~~~Phdton - Tota
CUtild From Nomna Bounding Ful Inital Activity UombnJlFad BoundingFudl Energ Pboto cfe

Rainclide Tmpnt F~usl Burnup lAtWdf Bumuip (Wd (CO InetoresO Imanoes(Cr Gtwp (budng)
Ac-2-7 8.53-3E-10 8,939.12 17,878.25 O.00E+00 7.63E-0i 10-66-0. Avg. 2OV
Am-24t 227s3E- 8,939.12 17,878.25 0.001+00 2.03E.02 43.7E502 0.0150 1.12E+15
Am-242m 1st33E04 8,939.12 17,878.25 O.OOE+00 7.EM-02 1.59E401 02s5 38763E+14
AC-243 64007E 8, &939.12 17.878.25 O.OOE+00 172E-02 1.14E-01 0.370 37.9526+14
C-14 2.9620E-0o 8,939.12 17,878.25 O.OOE+00 2.65E04 5.30E404 o.50 cS61E+14
Cs35 5.9513E4- 8,939.12 17,878.25 Q.OOE+ao 5.32E6-1 1.06E4-0 0.8500 120E+14
Cs-243 220827E+0 8,939.12 17,87825 Q.OOE+CO 1.87E04 3.sssE42 - 1250 1.427E*14
CE-244 1.107E-04 8,939.12 17,87825 .0oE+00 s.84E+0t 1.97E+0C 1500 1 82+14
CEo-8 1.834CEC- 8,939.12 17,878.25 0.COE+00 1.46E401 2-32E1 t_ 0.37so 7B.1E+13
Cs-134 2.133E-03 8,939.12 17,878.25 O.COE+00 1.21E+01 3 6.2E+01 0.7500 104sE+16
Cs-1 4.s607E8- 8939.12 17,878.25 O.OOEOo - 4.35E702 869E+02 O.S0O 2.065+13
Cs-137 2.0227E+00 8939.12 17,87825 O.OOE+00 1.61E+04 3.62E+04 52500 1.7162+13
Eu-154 2.0ss7E402 8,93912 17,87825 0.00E+0O 1.87E+02 1.73E+02 1.7.0000 52E+11
EU-155 4.0857E43 8,939.12 17,87825 0.OOE+00 3.6E+01 7.31E501 22sco00 141E+07
F-65 2.3167E4-3 8,939,12 17,87825 O.OOE+00 1-7E+01 2.53ET01 2.7500 5
H-3 42.603E4- 8,939.12 17,87825 O.OOE+00 4.17E+50 8.34E7 4 3 e50C0 2APsoEr
U-129 7.160E-07 8,939,12 17,878.25 0O.OE+00 840E-03 1728E-02 5ao00o 1.744E+04

-45 1D.240E401 8,939.12 17,87N25 QO.OE+00 9.15E+M 18.3E+10 73000o 4237Et03
W237 -25376-06 8,939.12 170.0 N.OOE+C0 1.33E-2 6.66E-02 1Waooco 4- 2sIE42
Pa-231 2.6727E-09 8,939.12 17,N&2 eoCE+co 2.39E-05 4.78E.05
Pb 210 4.3313E-14 8,939.2 17,8725 O.OOE+CO &8s7E-10 7.74E-10
PrnF147 4.6307E402 8,939.12 17,878.25 Q.OOE+OO 4.14E+02 s2sE+02
Pu-238 5-5273E-03 8,939.12 17.878.25 0.OOE+00 4.24E+ot .326E01 1
.U-3 1.3421-02 8,939.12 17,87.25 0.OOE+60 s .22E+t 2.53E+02
P-240 1.410+E-00 8,939.12 17,78.25 Q.OOE+OD 41.4E6+0 9.692+01
Pu- 241 &.7573E-01 8 939.12 17,87825 Q.OOEsT0O 3.36E+03 &72E+03
Pu-242 10U713e486 as3O12 17,87825 O.OOE+OD 2.75E402 s.49E402
PW-228 2.3so7-t3 8,939.12 17,8N2 O.oOE+cO 2.13E490 426E49
R a-22 1.0B07E-14 8oucl2 17,82 5 QOOE+O 9.481I 13.6E-10
Ru-105 &4sOoE-M 8,939.12 17,87825 QOdOE+CO 7___E__2 1.s2E41
S -79 12s33E.0s 8,93912 17,N72 O.OOE+0D 1.12E401 224E-0t
Sn-128 t.13s3E.0s 8,939.12 17,87.25 O oOE+00 1.02E41 2.C4E401
sr-go 1,8400E+OD 8,93.12 17.87.25 O OOE+Oo 1.64E404 32sE+e4
TC-99 4-3533E404 8,939.12 17,87.25 Q.OOE+CO 3.s.9E+C0 7.7sE+OO
Th-229 5.94ME-13 8,939.12 17,87825 Q.OOE+CO 527E49 1.0sE408
rh-230 S.V50DE-11 8939.12 17,87825 QOOE+CO 5.32E407 - 1.06E486
T 06232 15360E-14 a939.12 17,87825 20OOE+00 i.48E-10 .22E-10
Ti -208 7.60COE409 8,93912 17,87825 QOOEr+OO Q7sE-s01 -3E044
Um.= 2.0747E-4s _ 9 2 17,87825 QOOE+O O easi r uEu4 3 . 71E404 Thrmdal Power

UL233 4.4013E-10 8.93912 *17,87825 O.OOE+oO 3 s3E-0s 7s7E-0s Nominal Hea Bounding
u.1234 4.6sooE407 8.93912 17,872 Q.OOE+CO 4.16E403 S.31E403 Ou HeatOu
U235 -2.5335E406 8_1M2 4XO 4.06E402 1.80E42 4.e6E402 (W~a) e")n
U-238 30COOE-05 as3912 17.87825 eoCE+CO 1.15E41 2-2E-01 2.14E*4M 4.281c2
u-238 -1.4207E-8 &939.12 o.oo 2-53e-a2 2 s2E402 2.s3E402 Tobl Total
Y-sO 1 sMOOE+00 8,s9s.f2 17fm71125 O.OOE+CO 1.8AE+e4 3.44Ee40

1.remaTe Sccdo Sa .nif -wa".' ,8 i
Tengt SelecM Sunmr

From SFD Used Ba f Paameter Differences:
Reatr 11deaftOW WAVY WATER HEAVWAWTEwt

8u C.l8d.,m eALeM ALUM
sBOL N _u u

80.OL le 20 10 lo 210

Burm Sumaury Iwwdf for butnup used hi estma.
Froi SFD(0 | E t m

17.878W2rap Bsued ha tb Mmelad baxm

ChecksT

6.Eid" Dwn IEstEstiatd 64. BurvII10p Hpumup Muliie GhVO Bumvp Estiated EIOL HY Ghen EOL HIB
l~om~fbmhh 17 __________1 _

somadg 4.34
'Tpod hcrw fd asodtsed saxa t, i pkwoul rthaer dde coflft V adai c dlorbi

aT~ bt for alhl fu swiled WAf wo" muwt be dvkb d by 8aE NM mea mm lo gt t 1I um vala (MOAW47

I

LI.,

U
'U,

U.
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Fuel Radlonuclide Inventory Worksheet

VF*e*~cqTt9qI - A. "Is.,
Fuel 1wwa FRR MTR-C (UALX4.EU) PORTUGAL

SNF ID 8. 540
Ful Unks & Descn 0-ASSEMBLY

-Meac Maw sUL449 ba EOL.3Mlkg
ROD Stoe SRn SAs

'Fuel deay staht dat 29O
raseirtes as ot 2030
Tunp:atn AmR OVA Wer. AkI. 60 lo 100%. U)

TempIate Bunup(UWd): 3572
Template &SL Heay At" Mass (UT): 0.00116e

Ta.nEt. flaraThM 20e

Estimated
Canister usage:

18,00-0.381

II. Eatlfusjtta~ . - m X. . - . - Ga.m Sources
Photon TOta

ClWd From Nominal BoundingFuel *ft taIVc& Nominal Fuel Bounding Fuel Eney Photoltec

Radlonucide Tamplate Fuel Buntup (UWd). Bumup (mWd? (Cl) hfentodes(C) bnventodeCl) Group Pbounding)

Ac-48 6.6313E-10 130.40 260.81 0.OOE+00 8.652-08 1.73E47 Avg. OeV

Am-24t 2.0060E-03 130.40 260.81 0.0E+.D Z624t1 5.23E41 0.0150 ±753E+13

An-242m 42429E-07 130.40 260.81 0.00E+00 5.53E45 1.11E44 0.0250 5.725E212

Am-243 1.4899E-06 130.40 260.81 0.OOE.00 1.94E4i 3.89E04 0o.m75 4A3M212

C-14 5.7135E-09 130.40 260.81 0.OOE+.0 7ASE-0? 1.49E-06 OO?575 5482E+12

C036 1.3124E-32 130.40 260.81 0.OOE+00 1.71E-30 3.42E430 O0S0 3232E*12

Cm-243 1.543E-07 130.40 260.81 0.00E+00 2.14E-05 4.29E-05 0.125D0 .1EB12

r244 2.933DE-05 130.40 260.81 0.00E+003 3.82E403 7.65E803 00 127sE.012

C2O3 5386E-06 130.40 260.81 0.00E+00 6.94E2 4 1.39E-03 11750 124E+12

Cs-134 .1563E3-0 130.40 260.81 0.00E+00 4.12E-0 8.23Et-0 057 7SCE+13
Cs-135 .74428E-16 130.40 260.81 0.00E.00 450E44 8.99E404 _So 3348E+8I

Cs-t37 2.0303E2 00 130.40 260.81 0.0OE+00 2.65E+02 5630E02 _0125 1t2E+1

Eu-154 2A513E242 130.40 260.81 0.00E+00 320E+00 64.8+00 1.7500 8.774E+09

Eu-155 4.81?5-4 3 13040 260.81 0.002+00 7 5.2-2 1.12202E+1
Pu-24 275G-04 130.0 260.81 0.0E0+00 I12E-02 6.6-025D
H-3 4.534E643 130.40 260.81 0.00E+00 5.96Et00 1.191E+00 3 2AsE+03

1-129 7.5330E947 130.40 260.81 0.00E+00 9.72E-05 1.96-C4 728 1.155E+0
Kr-85 2.2850E4-1 130.40 260.81 0.00E+00 2.4E+01 2.8+01 760- 128E+01

N-237 9.5561E6-0 130.40 260.81 0.OOE+00 1264-03 Z49E403 .I0Mnn Po3wEr W

Pa-231 2.03592-09 130.40 260.81 OE+00 2.65E-07 53tE4?7
Pb-2tO 4.9428E-11 130.40 260.81 OCOE+00 2.4BE-09 1.3D48 u t
Pn-147 4B5E02E2 130.40 260.81 Q.OOE+OO 6.32E+C0 12x5+0t

Pu-239 42710E3045 130.40 260.00 1.7E+C0 15-402 1.12E40
Pu-240 A4369E344 130.40 260.81 0.00E+00 .1SE-03 6.30E42
Pu-241 3.3416E402 130.40 260.81 QOE+O 4.36E+00 8.7tE+OO
Pu-242 3.6329E07 130.40 260.81 O.OOE+02 4.74E- 1.40E-0T5
Ra-226 Z2854E-10 13040 260.81 O.OOE 00 2Z98E408 6116E408
Pa-228 t.2426E-14 130.40 260.81 O.OOE+OO t.62E-t2 3.24E-t2

Se-79 12933E-05 t30.40 260.8t O.OOE+OO 1.69E403 33?E403
Sn-126 _ 1.1574E405 130.40 260.81 Q.OOE+00 t.5tE403 3.02E403
Sr40 1.9248E+D0 130.40 260.81 0.00E+00 2.51E+02 5.02E+02
Tc-99 422eE44 130.40 2.Z60B+1 0OOE+OO 5.E42 t.04t02
TtK229 6.Q953E-t2 130.40 Z6Q.81 O.OOE+00 8.64E-tO t.33E49

Th-230 t.92?0E-t4 130.40 260.81t QOOE+CO 5 46E4B 6 OQ9E t°2

T8-208 4S024E40B 130.40 260.8t _QOOE+OO 6.lDE406 120E465
U232 t.25B2EW0 130.40 26Q.81 QOOE+OO t B4E456 32BE-05 Theriiul Power

U-233 2-6825E409 130.40 2BO.81 QOO0E+CO 3.37E407 &.4EW0 ornaheat Bounding,

U-234 1.8450E404 130.40 260.S1 0.00E+00 2AIE-02 "IE-0wt P QOOErenEesO
LU235 -2.?235E406 130.40 QCO0 1.?6E403 tAOE403 t.?5E403 (waft) (%Van)

U-236 1 tS4S3E405 130.40 260.81 O.OOE+OO Z.021E43 4.04E403 &11E400 &4m00

LL238 -~MIE-09130.40 .00 1.9E-03 109E-03 .09E-0 Total Total

ObVr Radbriciudes _ -Z2tE+G2 5 G4+02

Temnima" SelectionSurninary A.

F~ngm SDUsed _ fossr Parameter Differences:
Reactw Moerstor: UGHT WATER ULGHT WATER TerTme zmed 1rte ~ reim:

FI d C w i ALMl AL. l be esen iwnA Lapta oW
SOL KU11 C ensaad: U U

SOL Erkhmeit 20000032 8 01100 _so

Bumup S _ay lWd -k-w--- Basis tor bumup used hi estimate:

jrn SFD Extdrnmupd
ftmhwal I king c km a130.m uhemabiand e b destyed
6_rmig: 268sgbW _1b n

EtbrAted Smnupt
Bunup Mulatipe GiC Surnup Sdmalted W. HMGv tOL HMU

'dtWor Zhfw m me er r et b ars date 9 .w tahcn med br kW

'Tcta wup for all kiM fled 4*; weekdft wkheAMbe dykbd by 800 Weavy rnatl mm ga 9pet ic Wnv alg JMWdlT.
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Fuel Radlonuclde Imentory Worksheet

Fadl Nams FRR1 MITR-CI (UALX-HEUJ) SWITZERLAND

Full unit A Dew". 7 -WTR TYPE
Heavy Meta Maw. 901.1.28kg EOL.0.518kg
ROD SW"ag Sit. SRS

'FRed deca Start dab: 201O
Estlnateam at: 2030

Tmnpbt" ATR 4J14 Wate. Almu. 60l* 1 D%, U)
1
Tunplate 5urmMWtd): 3872

Template DL Heavy Mteal Usa (UT) 0.001 16689
TemVlat Decm Tber 20 vea

Estirnatud
Caristeruso.J

Ilflzl
1 0.29

IL EsdmateW -- xxb b Y. Yb Gamm SOurces

- ; Photon Total
CIIUWd From Nominal Boundihg Fud Initial Activity Nomind Fuel Bounding Fuel Energy Photonstsm

Radionucide - Tenipat Fal Bumup, (UW Burnup (UWdt (CI) Iventorde(CI) hwentoiles(CI) Group Mounding)
AC-227 6.6313E-10 72125 1.211.81 O.COE+00 4.78E-07 8.04E-07 Avg. U*V
Am-241 2.0060E-03 721.25 1,211.81 O.OOE+00 1.45E+00 2.43E+00 0.0150 1279E*14
AnF242m 4.2429E-07 72125 1,211.81 O.OOE+00 3.06E-04 5.14E-04 0o250 2.6608E13
Am-243 1.4899E-08 721.25 1,211.81 O.O0E+00 1.07E-03 1.81E-03 0OJ75 23208E13
C-14 5.713sE-09 721.25 1,211.81 0.OOE+00 4.12E-06 6.92E-04 0.0575 2A85E+13
C-38 13124E-32 721.25 1,211.81 O.OOE+00 9.47E-30 159E-29 0.0850 15802E+13
Cm-243 1.6443E-07 721.25 1,211.81 O.OOE+00 119E404 1.sE-04 01250 1.016E+13
Cm-244 2.9330E-06 721.25 1,211.81 O.OOE+O 2.12E-02 3.5sE-02 0oo 12s6E+13
cos80 53186E-06 721.25 1,211.81 O.OOE+OO 3.84E-03 6.45E-03 0.3750 5540E+12
C5 134 3.1563E-03 72125 1,211.81 O.OOE+00 2.28E+O0 &S2M+00 0.5750 920E0+13
Cs-13 3.4477E-0S 721.25 1,211.81 O.OOE+OO 2.49E-03 4.18E-3 0.8500 1.556E+12
Cs-137 2.0313E+00 72125 1,211.81 O.OOE+OO 1A7E+03 2.46E+03 1.2500 s882E8+11
Eu-154 2.4513E-02 721.25 1,211.81 O.OCE+00 1.77E+01 2z97801 1.7500 4.076E+10
Eu-165 4.8175E-03 721.25 1,211.81 O.0E+00 3.47E+O 5.84E+8O+ 22500 3s57GE..O
Fe-S5 1.2397E-04 721.25 1,211.81 O.OOE+C0 84E9402 1D50E41 2.7s00 Z022Es4
H-3 4.5697E-03 72125 1,211.81 .oCOE+Oo 30E+00 55.4E++00 3.5000 9287E403
1-129 7.5300E-07 721.25 1,211.81 O.OE+00 5.43E-04 9.12E-04 8.0000 S250E.4
Kr-86 1.0850E41 721.25 .T211.81 O.OOE+0O 783E+01 1.31E+02 7.0000 S.796E40
i237 9.S81E-06 72125 1 B211.81 O.OOE+00 .s9-03 1.168E- 11.000D0 65496Eo
Pa-231 2-0359E-09 721.25 1,211.81 O.OOE+00 1A7E4-0 2.47E-0e
Pb-210 4.972SE-11 72125 1,211.81 O.ODE+00 3.59sE- 6.03E-OB
Pm-I47 4.8502E-02 721.25 1,21t.81 .00E+00 3.50E+01 5.s+o01
Pu-23 1.254E-02 721.25 1211.81 0.00E+00 1.32s+0t 2.21+01
Pu.239 428IoE-04 721.25 1,211.81 0.00E+00 3098E01 5.19E41
Pu-240 4368E-04 721.25 1211.81 0.00E+00 1.76E41 2.95E-01
Pu-241 3.3415E402 721.25 1,211.81 O.OE+00 2.41E+01 4.05Es01
PU-242 36329E-07 721.25 1,211.81 0.00E+00 2.6 4.04 44oE-04
Ra-2? 2.2854E-10 721.25 1211.81 0.008+00 1.6SE-07 Z77E-07
P-2- 1.242sE-04 72125 12t11.81 0.00E+00 9.08E02 1$. 0eE-tt
Ru-10 235S2E5-09 72125 1,211.81 O.0E+00 4.8E8-3 7.71t3-
S-279 12s450 s 721.25 1,211t1 0.00E+00 s133E-03 2.S7E402
S5-12S t.ts74E-0s 72125 1,211.81 Q.OOE+OO 8.35E403 1.40E402
sf9 so1.s24sE5+Oo 712 -1 2t1B QODE+OO t.3sE+03 Z.33E5+03
Tc-ss 4.2235E404 72125 102.00 Q.70E+OO 3C.0E-4 5.12E-0a
Th-26 1.543E-12 721.25 1,211.81 0.00E+00 3. 7E-09 1 7Es-
Th-230 4.2851E- 721.25 0t211.Bt OE+ 3.02E7-08 0.06 Tal T
Th-2 1.9274E014 72125 1,211.81 0.00E+00 1.39E-+0 2.34E-11
TI-ms 4.6024E-M 72125 1,21181 QODE+OO 3-32E-05 s.ssE-s
s232 t2ss2E407 7212 1,211.81 O.ODE+OO 9.07E-0 1.52s0 2T44 pm
s233 2-ss25E- 72125 1,211.st O.OOEOO0 1.86E-06 J13E-0e NorninlHeat Bou9in
U234 ts450E404 72125 1,21181 QOOE+00 133E-ot 224E-0t Output HeatOutpu
U-235 - -2.723sE-0 72125 QOO 2.s7E403 607E404 2s7E43 (Waft) (afts
Ulm3 1$5493E456 72125 t11.t1B O.OOE+Co t.12E402 t.88E402 t.72E*Ot 2A9=+
U2311 .4285tE409 nt212 0.00 3.0tE405 Z.70E405 3.0tE-s Tota Tota
Y-sD t.g? 4E+O 7s212 t21t.8t O.OOE+OO t39E+C3 2-33E+03
Other Rac tide 1t.39E+03 2.34E+03

SelectioSd n Sumar. Bunmn_ Su~ anid Cbfts <.,i3.-W
Ternpl Sehec~ti Summar

[rom SFD Ued fo r Pararmter Diffenrnce:
Res" Moder:l UGHT WATiR LKhT WATER

Fuad CFla g ALUM ALUMI
BWX HO Co UU

BCL EN999 8 sssssss7 I b o100

BmpSununary ttWdf fa4 or bumnup used In «Us at

mmNe From5 tl ~Etanmted71 kV atiaitmto hmy met ma 6 yd.s
DoundhFV I 2t 1A11 B_ FLV C NNIX al B(Xto MW n Ix

Checks -

Eetknatd Bumupf
Iun~upl~tr _GI Sumps Estiated EaL HtGlve. EOL HU1

Nomhat ~~~~1.79|tos
Bouldxx~ 3.0t

'eaCWot sedfD Na O vlS mge aipk g a Oer dal cntmSV t krac wi aedi w kL
to bwp br k9 taslodatd whIt wks maOt be dtby 8CI hawy meW mae. o b get upeclto b vakree /I T).

JI
I

I

I

I
J
I

I
j
I

-r
1
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Fuel Radionuclide Inventory Worksheet :

9-~fndelst Tenwplte Ifiminth
.- F"~~Pu Namwe FRR MTR.C2 (U3S1 LE) TURKEY

SWl ID#. 527
Fuel Units A Damon. 9.- ASSEMBLY
HeavyliMetallMass: SOL-13.9k1cg EOL.12276kg

0OD Storage 811. SRS

'Fuel decay Wad date: 2i10
Estimates eat: 2010

Temphat: ATh 6.19t Waler, lakem 601o 100%. U)

template burnip(mWd: 3X72

TerPlate WOL tHevy Metal Mass OM: ow01e9
Twunw.ts Dr T1:s o n

Estimated
Canister sage:

1E'xtO'
0.381

x.Esujtiies 'n X. Xb b Y. Yb GammauSources

Photon TOal

CltUWd From Notminal Sounding Fuel Iiltial Actviy N onilnal Fuel Sounding Fuel Engyr Photontsec

Radfornwde Template :Fuel Surnp (UWd Sumup (lWdp :(CI) Mveatoeis(CI) hIentboleC Grop bounding)

AC-27- C6313E-10 1,85.31 3,170.62 .OOE+0O0 t.C646 2.10E-06 Avg. N*V

Amn241 2.0060E-03 1,6831 3,170.62 O.OOE+00 1tSE+00 6.36E+0 00150 o.347.E14

Am-242m 4242sE.07 1 .31 3,170.62 0.OOE+00 6.73E404 t35sE413 0250 6.960E+13

AM-243 1.4899E.06 1,85.31 3,170.62 0.00E+D0 2.3612413 4.72E-03 0075 6.070E+13

CG14 6.7135E6-09 t585.31 3.170.62 0.00E+0 9.06E416 1.81E-056 oAR7s 6.22+13

Ci-36 1.3124E-32 1,S85.31 3,170.62 0.0oE+00 2.08E-29 4.16E-29 0.0830 3.29E+13

Cn-243 t.6443E-07 1a85.31 3,170.62 0.001+00 2.69E4-4 521E4 0.1250 2A5sE+13

am.244 2.933DE0E4 1,s8531 3,170.62 QOOE1+OO 4.66E402 s.30E402 022s 3-VW+13

Co60 531S6E46 1,585.31 3,170.62 O.00E+0D 843Eo03 1iABE-2 0-Irm 1A76E*13

Cs 134 3.1663E403 1.s58531 3,170Q62 QOO0E+OO 5.00E+oo 11 OOE+01 -05m50 Z4M0E+4

Cs 136 3A477FE46 1,585.31 3,170.62 O.OOE+OO 5.47E403 tQ09E402 ossooD 4070E+12.

Cs-137 _ 2.0313E+00 1 1SSS.31 3,170.62 QOO0E+OO 322E+03 6JA4E+03 t2500 2324E0t2

Eu-154 2.4513E402 1S85.31 3,t70.62 QOO0E+OO SS9E+01 7.77E+01 1.7500 1167E+111

Eu-155 4Bt176E43 1S85.31 3,t70.82 QOODE+OO 7.64E+oo I1B3E+Ot 22500 9-VAs0

Fe-56 1S23M-E04 1.s68.31 3,170.62 QO.OE+OO 1.97E401 a93E-0t Z7500 5289E+W6

S3 ~~~~~4sss7TE43 1,585.31 3,170.62 O.ODE2+OO 7.24E+oo 1.46E+Ot s5000 Z432E+D4

1-129 79.6300E407 1,585.31 3,170Q62 Q.OOE+OO t1.t9E403 29E-03 seco I1312E+0
3.4E6.02 7,500 16EI412

ME3-02 I 11.000 l.7t16EO1

P5-231
Pb-210 4.97266E11 I 1.55.31 3.170.62 0.006.400

P2147 4B E4E-0,2 1,58.31 3,170.62 0.00E+0 tA9E+01 I367+-02

PU-238 Z1.093-W1 1,685.31 3,170.62 0.006.00 2.44+16.1 4.7916-0

PL-239 4.2851t-04 1,685.31 3,170.62 O.O5E+G0 3.7s4-0t 136E+O

PIF240 2A364E04 1s585.31 3,170.62 0.00E+0 3.06E4t1 76.3E041

Pu 241 334t6E402 1a.734 3,170.S2 QOOE+O S306E+o1 t0E+024 I

Pu-242 3.632.9E407 11,58531 3170.62 QOCE+OO S.76E404 1.t6E43

Ra-M 22854E-10 11f6aS3 3,170Q62 O.OcE+OO 3B62E47 7.25E477

Ra-228 1.2426E-t4 1,6m"I 3,170Q62 QOO0E+OO t.97-1t 3.s4E-i i
PAS106 .6.3589E-06 1SSS31 3.170Q62 QOODE+OO 1.01E42 z.02E402

Se-7.9 12933E-05 IXM.31 3,170.62 Q.OOE+oO 2.05E42 4.10E402

Sn-126 1.1674E-05 1.ss5.3t 3,170.62 QOOE+OO 183E42 3.67E402

Sr490 1.9248E+00 t.Was3t 3,170.62 QOO0E+OO SGSE+03 6tOE+03 I

TrCs0 4229E404 t585.31 3,170.62 O.OCE+oO 6JOE-0t t.34E+oo

STL229 5.Q9s§E-t2 t.s6.3t 3,170.62 QOOiE+OOE S08Es t62E4S

Th-M0 4.188SE48 1t 85.31 3,t70.62 Q.fJE+00 e.64E0s 1-33E044

Th4S2 1.9270r-14 1^aM 3.17Q.62 O.OoE+OO 3.0SE-l I .1 E-1 I

T208 4.6024E48 t1sas5t 3,t7Q62 QOOE+OO 73M0E5 1A6E044

U-232 1258E407 1*sas31 3.170.82 QOO0E+oO 1 S9E44 S9E044

U-233 2 s85E-0s 1S653i 3,170.62 QOO0E+OO 4.09E406 819E-06

U-234 1B450E404 tSM5,31 3,l170.62 QOOE1+OO Z092E-0t 5 AW-

U-235 2.723SE406 1S853t Qoo0 eO3E403 1JtE43 _ 03E-

WL-3s 1.S493E-05 t sas3t 3,170.62 X Q0oE+0D Z.4EE42 4.9tE402

_- 48I- 1,5.1 _ .0 _ .SE0 3.74E _ 3.76E-03

Obw Radionuclids 
3.07E+03 6.13E0

T le Selectuon Summay
Fr 8FD Used a sor Paramter wnftamnces:

Reactor Moders UGHTWA1ER UGHTWAI1M Tupla sewatm edorfabilmo'ag

Pad 6hddeirLii U.. T~i_"__ __

ROL .1 ConstCmats U J U
*OL farkmaetS %I 20,00000077 D60 100

Burrp trnruary (lWdf)' j Was tar burnup used hi estimate:

Fro SFD

Ibumnu 1SSS31 m ied t tVm thev tmetal rduaat

llowdinrWfl 3,170lxJ2 m warftdbl be Wks auWel taump

Thenmat Power
Nomina Met bi - Bouniig .

Output gl Oat Output
ENWt,) 'i- tWats)

73E.4f1 7J6GE411
Total Total

Uwnu Mutlp~r 4Eatimmated EBiurn
______itlr WiV" biamup I Matinsted LOX HMIOtVen EOX M

1.1I
tNt

'Pbc~r eedon ma remva. etrg. tva or ebtr date ormeg ttat Ittadan rcte tor laid

I~ 'TotWl tpfW for aid afeodtet wMWlel waId et be &Ad d by OM heavy mee to at e1edllc te vaues %Wd4T.
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Fuel Radlonuclide Inventory Worksheet

&FOO an TeCnvwhtsmfwatiouin
_ Fuel~A Nurne FRR lMTR-a (I HLX4U) TRE
* 8N~~~~~~SF 117. 42

Fuel thits & beson. 2 -MTR TYPE
.z If~~emy Metall Mass SOL.O.36ftg: EOL.O.0.96kg

ROD Storage Sfte- SAS

Fowl day art date: 2010
lEtimatas de: 2030

Tenplate: ATR (ight Water. Alirn.. eo t 100%. LO
Tunplate Bsnup(liW c: 3672

Teumplate 0L NM" al as am): O.00116689
Tempae Decy Time: 20 "ama

Esthated
Canister uMage:

181uO1
0 .08

dl.Erliates in X . X', b y. Gamma Sources
Photon TOta

CLVWd From Nttiltal Boting Fuel batal Atlvlty Nominal Fel Bounding Fuel Phergn Phtal
Radlonuctlde Tempbate Fuel Burnup (UWd)' Oup WUWd fCo) hIventorCI) henatories(C) Growup :/boa ng)
Ac-227 6.6313E-10 160.99 321.99 O.0)E+0O 1.07E-07 2.14E-07 Avg. Sev
AnF-241 2.00604-03 160.99 321.99 0.OOE+00 3.23E-01 6.4E-01 0.0160 339E+13
Am-242m 42429E-07 160.99 321.99 OO.E+00 .3E.05 1.37E-04 0.0250 7.06sE12
Am-243 1.4899E-06 160.99 321.99 0.00E+00 2.40E-04 4.80o-04 0.0375 6.165E+12
C-14 5.7135E-09 160.99 321.99 O.OOE+00 9.20E-07 1.84E806 0.0575 .603E+12
C136 1.3124E-32 160.99 321.99 O.OOE+00 2Z11E-30 4.23E-30 0.0650 3.990E+12
Cm-243 1.6443E407 160.99 321.99 0.00E+00 215E-05 5.29E-05 0.12000 1700+1
Kr-2S 2.9330E0-0 160.99 321.9 0.00E+00 4.72E013 9.4440 02250 1443E+12
Co40D 5.3186E-06 160.99 321.99 OD.E+00 8-56E4-04 1.71E-03 1.00700 176E012
Cs-134 3.1563E-03 160.99 321.99 QODE+00 3eBE-01 1.02E+OD OD60 0447E+13
Cs-135 3.4477E408 160.99 321.99 0.00Q+00 s.50E-04 1.1E0-03 e 4.133E+11
Cs-137 2.0313E+00 160.99 321.99 o.OOE+00 3187E+02 61.4E+02 1250 Z3EOE+11
Eu-54 2.4513E4-02 160.99 321.99 0O.0E+00 3.95E+00 75.88+00 1.7500 1063E+10

u-155 _ 4.817E-043 160.99 321.99 0.00E+0O 7.76E-01 1.58E+- 0125C s.51E+05
FP-4 123sE-04 160.99 321.99 0.00E+00 2.0E4-02 7.99EM z.7600 s658+-0

FS34sNs7E43 160.99 321.99 0.0DE+00 7.38+Ei0 1.07E+01 ssooo 26E+3
1-129 7-53OOEE47 160.99 321.99 QO.OE+00 1215E-04 1A2E44 soo 195+02
IKr-85 I.Os&WE-1 160.99 321.9 0.00E+00 1.65E801 387E+O1 7DOOD .8E+0
Np-237 9ss1E4-06 160.99 321S9 .ODE+00 1.54E3- 3.08E403 Thea t.726E+r
P-231 2.ssE4-09 160.99 3219 O.OOE+00 32BE1-07 68.3E-07
Pb-210 4.9728E-1 160.99 321.9 0.00E+00 O.E7-09 1.98 6E
PnU-17 4.82.2E-02 160.99 32109 O.ODE+0 2 7.81E+00 18-E+01

PU-23 1.824E3-02 160.99 321.99 0.008+00 2.949E03 5.88E-0D .4+0 7856

PU-23 4.281IE-04 160.99 321 608.0E+O 7 89E-042 sE-01
-9240 2.Q3658E04 160.99 321.99 o.oDE+00 3.12E02 7J.sE402

Pe241 3u341sE402 160.99 321S99 uE+0 s3BE+0o I.2E+021
Pu-242 3&632sE407 160Q99 321S99 .ODE4.00 5.85E405 1.17E044

PB226 z28s4-10 16Q.99 321S99- o.0DE+OO 3.6E08E 736E4B
PA-=8 1a2426E-14 160DS9 321.99 QODOE+OD 2.00E-12 4.03E-12

Ru -106 8 7 SsWE486 16Q.99 321.99 QLOOE+OO 1.02E-M 2.05E.03

Sn-126 11.1574E4-5 loom9 321.99 QO.OEQo 1JsE-0s 3.73E-03
s,-so 1.9248E+00 16Q99 321S99 QOOE+00 3.IOE+02 802E+02
TC.W 4223E404 160.99 321.99 QOOE+CO 68301242 1.36E401

Th-229 5.0953E-12 160.99 321.99 aOOE+eo a201-11o 1.64E-0s

Th-230 4.1885E-08 16QL99 321.99 O.ODE440 &74E406 3IsE-05

Th-232 1.9270E-14 16Q99 321.99 o.ooE+Oo1 3.10E-12 620E-12

To208 4.6024E48 160.99 321S9 O.OOE+OO 7.41E486 .A8E405

UL232 1.25s2E407 160.99 321S99 Q.ODE4D Z.03E405 4.05E45 Thermal Power
U-233 2-582E49 160.99 321S99 O.OOE40 4.16E407 8s32E47 Noning tbw Boudng

U-234 13450E404 160.9 321S99 QO.OE4o Z.97E402 6.s4E-02 :Ouidp 1ba Otpu

U-238 -42851E-09 160.99 0.0D L60E-06 7.91E-06 8.6012-06 ~~~Tcta Total
Y40D 1.9XW4E4 160.99 321 S Q.03Ec43 3.10E+02 6.2OE4e
otvr _ 3.11ouedsIE+02 6.23E+02

-I

1 Is Select io nS umnary. v , und a aeck _ _ _ _ _ _ _ _ _ __6_ _ _ _ _ _ _ _ _ _ __X_

Iowte Selection summr
NFei 8F0 Ued 3as4 10 Parameter Differences:

r U LWAIT WAERII Fual Cistdla ALUM1 ALUM

SJ JllurnuI = ='I Fom s J6 eo ID 100

[ Buru Summary RWd-)- ZBasis for burnu used In tuttime:
F ~~~~~Frm SFD uptsa

I
-FR~f,*VkfW=KutoIadhtee*Ixy ftW.m u~ry

F F2~~~oI :nw~wi Eatianated COL Sltnlven LSOL NM

I _ n. w

*rotd bramv t0r a bd lu adated uc W 1is wo et must be &.*ed by BOL heavy tal mass ID et eefic bFX Values AWW lI\).

DOEJSNFJREP-M7
Rtevheon 0
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Fuel Radionuclide hventory Worksheet

Fuel HNum FFAR MTRI-O (IJALX-LEtU) POMLIGAL
SHIP MO., 541

Fuel inks A Damon 3 -ASSEMBLY
Heavy MeldMass: BOL-l 3ft EOL.=1.3S1
ROD Storage She: SRS

'Fuel decW stat dA 20910
Estrnatee as att 2030

TempIs ATR QJp Wa_,. An. 60 b 1u0%. U)
'Templalt Bitup(UW4: 3672

Template SOL Hea1 Meald Man (T): 0011668
T.~ d "h z

Estimated
Carister usae: J

IStaO
0.13

L F adntes I : IN -v . b Y. n Garna,^ Sources

Photon TOtal
CIUNWd From : Nominal Boundig Ful hk.a Activity Nominal Fuel Bouding FueI En.rgy Photons/no

Radlonuclid Template Fuel Bumnup (UWdW Bumup (MWd (Ci) b ltoes() I.^ wrvento CI) I Grup bouing)
Ac-227 6.6313E-10 25.57 51.14 O.uE+00 1.70E-06 3.39E-08 Avg. UeV
Am-241 2.0060E4-3 25.57 51.14 O.OE+00 5.13E.02 1.03E-01 0.0150 5-390E+12

25.57 51.14 O.OOE+00 t.O8E-05 2.17E-05 0.0250 1.123E+12
J

J
7.62E-05
2.92E-07
6.71E-31
6.41E-06
I SOE4-03

0.0375 9.791E+?t
1049E.12

CM-243 1.6443E-07 Q.XE+C0 4
Cmr244 2.9330E45 25.57 51.14 O.0OE+00 7.SGE-04 C
CO-60 5.31t6E806 25.57 51.14 0.OOE.00 1.36E-04 2.72E-04 03750
Cs-134 25.57 51.14 O.OOE+0 8.07E-02 1.6tE-01 0.750 3.8836.12

25.57 51.14 0.00+00 - 8.82E-05 1.76E-04 0A500 6.5646.1O J1.04E+02 1t2500 .748E610
1.25E+00 1.7500 1.72+09

1-500605
Fe,55
H3 45697-03 25.57 51.14 .006E+OO 1.,
1-129A
Kr-85 1

Pa-M 31
Pb-210 A
Pfn-147 4
Pu-238I
PU-239
Pu-240I

25.57 51.14 O.OOE+00 1.93E-05 ll25.57 51.14 O.OE+00 2.77E+00 5.55E+00 7.0D00 t 54236O.
25.57 51.14 O.OOE+CO 2.44E44 4.89E404 I xoo 2.85E-01

O.oOE+00 s52E4-08 1.04E-07

o
1.281OE-04 25.57 51.14 0.OE+00 1.09E:02

25.57 51.14 O.0OO+00 6236E03 1.25E2-0
25.57 I 1.71E+00

Li
J
J

Rs-228I
RuI-106I
Se-79 1
Sn-126 1
Sr-gO

25.57 51.14 0.OOE+00 1.6
25.57 51.14 O.OE+00 3.31E-04 6.61E-4
2557 51.14 O.OE+00 2.96E-04 5.92E-04

1 25.57 51.14 O.OOE+00 4.92E+01 9.84E+01
2557 51.14 O.0E0 0 1.086-02 2.16E-02

.9248E+00

Tn-
TIF232 1.9270E-14 25.57 51.14i QO.E+WO i.93E-13 9.85E143
Tl-20tl 4.6024E-08 25-57 51.14 QCO0E+aO 1.18E4S 225E4
U-232 1258E407 2557 51.14 Q.OOE+OD 322E4S GA3E-08
U-233 2.58125E-09) 25-57 51.14 Q.OOE+COI 0.50E45 1.32E-07
U-234 1.8450E-04 25.57 51.14 O.OOE+CO 4.72E403 9.44E403
U-235 -Z723SE-0S 25.57 0.00 5.83E 04 5.14E404 5wE044
tl-236 1.5453E OS 25.57 51.14 QOO0E+0O l9SE404 7.92E44
U-238 -4.2851E409 25.57 noo 3.63E44O 3.63E-04 3.63E44
Y490 1.9?54E+00 25.57 51.14 Q0OE 0 4.92E+01 9.85E+01
Othe Padionuclie 4.95E+0l1 9.89E011

nup Summay TMudC ue rSd wS.p us9Iestima Ctece,,:, -.
Template, Selection Summah m

From SFD us" B1asle tor Paramee Differns:
PAWCOW UOWWATER _CQbffW~r~t * T rq uaa1UGER w Tmdf be kawhremmo bnu.

Fud C F ALLN ALLJM lhl k hrkhm a1 fl pumv npl si.

BOL E Nkmr %: ?n<K0000t32 eo 10 WD

BmpSunuw-y(UWd Frm FDsb,*ns for bumup used In estimabt:

Yk57pban d lo be 2% dl IX by mg4dm
. Boa ~~~~~~~~~~~~~~~51.14 tuu assa _ lb be t** rmt tumip

Checks
EstimatedEd I H

Bu*pR dur. e Gvena Scmup Ial ncted EOL HII.IC EOL HU
motiml owo II6
oLmedihgl 0.12

Thermal Power
Nomba Here 6boundin

Outpu0 Hea Outpd
(Wat") (Waft)
619E-01 1.23+f

Total Total

I
U

U

U
I-]

'Tldbsml t ~ SW S fud~ assodatAd wlt ate Wouktcaai wmu be dylde by SOL. heaymq l msant Ia g speclt bamW VA"-e (MWGIMT).

IJ

JI
DOE/SWIIREP-078
Revision 0
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Fuel Radionuclide hwentory Worksheet

L~ueI and Tempba* nfenrnmiop -.
Fuel Name: FRR MTR-S (U306-LEU) INDONESLA

U tF D 8 602
Fuel thins 2 Dor- U2 -ASSEMBLY

Heavy Mt Mess BOL.17.Skg; EOL.159.75kg
W0D Storage SlWs SRS

'Fue decay tart date, 2010
atrnates es d: 2030

Teplate: ATR (g4t Water, AMnn.. 70 to 100%. U)

remplate umup(MWdW 3672
Tmplate SOL Heavy Metal Mass (UT): 0.0011668

*.ilwi hS.5 .5r0=;

Estknaled
Canister usage:

18'3C-10
r-5.9-2-

II.Ejtimates:, -. ......... -, V. e Gamum Sources

Photon Total
CWWdFrom Not4int BoundingFuel SitiatActvity Nominal Fuel Bouncding Ftl Energy Phoons

fadlonuctide Template Fuel Bumup (UWd)' Bumup (UWcl (Ci) ln ftosCI) inentorleC) GrOwp 4boundng)

Ac-227 6.6313E-10 16,809.59 33,619.19 oOOE+00 1.11E-05 2.23E-05 Avg. MaV

Am-241 2.006E-3 16,809.59 33,819.19 O.OE+00 3.37E+01 674E+01 0.0150 3.549E+15

Am-242m 4.2429E-07 16.809.59 33,619.19 O.OOE+00 7.13-03 1.43E42 0n250 73806+14

Am-243 1.4899E6- 16,809.59 33,619.19 O.OE+00 250E-0 5.O1E-02 0.0o 6.437E+14

G-14 5.7135E-09 16.809.59 33,619.19 .OOE+00 9.60E-0 1.92E44 0.0675 64E+U14

C-36 1.3124E-32 1609.59 33,619.19 O.oOE+00 221E28 4AIE-28 0.0850 4.166E+14

CM-243 1.6443E47 16,80959 33,619.19 O.OOE+00 2.76E-03 .53E-03 0.1250 2.819#+14

Cm-244 2.9330E-05 16,809.59 33,619.19 O.O0E+00 4.93E-01 9.86E-01 02250 3J59s14

Co600 53186E-06 16,809.59 33,619.19 O.OOE+OO 8.94E-02 1.79E-01 0.3750 1s.66E14

Cs-134 3.1563E-03 16.809.59 33,619.19 O.OOE+00 5.31E+01 1.06E+02 0.5750 2ss2Et15

Cs-135 3.4477E-06 16,809.59 33,619.19 O.OOE+00 5.80E-02 1.16E-01 0,6500 4.316Et13

Cs-137 2.0313E+00 16,809.59 33,619.19 OOE+00 3.41E+04 6.83E+04 125o0 2464E+13

Eu-154 2.4513E-02 16,809.59 33,819.19 0.00E+00 4.12Ei02 824E+02 1.750 1.131E,12

Eu-155 4.8175E-03 16,9S.59 33B619.19 0.OOE+00 8.10E+01 1.62E+02 22500 9.S21E.07

Fe-65 12397E-04 16,09.9 33,619.19 O.OOE00 2.086E+O 4.17E+00 2.7800 60ose+07

H-3 4597E-03 16,809.59 33,619.19 0.OOE+O 5000 25792+06

Ii

i-129 7.5300E07 16,809.59 33,619.19 0O.OE+00 1.27E402 2.53E-02

Kr-85 1.0850E-01 16,809.59 33,619.19 o.OOE+00 1.82E+03 3.656E+03

W237 95561E46 16,809.9 33,619.19 O.OOE+00 1.61E-01 321E-01

Pa-231 2.035949 1B609.59 33,619.19 O.OOE+00 3.42E-05 6.84E45

Pb-210 4.9728E-11 16,809.59 33,619.19 O.OE+00 B.36E47 1.67E4B

Pm-147 48s02E-02 16,809.59 33,619.19 .OOE+00 8.156E+02 1.63E+03

Pu-238 1.8254E-02 16,809.59 33,619.19 000E+00 307E+02 6.14E+02

Pu-239 4.2810E-04 16,809.59 33,819.19 O.OOE+00 720E+00 1.44E+01

Pu-240 2.4386E-04 16,8m959 33,619.19 O.OE+00 4.10E+00 8.19E+00

Pu-241 3.3415E-02 1680959 33,619.19 O.OOE+O0 6.62E+02 1.12E+03

Pu-242 3.6329E-07 16.609.59 33,619.19 0.OOE+00 6.11E-03 _ 122E-02

Pa-226 22854E-10 16,B0959 33,619.19 .OOE+00 3.84E-06 7.6E46

ia-228 12426E-14 16809.59 33,619.19 O.OOE+00 2.09E-10 4.18E-10

RU-106 63589E646 16.80959 33,619.19 Q.OOE+00 1.07E-01 2.14E-0

Se 79 12933E-05 16,09.59 33,619.19 0.OOE+00 2.17E41 4-35E-01

1.467.04

Sn-126 16,80959 33,619.19

Sr-go

Th-229 5.0953E-12 16,809.59 33,619.19 - O.OOE+O0 E.7E-08 - 1.71E-07

Th-230 4.1885E468 16,809S59 33,619.19 O.OOE+00 7.04E404 1I1E-C3

Th-232 1.9270E-14 16,809,59 33,619.19 0.006+00 3.24E-10 6.48E-10

TI20-M 4.6024E48 16809,59 33,619.19 o.ooE+00 7.74E-04 1,55E-03

U-232 12582E47 1609.59 33,619.19 O.OE+00 2.11E-03 423E-03 Thermial Power

U-233 2.5825E-9 16B809.59 33,619.19 00E+00 43t45-W S.6866 Nominal Oa Bounding

U-234 1B450E-04 16B809.59 33,619.19 O.0E+00 3.10E+O0 6.20E+00 j Output Nat Output

U-235 -2.7235E-46 1680959 QO 7.67E-02 3.09E02 7.67E-02 I(Waftt I (Wangs)

u-236 1.6493E605 16,609.5 33,619.19 0.006+00 2.6062-01 L.21E-01 J4.01E+02 .1 E.c2

L_38 -4.2851E-09 16BD959 0.00 4.77E-02 4.77E42 4.77E4C2 Total ToWal

Y-90 1.9254E+OO 16,80959 33,619.19 QOOE+00 324E+04 6.47E+04

Olher R _ACo-es 3.25E+04 e.50E+04 I

F.Tenq*ite Sdedion Sun.Bp Summanryd necs __ _-*-__I_______i:,____-'

F .,aTieSelection Summery .- - 3
Fram SFC Ued - Jess1 1a r Parameter Olene"cag

lReadr I UGHMa UTWAR IUGTWATNR ITe6lYie Wsasedler letkbgmaso

Fu=t ALUMv AOLum -- blektsAT8rT0SUkoepmwww-4dtATRmwf

SOL. MH Catltuennt U U mn"
B ____ _ amtsE 20 eo bh 10

I- :=r
arnUp SUMarly(Wdr- _______E__Isfor burnup used In estimate:

Fn S~~o Ewnw
16,609.5 If terhui~~~~~~~~~~~~~~~~~~~~~~~~~iiepia~~~~~~~~~dbuibhI~~~~~~~~~~~ymBU~~~~~~~us~~~~~slrcye4~~~~~~~~

i No69.*umn h~euedee~ akalterW.p

-L
:
'

.

sahneted WOL H11GIven 301 HU
1.01t

M .uffdwi
C --

'Feactor stdewn, me wePval. sctrage. stepin oroer fte cnrdng e Wadatim eased bfr kd.

'bro lorw d h h soal associated wb aft wwkalieaim be &idd y wx leavy mea mes to gm speew tmp v*= (T\M .

DOE/SNMREP.07
P&R VisionO
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I

Fuel Radionucilde Inventory Worksheet
~.udapTeglW I dfau -tin

Fuel Nuns FRR M1R-S (U30S.LOU) PERU
SWF V a1 504

Fuel Units & Oaes-. 23- ASSEMBLY
m n Metal Mae.- SOL32W EOL-4.2Sqk
Roe Stonwg 58w. SRS

'Fuel dde sW da 2010
Estinates a at' 2030

Tempot ATR OU45 Wanr. Akm., 60 to 100%. U)
'Tunplu B P(MWo 3572

Tenplalt SOL HMm" Ntal Mass (UlT) 0.00116686
Templaft Deem Ttm 20 Wer

Estimated
Caaer usr

18-Ix I
0 O.96

IIL Estimat-s -X Xt b y. Yb Gamma Soeo s
Photon Toed

CUtiWd From Notinail Boundig Fuel Initial Activity Nominal Fud Bounng Fae Energy Photonsee
Radlomuc d Template Fuel Burup ( dSunup (IWdf (C) lnventorlesiCi) bwmntores(C) Group (bounding)
Ac-2z7 6.6313E-10 3,049.40 6,098.80 0.OOE+00 2.02E06 4.04E-06 Avg. MOV
Am-241 2.0060E-03 3,049.40 6,098.80 0.00E400 6.12+0,0 i.22E.0l 0.0150 6.4380+14
Am-242M 4.2429E-07 3,049.40 6,098.80 0.OOE+00 129E4- 2.59E-03 MO2M0 1.3+14
Am-243 1A489E-Oe 3,049.40 6,098.80 O.OE+00 4.54E-03 9.09-E3 0.037 1.168E,14
C-14 57136E-09 3.049.40 6,096.80 O.OOE+00 1.74E4-0 3.48E-0 0OAS75 1251Et14
01-3 1.3124E-32 3,049.40 6,098.80 0.OOE+O 4.00E-29 8.00E-29 OO8 7.557013
Cm-243 1.6443E-07 3,049.40 6,09680 o.ooE+00 5.01E-04 1.00E-03 0.1250 5.11tE+13
Cm-244 2.9330E-05 3,049.40 6,096880 0.Q0W+ 8.94Eo02 1.79E-01 0.2230 S1Et+13
Co- 5.3186E-06 3.049.40 6,098. 0.oE+0O 1.62E402 3.24E0- 047A0 2.39Et13
C^-134 31563E-03 3,049.40 6,09680 0.OOE+00 9.62E+00 1.92F+01 0.5750 4.60u14
C0-135 14477E-06 3&04140 .0,8uo 0.OOE+00 1.05E-02 2.10E-02 0.8500 7.828E412
C--137 2.0313E+00 3,049.40 6,096.80 O.OOE+00 6t19E+03 124E+04 120O 4.470E012

J

-I
JEu-154 2.4513E-02

Eu-155 4.8175E-03
Fe-ES____ _ 12,397E-04

6,09680 0.00E+00 1 1.7500 2.052E 1t
7

6,096.80 0.QOE+00 2.3uE43 4.59E0-3
6,098.80 0.0OE+00 3.31E+Q2 6.2E+02 U7.0000

-06 3,049.40 6.098.80 0.000+00 2.91E-02 5.83E-02 11.0000 329SE401

Pa-231 2.3589E-06 3,049.40 6,096.80 00+00 1.94-02 124E8.-0.
b-217 4.9728E-tt 3,049.40 6,096.80 0.OOE+CO 342E-07 37.8E-07

F-1247 4.572E4-02 3,049.40 6,096.80 o.OOE+00 13.5E+02 7.06E+02
FU-g3 1.82a4E402 3,04940 6.09680 0.000E+0 5.57E+03 1.1tE+02

Fc-9 4239E-04 3,04.40 6e098.80 0OE+00 131E+00 2.58E+0
PT-240 5-4063E-04 3,049.40 6098.80 .OCO+0O 7.43E5- 1.49E+-0
PU-241 3-41sE402 3,049.40 ewQ9&80 QwOE+00 1.Q2E+Qv2 Z.04E+02

PU-24A 3.63-2sE-7 3,049.40 6,0ss80 QQ-OE+CO 1.11E43 Z.22E403

Ra-M8 22&asE-10 3,049.40 6e09s80 QQOE+^O v&97E-7 13sE406

H_-228 1.2426E-14 3,049,40 eX1sa6M QOOE+OO 3.79E-1 I 7.58sE-11

RU-1Qe A3589E-06 3,049.40 6,098.80 QOOE+CO 1.94E402 3 aaE402

SO79 12933E-0E5 3,049.40 eQ09&8 Q.OOE+CO 3 s4E402 7.89E-02

Sn-126 t1.174E-05 3,049.40 6,09&80O O.OOE+CO 3-s;AE42 7.QE42

SF-90 1.9248E+00 3.049.40 8,098.8 o.O^E+00 5.8f7E+03 1.17E+04

TC-99 4223sE404 3,049AO e6os9A.a Q.OOE+CO 129E+CO Z-5sE OO

Th-229 5.0953E412 3,Q49.40 6,098.80 QQOOE+co 155E4-8 3.1tE4S

Li
J
J

Th-30 4.1885E-(

e098.80 .+0 7.804- 11
1.84suE-04 3,049140 6,098.80 .oOE+00 s.63E-01 1.13E+00
- E7235E-06 3,049.40 0.00 1.14E-02 3.13E-3 .14E-02
1.54A3-05 3,049.40 6e098.80 O.OOE+00 4.72E-02 9.45E-02
-42851E-9 3,049.40 0.00 9.04E-03 9.03E-03 9.04E-03
1.92^4E+00 3,049.40 6,098.80 OOE+00 5.87E+03 1.17E+04

S.OE+03 1.18E+04

Tffral Power
Nominal Heat Bounding

Output NHe Output
(Waltt) MWattm)
727E501 1A45+42

TOA ToA

I

JY-gO

ULT WIIpb
Temptaw Selection

Ros FD I Useasass for Parameter Differences:L Ractor Modersgar4UTfWAIMI UTWW0RjTatestMk~*gss
Fue Cbd dd.ALUM AL ]fin li eute AiR Tsrjhbind ala orpwaulietelwmttmgr4 AMIATR-smII

BOL HII Cvnsttm uetI ukfij M*k
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IODU-up Summary (UWdf

L

frburnup used In estimates J
bemw COia~d ban Istem be"e #wee M *eOYSIL
bratMiwaoejisbe el aetui bmqnp

,A A

I
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Fuel Radionuclide Inventory Worksheet . -. .

xfatia lTanrlateow mn ti a ca
%_- Fuel aniw1 FRR MTR-S (M3S12 LEUI CANADA

SNFE#: 513
Fuel Mbits & Deswa 35 -ASSEMBLY

Hasy Iltal Mam: SOL-60.75kg EOL-45675k4
ROD Scrap 1Sie. SRS

'Fuel deCy at date: 2010
Estimates es of: 2030

Template: ATR .Jg WOler. Akan.. 60 o 100%. U)

ep1lsate Sumup(IWd0: 3572
Template SOL Heay atal Mes (U): 0.00116689

Temptate Decay Time: 20 weas

Eslknated
Canister usane:

1s6x10
i 1.460 J

IL Estimatis m In X. Xb Y. Gamma Sources

Photon Total

CiNJWd Fron Nominal Sounding Fuel Iitial Activity Nomninal Fuel Sounding Fuel Energy P _otone/aec

Radionuclide Template Fuel urnup (liWti` Burnup (UWd (Co) bntorles(CI) hlenorleCI) Group (bounding)

Ac-227 6.6313E-10 4,806.12 9,612.25 O.OOE400 3.19E-06 6.37E-06 Avg. MeV

Am-241 2.00ME-03 4,806.12 9,612.25 OOOE.00 9.64ET00 1.93E001 0.0150 *1.SE015

Am-242m 4.2429E-07 4,806.12 9,612.25 O.OOE.OD 2.04E403 4.08E-03 0D250 2.I1OEt14

Am-243 1.4899E-06 4,806.12 9,612.25 O.OOE.00 7.16E-03 1.43E-02 0.0375 1.840614

C-14 5.7135E-9 4,80612 9,612.25 O.OE.O 2.75E05 6.49E-05 0.075 1.971E+14

C-36 1.3124E-32 4,80612 9,612.25 0.OOE40 8.31E-29 1.26E-28 Oc65W 1.191E+14

Ct-243 1.6443E-07 4,806.12 9,612.25 00E00+00 7.9SE-04 7.284-03 0.1250 6.05CE 13

CKr2- 1.9330E-05 4,806.12 9,612.25 O.E+00 6.2E1 Z00 .82E401 70220 L420u

Co0-0 5.3186E-06 4,806.12 9,612.25 O.OOE+00 4.50E-02 5.1IE42 1030 4.474ET13

Cs-134 3.1563E043 4,806.12 9,612.25 0.00*E0 1052ET01 303E91 _-75 1 76+04

Cs-135 3.4477E406 4,80612 9,01225 O.OOE+00 1.06E402 3.31E402 OAMOo 1.234E 13

Cs 137 2.031312+00 4,8012 9,012.25 O.OOET-00 976ET-03 1.95E+04 1.2500 7A95E+12

Eu-154 2.4513E402 4,80612 9,01225 O OOE+00 t.18ETO2 23SE+02 1.7500 S2J4E+11

Eu-155 4.8175E403 4,8012 9,012.25 O.OOET-00 232E+01 4.63E+01 22M0 2ii36E+07

Fe-55 I2397E-04 4,806.t2 9.012.25 Q0OOE+00 5.96E41" 1.19E+00 2.7500 1.604E407

H-3 4.5697E403 4A12 9,012Z25 O.OOE-CO 220E01 4.3DE+01 3.5000 7.374ET04

1-129 7.5300E 07 4,80612 9,61225 Q0E0120 3.62E403 7 -7.4E403 S.0000 4.195E+03

Kr-85 1.0850E401 4,80612 9JS12Z25 Q0OOE+00 &21E+02 1.04E+03 7.0cOO 4JBME+02

Np-2. 9.5561E406 4,806 f2 9,01225 QO.OE+00 4.59E402 9.19E402 1 oO 513

Pa-231 2.0359E409 4.80.12 9,61225 O.OOE-OO 9.79E406 1.96E405

Pb-210
Pm-147

4.9728E-11 4,8012
4.SO2E-02 4,806.12
1.8254E-02 4,806.12
42810E-04 4,806.12
2.4368E-04 4,806.12

O.OEOO 2.39E47 4.78E-07
4.66ET02

9,612.25 0.OE400 I

Pu-241 33415E42 4,806.12 9,612.25 OOE-+00 1.61E+02 3.21i02

Pu-242 3.8329E-07 4,806.12 9.61225 0.O0E+00 - 1.76E-03 3.49E-03

Ra-226 2.2854E-10 4.806.12 9.061225 Q0O.E000 1.10E-06 220E406

Ra-M28 1.2426E-14 4,806.12 9,61225 Q0.OE+00 5.97E-11 1.19E-10

RF-106 603589E-06 4,806.12 9,61225 0.OOE+00 3.06E-02 8t1E-02

Se-79 12933E45 4,806.12 9,61225 0.00E+00 .22E-02 124E-01

Sn-126 1.15744-05 4,806.12 9,61225 OOE0 5.56E-02 1.11E-01

Sr-90 1.9248ET00 4,806.12 9,61225 0.OEO0 9.25E003 185E+O4

Tc49 42239E044 4,806.12 9,61225 .OOEO0 2.03E+00 4.06E+00

Th-229 5.0953E-12 4,606.12 9,61225 0O.OE0+0 2.45E-08 4.90E4-

Th-230 4.1885E48 4,806.12 9.61225 0.0DE00 2.01E-04 4.03E-04

Th-232 1,9270E-14
TI-206 4.6024E-08
U-32 125S2047

S O.ODE+O. 9.260-11 t.85E-10
5 QLOAE+OD 2.21 E44 4.42E441

.8
4,8S6.12 S 01OOE00 (.05E-O4 121E-3 Thennal Power

4606&12

Nominal Heat Sounding
0uw o .:et Output

Ia ts) (Wafts)
1.15E002 229E442

Total TotalL-
ow~

OWe-

4,806.12
4,806.12

.00 4,806.12

rie^iiati Section Semia
plate Selection Summary

9-30E+03 1.8604(W

Pror SF0 Used n~asis for Paramneter Diffeirences:I Reactor Moer a -UGWIWATER; USITWATER .ft Tetijd aius No forto b*ig Nemarm

I ri l= 1~9 A- ALL U - If led -etIm ATR To 0 on ad ti ame pmanuw fmekkO hr4 ATR a wru

I m NM Zons:ituet U al 11"
L-

MM

r

mup Summary EUWd) 113asis for bumup used In estimate:

Perom Sm I Esatbaed

I i~~ t~ O h a a~ a u s r n a W M " Im " s u a t a l b a e d r

Fclseck~s - _

[
Bu m un U uttk ee I G iven Sum v . Esimaed COL HWGIvha EXO MM

11.01

0.601

'Recalra i tWDewn. "e inoaL Mirela. ** g"or eurdlel cwdlbg VWe kradabon caased foril.

el ba ford hi eeod d w Mis 1wk en be d Ld byO. he y nm mesa N gret s c bi w e 0- 41).
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Fuel Radionuclide inventory Worksheet_

I- Fuel Hu. FRR MTR.-S (WS L1 GERMANY
SWF ID er. 519

Fuel Units A Desor. 97 -ASSEMBNLY
Heavy Metl ss BOL.1562ig. EOL.131AD4kg
RoD Storage Samu SRS

'FuMddecsy s Wudt 2010
Estitnate -ol: 2030

Tonpista TRIGA-M (LWAJ-bxj. Alma.. 10 b 2D%. U)
'Tsmpah8nnpum Wd): 6.66

Temlate BOL Heav Metal Mass OMT: 0.0001
TenkpiadoecayThow. 20 VWs

Estimated
Canister us.

18'xlWI
1 4.04

IH. F-8tmater I a. X. b Y. V6Gamma Sources
Photon Total

CIIMW From Nominal BoUndin Fuel Initia Activity Nominal Fud Bounding Full Energy Photontalsae
Radionuclide Template Fuel Bumup (UWd) B3urup (UWd)' meI IhentodlesMCl Inventories(CI Group (bounding)
AC-227 2.4556E-09 22,332.30 44,684.59 0.00E+00 6.48E-06 1.10E-04 -Avg N.Y
Amt-241 3.8752E-03 22,332.3 44,664.50 0.002+00 8.65E+01 1.73E+02 OAn50 4.584E*1S
Am-242M 1.8617E-06 22,332.30 44,684.59 0.0024.00 4.10E-02 8,32E-C2 0.55 9.46562,14
Am-243 2-3223E207 22,332.30 44,684.59 0.002E.00 5-20E-03 1.04E-02 0.537 9.907E.14
C-14 4-3233E-05 22.332.30 44,684.50 0.002+00 9.06E-01 1.93E+00 0.0575 9.157E+14
cm-3 4.X30E3-00 22,332.3 44,684.59 0.00+00 9.61E2.04 1.222-03 O0.565 5.575E.14

m-1243 1.3053E.07 22,332.30 44,664.59 0.002+00 1.025-03 3.302-03 5.0000 62320.04
Cs-2" 9.5664E-06 22,332.30 44,684.59 0.002+O0 2.14-2+0 4.272+3 022500 2.0452E.0

237G 4.46182E-06 22,332.3 44,664.69 0.002+00 3.262-02 6.932-02 110000 362.02S*
Cs-131 6.47182-04 22,332.30 44,664.59 0.002+00 1.45-04+ 2.OOE-04 JM3.0E1
Cs.21 6.15482-14 22,332.3 44,664.59 0.002+00 7.OIE-01 2.82E-00 ON .161
Cs-137 i.9642-E00 22,332.30 44,684.59 0.002+00 .3542+02 1.772+02 20 &9E
Eu.254 4.20082-03 22,332.3 44,684.59 0.002+00 2.682+01 6.302+01 .50 1.3E
Eu-159 5.69172-03 22,332.30 44,664.59 0.002+00 1272+02 2.5412+032 20 JOE0
Pu-240 2.26172-04 22,332.30 44,664.59 0.002+00 5.056+01 7.013+00270 .9E0
PH-34 465.113-03 22,332.30 44,664.59 0.002+00 1.362+03 2.732+023 -=2.5E0

Pu-242 9-0682E-07 22,332.30 44,664.59 0.002+00 6.132-03 1.37E-032 AW0
Np=22 2.467SE072 22,332.30 44,664.59 0.002+O0 5.962-09 1.19-020 10W 33E0

PU-231 4.0782E-06 22,332.30 44,664.59 0.002+00 IA10E-04 2.89E-04 hni oe
Pb-210 1.31402.07 22,332.30 44,684.59 0.002+00 IAIE2-03 5.572-03 o9a elBudn
Pm-247 2.2571-02 22,332.30 44,684.59 0.002+00 5.042-03 1,012.02 upA HetOt.

Pu-238 12009E-03 22,332.30 44,684.59 0.002+00 2.842-01 5.368-01 52.2 1120
Pu-239 -3.68572-OS 22,332.30 0,6.59 E00 4.17-0E4.0-02 4.172-02 TtaTtl
VU-20 2.2611E+00 22,332.30 44,664.59 0.002+00 4.072+04 6.132+04
Put2er 6.13-2 2,3.0 4,5.9 OOEo 4.682+04 9.35+04
Pll242 &0la2ESe7 22,33..30 "r66 B.59 i.SmEiOD , X-03Chech M

Selection3 S33o0 ,645 OOE+0 &9EM .9E0
Ra-228 22556E- S10Use 22as2t3 e for.5 Paamte DfErenceEs: 101-

Reato- odg0 W N UZI9EA0 22,32.0 E6 LW9 AIEQU 89 EH2 .40O0
Fuel79 addi 35EA0U 223230LUM59 OOE00 2M0 57E0

Th-M 2Z744E-10 22=~~~~4.66.30 44* ,6ye4ae5laablmOlE+0 h -an -5g.0E
Check ___________22__30_44_66__5__________________4_____

U-232 4.909SE-OB 22m=.3 -46 e.5 -.DE0 vetj0E 03 2.LE03Tdwl.Pwe

U-233 IM40E-07 22,332.30 44,664Estit.59 d HWODen0 20. HE03 57E3 NoiaH" Sndg
U-3 27E0 233.0 "645 .DE0 .4-3 10E-2 OW idOtX

U-235ls istton.6159eoal toaE, ' r406 tnscmfm 22=.30 0.ali ceaed7o fEL 0 .6-3 67120 wf) mt
ford lii 719Es0o 22=.3w t.66ls5woO.heEd0na2,84e-0vt5edbE 80 .heavy meE+l

J
J
J
ii1

Ii'

J
J
J
I
J
3

-r
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Fuel Radionuclide inemntory Worksheet

,I emS*4 Tagitate £ntaoruudiop, . I,
Fuel Kame FRR Mm-S MWS2 LEU) GERMANY

SNFW Dt 1067
Fwel Units & Dour 7 -ASSEOLBLY
Hea"y Ma: SOL.14.7kg: EOL.12A36kg
ROD Storge, Sie: SRS

'Fuel decey art date: 2010
Estimates a e. 2030

TWnpiat ATt (UGh Water, Alau.. ID1 100%. L)

Oranpoe Bwnuppwd : 3672
Tnplat OOL teay eawl Nass T): 0.00116689

Torptate Decay Time: 20 as

Estkiated
Canister use:

168x10
0.29 1

- Ectineitrs at -. Nxb Y. Ya Gamma Sources

Photon Total
CilUWd From Uomninal rounding FI Intfial Acilty Nominal Fuel Bounding Fuel Energy Phoons/aac

Radionuclide Template Fuel Bumrp (UWd Du-,up (Wdf B2 -.) : biento CI) kwentorWfCl) Group (bounding)

Ac-227 6.6313E-10 1,670.54 3,341.08 O.OOE+00 1.IE-4 2.22E-06 Avg.NUeV
Ar-241 2.0060E-03 1,67054 3,341.06 O.OOE+00 335E+00 6.70E+00 0.0150 3S527+14
Am-242m 42429E-07 1,670.54 3,341.08 0.OOE+00 7.09E-04 1.42E-03 0.0250 7334W+13
An-243 1.4899E-06 1,670.54 3,341.08 0.OOE+0 249E-03 4.98E-03 0.375 6.317M+13
C-14 5.7135&E9 1,670.54 3,341.08 0.00E+00 9.54E.06 1.91E-45 o5675 651E+13
_K3f 1.324E42- 1,670.54 3,341.08 O.00E+00 2.19E.29 4382-29 O0.65 4.140E.13
Cm-243 1.6443E-07 1,670.54 3,341.08 0.00E+00 2.75E-04 6.49E-04 0.250 2.820+13

Cm-244 2.93302-05 1,670.54 3,341.08 O.OOE+00 4.90E-02 9.802-02 02250 3SM+13

Co-60 5.3186E-6 1,670.54 3,341.08 0.0OE+00 6.62E-03 1.7E-02 03750 1566+t13

Cs-134 3.1563E-03 ,670.54 3,341.08 0.00E+00 627E+00 1.05E+01 OS75o 2.37E+t

Cs-135 3.4477E-0S 1,670.54 3,341.08 O.O0E+00 5.76E-03 1.15E-02 o00 4289E+12

Cs-137 2.0313E+00 1,670.54 3,341.08 O.OOE+00 3.39E+03 6.79E+03 t25X 2.449E+12

Eu-154 2.4513E402 1,670.54 3,341.08 0.00E+00 4.09E+01 6.19E+01 17500 1.124E+11

Eu-155 4.S175E-03 1,670.54 3,341.08 0.002E+00 &60E+00 1.61E+01 2250D 9859.E+

Fe65 12397E-M 1,67054 . 3,341.08 0.00E+00 2.07E-01 4.14-01 2.7500 5.574E+06

H-3 4.5697E-03 1,670.54 3,341.08 O.OOE+00 7.632+00 153E+01 35000_ 2S632+.4

1-129 7-5300E407 1,670.54 3,341.08 0.0E+00 126E-03 25E203 6.000 1A56E+03

L
Kr-85

Pa-231
Pb.21C
pm14

1.0o8so41 1,670.54 3,341.08 O.OOE+00 1.I1E+02 3.82E+02 I 7.0000 1.0W62.02

7 3,341.08 0.00E+0O .60E-02 3.19E-2 11.0000 1.32401

-02 I.670.54 8.1012+01

P238 i 82s4E-M i 870.54 3,341.08 O.OOE+OO 305E.4t 6.1012+0

Sr-G 4.9248IE.0 1,670.54 3,341.08 0.0012+00 3.222+01 6.432.03

Pu-240 2.4368E4-0 1.670-54 3,340.08 O.O-E+O0 4.07E-01 8.1E-01

YO241 3.341E2+0 1,1170.54 3,341.08 O.OOE+00 3.2E+01 1.12E+02

Oe242 3.329E47 1,e70354 3341.08 O.OE+ao 6.07E4 t.21E403

Rta-M2 22854AE-10 t.670Q54 3,341.08 OOOE+OO 3.82E407 7.64E407

Ra-M2 t.2426E-t4 1,670QS4 3,341.08 O.OOE+OO 2.08E-1tI 4.t5-11

FOJ106 63589E48 1,670.54 3,341.08 .ODOE+OO t.OSE402 Z12E402

Se 79 12933E45 1,670.54 3,341.05 O.OOE+OO_ 2.16E402 4-32E402

Sn-126 1.1574E45 1,670.54 3.341.08 O.OOE+OO 1.93E42 3.87E402

Sr 90 1.24_ __ _ _

T04gg 42239E404 11,67,054 3,341.08 0O.OE+OO 7.06E41 1.41E+OO

TIF229 5.0953E-12 1,670-54 3,341.0 O.OOE+ao 851E4.9 t.70E4B8

Th-23 4.1885E48B 1,670.54 3,341.08 O.OOE+OO 7aOE45 IAOE0E44

Th-M2 12E-14 1,670.54 3.341.08 QOOE+OO 3.22E-1 & 644E-ll

T0 4.6024E-8 1.670.54 3,341.08 O.OOE+OO 7.69E456 tS_4E044

U-23 t2582E407 1,870Q54 3,341.0S OOOE+OO ZtOE424 4.20E044

U-233 253A25E49 _ t,70.54 3,24t.0B O OOE+OO 43tE48 8.63E48 t

U-3 . 1845M0E4 1,670Q54 3.341.08 O OEO .08E41D &S- Qt6E401

U-235 -2.7235E4S6 1,670.54 QOO0 635E403 1JaE403 eL35E43
U-236 t.5493Eff5 1,670.54 3,341.08 QOOE+OO 2 59E4-2 StSE402 _

to23 '4285E4.9 1,670.54 0.00 3.96E403 3ASSE403 3.95E403

Y90 1.9254E+00 1,670.54 3.341.08 O.OOE+OO 322E+03 ¢43+03

Other _adionxclid- 3.73E+03 6.46RE+03

Ktolk rg &-deio -Ntry aBonup 9n_-y am'Cbecdss i:ois>s
Tmtate Sesection Summr

Frm SFD Use Bai bfo ParameW Dileeces:

Reco Mlodertorl LIGHTWATER UHT WATER llie bwmt3 WM we ld br f bkwN 16:
Fuel Cbd: ALt U AlJi Ilto auke 11 at par~a it""

DOLKMU Cnsbrd U U
_Ut wkhmm %g 2e0DO02s so to 100_

BnpSummgyw w -dl -" - 8adis for burnup u4sed in esimat:
Frem UD I Estiae

Checks: .

*umup br ~~Ghvn flunti Esiae ECE Hne EOL NM

Thermal Power
oroninal Hat: Souning
-, 0~ #%a Outpt

(watfs) (Watts)
3J6E.01 7J6E+01

Tobl Total

Reede et~,w. coem vt. ereage.shippig or ther deteornalMag wdemcaetrlu

'Tota INAlMg fraS SuMel sodated %lih3Us workslet" mmd be devied by 901. heavy mheal Rmes to get epedli hmm vakues (MWdIT).

_aiNJE-7 
Ma. 2003
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Fuel Radionuclido kwentory Worksheet

Fuel Hama FRR MTR-S (U;Sl2 LEU) GREECE
37WIDa 532

Fuel Units, & Darncr? 67.- ASSEMBLY
Heav AMote Mass: BOL.74.37kg; EOLW6.63k
ROD Storage SIW. SRS

'Fud decay tW dats 2010
E nates d: 203D

Temple) ATRh O)M Water. A.. Ot601I1009% U)
'Tempate Bumup(uW4: 3672

Template 0M Heavy Metal Mas (UT): o.oo016689
T-Imh teTav Tbn 20 e

Eslimated
Canister usae J

12'xtO 7

U. Estimatlo ms x. a. 3 y. yb Gamma Sources
Pholon Total

CLUWd From Nominal Bowndll Fuel Initial Activity Nominal Fud Bounding Fuel Energy Photonatse.
Radionucide Template Fuel Burnup (UWd) Buumup (WdW () bwentouleC lnwvenorlC : Group Mounding)
Ac-227 6.6313E-10 6,33.34 12,664.68 0.OOE+00 420E-06 8.40E-06 Avg, MOV
Ar-241 2.0060E-03 6,332.34 12,664.68 0.00E+00 1.27E+01 2.54E+01 0.0)50 1.337E+15
Am-242m 4.2429E-07 8332.34 12,664.68 O.OOE+00 2.69E-03 s.37E.43 0.030o 2.78aE+14
Am-243 1.4A9s-s6 8,332.34 12.664.68 O.OOE+0 9.43E-03 1.89E02 0.0371 2A25E+14
C-14 5.7135E-09 6,332.34 12,664.68 O.OOE+00 3.62E-05 7.24Es 0.0671 25914
CI-36 1.3124E-32 6,332.34 12664.68 Q.OOE+00 8.31E-29 1.66E-28 0.050 136)8+14
Cm-243 1.6443E-07 6,332.34 12,664.68 0.OOE O 1.04E-03 2.0sE43 0.12SO 1i62E*14

J

JCmn244
Co 40

2.933DE-06 0 3350 1.s4E+14

L.Us
o 7 6.3343 12,664.68 0.OOE+00 1.29+04 2.s7E+04

Eu- 154 6i32.34 12,684.6e 0OOE+00 1.SSE+02 3.10E+02 1.7S0D 4260E+11
Eu-155 4.817sE-03 12,664.68 QX0E+00 30OSE+01 6.10E+01 22500 &737E407
Fe-65 1237E-04 - E-Ot 1.57E+00 2-750 Z113E+07
H-4 35000 9.716E+04

U5.68
6,332.34 12.664.68 .OOE+00 6068E-02

2.03598439 6.332z34 12,684.68 O.OOE+OO 1.29E-05 2.58E-05
.210 41.728E-11 6m332.34 IZ684.68 O.OOE+O 31sE-07 6.30E4-

Fm-147 4-.2352E-02 6,332.34 .06 -8 QOOE+OO 3.07E+2 614E+02
FU-= 14234E02 433Z34 12.664.68 O.OOE+O0 1.16E+02 Z.31E+02

u-239 4.2S18E-04 6,332.34 12.664.68 0.00E+O 2.71E+00 8.42E+00
F -240 1.43SE44 6,33234 12,64.64 0.00E+00 1.54E+04 2.44E+04
Pu-241 3.341sE402 63334 12t6e4.68 QOOE+OO 2.12E+02 4.23E+02
Pu-242 3.632^sE-7 6A23 12664.68 azOOE+00 230E-03 4.6DE-03

Ra-22 2285~s4E410 6.33234 12,664.6S Q.OOE+CO 1.45E-06 Zss9E4S
Ra-22 1.2426E-14 6?4 12.684.6s O.OOE+00 7.S7E-1t 1.57E-tO
R-10e 6-3sssE-06 6,m34 12,664.68 O OOE+OO 4.03E-02 8.05E-02
SO-79 t-sa3E-s 6m3234 12,664.6A Q.OOE+CO 8.19E-02 1564E.0t
Sn-12n t.tS74E os 6,33234 1IZ664.611 QOOE+co 7.33E-02 t.47E-Ot
st-eo 1as24oE+00 8,33234 cZ664.68 1.OOE+D 1228+04 2.44E+04
T nes9 422390sE4 6,332.34 t.664.6s O.OOE+OO 2.67E+0_ 5_3_E+00
Th-Ms 5.093E-12 8,332.34 t2.664.6s O.OOE+OO 3.23E-0s 64sE46
Th-230 4.1885E-0OS 84332.34 f2,664.68 O.OOE+OO 2.65E-4 s.30E044
Th-M2 1.s270E-14 6.332Z34 12t6B4.6 O.OOE+OO 122E-10 Z.44E-tO
TP20S 4.6024E-OS 6-332.34 t2,6646 QOOE+CO 2.91E404 583E044
U-23 1.2ss2E47 64333 12,664.Bs QOOE+CO 7.s7E404 1.59E403
UQ33 2.5825E-0 62.3334 12,ee4;es Q.OOE+CO 1.64E-06 327E456
Li-234 t.s4soE404 e332.34 12,664.68 O OOE+CO 1.17E+CO Z.34E+OO
u-23s 4!723sE-06 eA33z34 o.oo 3.21E402 1As9E42 3.21E402
to-M 1.5493&Ms U3z3 12,6e4.68 QCOOE+CO ss81E402 1.s6E-01
U 238 -4.28ssE-0 6,32.34 _O oo 2.OOEE02 2.ODEE02 2AM-02
Y so t.szs4E+C0 8,332.34 12,4.684~ Q.OOE+00 122E+04 Z.44E+04

Other RadkxxxI~~~dft 1.Z2E+04 Z.4sE+C4

lEomptat Setect SUMnar M

U

Thermal Power
ronal Heat Boundin

Outpud Heal Output

1.S1E.C2 3.02E
Total Total

Fross, SF3 Used I18asIo Pwmeter Differences:LReactor Moders-4 UGHTWATER LIGHT WATIN iTeiTaltwobusead braut"s*Ig n:a
RM ijeALU ALUM kW S las SIASATh TaoIalb Ao Sipma pse). (.reldNer eabATReremesa)

DCL SNM Coflst~uentsf ij- U i,,. U
BML &wichm'mndu 20 6010100

Lirnp Sum-may (Uwdf . Basis for hurnup used In eatimaasi

l~~~hoclas -~~~i~ I~sdlb~sielbaaiua

I .__ .,. I Eadmaid II~~ I
ESnatd EOL HMIGke EOL 0N

I 1.011Nokl

I -.
'RePiar su t cm, criemovaL. storage. shlppkQ orote dat corAm*V VW krafaim ceased for huel

*TobW h lt al fuel soodaled wlth Oft swakhed M be dvided by 901 heavy meWt mass ts go specOL bWm value (WWdMT).

.

i
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Fuel Radionucilde hventory Worksheet I

J41 Ond tenailate An , i: ;m I ,

Fe Skw FM MmS 1u3S2 L6t) JAPAN
SiNF D7 P: 506

Fed Unis & Dour. 70 -ASSEMBLY
Heay WM t m: SOL.73.Skg: EOL.70.41&9

ROC Storag We: SRS

'Fueldecaatde: 2010
Ealatnes as od 2030

Templtte: ATR OWtWaler.,An.. 0to100. U)

srnmle a4moUd): 3672

Template BbL Hwy l tm s OM): 0.00116689
Twempate ra Thw. 20 wars

Estimated
Canroter uage:

18x10
r 2.92 1

II. EaKiiate I X 9, b Y. Pa I Gamma Sources -

CilMWd From 4oidllnal Bounding Fuel Inhtat Actvity. Nomna Fuel . Bonmfing Fuel

Teplate Fudeluumip (MWd' ournqup(Wd) (Cl) : lnvertoresP) nventodes(Cl)

.Photon Total
Energy Pholonlsmec

"roup (bouning)
Radionucide _ .

Ac-227 6.6313E-10 t2 45 ,846.90 O.O0E+00 1.84E8-

Arn-241 S,8460 SO ODE+O0
3.88E-06 Avg. e

D1.17E.O1 1 .15 .172E+14
2.4SE-03 I OAess 12M*814

0.0375 1.1 18E+14
0.0675 1.1998E14
O.65 724SE+13
0.12S0 4.903E 13

a36 w 1.3124E-32 2,923.45 5,846.90

Cm-243 1443--07 2,923.45 5,84.90 O.D0E+00 4.81Ee04 9.61iE04

Cm-244 2.9330E-05 2,923.45 5,846.90 o.O0E+00 8.57E-02 1.nE4-01

Co-so 5.3186E-06 2,923.45 5,848.90 O.OE+00 1.55E-02 t1IE-02 I OJw750 - 2.721E+13

o sg2380E+c t.L5E+O1 0.5750 4439E+14

22Z2E-02 OSO 7.S0E+12
1.19E+04 12500 42sSE+12

Eu-154 1 .75O 1.967E6,1

Eu-1ss 1.725E407

FeSS 1 12397E-04 2.923.45 ,24.90 9.7r4E806

tH3 2,923.45 5846.90 0.ODE+0

1-129
Kt85

2;923.45 5,846.90 .OOE+t0O 220E-03 4AOE-03 5.OO 2576E+03

2,923.45 5,846.90 OD.OE+00 317E+02 8.34E+02 7.000 2.48E+02

2,923.45 5,845.90 o.ooE+00 2.79E802 55s-02 Ili=o S194E+O9ss8,tE406
Pa-231 5,846.90 O.OOE+00 5.95E-06 1.19E-05

-C 7 2.91E-07

PU-238 1.8254E402 2,923.45
A @O4M1 92 Cr3 A r s a "a an - i

Pu-241 3.3415E-02 2,g23.45 sA 90 O.OEOD 9.77n4-0 1.s5E+02

Pu-242 3.e32E 07 2L923.45 sSAW. O.ODE |00 1 .06E403 il12E43

Ra-22 z2.254E-10 2Z523.45 SIMOD9 QCCDE+00 6.e8E o07 134E-06

Ra-M2 1.2426E-t4 2,923.45 S,S4.90 OCODE+0 3.63E-tt 7.27E-tt

Ru-tO6 636SWEC6 2,923.45 ss4s.90 O.ODE+0 tJ6SE42 a72E402

SeF7 12533-05 2,923a45 5,S46.90 oODOE+CO 3.7SE42 7.S6E402

Sn-126 1.1574E-05 2,923A45 s,8"G.90 o OoE+00 &W&sE 6. ;-E02

SF-SO t9248E+w0 2,923a5s 5846.90 O.ODE+CO 5653E+03 1.13E+04

TC-99 4.2239E-04 2L35 *B46.90 O.ecE+00 t23E+eo 2,47+OO

Tt-229 5.0953E-12 2,923.45 6A46M O.eDE+00 t.49E48 2 sE-08

D 122E-04 2.45E-04
J 5.63E-1-I 1.13E-10
D 1.35E-04 Z69E8049.e

E.04 7-46E-04 Therml Power
_ __

1.845D0E4 2,923.45 5,846.90 0.0oE+00

4.7235E8C6 2,923.45 0.00 1ISE-02

'jomkWa Heat Sounding.
Oatpo HeM Ooulpo

4Wa m. I .ja
U-23s
-U236 E402 9.06E-02 E+t401 1.39E+02

TOWal TOtWl

Y~-90 - 1.2254E+00 - ,23rW
Othe Racloqtujcles

Template Selecn Su
.. .

From SFD Used

a Moderr TWA1E UTWAIM p

Fueaddg AM ALUM _
BOLNM CadfUnL U I

.OL Enrkchm t %d 20.00O0O 8 so 6 0100

TM~ Towplat w me d larie Om"celagmare

jeumup sununawyonlve 18asis vr bunup sed In eStimte: :

I
From SFD I EatimAtd

bM bmwcdmdmWIwntahwqmoWmmdmvcM.
=A8mffdmkUwbwxmdbb*bk9 I kffnm.

L
Estimate Burupf I

bd Bump
P 1 C "1 3

EsImtd EOL HMIGln 0O1 NM
I taeo

0251

'Remclr jugdown, we removal. srage. Wipping orF*edMe winingt lkradadon casedftr tad.

'Toed bump lor hlu asdd *t1 V am e d be vlded by SQL hFv m masmW99g w bupvau (MWd/MT).

DOE/SNFiF1EP-M7
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Fuel Radionuclide hventory Worksheet

~rel ad umpateInor-atijm,~
Peal Kam. FRR MTR.S (U.St2 LEU)NEHRAD

SWFWV. 510
Fue!lns &ht Descr. 43 -ASSEMBLY
Heavy MLi" KM: SOL.64.5g EOL=56.7Skg
N00 Iftwage M~e: SAtS

'Fu decay M date: 2010
Eatotes as el: 2030

Tempbte: ATR (Ligh Waler. Aim., 60 to b0D%. u
'Template Bumul)(Wd): 3672

Template BOL Heavy Metal Mas OMD: 0.O116689
Tter.r O Th,,e In 0,e

Estinated
Canister usage:

1S"x10,
1.79

_ tes on 6 Y. Yb Gamma Sourtes

Photon Total
CUMWd From Nominal Bounding Fuel Intial Actiit Nominal Fuel Bounding Fuel Energy Photonstsec

fladlonuclide Template Fuel Bumup (MWd? Burnup(UWdO (Ce. bIVeoulso(C) kventorles(C) Grwup 0oiding)

Ac-227 6.6313E-10 7,329.93 14,659.86 O.OE+00 4.86E-06 9.72E-06 Av. UOY
Aan-241 2.0060E-03 7,32993 14,69.86 0.OOE+60 1.47E+01 2.94E+01 0.0150 1.547E+15
Am-242m 42429E-07 7,329.93 14,659.86 0.001+00 .1IE-03 6.22E43 0.0250 3218E.14
Am-243 1.4899E-06 7,329.93 14,659.86 0.E01+00 1.0E4-02 2.18E-02 0375 2.07214
C-14 5.713SE-09 7,329.93 14,659.86 O.OOE+*W 4.4195-0 8.38E-05 ODS75 3.006E14
0-36 1.3124E432 7,329.93 14,659.86 OODE.0 00 9.62E-29 1.92E-28 0.2850 l.l7E414
Cm-243 1.6443E-07 7,.93 14,659.86 0.006+00 1.21E-03 2.41U-03 0.1250 12E+14
Cm-244 2.9330E-05 7,329.93 14,659.86 O.E0+00 2.15E41 430E601 0220 1S672.14
Co-60 53186E06 7,329.93 14,659.86 0.00S+00 3.90E-02 7.60-E2 0.3750 6.82313
Cs-134 3.1563E-03 7,329.93 14,659.86 O.OE+00 2.31E+01 4.63E+01 05750 1.113E+15
Cs-135 3.4477E46 7,329.93 14.659.86 0.00E+00 2,53E602 5.05E02 o0soo 1582E+13
Cs-137 2.0313E+00 7,329.93 14,659.86 O.OE06+ 1.49E+04 2.98E+04 12500 1.074E413
Eu-154 2.4513E4-2 7,329.93 14,659.86 OO0E+00 1.80E+02 3.59E+02 1.7500 4.932E411
Eu-155 4.8175E-03 7,329.93 14,659.86 0.0OE0+0 353E+01 7.06E+01 22500 4.326E407
FP665 12397E-04 7,329.93 14,659.86 .O0E+00 9.09E41 1.82E+00 2-7500 2A46E+07

45W6703 79.93 14,66 0.006+00 3.356+01 670E+01 300 1.124E4C0
1-129 7.53006-07 7,2923 14,659.86 0.00_+00 6.52E-03 1.10E-62 5i0 6.392+0
Kr-85 1.0850E41 7,32923 14,659.86 0.0062+00 7.962+02 1.59E+03 7.0000 7.S6E+02
14>237 9.5561E-6 7,329.93 14.659.86 11,000 7-wapni

Pa-231 2.0359E-09
Pb-210

14,659.S6 0.00E+00 3.56E+02 7.11E+02
7,329.93 14,859.86 0.00 +00 1.34E+02 2.68E+02

Pu-239 4.2810E44 7,329.93 14,.59.6 0.00E+00 .146+00 6.282+00
Pu-240 2.4368E-04 7,32993 14,659.86 O.0OE+00 1.79E+60 &57E+00
Pu-2411 3.3415E-02 7,329.93 14,659.86
Pm242 a8329E47 7,329.93
Ra-22 22854E-1
Rea-2
RU-1OB
Sa-79
Sn-126
sr-9o
Tc-09

14.1159.86 0.001140D 4.66E-02 - 9.32E-02
7,329.93 14.659.86 0.00E+00 9.48E-02 1.90E41
7,329.93 14.6596 0.00E+00 8.48E-02 1.70E-01

D 7,329.93 14,659.86 0.00E+00 141E+04 2.82E+04
42239E44 7,329.93 14.659.86 .006+ 3.102+00

Th229 5.0953E-12
Th-230

3 14,659.86 0.0012+00 A41E-10 2.B2E-10
T7-20 3 14.659.86 O.O- E 600 - 337E4 8.75E44

7,329g3 14.859.86 0.00E+00 9.22E44 t.84-03 Thernal Power
7.2993 14,659.86 0.00E+00 19E45 3.79E45 Nomnal NHel -Bounding
7,329.93 14,659.86 0.0OE+00 1.35E+00 2.70+00 ou Neat Output
7,329.93 0.00 Z79E-2 791E-03 2.79E4-2 tWat)l fwalts)
7,329.93 14.659.86 .OOE+00 1.14E41 2.27E41 135402 a486.62
7,329.93 0.00 1.73E4-2 1.73E-02 1.73E4-2 Tobl Total

U4

E4O _ 7.32g.93 14.659.86 O.OE+00 1.41E+04 2.82E+04
1A42E+4 2.84E+04

L. . . - - --
From SFD Used l~asts flr Parameter OMfeeffetucnce

Reactor Fidrt' LIJW4WA1SR UQHIT WATER Pif.-Term~onomuevre Nootig wmetr
FeelC=ade AttL ALUM hamtndmttere~del

R OL fluConstituents: U_ U I
SOL Lvicimawnt %.4 20J0000079 SO0 100 IK - .

Ieumttup Summrary (NwWd) .sassfr bumup used in astimate:
From SF0 Estimated

I~~~~omlna~~~~~~~ ~7,269. weibauep cWiead alo hewg metalfe eaftseyed

Bounding: 14.65 hueUae hbeh It oind ureabap.

Uminal; MM Eahnta~anu

Bounding-.1 0.721 dlmngha toiace

DOEISNF/REP-078 

Ma� 2003

RevisIon 0 

Page 0-409 of D.585

DOEISNF/REP-M
Fliwision 0

March 2003
Page D-409 of D-M



3~~~~~~~~~~i m w |g I?1 II;2 gi fI j&I Em Tn! % >; 3 j r0 .

~~~~~~~~~~4 l al I V FiCi#!i

i { | _ C E .~~~~I 
Is rt R

I



Fuel Radionucide werntory Worksheet
J. Fuelnd Tepte I,,farnution ~

Fute Name: FRR Mt-S ALX-IEU) CANADA
SNF ID: 4: 720

Fuel tUJnits & Dee t U2SM TYPE
Heavy Iltal Iass: SDO.-4.427kft E8OL.2A2
ROD Stage Sle: SRS

'Fuel decy strt date: 2010
ELakttes as d: 2030

Template: ATR 4U4ht Water. Aluen., 6 0 t100%. U
TWupblte DU-p(MWd4: 3672

Tntplate SOL Heavy Metal Mass OIf): 0h01166a9
.up.L fy 1fT CU ...

Estirnated
Canister usage:

18x10I'0.66t

U. EAdinsittS on x,, 4, Ib Y. Yb GammaSources
photon TOWa

CUMWd From Nominal BoundingFuel talActivity Nomianl Fue Bounding Fuel Energy Ph.ToLsec
Radxonuclide Template Fuel Eumup (ItWd) sumup (MWd) (CU) hentorles(CI) hwentoh eCI) Group (bounding)
Ac-227 6.6313E-10 1,481.61 2,963.22 O.0EA+00 9.82E-07 1.96E-46 Avg. teV
Am-241 2.0060E-03 1,481.61 2,963.22 O.OOE+00 2.97E+00 5.94E+00 O150 3.12EE+14
Am-242m 42429E-07 1,481.61 2,963.22 .OOE+D 8.29E04 1.268E-03 o.n2o 6.504E+13
An-243 t.4899E46 1.481.61 2,96322 0.DE+00 2.21E.03 4.41E-03 0m76 6.673E+13
C-14 5.7135E409 1,481.61 2,963.22 0.001+00 8.47E-06 1.69E-05 .0G76 6.076E+13
CI-6 1.3124E-32 1,481.61 2,963.22 O.ODE+00 1.94E-29 3.89E-29 O.85 3.672E+13
Cii-243 1.6443E-07 1,481.61 2,963.22 O.ODE+00 2.44E.04 4.87E-04 0.120 Z4E85t13
Cm-244 2.9330E-05 1,481.61 2,963.22 O.E00+00 4.36E-02 &69E-02 020 3168Et13
Co-Go 6.3186E.06 1.481.61 2,96322 0.00Q+00 7.88E403 1.8E-02 0.3750 117mE+13
Cs-134 3.1663E-03 1,481.8t 2,963.22 QOOE+00 4.6E+00 9.35E400 01750 2250E+t4
Cs-135 34477E46 1481.61 2,963.22 0OE+00 56.1tE43 1.012-02 OJSOO 3=+,12
Cs-137 2.0313E+00 1,481.61 2,963.22 0.008200 3O01+03 6.02E+03 12800 2Z172E+t2
Eu-154 2.4513E42 1,481.61 2,963.22 Q.OOE+00 3.63E+01 7.26E+01 1.7SOD 9.968E+10
Eu-15S 4.8175E403 1,481.61 2,963.22 0.OOE+00 7.14E+00 I.438+01 22500 &744E+os
Fe-5 1t2397E04 1,481.61 2,963.22 0OOE+00 1.84E41 3.67E41 2.7500 4s43E2oe
H-3 4 I J3500Wo Z27tE+04

6.0000 112E4E03

_ 1.481.61 2,9163.22 OODE+00
4.9728E-11 1I481.611 2.963.22 0.00Q+00 7.37E-08 1t47E4.7

PM-147 4.8502E42 1,481.61 2,963.22 Q.DOE+00 7.19E+01 i.4iE+02
Pu-238 t1B254E42 1,481.61 2,963.22 0.OOE+00 2.70E+01 5.41E+01
Pu-239 4.28tOE04 1,481.61 2,963.22 OOE+00I0 6.34E41 1.27E+00
Pu-240 2.436SE-04 1,481.61 2,96322 0.00E+00 3.61E-01 722E41
Pu-241 3-34t5E42 1,481.61 2963.22 0.00D+00 4.95E+01 9.90E+01
Pu-242 3.6329E47 1,481.61 2,963.22 0.00Q+00 5.38E44 1.08E43
Ra-226 22854E-10 1,481.61 2,96322 O.O0E+00 3.39E47 6.77E-07
Ra.228 1.2426E-14 1,481.61 2,963.22 O.OOE+00 1.84E-11 3.68E-11
Ru-106 6.3589846 t,481.61 2,963.22 O.E+00 9.42E43 1.U8842-
So-79 1233E-05 1481.01 2,963.22 0.008+00 1.92E-02 3W.838-02
Sn-126 1.1574E-05 1481.61 2,963.22 0.008+00 1.71E42 3.43E42
Sr-90 1.9248E+00 1,481.61 2,963.22 0.00E+00 2.85E+03 5.70E+03
Tc-9 42239E-04 1481.61 2,96322 QOD.E+00 6.26E41 125E+00
Th-229 S0953E-12 1,481.61 2,963.22 O.OOE+00 7.65E49 1S.1E48
Th-230 4.1885E-08 1,481.61 2,96322 O.ODE+00 6.21E-05 1.24E44
Th-232 1.9270E-14 1,481.61 2,96322 0.008+00 2.86E-11 5.71E-11
TI-208 4.6024E-08 .1,481.61 296322 0.0E+0D 6.82E4- 1.36E44
U-232 12582E47 1,481.61 2,963.22 O.OOE+00 1.86E44 3.73E44
U-233 2.5825E49 1,481.61 2963.22 O. C+00 3.83846 7.65E46
=W234 1.E450E44 1,481.61 2,963.22 Q.DOE+00 2.73E41 6.47E41

al Power
ominag Heat Bounding
IOutput Heat Output

1 qoI.al U.UU OW-e C .0O4LSOri-1S IWaltSI (W5Tts),

1,481.61 29 22 0.008+00 2.082 .684 I .3+ 7.06E+01
U-238 *42851E49 1,481.61 00 1.04E44 9.78E45 1.04E44
Y-90 1.9254E+00 1,481.61 2,063.22 O.OOE+00 265E+03 5.71E+03
O- Cr Radionucides 2.B7E+03 5.73E+03

i.T te Sevl tio Sns. arUP .and U ,drSs
Teiiplite Selection Summinary

From SFD Usad Basis for Parameter Differences:
IMdor tloden40. UGHT WATER uIGHTWAIER

_uel Cltadeg ~ A .UM ALUM
*01. M" C.nt unt. M

,01 S ment IL 92S9999478 10 tO100

Summary (tWd)o BSasis for bunup used in estimate:

moroal: . 1,481.61 Nta a Ime helaledtom7 le mi mm *mlrld.
_9~~~~~~~~~~~~~~n 252sa mwd lb be %tdo mm_ rm

~ checks
9LEsknated Sianup?

6urrup Mlhtiplier Given un Emae 210L Given 2IL HU
_o___ ______ _1_

Soud: 2.13

Total Tolal

AadOr ICIOen, COe ioVAI. VIOrage. dhPPkVg Or COW Cale fq1tmiug eMt Iradalon cased for uel

'Toal muW btr te kW awodted wth bs workheet must be ivided by WL4 heavy MOWl mass 1D get edlc btemp Values (MWchTi.
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I
Fuel Radionuclids Inventory Worksheet

-90~d ad Tenqiata; IzuOremdas~' !
Fuel Mna. FM M`M-S (UIALX-HEU) GERMANY

SNF U 0: 50
Fuel Units & Deebr I -MiR TYPE
HaVY Meld Mma BOL...01761%; EOL.0.125cg
ROD Storage 58.: SRS

'Ful decay StR date: 2010
Estb.ates as of 2030

Tamplat: ATR (Lig Water. Aklma, 60 b 100%. UL
Hlemplate Bumup(MWd) 3672

Template DOL eWMy Mtal Mass (UMT) O.O0li66U
T-Lltoe f Irk.- 6

Estcrr|at

Canitler uses:

0.04

IL Estinmtes, - xb b1 Y. Yb G| tiamm Sources

Photon Total
CVMWd From, Nominal Boutndig Fuel bad Actiy Nominal Fuel Boundfg Fuel Energy Photnsfse

Radonmiclds Teplalte Fuel Bwntip (MWdf Bumup (MWdf (Co hwntodes(CI) hbantoeleCQ Group (bounding)
Ac-227 6.6313E-10 4a11 9622 O.OOE+OO 3.9E-s 63s8E48 AVM Ma
Am-241 2.0060E-03 48.11 96.22 O.OOE+00 9.65E-02 1.9341 0.0150 l.0t6E+t3
Am-242m 4.2429E-07 4&11 96.22 O.OOE00 2.04E-05 4.0E2-05 0.0250 2.112E+12
Am-243 1.489920E 4a11 96.22 0OOE0 7.17Es05 1.43E-4 0.0375 1 A42E+12
C-14 57135E-09 48.11 96.22 O.ooE00 2.75E-7 5.50E-07 o.s575 1.973E+12
Cl-S 13t24E-32 48.11 96.22 O.OOE+00 GE-31 126E-30 MONA08 1.192E212
Cm-243 1.6443E-07 48.11 96.22 O.OOE+00 7.91EB-0 175BEs-0 .02050 .168E+1l
Cm-244 21.330E0- 4a11 96.22 0.OOE+OO t41E43 21.2E3 700 14.0E+12
Co-69 5.3186E-06 4a11 9622 Q03.E+00 S6E4-04 5.12E44 11.00 447sE+ol
Cs-134 3.1593E43 4811 9622 O.OOE+00 tS2Et 3.0E79-O 1so 7.360E+12
CsP510 3.4477E26 4a.11 96.22 0.OOEO0 1.B6E-04 3.32E-04 0.8500 1E+1
CP-137 2.0313r-00 48.11 9622 O.OOE+00 9.7ZE+00 1.67E+02 12sc 72402E010
Eu-34 24513542-0 48.11 962 0.OOE00 1.78E+01 21.+76 1.7S00 3237E200
Eu-155 4.28107E43 48.11 9622 O.OOE+OD 2.32E41 4.64E09 225o 2239E+D
FeP-5 1.23.7E-04 4811 9622 O.OOE+200 1.6E-03 1.1SE42 27500 1-09sE4W
H-4 43.641E5- 4811 96.22 Q03.E+00 2.2E64t0 4.40E01 3.5000 7.374E4M
1-122 7.s3D3E-07 4a11 96.22 O.OOE+00 3.62E-06 732-sE0s soo 4.69Eo1
KR-8s 122854E-10 48.11 9622 o.OOE+200 sE+00 1.04E+01 7.0000 42202+0
p-237 9155S2E-07 4.11 9622 O.ODE+00 4.6E-04 9.19E4-4 01Dem a Pw.1aEr

P-231 2.z3ssE-09 4811 96.22 0.OOE+oo 1.47E 1.4BE207
Pb-2t 4.9728E-11 4.11 96Y2 O.OOE+00 2.88E- 4.78E-09
P-2147 4-2.72E2-0 48.11 9622 o.OOE+o0 2z23E+- 4.67E+2t
u-238 189254E-02 48.11 96Y2 O.OOE+00 87.41- 1.96E+D0
w-39 42851E-04 48.11 060 4.OOE+06 2.06E942 4.12E-T

Pu-240 2.436BE-04 48.11 9B22 Q.OOE+OO tt17E42 Z.34E4C2

-9241 3.3415E42 48.11 96.22 Q.OOE40 1.61E+01 3.22E+0
POh242 a6329Eo7 4a1 IIs22t OOE+OD 1.75E302 1.8E60s
Ra-22 2S28s4E-1t 481.nt 96_22 QOOE+oo t.tOE__s 220E-08
Ra-228 1.2426E-14 48.11 96.22 Q03DE+oo 5s98CA3 120E-12
Ru 108 e.3sssE5-os 48 t11 ss2 Q03DE+00 3.06E404 e&12E044

SO-79 1.2933E405 48.11 96.22 Q.OOE+OO 6.22E404 124E403
Sn-128 1.1674E-M 48 t11 ss22 O.OOE+OO ss7E44 1.ttE433
Sr-9 1.9248E+00 48 t1 96.22 Q.OOE+OO 92wEx`1 1.BSiE+02

Te9 4e223sE404 48.11 S622 SOOE+OO 2.03E42 4.0Em2
TIF22 5.0s53E-12 48.1t 96.22 QO.OE+OO 2ASE-10 4.S0E-10

Th4230 4 ts8sE4S 4a 1 9s22 O.OOE+OD 2.02E-0s 4.03E4S
Th-23 1.9270E-14 48.1t sB2 9Q OOE+oO 92ME-13 I.BsE-12

TS20s 4.6024E485 4&11 ss.22 Q.OOE+OO 2.21E486 4.43E-OS
tH232 1258E407 4a111 9622 Q.OOE+00 8.35E46 12tE-OS Thermal Power
UM 23 2.82E409 4&11 9B22 Q-OOE+OO 1.24E47 2.48E407 Nominal Heat Boundtbil
G234 1.8450E404 48.11 gem2 Q.OOE+00 S.SE403 1.78E-02 Output "es output
LO-= -2.7235E.0e 48.1 * O.OD 3.54E404 2.23E41 &64nE404 /wfs (we"
U-238 1-5493E45 481.11 S6.2 0.03E+00 7.45E404 1 4E403 itisE+w- 22sEA44M
UA238 -4285E409 4811 tt QO 4.tSE408 3.9tE48 4.t5E406 Tota Tota
Y-90 1.S254E+OD 48.11 96.22 Q.OOE+OO 9.26E+0tt 1.85E+02
Other Radioulie 9.30E+01 1.85E+02

Tempt Seletio Summary
From SFD Uaeu Baaf tor Paameter Differences

Reactor M oer_ KWfWATER I UIGHTWAE5R
Fuel M.U [4 1 ALUIA.,

BMLHt C a U T u
BCt Enrichment 92S99992253 r SOI 100

Bumup minmary (UWdr foras burup used In estimate:
Roem 5FD : - atwt

Estinated Sumup
nuup multiome Civn unu Esdhtt VXt HWIGle EO HE

Baoncrenl 1.7r
'P acWO~wko emwvW~iog. slt o~rotd3 qr4 mfmV ldacn casdforhIL

'FOW bjm kr al lud asdid wih thi wk mu'd be dide by BOL he w moal mo bd SPOCI bwW vakm (MWOWT

J
J

i

i
-IJ

IJ

ii

-J

-

a

0OEfSNF/REP-073
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Fuel Radionuclide Inventory Worksheet -

I X la Tnlt ntrtta
Fuel NMMe FRA MTR-S (UALX+EL) ERAN

SW ID C E64
F"Ue thi At Deec, 44 -MT TYPE
New"yMetal Mass: SOL..8.136kg; ECX.=5.94k
ROD Storage SMe: SR$

Fhu deay t daft: 2010
Estimates as :. 2030

Twmplate ATR p1.t Waer. Alan.. 60 ID 100. U)
bTunpute Buru(Uw d): 3672

Twnplat SOL Heavy Metal Mass 1LA: 0.0011669
Twnphae Deay Time: 20Wers

Estimatted
Carister usage:

16b110*
1.83

il.E1 * Estimates hi X. m , Y,, eb Gamma Sources
Photon Total

CUIWd From Nominal Bounding Fuel biial Ac~tty Nominal Fuel Bounding Fuel Energy Photonatec
Radtkswloide Template -Fuel urmup (MWd' Sumup (MWd) (Ci) -bventorks(C) knentories(CI) Group (bounding)
Ac-227 6.6313E-10 2,075.11 4,150.22 O.E0+00 1.38E-06 2.75E-06 Avg.1eV
Am-241 2.0060S203 2,075.11 4,150.22 O.OE+00 4.16E+00 8.33+0O 0.0150 438tE14
Am-242rn 42429E-07 Z075.11 4,150.22 O.OOE+00 8.80E-04 1.76E-03 0.0250 9.1102+13
Am-243 1.4899E-06 2.075.11 4,150.22 - O.OE+00 3.09E-03 6.182-03 0075 7E46E+13
C-14 5.7135E-49 2,075.11 4,150.22 0.OOE+00 1.192-06 2.37E-5 0.075 510E.13
C146 _ 1.3124E-2 Z075.11 4,150.22 0.0OE+O0 2.72E-29 5.45-29 ooe50 5.143E+13
Cm-243 16443E-07 2.075.11 4,150.22 O.OOE+00 3.41E-04 6.82E-04 0.1250 3A80E+13
Cn-244 2.9330E-05 2,075.11 4,1507 .OE2+00 6.09E-02 1.22-01 022s0 4438E+13
Co-60 5.3186E-06 2,075.11 4,15022 O.OOE+00 1.tOE402 2.21E-02 0750 1932.E113
Cs-134 3.1563E-03 2,075.11 4,150.22 0.002.00 655E.00 1.31E201 0s75s 151E+14
Cs-135 U4477E-06 2,075.11 4i160.22 O.ODE000 7.5E-03 1.43E-02 06e00 5327E12
Cs-137 2.0313E+00 2,075.11 4,150.22 O.ODE+00 422E203 8.43E+03 1.200 3042M+12
Eu-154 2.4513E2-0 2.075.11 4,150.22 0.OOE+00 5.09E01 1.02F+02 1.7500 1.3669,11
Eu-155 4.8175E-03 2,075.11 4,150.22 O.OE+00 1.0OE+01 2.002+01 250 1225E+07
Fe-65 12397-04 2,075.11 4,160.22 O.OOE+00 2.57-01 5.14E-1 2.7500 6.24E2e6
H-3 * 4.5697E43 Z075.11 4,150.22 .ODE+O0 9.48E+00 1.90E+01 3SOOD 0 31810E+4
1-129 7.-5300E-7 Z075.11 4,150.22 0.00E+00 1.56E-03 3.13E-03 soo0 1.798E+03
Kr-85 1.D850E4-1 Z07A.11 4,150.22 0.OOE+O 225E+02 4.50E+02 7eo00 1852+02
Np-237 9-5561E-06 ,075.11 4,150.22 0.OOE+00 1.98E-02 3.97E-02 11.0000 2225E.01
Pa-231 2.059E-09 2,075.11 4,150.2 .OOE+00 4.22E-06 6.45E06
Pb-210 4.9728E-11 2,075.11 4,150.22 0.00E+00 1.0E-07 2.062-07
Pm-147 4B502E-02 2,075.11 415022 0.00E+00 1.01E402 2.01E+02
Pu-238 1.3254E242 2,075.11 4,150.22 Q.OOE+00 3.79E+01 7.582+01
PU-9 4:2810E-04 2,05.11 4,15022 O.O0E+00 8SE-1 1.78E2O0
Pu-240 2.4368E44 2,075.11 4.15022 O.ODE+00 5.06E-01 1.012E+0
Pu-241 33415E-02 2075.11 4.150.22 .ODE0+00 6.93E+01 1.39+E02
Pu-242 6329-07 2,075.11 4.150.22 .OOE+00 7.54E-04 1.51E-03
Ra-226 2.2854E-10 2,075.11 4,150,22 O.E00+00 4.74E-07 9.48E-07
Pa28 12426E-14 2,075.11 4,150.22 .OE00+00 2.58E-11 6.162-11
PA-106 63549E-6 2,075.11 4,150.22 0.OOE+00 52E-062 2.14E2-0
Se-79 12933E2-0 2,075.11 4,150.22 O.E0+00 2.68E-02 4.37E2-0
Sn-26 1.1574E5-0 2,075.11 4,15022 aOOE+00 2.40E62 41eE.02
Sr-9D 1.9248E400 Z075.11 4,150.22 .0ODE+00 3.99E+30 7.909Eta3
Tc-99 4223E-04 2,075.11 40.002 .OOE202 176E-01 1.6SE4-0
Tb-22 5Q0953E-12 2075.11 4,15022 Q.OOE+00 1.06E48 Z.11E408
T-23M 418sE4-08 2,075.11 4,15022 0.00E+00 3AE-0 1.74E-04
Th-232 19)270E-14 2,075.11 4.1502 Q.ODE40D 4.00E-11I &ODE-11
T12m 4.SD24E48 2.075.11 4.1So.22 O.OOE+40 9SSE450 - 1S1E044
U-232 12s2E-07 2,075.11 4.10.22 O.OE00 2.61E-04 6.22E-04 Theral Poawer
u433 2.6825E49 2.075.11 4.t50.22 O.ODE+00 SS%6E406 t.07E45 Nominal N . udng
u-234 tB450E404 2.05.1 1 4,150.22 QODOE+00 3.83E401 7.e6E141 - Outut 'OIetOuput
U2S -Z7235E406 2.05.11I 0.00 1.64E402 1.07E42 1.42 I ( W Wafts)
U236 1-5493E-05 2,05.11 4.150.22 O.OO1E+00 3.21E402 6.43E402 4A5E401 "9E40t
U238 *42851E409 Z05.11 O.OD 1.91E404 1B83E44 1S1E404 Total Total
Y-OD 1.9254E+00 2075.11 4,15022 0.00+00 4.0OE+3 7.92E+03
Oter Radloqujcdes 4.01+E03 a03E+3
Lwu~ T W~M.- &l uo n S W, 8yup S n ueckumay. A-M: -,

TOMrLI" Selection Sumirary

From VD Used Basis br Parameter Differences:
flaict11loderet. LW fWA7ER U LGFT WAtER

P"tCwdwfi ALUM AL

*OL E schmm 93.00001838 e0bI 100

SUtnMsFY(MW0 IIall or burmup used in estimate:

bri "tr~ ordf~uel a oitdtoWtwsuetnslei4ldb khaymeta smasb t m get epedy olalp yAss dmftyd8A

- F~~~EstimaDgEli0ted Iunp

002SN mREP07 _a 2003.tl mph b ef~~

Bumpo 0ltpuIgbr Given B4up Er EOLCM HMt3lven EOL NM

'Totl bim Wr mlR bwdadW Iled w* WW Ine bevkb by SOL1 hev Nebl nows b 9ft 8tic bupW vsu WWdfUt .
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'I
Fuel Radionuclide Inventory Worksheet

L EJ sY* T47eniiati 4i~.I ut.o A -
FuMl Nauw FRA MTh-S (UALX4HEU) GERMANY

SNF O S. 586
Fuel Uras S Descr. 50- MTR TYPE
Heary etW alsem DOW 679g EOL4.46351g

M Storage SlbC SRS

'FuM eta SM does: Z Ot
Estrlasm as : 2030

Templat TIRIGA-Al (LWA-ZM Akil. 10 to b% UO)
a'Tmnplt B-nup(UMW 6.65

Tempe BOL Heavy Mw Una (UT): .0016
T-.na l De_1 2n

Estknatd
Canister usam : I

trxta I_
2.0

ZIL Estimates : m 36 X b Y . yb Gamma Sources

Photon Tol
CUWd From Nominal Boundom Fuel hadi Aciy Noinal Fuel Boundbg Fuel Energy Photonsfuc

Ftadlom-cIW TemPlats Fuel Bunwp (MWcrB Bunup (UIWdY (CO) InventoresCI) bventorIes(Cl) Group (boung)
AC-227 2.45566E- 4,810.77 9,234.97 o.0DE+00 1.18E-06 227E-06 Avg. LWV
Amr241 3.8752E-3 4,810.77 9,234.97 O.ODE+00 1.86Et01 3.53E+01 o.o150 9.477E*14
Am-242m 1.8617E-06 4,810.77 9234.97 O.OOE+C00 89E-03 1.72E-02 0.0250 1.S67814
AnF243 2.3293E-07 4,610.77 9,234.97 O.OE+00 1.12E-3 2.15E-03 0.0375 Z048E814
C-14 4-3233E-05 4,810.77 9,234.97 O.OE+00 2-03E-01 3.99E0o1 0.0575 1.s93E+14
CF36 4.3023E8- 4,810.77 9234.97 O.E+00 207E-04 3.97-04 0.0650 1.158+14
C-1243 7.053E-07 4,810.77 9,234.97 O.OOE+800 7E-04 1.76E3- 6.050 19W+14
Cr-244 9.774tE-0 4,810.77 9234.97 O.OOE+00 4.s4E403 1.64E802 .00 15.45E+14
cOe-2 41318SE-03 4,810.77 9,234.97 O.8E+00 2.08E+o0 1.3580E 0 o3750 42E+13
Cs-134 2.7107E-4 4.810.77 9,234.97 0.0E+00 3.23E+00 s20E+.4 755 8-038E+14
c-235 11549E080 4,810.77 9,234.97 .008E+O t s2E8-04 2491-0 Torm 7276E+tP3
CSUt37 1.91480+ 4,810.77 9,234.97 O.0E+O0 6.38E+03 1280Ec44 1oM5 7R 7Eon 3
Eu-ts4 4.0301E-0t 4,810.77 9,234.97 O.0DE+00 1.94E+03 172E+03 t.7500 2U Oul+12
Eu-18 2.1459E8.2 4,810.77 9,234.97 OC.OE+CO Z60E+G2 498E+02 22sco a.72E+07
FU-25 179sE-04 4,810.77 9,234.97 O.ODE+00 r.6E2-0t tA7E+0O 17500 2,194E+02
U236 -34.6871E-03 4,810.77 9234.97 O.ODE+D 024E+ 4700E+80 3SW 4T237E+t 4
1-129 7-s4ME-07 4.sio.77 s234.sr O.ODE+OO &SSE-03 6s82E403 6.0= 5.1S1E+W
Krs ss6&4E402 4810.7r 9s234.9r O.OOE+OO 4.60E+02 ss4E+D2 7XC0= 502E
W237 1.4u1sE-0 4 810.77 - s234.9r QODOE+00 7.03E403 t.3sE42 ttDD COCO S*3+O
Pa-231 &.4782E-0 4 stQ77 9,234.97 QO.OE+OO &12E-0 5.ssE-0s
Pb-210 a.31SE414 4 stQ77 9s234.sr O.OOE+CO 1.04E-tO s53E-10
Pfvin.47 &V564E-02 4,stQ7r 9s234.sr Q.OOE+OO 1.s0E+02 &66E+02

-9238 12118E+3 4,810.77 9,234.97 0.00E+00 8.78E+O0 1.68E+01
Pu-239 5.6s17E-03 4,810.77 9,234.97 Q.OOE+OO 2.74E+01 s.26E+0f
Pu-240 22617E-03 4,810.7r 9.2Xz9 QODOE+OO 1.09E+01 2.0sE+01
Pu-241 &1113E-M 4,8107r 9,234-97 O.ODE+OO 2.s4E+02 5.64E+W2
Pu-242 3 06G2E407 4.sto.r7 %M397 O.ODE+OO tA7E403 2.s3E403
Ot22r 2.6E-u3 4.810.77 9e234.97 O.ODE+OO 1.20E104 1.47E904
Ra-228 Z.2ff6E-tO 4.stn77 9,234.97 O.OOE+00 t.OsE-0s 2.0sE-0s
FaF108 &1293E.0s 4,810.77 9.234.97 QODOE+DO tstE42 2 ssE42
Se-79 1.2s3sE-s 4.sto.77 9.234.97 Q.OOE+OO 6.22E402 t.tsE-0t
STu26 t.223sEs-0 4,81n077 9,234.97 O.DOE+CO 3sEA2 1.t3E41
SB-9O t.st9sE+00 4.stn.77 9,234.97 QO.OE+ZO 8.75E+3 t.6sE+D4
TC-ss 4.4t20E404 4,sto -7r 9,234.07 Q.OOE+OO 2.12E+00 4.07E+ZO
Th22s 3-3308E-10 4,810.rr 9"34.97 QaOOE+oo 1.63E406 3 OSE-0
To230 4.6s26E-11 4,810.7 9,234.97 Q.ODE+OO Z.24E407 4-3E0E7

Th-232 Z.3744E-tO 4,810nn 92U4.97 O.ODE+DO 1.14E48 2.19E-
To-20s 1.81s5E-08 4,810.7 9"24.97 QOGOE+OO a75E-05 t.65E044

U- eat 4.orEM 4,810Q77 9,234.97 QOG E+DO 2.36E404 4-s3E4i4 The malPower
U-233 1.3t4CE47 481.s77 9s234.sr1 QODE+00. 8.32E404 1.21 E43 Nominal He Boundb9il
U-234 22571E-07 4.sin.77 9,234.97 O.ODE+00 t.Q9E403 2.0SE-3 Outwc4 Hemt40utpc
U-235 -2.6tssE-0s 4,810.7 Q°° 1.94E-02 as6E43 ts94E42 (wafts) (Wan)
u-23s t.2rtsE-s 4,810Q77 9s234.sr QODOE+CO 6.12E402 1.t7-E-t 1.2sEf4 2ADE+0
u-23s -3.887E-8 4 sto n7 - QOO 2.25E44 4.07E-05 z2s2E044 Total
Y-9O 1.211E+00 4s81Qn 9,234.97 QOGOE+co s.76E+03 1.65E+,04

FOthemeadbue e.0tE+Z4 1.s3E+04
8 Iliate. Uafid (theeh n - U.I t . am

mnupl;SS S ummaet Summr o
From 5FD Ue Basbor Para e D i

P_ DOW Lw AIID U : HYDE LW AND UZRC T7WOO was Lim d g Me " t
Fu, l dLUII l1 WWWAS O APHVNSp YN* Ndn

80E &vhmrk_ % 92sM99939 10 b 20.1

Burnup Summary (UWdr |Bi. for bumup used In estibmn
FDOm SFD :J Es. det

0undg | 24.81s7, Waed hm fht hm e eas devy

Eswfd Bump
8 Isultppr Given Bunrwb Esked EOL HUIG EOL HU

'Read. itda. ish "removal, sorage. dppMg or rdab co o W *ktdan ceaed r hfuel

'Tb I ba kw lrl sud assocaled wat Oft4odrke mnw be dlded by 80E heavy mabd mm t gsp ek v (WdT.

I

I

I

I

U

U

Ii
I
I
J
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U

I
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Fuel Radionuclide Inventory Worksheet

Fue Hen.: FRR MTR-S UALX-HEU) GERMANY
SNFW ID# s

Fuel Units & Desom 2 -UIR lYPE
Heavy Metal Ms: BOL-D.4D49 EOL.2?73kg
RO Storage Site: SRS

'Fud decay S date 2D10
Etintes as : 30

Twenplatw ATR (U~ Waler. an., S ID 100%. U)
benprAt wnup(UW4d: 367.2

TWspate 50L Heavy Mea Misa IJT): 0.001166n

Eslintated
Canister usage:

18x10
0.W081

IL Katinatas m 5 . ul h. Xa b Y. Y* Gamma Sources
Photon Total

Ci1UWd Fioat Noninal Bounding Fuel d bia Activity * ontinsFue gouning Fuel En- g EUo9oPhnsaec

Radionucicde . Telate Fuel Bumup (UWd) Bumup (Mwf (U) ventorles(C) bmentorles(Ca Group (ounding)

Ac-227 6.6313E-10 124.06 248.12 0.OOE+0O f.23E-0s 1.65E07 Avg. Ma

Am-241 2.0060E-03 124.06 248.12 O.OOE+O0 2.49E41 4.98E41 0.0150 2.619+613

Arn242m 42429E.07 124.06 248.12 Q.0E.ODE 5.26E465 t.OSE-4 0.0250 5446E612

Am-243 B4899E6- 124J06 24312 0.002+00 Is5-04 3.70E044 0.c37 4.750E+12

C-14 5.7135E.09 124.D6 248.12 O.ODE+00 7.09E47 1A2E46 .067 6.068E+12
CI-36 13124E42124.08 248.12 O.ODE+00 1.63ED30 3.26E-30 0.0650 3.075E+12
Crn-243 1S6443E407 124.06 248.12 O.ODE+00 2.04E-05 4.08E45 0.1250 2081E+12

Cra-244 2.933DE46 124.06 248.12 O.0E0+00 .3f4E-03 r.27E43 5.00 1.07+12
ro 60 5.31.0E806 124.06 248.12 O.ODE+00 1360E04 132E-03 067.0 1.1586+12

Cs 134 3.1563E403 124.06> 248.12 QO.DE+00 3.92E.0t 783E41 osms IA8E 13

Cs-135 3.4477E406 124.06 248.12 O.ODE+00 42sE404 a55E-04 OF50 &18SE+l1

Cs-t37 .0313E+60 124.06 248.12 .0ooE+00 2.52E+02 204E.02 1200 1.33000
Eu-154 2.4513E402 124.06 248.12 0.001+00 2304E700 fO.E+00 u7sO .366409

EU-155 4ff175E43 124.06 248.12 0.M03+0 6ssBE41 1.20E+00 t2s0 73122E+OS

FeSS s2397E404 12.06 248.12 Qo3E+00 1.54E402 J.D8E42 Z7500 4.13sE4OS

H-3z 4S697E43 124.06 248.12 QODOE+00 sweZE-0 1.13E+DO 35=o 1.902E 03

P-129 7-S3D0E4C7 124.06 241312 QODOE+OD O-W-05 ~ t.s7E4 60DOD 1.07E402

K-85 1.0650E401 124.06 248.12 Q.OEODEo 135Eq41_ 2.69E+0t 7COO 1A1s7E401

Np>237 9ssWtE-6 124.06 248.12 QOODE+0 1.19E43 t37E403 *11000 U-3OE400

Pa-M3 2.0359E-0s 124.06 248.12 O.DDE+CO Z563E407 5.5E407

Pb-210
PM-147
PU-238
Pik39

-.11 248.12 O.ODE+00 6.17E6- 123E48

42s1OE440 124.06 248.12 -

Ra-=6 2.2854E.10 ~ 124.06 248.12 0.006+00 264.0661 1.267E49

Ra28122E1 140 41 .O+. .44 OE1

Ru 16 &58Parameter 4&1 OlifEr007nce4s.-81-0

Se7 2M -5140 412 OOE0 O-3 31E0

Sn12 1154d0 14.w 412 MOE2D AEA3 .8&
sr-go 1.9248tEntOD 124.062111 .. E.D 2M]2 .8E0

30T ,khal w 2390E004~0G 1240604.2 aO+0 64-2 10E0

Th-232 1.EZZZ70E .]1I 124.06 248.12 oia.dbuE+a 2.39Em12m4esbEy12

_________________124_06 248.12 eateE4Wa 5seihe.71-6 11E

Ll.-= 12582E-07 124.06ttnale 24.2unwEp1l6.0 .1E0

[Ch-k 2ok AL2FE-09 12.0 24812 ted 3 E4. 32"W-0ve6.401E1gM

u~m 1.84501E-0.97 124.6 24.12____+__21_E02 4 a
Souni 735n6g2406-00 7 a0 44E-4 sj0

U-236 l.*on r .oa aae hlgorotrii co4n3E-ni124 Sat 24adt12 Ce rOl.OEW 12E0 8E3

Thermal Power
Nornial g9 oni%

(wams) - (W: as)
L6E.C0 SJ1ME40

Total Total

9
TeWt bum for ll albodated wi tih t wod*e ma be d~ by ft.L heavyensis mass Ia a9 Wdlic btap vailus (MWdfil).

DOEISW/REP478
Revsin o

0arch 20D3
Page D-4150 of D-5



I
Fuel Radionuclide Inventory Worksheet

.,1 wi _ ,. : :qs..'4-
Fud NI: FRR MTR-S (tALX41EU) JAPAN

SNF ID 602
Fue Un~ts * Decm 40 1 MTR TYPE
Heay MWt Mass: BOL.7.741cg EOL-G.Oag
ROD Storage She SRS

'Fuel decaysthrt date 2010
Esthrates as o. 2030

Te npla ATR (Ugh Water. Akt.. 60 lo 100%. U)
'Tenplate B5mup(MWd): 3672

T era DOL Meay Metal Man rrM o0.ow
TemoLat Decaw Thm 20 yean

Esthoated
Canister usej

13zx10
1 1.67

nI. Estdnuam~ N. nxb b Y. Ye Gamne Sources

Photo Toiat
CWUWd From Nomind Boundbig Fued Iitial Actitty Nomina Fuel Boundbi Fuel EneWo Photonatec

adclonuctide Templab- Fuel Burntp (MWd)' Bumup (UWdf (Co Imnentorles(CI) hwentodreC Group (bouendlng)
AC-227 6.6313E-10 1.636.45 3,2.90 O.OOE+00 1.09E-06 2.17E-06 Avg V
Am-241 2.00ffOE3 1.63604 3,2290 O.COE+00 3.28E+00 .S7+00 ostso 0 3455E14
AM-242M 4.2429E-07 1,63645 3290 0.03E+00 694E-04 1.3sE-03 o n.5 7.184E+13
AM-243 1.4s99sEe 1,638.46 32290 O.OE+00 2.44E-03 4.88E-03 0375 6266E+13
C-14 5.7135sE- 1,636.45 3,27.90 O.OE+OD 9.3sE-06 1.87E-05 0.055 6711+113
C03ff 1.3124E-32 1,636.45 3,7.90 O.OOE.OD 2.151E29 4.30E-29 0.0850 4.t56E+13
C-243 1.f443E-07 1,63645 3,272.90 O.O01+00 1.62E-04 s.34E-04 0.1250 2.744E.13
Cr-244 2.0330E850 1,63645 3,272.90 O.O0E+00 4380E402 s.5oE42 02250 J.56E1J
Co20 s3186fE-s 1.63645 3.272.90 0.OOE+00 1OE-03 1.4E-2 01.000 1s23E+1J

s-2134 3s563E-03 1,63645 3,272.90 O.OOE+00 3.1-E+06 1.03E+01 0.5750 2046E+14
CS-135 4477E2-1 1,63645 327.90 O.OOE+00 6.4E-03 1.13E-02 o7eso 420E+12

C-137 .02313E+.0 1,636.45 327.90 O.OOE+00 3.32E+03 1.5E9+3 12500 23sE+12
Eu-154 1.4513E.02 1,631.45 3,2290 O.OOE+00 4.01E+01 .072E+01 M7SO 1.10tE+11

Eu-123 4.810sE143 1t636.45 32.s90 O.OOE+00 7.S0+10 1.40E+00 22s
Fe-s5 123s7E-04 1,03&64 3=7.90 O.OOE+00 2.03E401 4.0sE-t 2.7500 5.4e0E+

H-4 4.s4S3 034 1,63645 3272.90 0.001+00 7.41E+C 1.SOE9141 3soco 2ss31+04

N-129 7-sWOoE-7 1,631145 3z=zo Q.OOE+00 123E43 Z.46E403 soDooo 1J1SE4109

K-4 3.O3E5-01 1,63645 3,272.90 O.OOE+00 1.7E+02 3.E+02 79xo 1S02

Np-237 s.55e1E-0 1.635.45 3zn9s O.OOE+00 I-WE0E2 3.13E402 1tt00% 1.75sE4&1

P>23t zo03ssE-s 1,M345 32n.so O.OOE+CO 333EOe 6.66E-M

Pb-210 4.97286-1 1 1 63s4s 3m=so QODE+OO 814E4S 1A63EW0

Prn-147 4.&as02E-02 10631645 3zn.90 O.OoE+OO 7.94E+01 15sE402

Pu-238 1A254E402 1,E3645 32n.90 O.OOE+OO 2.9sE+01 5.sE+01

Pu 23 4.2A10E44 1,631,45 3 m7.90 O.OOE+OO 7.01E41 1AO0E+OO
PU-240 2-4365E404 1,6aB45 229 .OEO 3s4 7.98E-M

Pu-241 a.341sE402 1,63e.45 3zm.90 O.OOE+OO 5.47E+01 1.09E+02

Pu-242 36329E-07 10636.45 3,m.90 O.OE+00 5.9SE-04 1.19E-03

Ra-228 22454E-10 1,636.45 372.90 O.OOE+00 a74E-07 1.E-047

TAL 12426E-14 i6345 a272.so O.OOE+OO Z03E-11 4.07E-11
RU-10IS 6.359E-0 1,636.45 327.W0 O.OOE+CO 1D04E42 2.0s1E42

SBumu 12u33En tMWB638.4s 3for O.OOE+COr us1dE2 423E4i2

sr-90 1.9248E+00 1t636.45 3m.so9 OOOE+CO 3,ISE+03 6e30E+03

Tc-ss 42239E404 1t631.46 3=.9s0 O.OOE+00 d.91Ec1 1AeE+0

Tb 229 s.0ss3E-12 1,636.45 an.so O OOE+OO s.34E-0s 1.67E-0s

Th-23 4.1885E-M 1,63e.46 3.z72.so O OOE+OO 6.ssE-0s 1.3?E44

Th-?3 1.s270E-14 teMe.4s 3=7.90 O OoE+oO &I~sE-11 6.31E-11

XTI206 4.6D24E-0e 1.536.45 3z7.so O OOE+00 7.s3E-0s 1.s1E044

U-m3 12ss2E407 1t636a45 amso O OOE+COD 2OSE4 4.12E-44 Thermal Powr
U-m3 2.582sE-09 1.63eAS an.so .OOE+00 4.23E0s a4sE-0s Norninall~ Ne ou~ndiq
U-234 lB450E-04 1te36.4s 327zs O OOE+eO 102E-t 0.04E-t Output Heat ouqWu
um 23 -723sE4S6 1.6645 0.00 ts56E42 I.11E-0 1seE42 (Watts (Waf)

U-238 1.s4s3E-0s 1,636.45 3m.9o O.OOE+COD ZS4E4C2 se07E42 J.Ot4 7.SOE+4t
U-23 -4.2ss1E-s 1,6545 o.eo I1A2E404 M.7sE44 t.s2E44 TOMl Total
Y-s0 t.s2s4E+eO 1t63645 3=90s O.OoE+CO aIsE+a3 e.30E+03

COWt F _loiids 3 16E+03 6-33E+03

IlLpiate Sdwdm Surna.y, Drmir 9u ated Bm I
TnboSelection Surrtmwe

From SFD Used Baisi for PaEated 0ifferensM:
Reador U _ __tWATER UHTWAtER

alids~t Car reoal sae

OL Hu Cordabel ass e U Uew
B~x EWkna %.I S99W93 e 1 0101

Bumup Summnary (mWdf m F : J.mis Basis for bumup used In estmat:

No"Anht 11,6X45 Nl lp d hl&d t4 hoM= m de*%, d

8onlm 3272.9013Esghv aummilbat" o

Checks

Es ta Sunu~
uplwmae Given eumpup Esrrte EOLb H nW EOL Hil

Nomkuk o.e 102
BouWMr~1.34

PRacu Wa~dwrLC a .Wppk* ordl cdw dde brffn*g Met krb n ceae for kid.

'ToWs bxurp la aEl fum asoia wilh ei wwW must be clvvbde by SOL heay metal mass ID gd spc bmm V _ (UzWdWI).

I

I

I

I
]

J

J
3

A
I
I
JDOE/SNF/REP-078

P&Alson 0
March 2003
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Fuel Radionuclide hventory Worksheet
)L)JueianTSDIIIatRiW-wforiqq - I

I- ~~~~Fuel Kam, FRR IWIlT-S (AXt NETHERLANDS
VNFW I :W

Fuel Uints & Descr 19 -MTR TYPE
H-v Metal Mmss SOL-201f: EOL-1 BWkg
ROD ftorage Site: SRS

'Ful decay tat date: 2010
Estimates es ee 2030

Template: ATR (ULi Wer Akmn., e So 1D100%. U)
OTemlat BipmW4c.: 387.2

Tmplat SOL Heavy M l Mass O : 0. 00116689
Template DecY Tbne- 20 yms

-Estmated
Canister usage:

18x10'
0.79

r -
_ U. I Fatimates m C Yb 6anim Sources

_ Photon Total
ClMWd From Nondfnal Soumfing Fuel ba Activity Noninal Fuel Sounding Fuel En erg Photonwsec

TempLate Fuel Sumup 4UWd) tumup(UWd? (C) hwentorles(cf) herentodelslC) Group xtouoding)Radlonuclrde_
Ac-227 899.67 Avg. NeV

0.01!0 1.JsE 14Am-241

1.799.34 0.00E+00 - 6.14E-W - 1.35-05 4

- CM-243
1.3124E432 899.67 1.7g9.34 0005.+00 I.ISE-29 2-36E-29 O.8O 2230E+13
1.6443E.07

C1-244
899.67 1,799.34 0.00E+00 IA8E-04 2.6E5-04 0.1250 1.5E+13
899.67 1,79934 0.00E+00 2.64E402 5.28E-02 I 020 1*24E.13
899.67 1,799.34 O.OE+OD 4.79E-03 9.57E9-13 I o07 &375E+12Co-0

Cs-134 3.153E-03 899.67 0.57S0 1.388+14
Cs 135
Cs-137

N99.67 I
Fe-65 1.239E-04 8967 -- -1.799.34 000.00+ 1.12E-01 2.23E541 11 2.7800-

I- HFi 4.697E-03 899.67 1,799.34 O.0E+OD 4.1IE+00 8.22E+0 3.5000 _._wEm
1-129 7-5300E-07 899.67 t,799.U 0.00E+00 6.77E04 1SE-03 .0000 7.786E4W2
Kr-85 1850E-01 899.67 1,799.34 .OOE+00 9.76E+01 1.5E5+02 7AM 8W eoE4ao

7 -237 9.561-E4 0.0OE5+00 .60E403 1.72E-02 I 1.000 gz4se550

E-

Pn-147 .8502E5-2 899.67
Pu-238 1.254E.02 8.67 1,799.34 O.OOE+O 1.64E+0i 3.28E+01
PU-239 4-2S E-04 699.67 1,799.34 O.OOE+00 3.85E-ci 7.70E-01
Pu-240 2.43685E-04 899.67 1.799.34 O.ODE+00 2.19E-0t 4.38E-01
Pu-241 3.341sE-2 899.67 1,799.34 0.00E+00 301E+01 8.o15401
Pu-242 6329E-07 899.67 1,799.34 .OOE+0D 3.27E-04 6.54E4

2-2S54E-10 899.67 1,799.34 O.ODE+00 2.07E4-07
4-14 899.67

-46 899.67
E-4s 899.67 E-2 2-33E-02

Sn-126 1.1574E-05 A99.67 1,799.34 o.OOE.00 1.04E-02 2.OSE-02
sr-go 1.9248E4+00 89.67 1799.34 O.OOE+00 1.73E+03 3.46E+03
Tc-99 4.2239E-04 899.67 1,799.34 0.0+00 3.80E-01 7.60E5-

-

899.87
a 899697 1.799.34 0.005+00 4.14E-05 828E-05

al Power
Nominal Meet rourding

0 HMeat Output
fWeatst l fWaft-)35s -2-7235E-06 899.67 0.0o 4LIDE.03

899.67 1,799.34 0.OOE0i40
899.67 0.00 4.81E-05

eOSE-03 4.10E-03
:: ._2.79E-02

4.15E-05
2.14E401 4LfE40l

Total Tota
_-. Y90 1.9254E500 8W9.67
- hOter RFdlonurces

. T dteSetion , Bdup Snr,-1eCl
Selection Summe

rer SFG Used
eaOct Moderator LIGHY WAlER U LIGHTWATS

a~luv ALUALUM

i r IOL MM onsitullents% s~ss~s o 0

1,799.34 0.00E+00 1.73E+03 3.46E+03
1.74E+03 3.48E+03

i.

L- BuI u umuiryPAsW ev j d~sesfor burnup used in e~siutmat:

I ~~~~~~FrmSD EsUmfaedmu

1381ie Gie laupEtimnated EOL. NfIGfven EOL KMl

NRaco misten w eoal: _________4.

'Rq~cdwW~w~cwemwal, -,.dppbi9or 8w daleomdtmnig Diet radatm erasedkr*

'Totlbump lora ul sasodatedwuhffi55wmlcdeh nalbe dvledby 891. eavy etal aca 1GCM eeflc kuqi Azee(IW49T).

DOE/SNFIREP-07
Revision 0

March 2003
Page D-417 of -585



I
Fuel Radionuclide inentory Worksheet

I.Fda4Tapae nd e
Fuel Nan. FRR MTR-S (UALX-HEU) NETHERLAND~S

Sw ID#, sON
Fad U~nlls I Deser 61.- MTm TYPE
Heavy Metal Uenic DOL.12.462kcg: EOL.6.8671c
Roo sang. Gar. SRS

'Fuel day eUt datd 2010
Estimaes - d: 2030

Templae ATR (U0t Wae, Akin, 60 loOM Ul)
8

Ternpltd Butnup(MWd) 3672
Template D0 Heavy Metal Uae (l): OM011068o

Tamnale De Thew 20

Estimated
Canister usage

Irxlw I
1 2.54

ILXEadwuatt.; m x. x b y. y6 Gamma Source.

Photon Total
CVUWd From Nominal Bounding Fual Initial Activty Nominal Fuad Bounding Fual Energy Photonetsec

Radionucllde Template Fud Burnup(UWdf Bumup(MWdf (CQ) bw-*xoea Inventoules(CQ Group (bouaidng)
Ac-227 66313E-10 5,487.98 10,975.95 O.OOE+00 3.S4E-06 7.28E468 Avg. MeV
Am-241 2.0060E-03 5,487.98 10.975.95 O.OOE+00 1.tOE+01 2.20E+01 0.0150 1.159E+15
Am-242m 42429X-07 5,487.98 10,975.95 O.OOE+00 2.33E-03 4.66E-03 0.250 2AO9E+14
An-243 1.4899E-06 5,487.96 10,975.95 O.OtE+00 8.18E-03 1.64E-02 0.0375 2.IOIE+14

J

J
o.o06oEO al4E-05 6.27E.05 0.0575 2251E+14
0.OOE.&00 7.20E-29 I1.44E-28 0.0850 1360E+14 j0.1250 9204E+13

1.174E+14

Cse134 3.1563E-03 5.487.ss 10.97595 0.OOE+O0
Ce-135 3.4477E-08 5,487.98 10,975.95 0.00E+00 1S9E-02 &78E402
CS-137 2.0313E+00 5,487.98

5,487.98
5,487.96
5,487.96
5,487.98
5.487.98

10,975.95 O.OOE+00 1.11 E+04 223E+04 1.2500 044E+12

-.10.00E+00 1,35E+02 2.69E+02 1.7500 3.82E+t1
n 22500 3239407

1.31E.07

1-129 7.5300647 10.975,95
Kr-85 1.0850E41 5s487.9s 10.975.95 O.COE+00

9.5561E4-0 5,4s7.9s 10,975.95 0.00E+00 5.24E-2W
Pa-231 2.0359E-0s 5,487.98 10,975.s5 QCOOE+CO 1.12E405 ZZ3E456

Pb 2110 4.972BE-11 5,487.98 10Q975.96 Q.OOE+CO Z.73E407 5ASE407

Pm-F147 4.8502E402 5,4s7.ss 10,975-95 QOCOE+CO Zti6E+02 5.32E+02

P -23 1.8254E402 5,487.98 1o.S7.95 QODOE+CO 11.00E+02 2.00E+02

Pu-239 4.2S10E-04 5,447.95 10975.95 Q.OOE+CO 2.35E+C0 4.70E+CO

PU-240 2.4363E404 5.4s7.ss 10,97.95 O.OOE+CO 13-4E+C0 2.67E+OO

Pu 241 3.3415E402 5.4s7.ss 10.S75.95 Q.OOE+oo 1.S3E+02 3.S7E+C2

Pu-242 3.632SE407 5.4s7.ss 11QsM.95 QCCE+oo 1.99E403 3.99E403

Ra ?2e 2.2854E-10 5.4s7.ss 10.976.95 O.CCE+CO 125E-e0 : 2.51E.0

22S- 1.2426E-14 5.487.ss 10,975.95 OCCOE+OO 6S2E-11 13SE-10

Ri>10B GIZIWE-0 5,487.9e 10,975.95 QOCOE+oo 3.49E402 &98E-02

SO-79 1.2933E405 6,487.98 10.975.95 Q.OOE+OO 7.110E402 1.42E401

Sn-128 1.1574E456 5,487.ss 10,975.95 Q.OOE+OO G5E402 '127E-n

Tc-99 42239E404 5,487.ss 10,97&5 Q.ODE+CO 2.32E+C0 4.e4E+00

Th-M2 60953-12 5.487.se 10,97&.95 O.oCE+oo Z.80E4S1 s.5sE-s

Th4!3 4.1ssME-0 5.4s7.ss 10oM9755 O.OCE+CO 2.30E404 4.6CE44
Th-232 1.927CE-14 5,487.98 1o 97&9a5 O.OCE+CO 1.tKE-10 Z.12E-10

TI-208 4.6024E4S 5.487.ss 10 s75.s5 O.OOE+CO 2-S3E44 W.5E044

U232 1.25S2E407 5,4s7.ss 10975.95 O.OCE+CO 690E404 1.3SE43

u-23 2-5825E- C9 s487.ss 10,975.95 QO.OE+CO 1.42E-05 2-83E-05 I

u 254 1.8450E-4 5,487.ss 10,975.96 O.ODE+OO 77 .01E+OD 2.03E+00

b235 -7235E-0S 5,487.90 o.oo Z.50E402 1DIE4Q2 ZSCAE402

U-23S tsI93E-05 5.487.ss 10,975.95 QOCOE+CO 8.5CE42 1.TOE401

LI238 -42851E-09 5.487.98 QO 2.93E-04 2.7CE404 L g3E044

Y-90 1S9254E+CO S5.98.8 10,975.95 Q.OOE+CO 1.06E+04 Z.11E+C

01he IRadVlonuckles 1.08E+04 Z.12E+04

Ternplas Seedw Summa~ry
Fnoa SFD used fo1r Paraneter Diffrne:

Reco Uodd. LGHT WATER LKTWATER

Sol. HO Constlet U U
WOL En#hmn 9za99998578 eo o 1

Cumnup Summary {U~d)F forbta burnup used in estimaW.
Fno SFD ~ Ee*&

ah oundsxB nW a" b"b

Checks

sunus, Mult Gie Bua Estmtd EOE HNIOGvn SOL HM
NomhLl 1,40 .5

Bo 9O- ZS2 _ .80..

J
j

- I

I

Theimal Power
Olomna. Ho uat ding

1J3E+02 2M.2
Total Total

J

j

I'Reactrar d* domn carer em oval, sorge, tip bl or claydatescwarlnbig bl adatiatceaae forklud.
2
Td Wqm* for all kWa asudalated wift M1 waleheat neud be dvided by BOL heavy mewt lmes lo got spcebearp valwae OM~dMT).

0OE/SNF,1tEP-078 

March 2003

RevisIon 0 
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Fuel Radionuclide kientory Worksheet
X Fy ad Tubyt inortrd .

Fuel NNam: FRR Ft"MS WAIX-HELU PORlUGAL
SNF ID a. 32

Fl Units & Deoar 22 -mm TYPE
Hay Mltal Es: BOL6246t: EOL.3A2ft
ROD Storage Slte SS

'Fuel deary Start date: 2010
Eathates as et: 2030

Tinplate ATR UgiWater. A=rm.. 0b DO0%.U)
arempltesurnupmWd): 3672

Templade DML Heavy Metal Mass OM: O01 8
Termtate Dcav Tlime: 20 wars

Estnma
Canister usage:

1831C,

r 0.92

ILEelirnatr In x,, xb b . Yb Gamma Sources
Photon Total

CVUWd From Norinal Sounding Fuel inItIal Activity Noninal Fuel Bounding Fuel Energy Pbotonrfeec
Padionuclide Template Fuel Surnup (MWd? Sumup(UWd' (CI) hIvntoeeCI) I bwentores(CI) Group (bounding)
Ac-227 66313E-10 2.200.12 4,400.23 0.OOE+00 1.46E-06 2.92E4G Avg. ov

- FAm-241 2.0060E-03 2,200.12 4,400.23 O.oOE+00 4.41E+00 6S3E+00 .0150 4645E+14
An-242m 4.2429E-07 2200.12 4.40023 O.OOE+00 9.33E44 1.87E-3 0.0250 9AME+13
Am-243 1.4899E06 2,200.12 4,40023 O.OOE400 3.28E43 6.6E-3 0.037 S 425E+13
C-14 5.7135E-0 2,200.12 4,40023 0.002+00 1.26EoS 2.51IEM 0.0575 9.023E+13
C-36 1.31242-32 2200.12 4.40023 0.OOED00 2.89E-29 5.77E-29 00650 S453E813
Cm-243 1.6443E47 2200.12 4,400.23 0.OOE+.O a62E-04 7.24E-04 0.1250 3.400E.13
C-.244 2.93377-05 2,200.12 4,400.23 0.OOE+00 6.4E402 129E-01 02250 4.705E813
CO-60 .3186E406 2,200.12 4,400.23 0.OOE.00 l.47E402 2.34E402 03.3500 3 E.13
Cs-134 3.1563E-03 2200.12 4,40023 O0+00 694E+o0 *.391E+01 0Is7500 3O341E+1
-t135 3.4477E-06 2,200.12 4,40023 O.OE+00 7.5E-03 1.52E-02 o50D0 S136E+12Li37 2.03t3E+00 2,200.12 4,40023 0.002+00 2.47E+03 894E+03 1275000 32212+12
E2154 2.4513E2-0 2,200.12 4,400.23 0.OOE+00 5.39E+Ot *4.202 1.7500 1A8D.011
Eu-1155 4.8t75E43 2,200.12 4,4002 3 QW E+O O t .O6E+Ot Z12E+Ot 2 12MB+07
Fe-SS 1239E-04 2,200.12 4,40023 0.oE+00 2.73E418 5.4E6 Z97500 7641E+06

*-t 3 4S2697E4-3 2,200.12 4,40023 O.0WE+00 1.01E+t0 2.01E-01 3sooo 33nE404
1-129 745300E427 ,20.12 4,40023 0O.OE400 1AE&3 3.31E43 SAM 2+0203
Krs-8 1A854O-1 2200.12 4,400.23 O.OE+00 2.3M+02 4.77E222 7AD 8.012E+02

Np237 _ 9iS61E406 2,20O.12 4400.23 .OOE+OO 2tOE42 420E402 10C ZS
Pa-231 2.43596204) 2200.12 4,40.23 O.OOE+00 45.4E461 196E.06
Pb-210 4.9728E-11 2,200.12 4,400.23 0,0012+00 1.E09E7 2.19E-07
Pnu-147 4.8502E-02 2,2W.12 4,40023 OOOE+00 1.07E+02 213E+02

R-P2238 1 228542 2,00.12 4,40023 O.ODE+00 4.02E401 103E+O1
Pua22 442810E44 2,200.12 4,40023 O.OOE+00 9.42E-11 1.4E+0-1
Pu-240 2.43S8E44 2,200.12 4,40023 O.WE+W00 .36E4t0 1.27E002
Pi-241 .345E4-02 2,200.12 4,40023 Q.OOE+00 72S+01 t.47E+02
* P-242 1.6329E407 2200.12 4,400.23 O.E0+0 72.-02 1.0-03
P-a-226 2-_414 2,iA 4,002 O.OE0 S-3-7 IOE

Ra-228 1.2426E-14 2,200.12 4400.23 O.OOE+00 2.73E2-11 .47E-11
__ T-106 6489E-046 2200.12 4,40023 0O.OE+00 *.40E2 2.80E42
S-7S9 *.2933E-5 2200.12 4,400.23 O.OOE+OO 21.512E42 5.42
Sn-126 1.1574E45 2,2W.12 4.400.23 0.00E+00 ZSSE42 -E.8E42-04
Sr-go 1.9248E+00 2,200.12 4,400.23 .OOE+00 423E+03 a47E+03
T1-299 4224SE44 2200.12 4,400.23 O.ODE+00 92E-01 I .0E+3-
TI-22S S.OSSE-12 2,200.12 4,40023 0.002+00 1.12E-048 224E-08

Th-230 4.188SE-08 2200.12 4.400.23 0.002+00 5.822-05 1.84E-04 Noia etBudn
Th-232 1.9270E-14 220.12 4,40023 0.00Q+00 424E-11 8.12E-1
TU2I5 4.602464 2,200.12 .4 0013 6.+OE-0tE44 2.03Et44
U-23 1256E4U7 2,200.12 4,400.23 Q.ooE+OO 2.77E404 654E404 Thenal Power
Vi-23 2.6825E4S9 220.12 4,400.23 QWOE+OO 5JSE46 t.14E-Q5 Nomninaf KM -So ncing
U-234 1 B4S0E404 220012 4,4002 QOOE+W0 4.06E-01 812E4! :Output leal output
U-23 *Z7235E406 g20012 OOD0 1-26E402 866E43 126E-42 tnvft (avns)-
U-236 1.5493E45 2,2012 4.40023 0.002+00 34tE-02 6.82E-02 I .2E+M0 13;
U-238 -4.28StE-09 g200.12 0.00 1.47E-04 I.38E04 1.47E-04 Total Toal
Y-90 1.9254E+00 2200.12 4400.23 O.OOE+OO 424E+03 8.47E4+3
ome, Raclonucldes 426E+03 .51E+03
lU Temp~teSdecion SunusanruauDp Seum . *dCe .s
*-pl selection Summary __ d_ _II

Pmo SFD Used B;asis for Parameter Dliterences-
Reac~tor UOdiHTWA1ER UGHTWAlER

W Ad~~~~~~~~g ~~Ari~ I U
*OHIC0 U U

mio. : = "Imet L 923O9999058 60 ID 100 _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _

|umup Summary (UWdf |Bask tor bunup used I esmate:
Frcn MDbu~~~~~~~~~~~~~la_ ampoTo~iaD"dhfr*eleamUuh yd,

_ dAOuit 4.4002 B apsrra he_ b be woe adtbwe

'L [Chck ,

I
I ~atd- I

SU""mupmllpiar Given Burnu
1'1KfWftb.d

Eaimed EIL HSIAVCen EOL HU

I * 0O31
-A

R ho i

'RAeaolrgla m me mmAW, Pltor , pg or er dte coimI at SW adaton easedfor lus.

*Th'l burn for a1 6l astocated wtal h Ste wMke Rx be dvided by BO. heavy nmtal was5o get specif it banm valus %lVT).
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JJ
Fuel Radlonucdide kwentory Worksheet

Fuel Nan. FRR MTR-S (UALX-HEUJ) SW17ZERLAND
SNF ID er 658

Fuel Units a Deer.- 56 -MTh TYPE
HMm" IWMealeU.m BOWS 6.76gc; EOL.6.973kg
ROD Slonage Samu SRS

'Fudl decaft date: 2010
Estimnatas at: 2030

Template ATR No Water. Aan.. 60 I 100%. U)
Amwps_ BWup(UWd): 3672

Template BOl Hey UM al MaM& (MTN 0.001166
Tonplate Deem Tam 20 yam

Estimated
Canister sage:

IrxIO Il
2.292

J11. Estima~te~ I S :< .--: Xe Xb b Y. Y, Gamum Sources

Photon Total
ClJUWd From Nomina Bowiding Fud Initial Activity Nominal Fud Bounding Fuel Enrgy Phdtonsie

Radlornucild Template Fuel Bumup (HWdA Buumup (MWdf (CO I htventores(CI) Inventioes4CI) Group bounding)
Ac-227 6.6313E-10 10,135.S5 15,792.50 O.OOE+00 6.72E-06 1.05E-4 Avg Mav
Am-r241 2.0060E-03 10,135.95 15,79250 O.O0ECO0 2.03E601 3.176+01 0.0150 1.6676.15
Ar-242m 4.2429E-07 10,135.95 15,792.50 O.O0E+00 4.30E-03 OE70-43 0.0250 3A67EU14
Am-243 1.4899E-06 10.135.95 15,792.50 O.OOE+00 1.51E-02 2.35E402 0im75 3024Eu14
C-14 5.7135E-09 10.135.95 15,792.50 O.OE+00 5.79E-05 9.02E405 0.0s75 3238.+14
C-36 1.3124E-2 10135.95 15,792.50 O.OOEC00 1.33E-28 2.07E-2 00850 1.67E814
C-243 1.6443E-07 10,135.95 15,792.50 .OOE+00 1.767E4-3 1.2.6-0 0.1250 16.634+14
CKn2- 4 2.933CE-05 10,135.95 15,792.50 O.OOEO0 1.97E106 4.63E4t 022s0 71M3.14
Co60 5.3186E-06 10,135.96 1792.30 0.00_400 9.396-02 1.5101 11000 7351-013
C-134 2.1563E-03 10,135.95 15,792.50 0.0060 2060 3._ 0 s 750 .115
CJ-135 4477E486 10,135.95 15,792.50 .006E+O 5.49E-02 5.44E8-2 07o 2.Z76+1
Cs-137 2.8023E-00 10,135.96 15.79e2.50 .0OE+O0 2.06E+04 3.21E+04 1250 1.157E2t3
Eu-154 2.4513E4-02 10,135.95 15,792.50 0.OOE+00 2.48E+02 3.87E+02 t.7500 SJ13E*11
Eu-155 4.817E-043 10,135.95 15,792.50 0.06E+O0 4.88E+0 7.6E+ 22s00 4.76+007
FP-24 1.2394-04 10,135.95 15,792.50 0.0065+00 2.6E+00 1.96E+00 27s00 2 7
N-3 4.5607E43 10,135.95 1S,792.50 'O.0OE+O0 4.63E902 7522E+0t 3SOD 121YE4M

i-129 7.53629-07 10,135.95 15,792.50 O.OOE+00 7.63Ea 746.19E034
Kr-85 1.O860E-4t 10,135.95 15,792.50 O.OOE+00 1.10E+03 1.71E+03 7.000 75534o
W237 9.556E9-06 10,135.95 15,792.50 O.OOE+00 9.69E-02 t.S1E.00-01 10 846E01
Pa-231 12336E-0 10,135.96 15,792.50 O.OOE+O0 21.6E-01 3.22E4-0
Pb-2tO 4.s72sE-11 10,135.95 15,792.50 O.OE+O0 1.14E-07 7.sE3-07
PS-147 4.4852E62 10,135.95 15,792.50 O.E0+00 4.92E+02 7.66E+02
PuT3- 4.24E-042 10,135.96 15792.50 O.OOE+0 4.ssE+00 .67E+00
Ph239 42SOE-04 10.135.96 15,792.50 O.OOECO0 4.34E+00 076E+.0
Pu-240 4.436E5-04 10,135.95 15,792.50 0.OOE+0 2.47E+00 36.8ECo0
Pu-241 3341E2024 10,135.95 15s792.50 0.OOE+00 13.9E+-0 5,26E+-2
Pu-42 3.63294-07 10Q135.96 15,792.50 O.OOE+00 3.6sE-043 .74E 0
R-22 z2s2s4E-t0 10,135.95 15,792.50 Q.OOE+00 2.32E6-0 1996tT
RU-22 1.2426E-14 10,135.95 15,792s50 O.OOE+00 2.26E-t0 1.06E-06
RU-10S 613.4506- 10,135.95 15,792.50 0.00E+OO s.sE402 1.00E4H1
s-279 -2s733E-06 10,1335. 09.50 3.356-02 .31E-08 2.356-0
St-26 1.1574E-05 10.135.95 15,792.50 O.OOE+00 1.57641 2.450 a
Sr-0 t.s241E+00 10,135.96 0s.70 O.O5E-04 5.,9E+04 104E+04

TC-s9 42239E404 10.135M9 15,72.50 O.OOECO0 42sE+co e&67E+00

Th722s 5.0953E-12 1Q~13s.ss 15.792.50 Q.OEODE ao s6E-s OSsE-08

T-230 4.1.s9 E os 10.135.96 15.792.50 0.OOE+00 42sE104 36+EC04
TOIF2e 1.27E-14 10,135.95 15.792.50 O.OOE+DO 1.96E+04 3.04E-10
TBDUs 4.6024E- (135 a 1s5,72or QSOsE+DOd 4.66E44 727E44
U-232 *125WeE-7 1Q3bs 1,9TO O.ODE+OO, 12aE-03 1.9sE-0 Thern Power
U-233 2.ss2sE-0s 10,135.96 15,79250 Q.OOE+OO 2.62E-W 4.0sE-0s Nomina Neal Bounding
U-234 1.s4sDE404 10135.95 15,7"zs O.OOE+OO 1 87E+00 2.91E+00 OuDt e ou tp^utn

u-235 2 -723sE-0s 10Q13s.95 QOO0 3.3sE402 &.91E-a &353E-2 (Waft) (Waft)

LL23s t.s4s3E-s 10,13s.ss ts.7ss O.ODE+CO, IS7E-0 2.4sE-t Z42E+02 a76E4

U-238 -42sstE-0s 10,135.95 O.OD. 3.s2E404 149E404 3.g2?E44 Total Tdtal
Y-s0 i.9254E+D* 10Q135.95 15,792.50 O.OOE+COa tssE+04 a0d OIEe
Othr Padouciles t.s6E+04 &05E+0

Termplabdo Selection Sursmav.
F SFD Us Basisf e r Parainseter Om

R actor Moderator. UaCff WATER LbasfeWATd1

DMt MM Cottuti U U
BOL $ritmn %: 3.X0ccae c 01CO0

Sumnup Summary (JWd fo10r brnup used Inhasg Imalaa:
Fros Somde I a Estd

tb0*i814 10,135 ~ ~ ~ adk I le ~m9 hmq8 mea|l man d~oyed

Eshmtd Bunpf
_ MUNNWb Givnu Estntd EMt HM EOL NU

NoMhS* 1S93 11
sovugcn. 3JOI

'Reacwhuer , comr f mvJ, sra. d* ar o tdbwdwari S aatlonceasst hr hal.

,Ta Wnvkal KM amrdd fhs Oft woi* ffM be divide brOLhy nC m mea Mae 1 ge speclie buiu valus (WWdiTn.

J
J
J
U
LI~
I
j
- I

-J

a
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Fuel Radionuclide Inventory Worksheet

Fue l Uae. FRR AfTR-S (tJALX44EU) TURKEY
SNF ID 8.644

Fuel Units & Descr:I. 18- Th TYPE
Neavy Metal Mass: S0OL.42kg: ECL.2Ucg
ROD Stormge- Site: SRS

'Fuet decay trt date: 2010
Extrates aso. 2030

Templ AIR T 6ii Wafer. Alun.. 0 b I00 L)
Twpwae Sumup(MW4: 3X72

Template BOL Heavy Meta Mass (MT 0.O011689
Template Decr TIe: 20 yars

Eslimated
Candster usage:

0.75 1

I. Fztimtes N o,, Ir b y, Gamma Sources
Photon Total

CIIWd From Nominal Bounding Fuel hita Activity Nominal Fuel Bounding Fuel Energy Ptotonstsec
Radionuclide Template Fuel Burnup (MWdO Burnup (UWde (Cl) hkwntorks(CI) hventodr(CI) Group moundlng)
Ac-227 6.6313E-10 2,386.49 4,772.8 O.ODE000 I.hE-06 3.t7E-0 Avg. M1V
An-241 2.006DE-03 2,386.49 4,772.98 0.00D+00 4.79E+00 9.57E800 0.0150 .038E214
Am-242m 42429E407 2,388.49 4,772.98 O.ODED00 1.01E-03 2.03E-03 0.0250 1,048E+14
Am-243 1.4899E-06 2386.49 4,772.98 O.OOE*00 3.56E-03 7.11E4-3 _ OM5 9.13SE+13
C-14 5.7135E-09 2,386.49 4,772.98 O.OOE.00 1.36E-05 2.73E-05 0M075 9.787E+13
C13 1.3124E-32 2,386.49 4,772.98 O.OOE400 3.13E-29 6-29 0.0850 5.15Et13
C-243 7.0443E407 2,386.49 4,772.98 0.OE1+O0 3.92E804 73.5E-04 0.1250 42.02E*13
C-244 2.933052-0 2,386.49 4,772.98 O.DE0OD 7.00E42 A18E-01 0220 5.103E013
Co-60 &.63 E46-05 2,38.49 4,772.98 O.OOE+09 1.27E-2 Z.S4E4-2 0375 262013
CsP-134 3.156E-03 2386.49 4,772.98 O.OOE+OD 753E+O 151E+D1 0.5750 3J892-4
Cs-M13 3.4472E4-6 2386.49 4,772.98 O.O0E04 8.23E03 1.65E2- OJ7 6.12SEt2
CP-137 2.0313E+00 2,386.49 4,772.98 0008.00 .4B.SE+03 9.70E+03 125 3.96E212
Eu-154 2.4513E4-02 2,386.49 4,772.98 0.OE*00 5.8E+01 1.17E+02 17501 IA06E 1t
Eu-1SS 4.817SE-03 286.49 4,772.98 O.ODE+00 1.15E+01 2.30E+t0 22500 1.40E+07
Fe4 12439E-04 2380.49 4,772.98 O.ODE+00 2.96E-01 5.92E01 2.7500 70x3E+06

-F3 4.369E-03 2,386.49 4,772.98 0.008+0 10.OE 2.t8E+01 37s7oo 3 e1eE+C4
P-729 7.5329E-07 2,386.49 4,772.98 0OOE+00 1.67E-43 3.59E803 5 aoW803
Kr4-S 1D1285DE-1t 2,386.49 4,772.98 0OOE+00 2.59E+02 S.t8E+02 7.0000 22UE+c2
Np-237 9.5561E40 2,386.49 4,772.98 O.ODE+00 2.28E402 46E0402 11T000 2So E 01
Pa-231 2.0359E-09 2,388.49 4,772.98 O.ODE+OO 4B.6E-06 9.72E-06
P-210 4.9728E-11 2,386.49 4,772.98 O.OOE+OD t.t9E-07 237E417
pm-t47 4B8502E402 2,386.49 4,772.98 QO.OE+OD t.16E+02 Z.31E+02
XPuR38 1B254E402 2,386.4_ 4,rMN9 QODE+OD 4t06E+01 &71E+0i
PU-239 4.2.E8104 2,386.49 4,0.98 O.OOE+00 1.02E+4 0 2.04E2+OD
Pu-23 -Z4363E-04 2,386.49 4,77298 0.00E+00 5.827,01 1.16E+02
Pu-241 3.3415E402 Z386.49 4i772Z98 Q.OOE+OD 7.97E+01 159E+02
PU242 3.6329E-07 2,386.49 0.00.98 O.OOE+04 8.17E244 1.73E4T3
Fta-226 2.?BS4E-10 Z386.49 4,77Z98 Q.OOE+OO 6.45E407 tD09E46
Ra-228 1.2426E-14 2,36.49 4,77.98 QODOE+OO 2.97E-t1 5.93E-tt1
tRu-106 83M8E46 2,36.49 4,77.9B QODE+OO t.52E402 3.04E402
Se-79 12933E405 2,3616.49 4,77.9B Q.OOE+OO 3D09E42 0.17E402
Sn-126 t.1574E405 2,38M49 4,7m.98 O.OOE+OD 2.76E402 65-2E402
Sr-90 1.9248E+00 2,388.49 4,772.98 O.OOE+O 4.59E+03 9.19E+03
Tce9 42239Ea04 23349 4,7398 O.OOE+OD 8ME+ 2.02E+
Th-229 6.0953E2-12 2,3M649 4,77298 QOO0E+OO 1.22E4-8 2.43E48
Th-M3 4.11885E48 2X&649 4,77298 Q.OOE+OO t.OOE404 2.00E-44
Th-M3 t.927CE-t4 2,3849 4,7.92 _ QOOE+CC 4.60E2-11 920E11
Tt408 4J6024E408 2,36.49 4,7m298 O.OOE2+CO 1.10E44 2-E0E44
UJ432 12582E47 2,3t6.49 4,77Z98 Q.OOE+OO 3.00E404 0.01E404 Therrru Power
U233 2.5825E49 Z386.49 4,772Z98 QOOE+OOW 016E46 123E405 Nomina hogea Bounding.
U-24 1.8450E44 Z386.49 4,772Z98 QOOE+& 4.4CE-t &8tE Ot Oulput Meat tkdut
tJ25 -Z-7235E406 Z386.49 QO.O 1.09E-02 _ 4.39E4-3 11.09E-02 )W (WINS)_
U-F236 15493E45 2,3816.49 4,77.98 O.OOE+OO 3.70E402 7.3E402 uE~ot l.t4E+02
S238 *4285E49 2,386.49 0.00_ 1.28E404 1.17E404 t28E044 I Totai TOW

Ote aincie 4.02E+0 3 9.23E+03

TOnylne Selection Sumary
From SEDO U Eed Basis for Parameter Differences:

Ron"OHTWAlER UGHl'WAtER
Fu i ALUIM ABUM

BOIHU tffu U U
SOL Enrichmnent % 9299878 60S 100

Burup Summary _Wd_ - EIs for burnup used In estimate:
Frot SFD | Emlaesett

Nanhe~ ~ ~~~~~~ =~k _m adia 2i6. to v db hwy mW osdeuq.
R oaUNn cr 4.772.9 eoranv_ b beotce rwbw hge

Checmup

purnp Multwp"k Given Bnurrp Etmted EO HI M/Ge ROt. HUi
MonzleinL 1,4t0 15

Bounding- 2eo

'P-Wato VhWWN- remoal. dwag, **g or armtiee cmfgtf 9 raftasn Mea br bewl.

*ealtM brW Ik bl **adaied wllh Mbl W~et mud be dided by SOL heay rn*W rasn td specdic buupvle Wdn.
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Fuel Radionuclide hinentory Worksheet

__ F-Fuel Nm FRR MTRh-S (ULX-LEU) PORTUAL
SNF ID S. 42

Fuel Units & Dour. 6 -ASSEMBLY
Heavy Metal asss: SCL=4Ak9: EOL.5.1t2kg
ROD Storage Ste: SRS

'FueI deay stat dat: 2010
Estnmates as df: 2030

Templat: AtR (Ll Water. An..,60 la 100%. U)t
*arenpate umnup(MWd): 3672

Template B0L. ea*vy Mats! Mass JUT): O0116689
Template Docay ITwe 20 vears

Estimated
Canister usage:

tIraO
1 025

'IL Estmatf' ^" - X. X5 b Y. YK Gamma Sources
Photon TOWal

CUUWd Fom Nominal Bouitng Fuel Initial Activty Nominal Fuel Bounding Fuel Energy Photonsfsec
Raionuctide - Template Fuel Bumup (UWd Bumup (UWd' . (Cl) IvenodesCI) - enCtorles(C) Group (bounding)
Ac-227 6.6313E-10 235.24 470.48 0.OOE+OD 1.56E-07 3.12E-07 Avc.UeV
Am-241 2.0060E-03 235.24 470.48 Q.ODE+DD 4.72E-01 9.44E-01 0.0150 4.966E+13
Am-242m 42429E-07 235.24 470.48 0.00E+00 9.9BE5-0 2.OE-04 0.0250 D.333+13
Am-243 1.4899E-06 235.24 470.48 0.0OE+0O 3.50E-44 7.1E4-04 0.O3 9.006E812
C-14 5.7135E-09 235.24 470.48 O.ODE+CO 1.34E-06 2.69E-06 0.075 90.64SE12
4-36 1.3124E432 235.24 470.48 O.OOE+OO 3.Q9E-0 Q17E-30 0.0850 6535E*12

Cm-243 1.643E-07 235.24 470.48 0.ODE+C0 3.87E-05 7.74E4- 0.1250 - S4E.+12
Cm-244 21330E-05 235.24 470.48 OOE+00 &90E-3 1.38E-02 02z50 6.030E+12
Co460 5.316E406 235.24 470.48 0.OOE+0 O 125F30 2.50E43 0370 2.1903E+12
Cs- 34 3.1563E-03 235.24 470.48 QO.OE+00 7.42E-01 1.48E+O0 E0M75 3J72E+13
Cs-135 3.4477E-06 235.24 470.48 O.OOE+0 8.11E-04 1.62E03 o0s50 61039E411

Eu-158
Eu-115,

H-3

Pe-23'

172.0313E+00 235.24 470.48 0.003+80 4.73E+02 9.561+02 i2So 3448E+31
4 2.4513E-02 23524 470.48 O.OE+D0 5.77E+00 1.15E+01 1.7500 1 5833E4.O
5 4.8175E403 235.24 470.48 O.OOE00 1.13E+D0 2.27E+0O 2z2500 13+06

12397E-04 23524 470.48 0.OE+OD 2.2E402 533E-02 2.7500 7J49E+05
4.5697E-03 23524 470.48 0.0DE+O0 1.07E+00 2.15E+CO 35000 3.613E303
7-53DOE407 235.24 470.48 0.00E+CO 1.77E-04 3.54E-04 SAM 2.07tE402
1.0850E-01 235.24 470.48 O.OOE+OD 255E+01 5.10E+01 7.000 2.28E401

7 9.551E-06 235.24 470.48 0.ODE+00 225E-03 4.53E-043 I.00 2.5663E00
1 2.0359E-09 235.24 470.48 0O.0E+8O 4.79E-07 90S5847
3 4.9728E-11 23524 47048 0.00E+O0 1.17E-0B 2.34E08

Pu-239 428tOE104 235.24 470.48 .0ODE+0O - 1.01E41 -- .1E4
Pu-240 2.436BE44 235.24 470.48 0.0OE+OD S.73E-02 1.1Et-01
Pu-241 3.3415E-02 235.24 470.43 0.003+00 7.3+00 I.S7E+O1
Pu-242 3.632E-07 235.24 470.48 0.OE+O 8.55E-05 1.71E-04
Ra-226 2.2854E-10 235.24 470.48 0.00E+00 53BEB-08 1.0BE-07

-Sn-126

- TC-OG
Th-229

Th-230

1.2933E-05 23524
1.1574E-05 23524
1.9248E+00 235.24
42239E-04 23524
5&0953E-12 23524
4.1885E-08 23524
1.0270-E14 23524
4.6024E406 235.24
12582E-07 23524

470.48 0O. 000 443 6.08E3-
470.48 O.0OE+OD Z272Es3_ 5.45E-03
47Q.48 Q.ODE+OO 4-53E+02 9.06E+02
i7Q.46 QOOE+OO 9.94E-02 1.S9E401
47048 0.00E+00 12.049 Z.40E-09
4700 1 O.ODE+0D 9.85E-06 1.97E45-0
470.48 0.00E+80 4.53E012 0.07E-12
47Q48 O.ODE+OD 1 0C12E4 5 0.17E0 5
470.48 O.ODE+OO 2.96E45 5.92E45 laermal Power
470.48 O.OOE+OO 6.O8E47 122E46 Nominal~ NM Bunding
470.48 QODOE+OO 434E402 &GBE402 uW H OuW
(aoD 2.33E403 1.69E43 2.33E43 , (WIt (Ifafts)

470.48 O.OOE+OD 364E403 7.29E403 tIE*O0 1.12E44e
QOO 1.45E403 1.45E43 1.45E403 TOWl Total

470.48 O OOE+OO 4-53E+02 9.06E+02
4 55E+02 9.10E+02 I

.

4!-7235E46
1.5493E4-5
-4251E-09
1.9254E+00

23524
23524
23524
235.24

=
U435

- Y-90
Other Radloriucldes

MWD.

Fr
From SFD tlaed Basi foraamtr Differences:

R.ae UodaIrato LiGHTWATER &JOG4T WATER Tea aiubmAwbdI10ieetoetrgreuae
Fued Claddlng At ALUM *tltutOdpflts xplseir

30L.mu Canstifuelte: Ul U IRC1501pEIN4X

601. F.Hfhew-t IL- 20.0000123 80M 100
|

Enup Sunnsy (MWd -asis br burnup used hI estimate:
FSo SEa : tItnt

mnmal I95 udnmakwUkm BSaCM _d
Inus-dingF[ 470.4 3oi z Aunsaed bIte Mtre am" 1up.

Checks , ,

Estimated BtuuI
*urnu MuUS Edtiated EOM H11Gh EOb NM

Homb~~~ot 0.14.o
DRaectar 3ourmlnW, ___028

r n. anemoval al d t wtv or Wm dsb rem wi t o hed .

artdal lpM for so1 kil asoitedW lhs wo"Wt 110be tvde by 601 heay ail mat 1 gel spcfc b- vske (IWd T)

DOE)SNFiR3P-078 
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- -;; Fuel Radionuclide Inventory Worksheet

Fuel Harmr FRR MTR-S (tUALX-MEU)q GERMAN
51SNF5f 1068

Fue UniE & Oesam 286- MTR TYPE
Heavy Metal Mase: BOL.12Jft EOL-9.17kg
RoD sweaps St* SAS

'Fuel decay Wit d 2010
Esthuate as o: 2030

TOMplatm ATR N Waer, mi. 60 to I0%. U)
rTmubia tmp(UW 4 3672

Templale OCL Heavy M1a UMas (IT)c 0.00116680
Temptfte Dca Tkh 20 years

Estinated
Canister Lts8 . 1

1.7

IIL Esfimtfs~:` - N, XbY. A Gamfma Sources
Photon Total

CUIIWd Fom Norninal Bounding Fud hWlM Acivitly Nominal Fudl Bounding Fuel Energy Photonaftec
Radonucidr Tnwats*- Fuel Burnup ~W Bunmp(UWdf (C) tnventories(C3) Iventoes(CI) Group (boundtno

Ac-227 6.E313E-10 3,513.44 7,026.88 O.OOE+00 2.33E-06 4.66E-06 Av U*V
Am-241 2.0060E-03 3.513.4 7,026.88 O.OOE+00 7.05E+00 1.41E+01 0.0150 7A1SE+14
Am-242m 4.2429E-07 3,51.44 7,026.89 O.OOE+00 1.49E.03 2.98E-03 00250 1t42E14
Aw-243 1.4899E-06 3,513.44 7,026.88 OOCE+OO 5.23E-03 1.05E-02 0.0375 1t345E+14
C-14 5.7135E-09 3,513.44 7,021.88 O.OOE+O 2.01E-05 4.01E-4 0.0575 1.I44E+14
Cl30 13124E-32 3,513.44 7.026.88 O.OOE+00 4.61E-29 9.22E-29 0.080 .707E+13
Cm-243 1.E443E407 3,513.44 7,026.88 0. OE+00 7.8E-04 1.1E9-03 0.1Z00 5092E+13
Crn-24 2.9330851 3,51.44 7,026.88 O.OOE+00 1.03E41 2.06EEt 7020 7.13E613
co37D 5.318E-06 3,513.44 7,026.88 O0.OE+00 1.87E-02 .74E-02 03700 S27tE+1J
Cs-t34 03156E-03 3,513.44 7,026.88 O.OOE+00 7.15E-06 Z22E+ol 05750 S33E+-4
CP-1m 3.477E4-6 3,513.44 7,026.88 O.OOE+00 1.21E-02 742E-02 os7 st9E+t2
Cs-137 2.0313E+00 3,513.44 7,026.88 0.008+00 7.14E+02 1.43E+04 t2500 6t50Et2
Eu-S4 .24513E4-02 3,513.44 7,026.88 O.OOE+00 801+01 1.72E+02 1.75w 2364E+tl
Eu-155 4.8175E04 3,51344 7,026.88 O.OOE+00 1.69E+01 30Ec41 2sw Z074E007
Fe-55 12397E-04 3,513.44 7,026.88 O.OOE+00 48.5641 .718E- Z75cO 1.172E+0
H-3 4.5617E-03 3,513.44 7,026.88 .OOE+00 1.61E+01 32tEc41 35wo 53E4
1-129 753098-07 3,513.44 7,02688 O.OOE+00 2.65E03 529E-03 SAM 30sgE+0
Kr-85 1.C850E-t 3,511344 7,026.88 O.COE+00 3.08E+02 7.62E+02 6o &367E+
Np-237 9550tE406 351344 7,0268 0.OOE+00 3.36E42 64.8E42 4tt0 oo a 77TElo
U-231 2.0359E-0 3,51144 7,026.88 0.OOE+00 7.15E8- 1.43E-05
Pb-210 4.9728E-t1 3,5144 7,026.80 0.OOE+O 1.75E4-0 143E407
Pm-147 4.8502E2-0 3,51t344 7,0.88 QOOE+0 1.70E+02 3.4tE+02
Fo238 1.8254E402 3S1144 7,026.88 O.OCE+OO 8.41E+01 128E+02
Fw239 42010E-C4 3S51144 7to26.88 O.OOE+CO 1.50E+C0 3.01tE+CO
Pu-240 1.4308E-04 3,51344 7,026.88 0.OOE+00 8.56E4-01 1.71 E+C
Pu-241 3-415E1-0 3,51344 7,028.88 O.OCE+03 1.17E+02 2.35E+02

-9242 10.329407 351144 7,02688 O.OOE+00 128E403 Z.S5E043
Ra-r28 a2-854E-10 351144 7,026,81 O.CCE+00c 8.03E07 1.6E046
Fia-228 1.2426E-14 351144 7,C26.U Q.OOE+OO 4-37E-11 8,73E-l I
PAu 106 6-3589E-06 3,S1144 7,026.U Q.OOE+OO 223E402 4.47E402
SO-79 1-2933E-05 351144 7,026.U8 O.OOE+OO 4.54E402 9.C9E402
Sn-1218 1.1574E4e5 3513 7,020.U O.OOE+CO 4.07E42 aa13E42
Sr-90 1.9248E+C0 351144 7,020.88 O.OCE+CO 6.76E+03 1.35E+C4
Tc-g9 42239E404 3.51&4 7,020.88 O.OOE+CO 1.43E+00 2.97E+OO
Th-22s 5.095S3E12 &513.4 7,028.8U O.OCE+CO 1.79E408 3z8E408
Tii-Z30 4.1885E408 351144 7.026.88 O.OOE+CO 1.47E404 2.94E044
Tr.232 1.9270E-14 3,51341 7,02.8 U O.OOE+CO 8.77E- il 1.35E2-10

TE-208 4.6024E-08 3.51&" 7 a26.8 O.OOE+CO 1.62E404 323E044
U-23 12582E407 3.5144 7 a20.88 QOCE+OO 4.42E404 8.84E404 Thennal Power
U-233 2-5825E-0S 3,5144 7,028.8U QOCE+CO 9.07E408 t.81E-0s iM He Bound"n
U-234 1.8450E404 351144 7,02S.88 QO.OE+CO 6.48E41 1.30E+OO Output He Ouip*
U-235 2.7235E-08 351144 0.00 125E402 Z.98E43 1-25E4C2 m#a" (Wats
U-238 15493E45 3,51s4 7.026.88 Q.OOE+CO 5.44E402 1.09E401 Lot+* tAE02
U-238 -42861&09 3S513.44 Q Z38E403 2-36E43 2.38E403 Total Tcht
Y-90 t.97S4E+C0 3,513.44 7,028.88 O.OOE+CO 6,76E+03 1.3SE+04
Othor Fjallnck 6.&80E+03 1 36E+C4 I

STeni~ gedf~iSammm'Bi.in" suimi a ."206y5K~
Templat, Selection Surunary,

From SF0 Usd Basis for Parnetr Differences:
r Ractr Moderato UITWATER uta1TWATER TI rjiate wa md brtr bi ie

Fuel CbddhF Asg: ALUM Tb bd mem AORTRioaleaan ls bieo pcmn a i'- nh matpAlsRa masetie
StX HSU Consiltun Ud U t

BOL i'rct %n 45l o7oto 100

Sum ry (UWdf Bas for bumrup used In estnat
Fr~ SFO :1 -smt

N-nk,*[_ ts3.51 kinp c*hswd mtB W" Me m Ovd
sound -~~~~~~~~~= bumf a5am3Si~n _lb be Wm mmI b

Checks

mu GivenPW Glh unup Estimated EOE HMIGIven EOL HU
Nomina 0 7 10

Boumd.eI 1.73
'Releackm 0 Pag0-o24 58age 5goro cwfi rdalon dfofd.

"row tpm ime al km ascaed wrh ohu wat& wad be dvdd by 8t)X iyqm n m b od spedac ixp vue (PWd~r).

J

I
I

U

I

I

I

J
i
II

J
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Fuel Radionuclide Inventory Worksheet

0-fue i eoTenplate intor 6atiw
Fue Nmw FRR PON CISMT6R U3SI24.EU CANADA

UHFIDOt' 06
Fuel Units & Dowc: 1527 -MIXI1I-PIN CLUSTER
Heavy Metal Mass: B0L,.796.2754.; EOL-3Z.3986g
ROD Storagg. SIe-. RSS

'F..e decay sta1 date: 2010
Estimatea o f: 2030

Template: HFBRpevyWm.Aklxn.. 10to20%.U)
fTenplate umup(MWd): Is

Tempate OL HNy ebt esa (MfT): 0.00034251
TORDtate Decay Thw2 20 .,

Estrnated
Canister usage:

18x15,
i 12725

IL. Estintes 3. Rb b V. v.t GamunmaSouroes
Photon Total

CUMWd Fp NoIminal S8 dng Feel hitl Activity NINonlnal Fuel Bounding Fuel E rgy Photons/sec

Radlonucilide Template Fuel Bumup(MWd)f Dimup (MWd)' - (C krventores(Cl) ,nv,, Q Growp s Ouni)

Ac-227 &5333E-10 541,647.53 1,03,26.06 0.00+E00 4.62E-04 9.24-4 Avg. eV

Am-241 22753E-02 541.647.53 1t083295.06 O0E+00 1.23E644 2.46E+04 0.0150 10986.17

Am-242m 8.133EW6 641,647.3 1,83,295.06 0.0OE+00 4.83E+00 9.66E+00 0.0250 2.280E+16

An-243 6.4007E406 541,647.53 1,083296.06 O.0OE+00 3.47E800 693E.00 O.OS7 2.036+16

C-14 2.9620E-08 541,647.3 1,083,29.06 .OOE+o0 1.60E-02 3.21 E-02 0.057 21586E+16

-36 .9513E-3 541,647.53 1,063,295.06 .OOE400 3.22E-29 6.45E-2 0.s5 1284E+16

Cm-243 2087E-06 541,647.3 1, 295.06 0.OOE+O4 120DE+00 2.39E+O 0.1250 6.646E+1s

Cr-244 1.1007E-04 541,647.53 1,063,295.06 0.OOE640 5,96E.01 1.19E+02 0.250 1.107E+16

co-s0 1.6340E-05 541,64753_ 1,083295.06 0.0OE400 8.SE+00 1.7E+01 0.5750 4.8E£+16

Cs-134 2.1353E-03 541,647.53 1.083295.06 Q0OE+00 1.16E403 2.31E+03 .75so 8.172E+16

Cs-135 40007E846 641,647.53 1,083,295.06 0.06E+00 2.63E+60 527E+.00 OAo 1249E+16

Cs-137 2.0227E+00 541,647.53 1,083,2906 0.00E+00 1.1E+06 2_IQE+.06 12500 7W38E+14

Eu-S4 - Z08874-02 641,647.3 1,063,295.06 0.o0E+00 1.13E+04 226E+04 1.7500 3S.N-E+13

Eu-15s 4.0876743 541,64753 1,083.295.06 O.OOE640 221E+03 443E+03 22500 3.115E+80

Fe-5 1.A167E-03 541,647.53 1 o83,295.06 0.000E+0 7.67E.02 I536E+03 Z7500 3.66E*.0

S3 4.6653E-03 541,64753 1,083,295.06 QOO0E+00 2,53E+03 5.05E+03 sso0e 1.4938.07

1-129 7.1600.E07 541,647.53 1.083,2.06 MOE+00 3.86E-01 7.76E4-1 .0000 22686+46

Kr-85 1.0240E-01 541,647.53 1

N4-237 641,647.S3 1
0.00E00 5SSE4 1.1E+0_ 7,000 2.566E406
O.OoE+00 202E+00 4.03E+00 1.0 2.004

OO.E+00 1ASE4-03 oE4-03P8-231 541,647.53 1,083=295C0

Pb-210 4.3313-4 541,647.53 23SE-08 i 4

A1.063.295.06 0QOOE400 5.59E403 1.12E+04

Pu-240 I I 0.00E.+00 2.03E.03 &87E.03-

Pu-241 Qa0E+00 2.04E+05 4.07E605

Pu-242 S41,647.53 1 s .OOE+00 1.66E+00 3.33E+00

Ra-2M 2.3876-13 541,647.53 1,08325.06 QOO0E+00 129E4-7 258E4-07

679.E+00 1.36E+01

641.647,5 1.083.295.06 -- .00E400 - 17E400 - 1.23E.01

Sr-40 1.8400E+00
Tc-99 43336E-04
Th-229 5.647E-13

I 1
I 1

0 .00E.OD 9.97E+05 1,99E406
0o0E+00 2.36E+02 4.72E+02

641,647.53 1,083,295.06 0.00E+00 3.19E-47 6.39E-07

Th-230 6.95001E-t1 41,647M3 1,083,295.06 A4SE-0S

U-234 4.65OOE-07 541,647.3 1.083,295.06 Q.006 D25E+D 2E4-1 5.04E-01

U-435 -2335E406 541,647.3 0.00 1.62E+00 2.48E-01 1.62E+00

U-236 1-3000E-05 641,647.3 1,c03295.06 .OOE+00 7.04E+00 1.41E+01

U-238 -1.4207E-08 641,6473 0.00 1,02E+00 1.02E+00 1.02E+00

Y-90 1.6400E+00 641,647.53 1,083,295.06 QO.E+o00 997E+60 1B9sE+06

Other RPaduckes - 1.04E+06 2OSE+606

Thernal Power
Nominal Heat lsoundng-

TOulput :' adOutput
I(Waft) (Watts)
1J08E4 2.89E404

Total Total

From SM1 Usedf 1
Reactor M=eatn IfWH~E EAVY WAME I

FUel Chdde ~ ALU I
BM HU Constittuunts: U U I

SOL Enrichuaert %:I 19.78000043 I0OW20 I

Basis for Panrmter Differences:

Pk-up Sunumary IUWd 8asis lr burnup used hI estimate:

I
From SFD I ESated_

- 1547- kmjse f. lIe m wul mas duwlmed.

1,83:6 haeuaidbQfemx~m* bire.

I
SaiwoMufflnller I Iathrneled ftrnpfGive Sunmu lEtimated EOL. HIlWmle KM HU

3251
a avi

I I
'Reactr uiuiwn. w mmeve alaree. shpping rogie date angtoekmiate~esedorhul

'TOMt b&AiiI4F KMe lush o deed w~h ats wmkdwde nmal be ivkded by DOL heavy meta nie lo get epedkilt Sun values O.t6'd".
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Fuel Radionuclide Inventory Worksheet
A. 1rua*! Tgmpblat.Ifixzwblts 1

Foe Nsm FRR PIN CLUSTER U3S124LEU 30. KOREA
SW ID S 293

Fuel Unite & Deecr. 48- MULTI-PIN CLUSTER
-ev Ustal Maau BOL5.5~W 2.kg; O.I8

ROSD Storaeg Sft SRS

'FuM dwey st da&W. 2010
Estimates" d: 2o03

Tempate:, R MWal.Ain.. eo to 100%. U
Temnplats umrup(mWd: 3672

Templat OM Heavy Uiebl Man (A1 0.001h C e6
Tmnla Deese Tbhr 20-Aa

EsUmated
Canister usag:

16XsI5I
4.00

JU, Eaduntes . *~-~ Kb 5
b i V. -b 0.arma Sn eSouce

Photon TotW
CIWld From Nomll Bounlding Fue itlte Actvit. Nominal Fuel Bounding Fud Ener91 Photons

Radionudcide Ternplat Fal Burnup (MWd) Bumurp (MWdW (Cl) - netodIes(CI) hentorles(CI) Gnop (bounding)
Ac-227 6.6313E-10 6,99128 13.982.55 O.OE.00 4.64E-06 927E-06 A. MsV
Am-241 2.0060E-C3 6,99128 13982.55 O.OOE+00 1.40E+01 2.80E+01 0 o0150 1.4A7E415
Am-242m 42429E-07 6,99128 13,982.58 O.OE+00 2.971-03 5.93E-03 0.0250 3.0691E14
An-243 1A899E1-6 6,99t2S 13,982.55 O.ODE+00 1.04E402 2.08E-02 0.0375 2.677E.14
C-14 6.7135E-09 6,99128 13,982.55 O.OE+00 3.99E-05 7.991E-0 O.0S75 2.87E+14
C938 1.3124E-32 6,991.28 13,982.55 0.001+00 9.18E-29 1.84E-28 0.0850 1.733E114
Cn-243 11.6443E-07 6,99.28 13,982.55 nODOE+00 1.15E43 Z-3DE43 0.t250 1.172E+1J
Cm-244 2.9330E405 6 99128 13,9312.55 O.COE+OD 2.CSE401 4.10E-0t 0225 1.495E+14

Co- 653186E-06 6,991.26 13,982.55 0.00E+00 3.72E42 7.44E-02 0.3750 6.04M+13
Cs-134 3.1563-03 6,991.28 13,982.55 O.ODE+OO 221 E+01 4.41E+01 0.5759 1-082E+15
Cs-135 3.4477E406 6,991.28 13,982.55 O.ODE+OO Z-41E-02 4.82E402 0185cO 1.7SCE+13

CO-137 2.0313E+00 6,9928 13,98255 O.DDE+OD 1.42E+D4 2.84E+C4 125C0 1.02SE+ 3i
Eu-1U4 2.4513E402 6.99128 13982S5 O.ODE+CO 1.71E+02 3.43E+02 1.7500 4.704E+11
Eu-155 4.8175E403 6,9"128 13,982.SS OCOOE+DO 3.37E+01 6.74E+01 22SoO 4.126E+07

Fe-65 1 .2397E404 6,S9128 13,98255 O ODE+DD a67E401 1.73E+00 2.7500 Z333E407

H-3 4.5697E403 6,99128 13,982.55 OOO0E+CO 3.19E+01 6.39E+01 3soa 1.072E OS
1-129 7-530DE407 6,99128s 13,982.55 OCOE+DO 5-2SE-03 1.DSE402 hOXO e.es4E.03
Kr-85 1.08650E-t 6,991.28 13,982.55 0.00+00 7.59E+02 1.52E+03 7.000 6.729E+02
Np27 9SS961E06 6,99,126 13,982.55 O.OE+00 6.68E-02 1341E-01 11.0000 7s5E43101

J

JIJ

U ti

P5-231
Pb-210 ___

13,982.55 0.00E+00 1.42E405
13,982.55 0.00E+00 3.48E-07 &96 I?

UI
-Pu-240 -2.43681-04
PU-241 3.3415E-02
Pu-242 3.6329E-07
Ra-226 2.2854E-110
Ra-228 1.2426E-14
Ru-lOS &3589E.06
Ss--79 1.2933E-05

6,9S128
6,99128
6.99126
8,99126
6,9912S
6,99t12
6.99128

13982.55 OOOE+00 1.70E+00 3.41E+00
13,962.55 o.OOE+00 2.34E+02 4.67E+02
13,982.55 O.ODE+00 2-54E-03 61OBE-03
13,982.55 O OOE+OO 1.60E406 32W0E6
13,982.55 O.OOE+OO 8.69E-11 1.74E-10
13,982.55 O.ODE+OD 4.45E402 a89E-M
13,S8.55 O.ODE+OO 9.04E-02 1.81E-01

j
aSn126 1.1574E405 8,99128 - 13,S82.55 O.ODE+CO 8.0SE402 1.82E-01
5r490 1.9248E+OD 6,9912S 13S82.55 O.ODE+DO 135E+04 2.6SE+04
Tc-99 42239E404 6IM2111 13,982.55 O.ODE+OO Z.9SE+OD 5.91E+OO
Th-229 5.0953E-12 _ e992s 13,982.5 QOO0E+OD 3.56E48 7.12E4S8
Thl230 4.1885E-01 6,9928 13,9M56 O.COE+OO Z.93E404 5.86E-04
Th-232 1.9270E-14 6.5912 13,S8ZS OODE+OO 1-35E-10 2.69E-10
tl-2DS 4.6024E4S 6a99128 13,982ZSS O OOE+OO 3.22EF04 6.44E044
WL32 1.2582E407 6,99128 113,982.55 O OOE+OO a8OE404 1.76E403
W33 2.582E409 6,9912S 13,98255 O.ODE+OO 1.81E405 3581E45
W-34 1.845DE044 6,99128 113,98255 DCCE+OO 1.Z9E+00 2.58E+OO
U-W35 -7235E-0 6.99128 0.00 2.D-E2 6.68E43 2S7E-02
UW38 15493E45 6,9912S 13,98.55 QDDOE+DD 1.D8E401 Z.17E-t
W3S *42851E49 81991287 0.90 1.80E402 1.6CE4C2 1.6DE402
Y-9D 1.9254E+OD 6,9912S 13,982.55 O.ODE+OO 135E+04 2.6SE+04
OtwRdkw.d 1-3sE+04 2.70E+04

ILT ate S de SrentloSai , r amt" and eck - a
Temple Selection Surmary

Fro. SFD Used asis for Parameter Differences:
Rescior lodenaor UGWH WATER n TaIwasU wed for as _k aea:

Fud aeddhmg ALUM ALUM ed nhbr AlheAcaRTem n asl em o 1wana lvaethw amtaATR a
80L HUConnwti U U

BCL F.4-t. %-4 1iO9S9999952 I 80e 100

j
Thenmal Power

Oupu Ha Outpu
(Watts) (Wm"t)
1.57E+0I 3338.02

Toeal Total

L.
Burnup Summary (Wd

NWMf
9--kf

I SFpD EEtmated
frburrup used In estflmate

hmporlndais to n Seuaq WeAN now Ossqate

19 Ixv" ee sawed lobo Iwksa k b"*

U
Whacks

bctuati -I Burnup ~~~mu tpir Given Sasmip Estimnated E01. HM/Given EOL MU

B ound fn g: 0 _ __7 5_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

'R ad r ls do n. 06 5 e m va . iv n g . ta d g or Cht f cab sc onl nem g Sa kra m a ~al n ceas ed br fu l.

Trotdburm p fral ud au odaledwelahldsw oekehell udbe abded by ROt.heev mea massIv gelspedicbu mp vatu .(MWd'kfT).
-

DOE/SNF/FIEP-M
PsAsion 0 . .
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Fuel Radionuclide Inventory Worksheet
4. FulT ed T t platr

Fuel Hate: FRR PIN CLUSTER U3S2EU SO. KOREA
RNF D 8: eOW

Fuel lotds & Dea. 15B- MULTI-PIN CLUSTER
Hea Metal Mass: SO0.,43.01;4 ECOL.98.2
300 Storage Sile: SRS

'Fuel decay s date: 210
eftInfSe 4S d: 2030

Templte: AIR (h Water. Akan.. 60 I* 100%. U)
rAgpote Burtp(UWA): 3672

Template HOL Heavy Met Mas Wl: 0.00116M89
Tenptart Oecav Thne o2t ias

Estimated
Canister usage:

13.17

jI.Eatizuates maX. a- b Y. Yn Gamm Sources

Photon Total
CSMWd From Nominal BonmdIn Fuel hintial Acthvt Nominal Fuel Sounding Fuel Enegy Photonsteo

Phaionuclica Tempfate Fuel Bump (LWd7 Sumup (UWdC (C4 ft"naree(aC) t bterttorles(Co moup l1bouing
Ac-227 6.6313E-10 42.958.50 85,917.00 O.OOE+00 2.85E-05 5.70E-05 Avg. MeV
Am-241 2.0060E-03 42,958.50 85,917.00 O.OOE+00 8&e2E+01 1.72E+02 0.0150 9AG9E015
Aan-242m 4.2429E-07 42,958.50 85,917.00 O.OOE+00 1.82E-02 3.65E-02 ocso 1.886.E15
Am-243 14899-06 42.958.50 85,917.00 O.OE+00 6.40E-02 1.28E-01 0.0375 1.845+E15
C-14 5.7135E409 42.958.50 85,917.00 O.E0O0 2.45E-04 4.91E404 0.0575 1.762M*15
Cl-36 1.3124E-32 42,958.50 85,917.00 0.OOE+00 5.64E-28 1.13E-27 0.0650 1.05015

m-1243 1.6443E-07 42,958.50 85,917.00 O.OOE+00 7.06E-03 1.41E42 0.1250 7204E314
trF244 2.9330E0-0 42,95850 85,917.00 0.0000 1.26E+00 2.52E00 0080 9.13E.14
Co-BO 5.3186E-6 42,958.50 65,917.00 0.OOE+00 228E-01 45.7E-01 OSO 34.99E14
Cs-134 3.1563E3-0 42,958.50 85,917.00 0.000E+ 18.7E.02 2.71E0 0 +15
Cs-105 3477E201 42,968-50 85,917.00 e.00E+00 21E4-01 Z94E.01 -06" 1.103E414
Cs-137 2.0313E200 42,958.50 85,917.00 0.00E+00 2873ET04 1.75E+03 12 62 7E+13
Eu-154 2513E4-02 42,958.50 85,917.00 0.E0+00 1.05E+03 2.11E+03 1.7m 2ADOE+12
Eu-155 4.8175E-03 42,958.50 85917.00 O.OOE+00 2.80+012 4.14E60+2 22 253E4
FeS-S 12360-04 42,958.50 85,917.00 O.OOE+00 S10E4+01 1.07E+01 2.700 IA33E+M
F931 334156s7E403 42,958.50 85,917.00 O.OE+00 1.440+E3 3.93E+02 ssoco 61BSE+C5
P129 736300E-07 42,958.50 85,017.00 O.E0+00 3.23E-02 3.47E1 2 5.0000- .743E+0
Kr-s 2.28540.E1 42,958.50 85,917.00 O.OE+00 4.6E-03 1,32E603 700 4.15E403
ra-237 9-.561E04s 42,958.50 65.917.00 0.00+00 54.11E401 s21E1- 1109 4.3E402
Fa-231 2.0359E0.s 42,958.50 85,917.00 0.0OE+0 2.73E-01 1.74E004
F-20 41.72SE-11 4295850 85,917.00 00+0 .514E6-0 42E406

Pn-147 41s1o7E-02 42,9.50 85,917.00 0.00 0 4E+9 701E+3 4.17E+03
Pu-238 1s254E402 4z958.50 85,917.00 0.OOE+00 724E+02 1.67E+03

u-g239 4.213E9-04 42,958.50 85,917.00 e QOOE+00 l.4E+01 3.3E+01
Pu-240 .04363E042 42,95850 85,917.00 O.E0+00 219.OE+o0 Z.8E+01
Pu-241 3341sE402 42,968.50 85917.00 O.OOE+00 1804E+03 Z.67E+03
Pu-242 31e327E047 42.958.50 85,917.00 0.00E+00 186E-02 1.12E2-0
R7-220 22842E-10 42,958.50 8517.00 O.0E0+00 1.980-03 1.96E-03
Ra-228 1.242E-14 42,958.50 85,917.00 0.00E+00 5.34E-10 1.eE-0a P
u-2106 623582E-0 42,958.50 85,917.00 O.OOE+00 1.73E-01 s.46E ou1

U-279 1.2s33E04s 42,958.50 85,917.00 O.OOE+O0 7.E301 1.t001uu
Sn-12e 1-1274E2-0 42,958.50 8 0917001 31O2E1. 4407E001 9W)4EW01
sF-9o 1.s24$E+OD 42,95850 85,917.0 o O.OE+eO e27E+e4 1.65E+05

Tc-s 4.223494-0 42958.50 85,917.00 Q.OOE+00 1.61E+01 1.33E+01
Th-229 5 oss3E412 4zsKssso 85,917.00 QOOE+OO 2.1sE47 4.3sE407

Th-230 4.188SE-08 4zs958.50 0W.00 QOD.E+00 10-0 23 3 4E-02a3
Th4M 1S270-14 4z958.5o 85,917.00 0.OOE+00 827-10 1650sE5
TIotr 45024Ede 4zsss.se 85917s00 8.O3E+OO 10BE43 1.9SE603
U-232 15 E0 47 42,958.50 s 7s .oD QOra E+mete O 4E3 1.0BEE4Z Thm:l Power
iF-233 2sMEs4 s 42,958.50 85,917.00 O.ODE+OO 1.11E4W4 Z2El44l Nominal HagW Bie1diM a
U-234 1Z50E404 42,958.50 M9s17.00 O.ODE+oO 7.S3E+oO 1-&AE+01 outpu elm ouqr

U235 e d .723sE.64 42,958.50 QOO0 1.49E-01 &MsE 02 1A9E-01 ild NlIt( waaft)
u30e 1sr4n3Es . 42 958 50 85,917.00 O OOE+OO e56E41 1.33E+OO ._ Z

UF23 .4.2851E-M 42,958-50 O.OD s.24E42 s.22E402 s.24E402 ToWa TOWl
Y490 Ns92s4E+oo 42,95850W 85,917.00 QODE+OO a27E+04 1.85E+Ms
ote Radbicds - .31 E+04 11.S6E+OS

Tent e S mlection Summaery -
SFDorni Used ibr forrant ler lafern.es:

Feco : uG§-rTWATER U GHTWA1ER Ter T Ms Nol b toI9" Fees1:
Fudl ClackIM ALUJIbA W mlel I mWW'tMW*_

DMNMLostltuerfl U U
SOL Emcmnr 20ODDDDDs5 60 100

Bu pSummar (RWd4W B~s lor bumnup usdI estnb:

From 6FD Etatkted

Sumup Wullier Ghivn Sunp EStimated E01. HWIMt EOE 1N11
No1mal 0A. I *

so'Ings 0.79

'Reaw bwlforn. ke aemovat. st .fts or couer wAte . dcen by a OM e dalW Dget SS llul Ion veated lo r bhd,

'FcdS bwa4 br aM hd eodtd wihi itewothetna be dbdd by BOL beay Inllma hi gel pet bmcp vluesx (~MWd8fl.

DOE0/SNF/REP-07
ReVision 0
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J
Fuel Radionuclide Inventory Worksheet

Fuel Hama FRA PIN CLUSTER UALX HEU CANADA
SNF ID#. 661

Fuel Uins 3, Deser. 225 -VIUL1-PIN CLUS7TER
Hu"v MeOW Mass: BOW 18.597kg; EOL-34.627ko
ROD Storagp Sks: SRS

'FUel deay start date 2010
Eainates as a1d 2030

TaMlPWa. ATI ap WWdr. AIn.. 606 -fiO U)
'rernmplaw umup(Mw* 3672

Template 301 Heavy Yet Urn (Mln: 0.00116580
TeOMDoa1s DeCay TVW. 20 Vows

ESatcoed
CanistW usage:

18Wx1
18.75

IU. Eaii-utm - m X. 1 b Y. Ys Gerona Sources

Photos ToW
C1UWd Froom Nominl BoundingFuel InAActit Noninal Fuel Bounding Fuel Energy Photoensleo

Radionucide Template Fuel Burnup (UWd Burnup (MWd)' (CI urvntoreswC kwentoreCO) Group (bounding)
Ac-227 6.6313E-10 79,521.22 112.314.13 O.OOE+00O 527E-06 7.45E405 Lk. May
An-241 2.0060E-03 79,521.22 112,34.13 0.00E+00 1.60E+02 225E+02 O.SO 1.186E+16
Am-242m 4.2429E-07 79,521.22 112,34.13 O.OOE+00 3.37E-2 4.77E-02 .0250 2A65E+16
An-243 1.489s-06 79,521.22 t12,314.13 O.OOE+00 I.18E-01 1.6741 0.0375 2.5OE+15
C-14 5.735E-09 79,521.22 112,314.13 O.OOE+OD 4.54E-04 6.42E-04 0.0o75 2.303+15
C036 1.3124E-32 79,52t.22 112t314.13 O.ooE+0o 1.04E-27 1.47E-27 0.0sso 1-342E015
Cm-243 1.6443E.07 79,521.22 112,314.13 O.oOE+00 1.31E-42 1.85E-02 0.1250 9A18E,14
Cn-244 2-9330DE05 79,521.22 112,34.13 O.o0E+O0 2.33E+00 3.2V0+00 0.25 1201+15
Co.60 5.3186E.08 79,521.22 112,31413 O.OE+00 423E-01 s97E-01 0.750 5228014
Cs-134 3a1S63E-3 79,521.22 112,314.13 O.OOE+00 2.51E+02 3.54r+02 0.5750 6527E+15
Cs-135 3A477E-06 79,52.22 112,314.13 O.OOE+00 2.74E-01 3.87Et-01 000 1.4+14
Cs-137 2.0313E+00 79,521.22 112,314.13 O.OOE+00 1.62E+05 2+ 12500 822E13
Eu-154 2.4513E4-2 79,521.22 112,314.13 O.oOE+00 1.98E+03 2.75r+03 1.7500 3778E+12
Eu-155 4.8175E-03 79.22 112,314.13 O.E0+00 3.83E+02 541IE+02 22500 3.314E
Fe-s 1237E404 79.521.22 112,314.13 O.OE+0O 9.86E+00 1.330+O0 2.7s00 1.8740E4
H-3 4s697E-3 7921t.22 112,314.13 O.OE+00 3.63E+02 5.13E+Q2 3500 6.07E6.05

1-129 7-5300E-07 79,s2.22 112,34.13 o.0DE+O 5.99E4-2 a46r:42 5.0000 4.6E6404
i(s 1.0860E-01 79,521.22 112,314.13 0.OOE+00 8.63E+03 1.22t+04 7.0000 S,37+3
Np-237 9.556-E406 79,521t22 112,314.13 O.OOE+00 7.60E01 1.071-+00 11.0000 6.0206E03
Pa-231 2.03590E- 79.521.22 112.31413 O.0OE+00 1.62E604 229r.-44
Pb.210 4.9728E-11 79,52122 112,314,13 o.OE+00 3.95E0-0 5.59r-06
Pn-147 4.852E-02 79,521.22 112,31413 .0OE+00 3.86E+03 5.45r+03
Pu-23 1.8254E.2 79,521.22 t12.314.13 o.0OE+00 1.45E+03 2.05r+03
P-239 4.28tE4-04 79,52.22 112,314.13 o.OE+00 3.40E+01 4.81r+01
Pu-240 2.4368E-04 79,s21.22 112,314.13 O.0OE+0O 1.94E+01 2.74r+01
Pu-241 33415E02 79,521.22 112,314.13 O.OOE+00 2.66E+03 3.75r+03
PF-242 3.6329E407 79,52122 112,314,13 O.OOE+00 2.89E6-2 4.08F.42
Ra-226 22854E.10 79,52122 11Z314.13 O.0OE+00 1.S2E-05 2.57.-0s
Ra-228 12426E-14 79,52122 112,314.13 O.OOE+00 9.88E-10 1.40E-0
Ru-100 6.35896E06 79,521.22 112,314.13 0.00E+00 s.o6E-01 7.14r-01
Se-79 12933E605 79,521.22 112,314.13 o.00E+00 1.03E+00 1.40+,00
Sn-12 1.1574E-05 79,521.22 112,314.13 O.OOE+600 9s20E-1 1.30+00
sr-go 1.9248E+00 79.52122 112,314.13 O.OE+C00 1.3E+05 2.16F+05
Tc-9 42239E-04 79,5222 112,314.13 O.OE+00 3.36E+01 4.74E+01
Th-229 5.0953E-12 79,521.22 11Z314.13 O.OoE+00 4.05E-07 s.72r-07
Th-230 4.188SE-06 79s52t22 112,314.13 o.OOE+00 3.33E-3 4.70E-03
Th-232 1.9270E-14 79.52122 112,314.13 O.OOE+600 130-0 2.16F.-9
T-206 4.6024E-0S 79,52122 112,314.13 o.OE+00 3.66E-03 5.17E-3
U-232 1.2582E-07 79.52122 112,314.13 O.OE+00 1.OOE402 t4tr402 Thermal Power
U-233 25825E-09 79.5222 112,314.13 o.00E+00 2.05E-04 2.90-04 Nominal Hogt Bounding
U-234 1.84sOE-04 79,52122 112,34.13 .OOE+00 1.47E+01 2.07E+01 Out" Heat Output
U-235 -27235E-06 79621.22 0.00 2.39E-01 222E402 239E0-01 (Waftt) (wattel
U-23 1-5493E-05 79,52122 112,34.13 O.o0E+00 1.23E+O 1.74E+o0 1.90E+= 2A8.0
U-23 -428E-09 79,52122 0.00 2.73E-03 2.33E-3 2.73E-3 Toa Total
Y-s s1.9254E+00 79,52122 112,314.13 o.OE+00 1.53E+05 2.16+065
CO.h RFadlonuces 1.540+05 2.17F+06s

mTemplat Selcto Summar, Our"Op Sunu h qgnr .y>. MA
Temla Selectul Summy -

Frm SD u e 1or P etr Dberences:
Racto Moderstor-I ULIGT WATER UGHT WATR

Fud Cbddh~ ALUN LU
W3 0HM Cor Zibm2I4 U I U

80 Enrldwrment%. 4 93144996 60S I 100

Burnup Surrmy (1Wd Balsh burnup used In estimat:
Fron SiD Ested

nhat~~~~~~~~~'I 79Slt 2~W kmf he p dd wl mm b drel
112314.1 ma nu =Xabd .am* Al IXX he" bl.dw

Checks ______

Estimated lupf
Bunmup ml~tiipr Mhern Bumnu, Estnwted EOE HlVrm EOL HU

Nomina~l zF|t
boundisg4 3.01

ore wdatconkn~igW6. spad6nfea tcta. be.

2raW bu hfr al hW ndld wt Ibs wwnS bc dkid by BCL hea na ass lo go Speci kwup vAwt (MWd

J

J

J

J

J.,

J
I

J
J

9

a

-- i

DOEISNF/REP-078
Rovwont 0
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Fuel Radlonuclide Inventory Worksheet

Lrar~~andT.~6te~nrm~v~h-n
i ~~~~~Fuel Nawtur FRR PIN C.USTER ULK" HEU CANADA

SHN I #t 662
Fuel Units & Desor. 741 -WJLTWMNt CLUSTER

eavy fleta Mans: SOL-= 569ft;g EOL=977.59k
ROD Storage Site: SRS

'Fuel deay start date: 2010
Etate as eof 2030

Tamplate: HFBB 0leevy Wter. Mini.. 40 t 10%. U)
tmTemnpate umUP(UWd): 164.6

Tenptete SOL Hea Metal bas (UT): 00377
Tlsobate Ocv Time: M0 vews

Estiated
Canister usage:

61.75

~- .IL Etimates in a6 4b b V. Yb Gamma Sources
PFmton Total

CVMAWd From Nombilutal Bounding Fuel Iitial Activity Nominal Fuel Bounding Fel Engy Plonaec
Template Fuel Bumup (EWd Burnup (Uwe (CO) hk bsntol(CI IventosCI) Group -bounding)Radionucide

274,684.76 364.474.92 QOOE+00 a61E-05 1.14E-04 I Avg. WeV
274,684.76 384,474.92 O.OOE.00 220E.03 2.92E+0:1 0.0150 3J53E416
274,584.76 364.474.92 O.OE00 0 3.764-01 4.9E9-01 I o0. 74:2E+151.3694E806

3.7096E-05 274,584.76 364A74.92 0.00E+00 1.02E+01 1.35E+01 0.0375 7m157E+15
C-14 2.6464E-08 274,584.76 364,474.92 0.00D+00

4.4441E-31 274,584.76 364,474.92 QOD.E+00
Cn-243 5.7029E-06

o0c675 7.471E-15
O0.O0 4.5M+15
0.1250 32038E15
02250 3.8938.15
OJ75 1.885E+15

Cm-244 4.6S65E-03__ 1.28E403 1.70E+03 I
1.341+01 1.77E+01

364.474.92 0.00Q+00 2.92E+03 3.88E+03 0.5750 2.78.E+16
364.474.92 Q.ODE+00 1.17E+00 1.55E+00 OJISOO 7.3030814

2.C358E+QD 274S84.76 384,474.92 O.ODE+00 S9E+0O 7.42E+05 12500 4.6M+14
- Eu-154 5.1956E402 274S54.76 364.474.92 O.ODE+00 1.43E+04 1.89E+04 t 1.7500 1.0D4E+13

Eur.-. I A*O5E049 274.584.76 364,474.92 0.00E+00 3.93E+03 6521E+03 22500 1.154E+09
su *W | auc
_ _ __ 

- _ = _: _ : _ _ _: ,_, _ _ _ _ __ __

Fa-55 1.356E0-03 274.5B4.76 364,474.92 O.OE+00

Pa-231
Pb-210

4.6258E43 274,584.76 364,474.92
6.6403E-07 274,584.76

E.+4 3.94r+Q4 7.0000 1.259E+06
8.688OD 1.15E+01 11M0 _ t442E+45

E 364.474.92 QODE+OQ 2.66E-04 354E-04
274,584.76 34,474.92 0.008+00 3ME-06 4_2E-06

2.4405E42 274584.76 364.474.92 O.OE+O
1.5388E-01 274,584.76 364,474.92
6.95s2E804 274,4.76 364

Pu-240 a7631E.04
Pu-241 3.6BK.04 - 4.901+04

PU4 +00 - 8.49E-01 1.13E+00
QOOE+0 1o1stE05 2.01 E-05

_ 274,584.76 364,474.92 .OOE00 3.66iE80 4.86E-09

Ru-106 72390E.06 274584.76 364.474.92 o.o0E+O
Se-79 1233sE-0s 274,54.76 364,474.92 0.00E+00
Sn-126 1.0194E.06 274,584.76 364,474.92 0.001400

2.02E+0 2.67E+00

Sr-9gO
i c-OQ

1.9064E+0 274,584.76 364
AW2 1,39E+42

*+W 1.35E-06 1.79E-06

3e4.474.92 O.OOE+00 2.90E-03 3.4E-03

Th.232 2.0705E-14 274,4.76 364,474.92 .O00+00 5.69E-09 7s55E-09 I
TI.20 4.8827E8- 274,5.76 864,474.92 O.OE+00 1,34E802 1.78-0 2
U-232 1.3414E-07 274,54.76 364,474.s2 0O.O0+00 3U6SE-02 4.88-2 Thermal Power
U-233 3&7679E09 274,584.76 364.474.92 0.008+00 1.03E-03 1.37E-03 INominal Heat Boundino-

U-234 52E47-05 274,54.76 364,474.02 0.008+00 1.438E+1 1.30E+01
U-235 -8661E-06 274,584.76 0.00 7.95E41 6.24E-03 7.95E-01

U-236 1.67O1E-05 274,584.76 364,474.92 0.008+00 4.5E+00 6.09E+00

U.238 4.4194E-09 274,584.76 0.00 9.31E403 &72E-03 9.31E403

I OoIPA th"OM Output
(Wafts) (Watts)
7.04E403 1A.E5844

ToWal ToMal
_ Y-90

_~ O I
1.9070E0W 274,584.76 364,474.92

Iadkwnucklesu wow r
:_ _ a-- Q- _ , -, ', ;L,�- ,-, � � �L ,I -
- -- -I .- -- I I - ----- ,IIILI-

w eiplaiie Selecffon Summary -____ |_
From SF Used .Baal

Reactor M r HEWWAR HEAVY WATR _
Fae cokft: _ ALUM ALUM

SOL HU Constituents: U U
SOL Enrichment %: 9299999566 40 b 100

L jrnwpt( Stunav MWdV F Bad
I_-F I _ i

a ftr Persmetar Omferen-e-

s br burmup used hI estimate:

I

274.654.76Iqoe*u nWalhtpdabed kmto bulueeWlammitatolyed
I364.4748 1 ifti gbW upCAd Uvssk gdSCOMuevy edi blmed

I
Eatimated-

flimnup UMul1iplIer ~ e Giat u Eadmated IEOL O"Urlven 50OL5MM
Nemniratr I.31 I 1.-WI

I w
'Reecor d*dawrkore amfrove. aLorage. dtppbV or other dae (Srin VW bradalon esed for Wi

'Tcd bunmi talra hi aodaed wnh oft wobkset mut be ivkdd by SOL heav meud mass U get Wec bMnW values (MWdO.

- DOE/SNFiREP-M7

Revisbri 0
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Fuel Radionuclide Inventory Worksheet
X J .I T t Wm ekh :I oo 1 m f

Fuel Nne FRR PIN CSTER UALX HEU CANADA
Sw ID t: 663

Fue Units A Dour. 131 -MULTI-PIN CUWSTER
Hemy Metl Meo B0..76.64 EOL-32-383k
ROD Storege Sf SRS

'Fueildecaystatdde: 2010
Estates as at: 2030

Template: HFBR (Heavy Waler. Ak,.. 40 I 100%. U)
'Tempante Dump(UWd*: 164i

Tempbtse ,am Heavy Mael ma (OTn 0o377
Templats Deesy Tiume 20 Yeals

Estihated
Canister usage

laxI SI
10.92

IU. Eadness' . n x. Xb b y, yb Gamma Source

Photon TOWl
C4uMd Froo Noni Bo Fuel hIniial ACv Nornind Fuel Bounding Fuel Energy Photons/sec

Radjonuclide Template Fud Bumup (UWd4 Bumup (MWdf (CI khwentofee(CI) I1ventodes(CI Group (bounding)
Ac-227 33ssE-l0 40,772.53 70,600.79 OODE+00 128E-05 2.21E-05 Avg. MOV
An-241 8.0194E-03 40,772m53 70,600.79 O.OE+00 3.27E+02 5.66E+02 0.0150 7.464E,15
Am-242m 1.3694E-06 40,772.53 70,600.79 O.oOE+00 5.58E-02 9.87E-02 0.5 1-538E515
AnF243 3.7096E-05 40,772.53 70,600.79 O OOE+Co .51E+00 2.62E+00 0.375 13671S
C-14 2.6464E-08 40,772.53 70,600.79 O.OOE+00 1.08E-03 1.7E-03 0.0575 1.447E+15

CI-36 ~~~~~4.4441 E-31 40,772.53 70,800.71 0.00E+00 1.S1E-26 3.14E-26 0.06 6.760E*14
C-24 5.4035-07 40,772.53 70,800.79 0.00+00 2.715-02 4.0E-01 5.1050 224E.06
Cm-2*1 4.05ssE43 40,772.53 70,600.79 O.OOE+00 15.9E+02 327E+02 072. 2.540E314
CO 60 43.663E-0 40,772.53 70,600.79 Q.0OE+00 1.29E+00 2344E+00 013750 32.7 104
Cs-134 1.06382-1 40,772.53 70,600.79 .OOE.0X 434E+02 7.51E-02 5sm &402E*15
CP-231 42564E-06 40,772.53 70,600.79 0.00E+00 1.74E4- 3.0tE41 OBSCO 1.415E414
CS-137 2.4405E+02 40,772.53 70,600.79 O.OOE+O 936E+04 1.44E+05 l2m 9.069E*13
EPu154 s.1s56E-02 40,772.53 70,600.79 O.OOE+00 6.12E+03 1.67E+0 1.750D S.496E*12
Eu-29 .4295sE-4 40,772.5 70,600.79 0.00E+00 5.83E+02 1.91E+0O 212500 22 11

Pu-240 3-7631E.03 40,772.53 70.600,79 0.005+00 1.53E+01 2.085+01 70138E0

P23 4.62s45-01 40,772.53 70,600.79 O.O0E+00 5.89E+02 947E+02 35X0 5.3+06
u-124 &6403E01 7 40,772.53 70.600.79 O.OE+00 Z.71E4-2 4.6.9E-02 50X0 Zt14E+01

Kr-ss 5.580E7-1 40772.53 70.600.79 O.OE+O 42.2E+06 753E+oS 7.00xo 4-0E+6
NDQ37 3.1SVE-14 40,772.53 70,600.79 O.ODE+00 5.24E+o0 923E+.4 15.-10 2.794E+04
Pau-31 9.7023E310 40,772.53 70,600.79 QOD.E+00 2.96E-05 a85E-0
Pb-210 1.1731E-11 40,772.53 70,800.79 O.OE+00 4.7sE47 62.E47
Pu-1247 2.440E4-02 40,772.53 70,600.79 Q.OOE+00 .54E+12 1.72E+03

Pu-238 1-9354E+00 40,772.53 70,600.79 0.005+00 7.77E+03 1.o85+06

Pu-23s assO2E404 40Qmh2 70.60079 O COE+oO 2.&3E+01 4.91E+0O
P-240 3.7638E504 40,772.53 70,600.79 O.OE+00 1.5s5+01 2.66E+01
Pu-241 191433E-1 40,772.53 70,600.79 0.OOE+OD 0 .4sE+S0 s.43E+o0
Pu-242 &0911E-06 40,mssM 70.600.n Q.OOE+OO 1.26E.i .1SE-01
Rah-20 5.5079E-101 40,772.53 70,600.79 Q06E+00 22 4-08 37.48-04
RF228 1233SE-14 40,772.53 70,800.79 OC.OE+00 6.44E-10 1.41E-10
1-2106 743.8E2-08 40,772.53 70.600.79 O.OE+00 1.995E-0 3.4SE-01

Se n9 1.233sE-0s 40.772.5 70,600.79 QODOE+00 5.03E-01 a71E41
Bn-12s 1.0194E-05 40.772.5 70,soo.79 o.oYE+00 4.16E-0i 7.20E41

Br-sD 1.9064E+00 40,772-5 70,6co.7s O.OCE+OO 7.77E+C4 1-36E+05

Tc49 3 919BE-12 40.7723se 70,6B.79 O.OOEass t, Paramete0D rEs
Th-230 1.0547E-08 40,7mss5 7.6DO.79 QOCE+OD 4-3CE404 7.45E044

Tlm 4.88s27E-M 40,772s3 70Q600Q79 O.OOE+00 11.9m-0 3.4sE45
U232 1.3414E407 40,72.3 70,600.79 O.OCE+OO s.47Ec3 s.47E03 TlwndlPownr
U235 3.767sE-0s 40.7m2.s 70.60079 O.OOE+00 1-54E C4 Z66E44 Nonml Hff4 Boundn
U-234 5.2047E-M 40,mss-5 70,600.79 O OC+O Z12E+C0 3.67E+OO0 Output Hed ouq
u-23s -2.8601E-06 40.772M 0.0 154E-M 3.74E402 1-s4E-M (Wand kfet)
u23s 1.9701E-0 40Q7725 70Aeo79 QOCE+OO - usE-1 I.ISE+00 t1.tE+= 2.0E+03
UL236 -9.4194E-0 40m77.53 QOO 1.76E453 I-WE03 1.7iE45 Tota Total
Y-90 1so070E+OD 40m77.53 70.6=Q7s QOCE+OO) 7.7SE+C4 13SE+GS
Oher Radionuclides 7__4E+04 1_37E+CS

Twaplf Snt St"Imwy
Froms SFD Used for Parmnetest e Dira

Ran"P lo HEAVY WATE HEAVY WA1ER

Fuw= Cbdd9 A AlLUMA

BOmm Swe U U
DM e21 b t 93.15000501 40 b tOD

B upmsw Su rn e e .t ealsi bueeeup used .n est s_
at SFDo b Ead

Nl~~~~~~~~~~~~~bn midae aw72Shdh w" a OLM wWIma

Choa

Bup 1 h CivGwe Burul Estimmatd EOL H111G EOI. M

'Rabr sude con ren , daraW ds~q dher dabcmm* tht lmdak woe for bi.

'Tt bnipfraludaocadwhOf t wodm wF b vbdb M e w - eg' po m A mwb f i .

I
J

I

I

J

J

J
J

a
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Fuel Radionuclide Inventory Worksheet
t. Fe wd sine i sitfn|raina

Fuel Nuns: FR SLOWPOKE (HEU) CANADA
SNF ID *: WtS

Fuel Units & Oeson: 2- 27 ROD ARRAY
Heavy Metal Mass: SL=1.77a2: EOL.1.742kg
ROD Storage Site: SRS

'Fuel decay an date: 2010
Ritinates as al. 2030

Template: ATR (Ught Water, Aan.. 60 to 100%. U)
Tempblte Bumtp(MWO): 3672

Template *OL Heavy Meta Mass (MY): 0.00116689
Template Dmy Time: 20 yam

Estimated
Canister usage:

1S]xlw
0.08

-11 Fbanas 7 77v. Im x,, Xb Y. Y b Gamm Sources
Photon Total

CWMId From Nomnal Bounding Fue l Initial Acivl iMtana Fuel Bonii Fed Energy Fthotons/lec
Rafflonuclice Templte Fuel surnupt llwdr surnup lwwof - Cl) InventorlestCi) bnv-todes(t) Group (bounding)
Ac-227 &6313E-10 2824 66.48 O.OOE+OD 1B7E-08 .275E208 5v0. 21V
A-241 2.0D60E-03 2624 56.48 O.OOE+00 5.66E02 1.13E401 0.0100 6S652E+12
Ar1F24an 42429E4. 7 = 28.24 66.48 .OOE+C0O .7 124-05 26.402E4s 10 0 t240E 12
Arn-243 1899E-06 28.24 56.48 0.00D+00 421E-05 G.A2E-5 075 1AS1Er12
C-14 S.7135E4-9 2824 66.48 0.00E+00 16E-047 323E417 O.CS75 2.E012
CR- 1.3124E42 2824 56.48 0.00E+O 3.71E4l0 7.41E41 _05 6.999E411
Crn-243 1.6443E-07 2824 56.48 0.00E+0 4.64E-06 929E06 0.1260 4.73E011
Cr-244 2.933D0-04 2824 66.48 0.00E+00 e21E-04 1.66E-3 02250 0040E+11
co-o 5.318E-046 28.24 56.48 O.OOE+00 1.682-0E4 3.00404 oJ75 2A29E
Cs-134l 3.1563E-03 28.24 56.48 0.002+00 - 6491E42 1.78E401 0.5700 408E12
Cs-135 34477E4S 28.24 56.48 O.OOE+00 9.74E0-5 1.95E44 OJ50 7250E*10
Cs-137 2.0313E+OD 2824 66.48 0.00E+00 5.74E541 1.15E+02 120 4.140E+10
Eu-234 2.4513E42 28.24 56.48 0.00E+00 79E01 1.6E+207 1.7500 t 900Eun 9
Eu-152 4.8175E-4 28.24 56.48 O.OOE+00 1.216E-01 2.72E-02 O2ut0 eat Opu6
Fe-5 12397E-04 2824 56.48 3.7-E+03 3-SOE-03 7.0E7-03 27500 s.422E+54
H-3 4.597E-03 28.24 66.48 0.00E+00 1.29041 2.58E241 JBoo-1 412+0
P-t29 7-530DE247 28.24 560.8 O0OE+0 2.13E005 42.1-0 Toxo 2TA61E+01
Kr-0 1.95E4200 28.24 66.48 O.OE5+00 6E+01 1.07. ZiE0O
Np-237 9.6561E406 28.24 56.48 Q.eOE+00 2.70E404 5.40E404 11.000 3JOSE-01
Pa-231 2.0359E4-9 28.24 56.48 Q.OOE+OO 5.75E48 t.15E407
PbO210 4.9728E-1t 28.24 56.48_ QODE+OO AE -.401 2B.1E49
Pni*147 = 4BS502E402 2824 _6 .48 O.OOE+OO 137E+00 2.74E+00
Pu-238 I1B254E402 28B24 66.4B O.00E+00 5.16E401 1Q3E+OO
Pu-239 4.2810E404 28L24 66.4B O.OOE+OO t.21E402 2.42E402
Pu-240 2A4368E404 28.24 58.48 QOOE+CO 68E-03 t.3E402
Pu-241 3.3415E402 2824 U.48 QOD0E+OO 9.44E401 t.BOE+O
Pu-242 3.6329E407 2824 56.48 O.OOE+OO 1.03E405 2.05E4S5
Ra-226 2.2854E-10 28.24 66.48 O.OOE+OO 6.45E49 129E48B
Pa-228 1.2426E-14 2B.24 WAS4 O.ODE+OO 3.51E-t3 7.02E-13
Ru-106 _6.3589E406 2824 576.48 &OGE+00 1BOE44 3 59E044
Se-79 12933E405 28.24 56.48 QOD0E+Oo 3 eSE44 73DE044
Sn-126 1.1574E405 28.24 U.48 O.OOE+Oo 327E404 6s54E044
Sr-90 1.9248E+00 28.24 U6.48 O.OOE+OO s.44E+Ot IAM9+02
Tc-99 42239E404 2B.24 U.48 QOO0E+OO 1.19E402 2.39E402
Th-22 5 Q9S3E-12 28,24 56.48 O.ODE+OO 1.44E-10 2BBSE-10
Th-230 4.1885E48B 28.24 5648 QOD0E+0D t.18E406 2-37E406
Th-M3 t.9270-14 2824 564U O.ODE+OO 644E-13 1D9E-12
TI20 8 4.8024E-M 2824 56A6 .48QOE+Oo 1.3DE0E6 2.6DE0E6_
U-232 1 7q 0F7 2B24 5U.48 QOOE+OO 355E46 7.11E406 Thermal Power
U233 2.5825E409 28B24 56.48 O.ODE+OO 729E48 1.46E407 jirnal Hsal Boudng.
U124 _1B450E44 28B24 56.48 QODOE+OO 521E403 1.04E42 output H rnt uput
U 235 -Z723SE406 28l24 0 X.OD 3.67E4S03 349E-03 3.57E403 ) -(waft
W-36= -1549E05= _ 28.24 5U.48 _ O.OOE+0 438E404 _ a75E404 I n7E-4" 1iSeo0

U-M .42851E-09 28.24 0.00 4.10E-05 AL09E-0S 4.10E-05 ToWa Total
Y490 I19254E+Oo 28a24 56.48 O.ODE+OO SA4rz+41 1.Q9E+02
Otber R _lnuke 6.46E+01 1.Q9E+02

ITLmte Seletion S w-OS"uaa|Zy,*d Za .l ,~o
Tept bOcbon Summay

Fem SFD Used Fials for Parameter Dilfferences:
Reator Moderator. LIGIT WATER tIHT WAlER

Fudl CbddkW _ AU )L ALUM
RCLHM C UCostitumt F I I U

*OL nrhnnt %: 93,11512415 eo b1t1 W_

Eurnup (uMay rUWdf -B Easb 10r bunwp used bI estimate:
Fro SFD |m

Boundli- ________ -MMM sMadlbq iw _ dbms.

Estknated EBuIn
Bumnup Uutk Chven Bwnt EdhubdW EOL MH/2Ven COL KU

Souh9fl 0.10
'R rwe , aage, .mpbn e a e ea nm o d h r n a rbd.

Ts bt 0afor al W 0d wh h w MM be dvkby OM hevy mget DlMmc b-x S W
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J
Fuel Radlonuclids Inventory Worksheet

LiYu aM iTelat. Informed,8 -,` >` ,,
Fwu NHam FRR SLOWPOKE (HEU) CANADA

SHIC tD 66G
Fuel UntW & Deem: 2 -297 ROD ARRAY
Heay Itg Haa SOL.1.772 EOL.1.7425o
ROD Strag Seam SRS

'Fual dq sart daft 2010
Estiates as *. 2030

Tenplate ATR (Li9gt Waler. Axn.. 6o t 100%. U)

arepnp8tw BumuWd)l 367.2
Tempa S0X HWay U1al MaU_ (U): 0.00116689

Temislal Det. Thir 20 va

Estrimated
Canister 'asay..

v 0.06 I

IIL Fstinmate I W. a. b Y. Yb Gamma Sources

Photon Total

CIUWd Frm NoaIf Bounding Fuel Inii ActdftY Nomina Fuel Bounding Fuel En Phonstwsec

Radionuclida Templat Fuel Bumtp (Wdf Bumup (MWdf (CO kwentorlss(CI) bwntodesCi) GroMp bourding)

Ac-227 6.6313E-10 2&24 56.48 O.OOE+00 1.87E-06 3.75E-08 Avg, UMV

Ai-241 2.0060E-03 28.24 56.48 O.OOE+00 5.66E-4 1.13E-01 0.0150 5S.G+12

Am-242m 4.2429E-07 2&.24 56.48 0.00.E0 1.20E405 2.40E-05 0.0250 1240E+12

Am-243 1.4899E-6 28.24 56.48 0.00E+0 4.21E-05 8.42E-05 0.0375 1.0812

C-14 5.7135E-4 28.24 56.48 Q.OOE+00 1.61E-07 3.23E-07 0.0575 1.158E+12

Ct38 1.3124E-32 28.24 5648 0.00E+00 3.71E-1 7.41E-31 0.0850 62999E11

Cm-243 1.6443E-07 28.24 5&48 0.00E+00 4.64E-08 9.29E-06 0.120 4.735E+11

Cm-244 2.9330E-05 26.24 56.48 0.00E+00 &28E-04 1.66E-03 02250 6.408.11

Co-60 5.3186E-06 2824 5848 O.OOE+00 1.50E-04 3.00E-04 0.3750 Z.62E+l1

Cs-134 3.1563E-03 2&24 56.48 O.OOE+00 &91E-02 1.78E-01 057so 4.2B88E12

Ce-135 3.4477E-06 28.24 5648 O.OOE+00 9.74E-05 1.95E-04 O50 7250E,10

Cs-137 2.0313E+00 28.24 5648 O.OOE+00 5.74E+01 1.15E+02 125C0 4.140E+tO

Eu-154 2.4513E-4 28.24 5&48 O.OOE+00 .92E-1 1.38M+00 1.7500 1.900E+00

J
I

J
Eu-t55 4.8175E423 Q.OOE+00 13SE-01 2.72E-01 1 22500 1.a67E+05

1 2397E-04 3.50E-03 7.OOE-3 2.75Co 9,422E+04
4-332E+02

!1.0SE-01 28.24 56.48 O OOE+00

9.5561E8- 28.24 56.48 O.OOE+00 2.70E-04 _ 5.40E-04 I

Pa-231 2.0359E-09 2624 56.48 0.00E+0 5.75E-08 1.15E-0

Pb-210 4.9728E-11 26.24 56.48 00OE+00 1.40E-09 2.81E-09

Pm-147 4.t502E-02 28.24 5&48 0.00E+0O 1.37E+00 2.74E+00

Pu-238 1.8254E4- 28.24 56.48 .00E+00 5.16E-01 1.03E+00

Pu.239 4.2610E-04 20.24 58.48 0.00E+00 1.21E-02 2.42E-02

Pu-240 2.436aE-04 28.24 S5648 0.00+00 8.88E-03 1.38E4-

Pu-241 3.3415E-02 2S.24 56.48 0.00E+00 9.44E-01 1.89E+00
PU-242 3.6329E-07 28.24 5&48 O.OOE+00 1.03E-05 2-C5E-05
Ra-226 2.2854E-10 26.24 5&48 O.OCE+00 8.45E4- 129E-06
Ra-228 1.2426E-14 26.24 5S.48 0.00E+00 3.51E-13 7.02E-13
Ru-1O6 6.3589E-0 28.24 5&48 QOOE+00 1.80E-04 359E-04

SO-79 1.2803E-4 2624 56.48 O.OOE+00 3.65E-04 730E4-04
-212t- 1.1574E-05 2824 56.48 O.OOE+5 0 3249-04 6.547-04

Sr-90 1.9248E+00 2824 56.48 O.OE+00 5.44E+01 1.07E+02
Tc49 42239E404 2&2 S.48 O OOE+OO 1.19E402 2-39E42

Tl-22 5.0953E-2 2824 5t.48 O.OOE+00 1.44E-10 2.SSE-10

Th-230 4.1885E48 28.24 5&48 O.OOE+OO 1.18E408 2-37E-08

Th-232 1.9270E-14 2S,24 S&48 Q.OOE+OO 5.44E-13 1.Q9E-12

TP208 4.tO24E408 28,24 58.48 O.OOE+OO 1310E-08 2.60E485

U-232 1,2582E4?7 28,24 56&48 O.OOE+OO 3.55E4O8 7.11E48

U-233 2-S825E-09 2&L24 5e.48 O.OOE+OO 7.29E408 1.46E47 lo

1.1434 18450E404 2t.24 5&48 Q.OOE+OO 5.21E403 i.04E-M :

U-235 -Z7235E-0 2824 QOO0 3.57E4 1 349E403 1.57E403

tJ238 1.5493E405 28L24 5&.48 O.OOE+OO 4.38E404 &75E044

U-238 .42851E49 2S.24 QOO0 4.10E46 4.09E405 4.10E405

Y-0 I .9254E+00 28.24 5&48 O.OOE+OO 5.44E+0 t 1 .09E+02

OthS Radkxwcild 56.46E+01 -1.09E+02

InL'epbT 'em~m..,B..s.. ' - 5' e G@Y4'S

Tmpanp Selecwtio Summllary
rma SFD | Ued Basis fr Parameter Differences9

Resuddaor. LKIWWATER L uoMWATE

Fud Cbfton ALUM _
DM~ muf Cqnsu U-~F~ U _

BOL Enrihet %- 93.11512415 SO la 1CO

Burnup Summnry (lWr foshsr btu-nup used In esetmatr
Frcm SFD E.. _kth

tkm;: 28.241 t t dsend t #a h sa de58ye
iaiI -56 44 Bi huv anid to bte t nraribat h

I Est d Buriupf
pmB~ w ftnw GWM c | Estimated 06 tihGIves E0L HU

N c m °.: 1 1.00
. . o u n ~ m i e r ~ o ~ o I 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I . . . _ _ _ __0

J
J

Termai Power

*OM H Boutnip

[Watt) (Wae
73E T35W
Total Tobal

2-

'Reader WAudoftv^ me rernovalk abwrage, ahiping or othe d3af conmai #Wi Iffatiato casedu for lue.
'apci burrW forda kid aodiald wil thi wokd"su mua be chided by 906 heav m"alim* 10 " spei hxmv v*ales (SsWdMT).
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* Fuel Radionuclide Inventory Worksheet
L.IFpd an t.noriiin -

Fuel Name: FRR SLOWPOKE (WW CANADA
S#F MD: .68

Fuel Unit & Deacr. 2 -297 ROD ARRAY
lAy Metal Masa: SOL=1.77ag: EOLs1.742kg
ROD Storage Site: SRS

dFut decay tar date: 2010
Eatlaetas ae 2030

Tempate: ATR 0t Waar. ASn.. o 1001 U)
mpMlate B-MwpqWdi: 3672

Templat 301. Hevy etal aM : o02016689
Tmnotate Dv Tbne: 20

Estiisted
Canister usae:

15u10
0.08y

- I101Aetnunts;

Redlorulide I
Ac-227
AM-241
Am-242m
Am-M4
C-14
CI-3
Cnt-243

e Y . 1 Y. yb Gamnma Sources

Photon Total
CUMWd From motittal Bounding Fueld hitial Activity Nomdnal Fuel Bounding Fuel Energy Photonselc

Template Fuel Bumup(UWdP 0 umupmtPWdf (CO) hwentoris(CI) btetiLOeat}) Group (bounding)
6.6313E-10 2824 66.48 O.OOE+00 1.87E-08 3.75E-08 Avg. eV
2.0060E-03 2824 66.48 O.OOE+00 S.66E-02 1.13E-01 0.0150 5262E+12
4.2429E-07 28.24 58.48 000E+0D 120E-05 2.40E-05 0.0250 1.240E512
1.4899E-06 28.24 56.48 O.OE+00 4.21E-05 8.42E4-5 OD375 1MIE512
6.7135E09 28.24 56.48 0.00E.0D 1.61E-47 3.23E-07 0.075 1.15812+2
1.3124E-32 28.24 56.48 O.OOE+00 3.71E-31 7A1E-31 008s0 6.9m9,11
1.6443E407 28.24 56.48 0.005E00 4.64E46 9.29E46 0.1250 4.736E511
Z9330E5- 2824 56.48 .OOE+O0 82AE-04 1.66E-03 02z50 6040E11
5.3186EE06 28.24 56.48 O.OOE+00 1.60E-04 3.00E44 03750 2A29E5t1

i

I

Cs-136 3.4477E48 2824 56.48 0.00+00 9.74E-05 1.65E-04 0.8500 7.250E+10
Cs-137 2.0313E+00 28.24 56.48 O.OOE+00 6.74E+01 1.15E+02 12S00 4.140E510
Eu-154 2.4513E-02 28.24 56.48 0.005+00 6.92541 1.38E+00 1.7500 1005E+09
Eu-1_5 4.8175E-03 28.24 56.48 0.005+00 1.36541 2.72E-01 2250D 167.+05

12397544 28.24 56.48 0.00E+00 3.60E-03 7.00E-03 2.7500 9.422E^04
4.5697E-03 28.24 56.48 O.OOE+00 129t-01 2.58Et-01 3JS 4.332E502

, 1-129 79.00E4-07 28.24 56.48 .005E+0D 213E-05 4.25E465 .00 2461E501
U~ Kr-85 1.0850E-01 28.24 58.S 0.00E+00 3.06E500 6.13E+00 7.0000 2.717E50o
Np-23 9.556E406 28A24 58.48 OOO0E+OD ___AA-0 5.40E404 I iimoo 3.04fE'01

P5I.210

PU.239
PU.240
PU-241_

4.9728E-1 1 28.24
4.8502E-02 28.24
1.8254E-02 28.24
42810E44 2824
2.4368E44 2824

-56.48 - O.00O+00 1A4E-09 2.81E49
56.48 O.OuE+00 1.37E+00 2.74E00
56.48 0.00D+00 6.16E41 1.03E+00
56.48 u00DE+00 121E-02 Z.42E-02
S6.48 0.00E+00 D 6.883 138E42

__ 2824
Ru-106 o 62589546 28.24
Se-79 12933E45 2824
Sn-126 1.1574E-O5 28.24
Sr-40 1.9248E+00 28.24
Tc9 42239E44 28.24
'Th-229 5.0953E-12 2824
Th-230 4.1885E48 28.24
Th4-32 1.9270E-14 28.24
T-208 4A024E46 28.24
U-232 12582E507 2824
tJ-c33 2.58251-09 28.24
U-234 1A450E44 28.24
U-235 -2.7235E46 28.24
U-236 15493EO05 2824
U-238 -42851E49 2824
Y-90 1.9254E+00 . 2824
Oher Rdinucldes

56.48 0QE0+00 .61E-43 7.02E-13
56.48 0.005+00 172E9464 369E-04
56.48 0.005+00 6 3615E-04 7 E-0E4u
56.48 0.00E+00 3.87E-04 86.4E14.
56.48 0.00+00 5.44E+01 1.09E+02
58.48 O.OOE2+O 5 1.19E402 2.9E02
56.48 QOD0E+OO 1.44E-10 2A^^E-10
56.48 O.ODE+OO 1.18E 06 2.37E4S
56.4a OAM+00B 5A4E4E-3 1.09E-12
56.48 0AXE+00 1^-sOE406 .60E-06
56.48 QOOE1+OD 3.56E46 7.11E460 Thennal Power
56.48 0.O12+00 729E-08 _.4_E407 lornnat Neat Bounrdin,,
56.48 O.OOE2+^O 621E403_ 1.04E42 OuLx "eat Output

_.0 _ .7E0 _ . 0 _ _E_0' (Watts) (W- t~s
56.48 O.OOE400_ 4.38E404 8.75E-04 93F4 Uo 1SE40
O.Ov 4.10E465 4.09E45_ 4.10E405 T ihl Tota

56.48 0.00E+0 &46E+Ot 1.O9E+02

ITemlae Selection Sunrmatry
Firen UD Used Basis for Parameter Diflerences:

Res"r Moderato. LTWATER UGITWATER
Fue Cbad*W ALLt AL_ A

0ol. NM Censtituer LI U U
0LEn1 t mant-A 93.11512415 GOOD 100

I- [Bunup Sumrary (UWdz Basis for burnu used in estimate:
I -f amS~ IIdh

I 26 mup cdWded km Se hwq ffwW � deoroyed.
ll"au'n0d`lno:F - I = I1 = -kpWasmxr*dIDbedoerm6 bmV.

Estimated Sa-,WI2
Smauup MultiptAr Given B.,w Eatimnated M0L HWIGlve 01 NMM

smine~t: OM[

I a 5raujMib , GMr emnovdt atoege ***kg Or 00- rdet ooe*mkV OW lraia'n mate 'or ite
arola bamW kw at iti aseodaed wift 64s wouksheet rrmst be dVlked by 804. heavy MeOW mate to get apedbo buwmV vaUms (NMW".E)

-DOSISNFAIEP-078 
Match 2003
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Fuel Radionuclide hmentory Worksheet

Fuel Nam FAR S.OWPOKE OEJU CADA
SNF ID U. 666

Fuel Unft A ODeser 2-297 ROD ARRAY
Heavy Metl 1ai BOL.1.772kg; EOL.1.742kg
RF0 Sorage Sle SRS

'Fud deaySt daft 2010
Eatesas ofd 2030

TSria. ATRW U~WaS..Akin.,0lo100%.U)
TpaWl ^snup(W* 3672

Tmnplabe SI0 Heavy Mal Mm): 0 O1Ot16680
TnaSeflT D

Estimated
Cantt usage: j

s 0.08 I

IL EstnxtjD m x. ab b y. yb GammI Sources I
FvPholon ToWlCUUWd From Nombal Boundkng Fueiohua Acbty Nondn Fue DOun Fuel I nery Photon

RPdlankwkids Template Fud Bumup (UWdf Burnup(IWWdf (Cl) kmntoWru(Ci) InwentorieC) Group tb
AC-227 6.6313E-10 28.22 5844 O.COE+00 1.87E-08 8.74E-04 Avg. Il
AM-241 2.006ZE-03 28.22 56.44 O .OCE+00 5.6E-02 1.13E-01 0.0150

oundinal J
4.2429E-07 28.22 56.44 O.OOE+00 12CE4-05 239-05 I o.025s 1239E*12

28.22 56.44 O.OOE+00 4.20E-05 41E-05 I 0.0378 l.O61E012
5644 O.OOE+00 1.61E-07 322-07 0.0575 1.157E+12

7.41E41 0.0850 6.94E+11
CM-243 iE-05 0.1290 4.733E+l I
Cm-244 2.9330E-C
Co-60 5.3186E-06 28.22 50.44
Cs-134 3.1563E-03 2822 50.44
CS-135 3.4477E-06 2822 56.44

emo35E+ 1,
2627011

1.C0+00 8.910-42
.OOE+00 9.73E-05

CA-137 2.0313E+00 2822 56.44 O.OE+00 6.73E+01 1.SE+02 1,0o JEn 6.92E-01 1.38E+00 1.7500 1.89SE40
Et 2.72E-1 I 2.2500 1.^E+05
Fe-55 122E970-04 2822 58.44 0.O0E+00 3.50E-03 7.00E-03

4-3 4697E-03 28.22 44 .OOE+00 12-01 2.58E-01
1-129 7-53O0E-07 28.22 5844 0.O0E+00 Z13E-05 425E-05
Kr-i 1.0850E-1 2a22 5844 O.OOE+00 3.06E+00 812E+00
Nt-237 9.55^1E-06 28a22 5.^44 O.OOE+00 2.70E-04 5.30E-04
Pa-231 2.0359E-09 28.22 58.44 O.E0+00 6.75E-05 1.15E-07

2.7500 9.419E404

3.50 4.329E+02

U
56.44 O.COE+00 1.40E-00 2.81E-09

OOOE+00 1.37E+00

PU-239

2.74E+00
1.03E+00
2-424-02
138E-02
1.o9E+00

PU.240 2.436BE-04
PU-241 3.34150-2 28.22 56.44 0.0oo+00 .3EA-01

4 C O.OE+00 1.03E-08 2.0SE-05
1.29E-06

U

j
Ra-228
Ru-106 e.44 0.00E+00 1
S.-79 2822 56.44 0.OOE+00 3.65E-04
Sn1236 1.574E3-0 28.22 56.44 .OOE+00 3.27E-04 e.s3E-04
Sr-0 1.9248E+00 2&22 5s.44 O.OOE+00 5.43E+01 1.09E+02
Tc-w 4.223sE404 28.22 sa44 O.OOE+OO t.tsE42 2 3sE4
The2r Ra9u3E-12 28 22 55.44 O.OOE+CO 1.44E-60 1.9+-10
Th-230 4 18&%E0s 2822 66.44 Q.OOE+CO 1.1sE-0e 2-6E-00
Th232 1.s270E-14 28.22 56.44 QCCE+CO 5.44tE13 t.0sE-12
TI-201 4.6024E-06 28.22 5644 QWOE+OO 1.30E-0 260E-06
U-232 12582e407 28.22 56a44 Q.OOEc40 3.s5E-M 7.tCE-06
U-233 zss82sE-s 2a22 se.4 QO.OE+0 7-2sE48 tA46E47 i
U-234 1.84SOE C4 28.22 se.4 O.OOE+00 521E-03 1.04E-02
U-235 -z.723sE-s 28= 2.0 QOO 37E403 3.49E403 3is7E03
U-23 1.s493E-05 2822 56."4 OOOE+00 4-7,E404 a74E044
U-238 -4.2sstE-s 2a22 QOO 4.10E-0 4.0sE-0 4.tCE-s0 .
Y-9O 1.92s4E+00 2a22 SS." QCOOE+CO 5.43E+01 t.QsE+02
Otber Radbicde 5.46E+ot t.csE+02

nL Te Selectrio Suma u. -urnup 9 and Checks *__________________,__
Tcmplat Selection Summa-ry

Frm SFD Ued r ta for Paramete Ditterenc
Reactor adorA UGKrWA1ER urWWATEF

Fuel C= e d AUJALLW
D06 HM Conts U U

BOL Enrichment %f - 1 s2.1415 516o100

urnup Sun y una MWr __ _fo tor burnup used hk estimale
F SFD Estimated

________ ~~bwmup aciaed kmfta hamy meWl emmdestowd.
Boundng: 5 5 4 4 _ llbow bme hf nnW b

checks

UMuP Multiplier Oven Bumus Estimated 60. HMIGIve. EOL HM
Nonsin :005 ___ __

'Reacix shdwn. corD inoe, 4iS age.uatpFI oer rorg w Irdaloceased for lud.

Thermal Power

Outputl "OM output
fWatta) tMatt*W
6.73E-01 1.235.Oa

TotWl Total

-I
1'

cotal bmu for hid esl k uoaodaled w e D woklbe od be dtbded by OM heavy mel mn b gel spalIchxnup vues (MIWd4M1.

D05/SNFREP-M7
Ravislon a

March 2003
Page 0-434 d DS585
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Fuel Radionuclide Inventory Worksheet

Fuel Name: FRR SLOWPbVE (HELP) MWNREEAL

Fuel IUts & Desc-. 2 -297 ROC ARRAY
Heavy Mai Mases: SOL.1.772kgr. EOL.1.743.
ROD SWOmp S6w. SRS

'Fuel decy idae: 2010
atbimates as od 20

Template ATR (Ught Waer. Akin.. 60e D W0. U)
aePl'ateumup(Wd): 367.2

Templat SOL Heay atal Km (UT): O.20116889
Temnclte Decay Tin: 20 ew2a0

Estinated
Canister usaoe:

18x100l
1-0.08-1

- B. EAdiiates m ' On W K4 b y. Yb | Gamma Sources

. Phoon Total
ICVUWd From n Nominal louning Fuel Act Nominalul undng Fuel Energy Pbo l

Flaionuclide Template Fuel Surnup IUWd)f -umup (MWdf ACi) b" rtlesCI) hwrntores(CI) Group boun-fing)
Ac-227 6.6313E-10 28.24 56.48 O.OOEOD 1.87E-08 3.75E-08 Avg.NeV
Am-241 2.0060E.03 28.24 56.48 O.E0+0 6.66E-02 1.13E-01 0.0150 8962812__

0.0250 12408+12
1.06E1812

5648 4.64E-6 9.29 6 -
8.28E-04 1.66E432-9S30E-05 28.24 56.48

Co460 5.3186E-06 28.24 56.48 O.ODE+OD 150 -04 3.00E-04 I

I

I

Cs-134 3.1563E-03 28.24 56.48 O.OOE+00 8.1E-02 1.78E-01 oS750 4288E+12
Cs-135 3.4477E-06 28.24 56.48 0.OOE.00 9.74E-05 1.95E-04 06500 7250E+10
Cs-137 2.0313E+00 28.24 56.48 OOOE+00 6.74E+01 1.16E+02 12500 4.140E+10
Eu-154 1.7500 15.008E+
Eu-1 1.G678.06

d ' 14-3 -4-569E803 28.24 WA56.48 QOSE+00 129E4-1 2 E58-01

LI' 1-129 7-5300E-07 28.24 56.48 O.OOE+00 2.134-05 425E-05 s.co 2.461E.01
Kr-85 1.0850E401 28.24 56.48 0.00E+00 3.06E+00 6.13E+00 7A0 2.77E+oo
W237 .9S661E-06 28.24 56.48 0.00E+00 2.70E-04 O5.40E44 li=o 3045E-01
Pa-231 2.03594-09 2824 56.48 0.0OE+00 5.75E-8 1.5E-07
Pb-210 4.972SE-1I 28.24 - 66.48 .OCOE+OD 1AOE.409 2S1E.49
Pm-147 4.8502E42 28.24 56.48 OOE+00 137E+00 2.74E+OD
Pu-238 18254E402 2824 66.48 0E08+00 5.16E-t 1M.03EOD
Pu-239 442810E-04 28.24 56.48 OQ.0E+00 1.21E-02 242E-02

L

Pu-241 33415E-02 2824 56.48 O.OOE+00 9.44E-01 1298+D0
Pu-242 3&63298-07 28.24 56.48 O.OOE+00 1.03E405 2.05Z-05
Ra-226 2.28548-10 28.24 56.48 0.008+00 0.45E-09 129E-08
Ra-228 124285-14 2824 56.48 .0ooE+00 3.51E-13 7.02E-13
RU-106 6-3589E-06 28.24 56.48 O.OOE+00 1.80E-04 3.59E-04
Se-79 12933E-05 2824 56.48 O.oDE+D 3.65E-04 7.30E-04
Sn-126 1.1574E-05 2824 66.48 o.o0E+00 8327E-04 e.54E-4
Sr-90 1.9248E+00 2824 56.48 O.ODE+00 5.44E+01 1.09E+02
TC-99 4223#E44 2824 56.48 0.00Q+00 1.19E402 29.9E02
Th-229 5.0953E-12 2824 56.48 O.ODE+OO 1.44E-10 2.888-10
Th-230 4.1885E8- 2824 56.48 O.OOE+00 1.18E-06 237E-C6
Th-232 1.9270E-14 2824 58.48 0.0DE+00 5.44-13 1.Q9E-12
Ti-206 4.6024E-08 2824 56.48 Q.QOE+00 13D8E-06 2A0-06i

-6 U2-33
12582E47 2824 56.48 Q.OOE+00 355E-06 7.11E-06 Thenmal Power

. 2.5825E49 !4 65.48 Q.oOE+OO

LI'

Nominal NMat Bounding
lCuW Heat Output

(Watts) w1atts)
.73E41 1 8E4.0
Total To0W

U-236 56.48 O.OOE+O

5.4E4+01 1 .0E+02
-:.,777.. =

Template Selection Sumary
aFrm SFO Used

Reactor oderta LGHTWAR UGHTWATER
Fuel C 9ddbW AWLU ALLIN

SOLH en U U
_t *0LE~OL b lihmet 9311512415 6010100

eBurnup Sumuar aWd -
From SFID atInated

Basis fr Parameter Differences:

Basis for burnup used in estimate:

I Boundig 1
M ok atdkm Si. kwqmeuW eas dusoped

~~J~~~ r W 809 b W ~ ~ ~ boamII wed l balae 04m o I -ra

I Given Burnuo Eatimated EOt H"WGiven E. KM
.' I D1(lkwiO - 0.05a

'Reachor vAfdewrt. core emove. atage. stdppha or 06. dale cmdt Mg kmialcasedtor.t -

*Tota bufp r 16 fuel oaedwl Oft Worlusel must be dvided by SOL heav meal mass 10 get spedic busp values UWMUM).

i r- DOESNFAREP-78
Revision 0
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a
Fuel Radionuclide Inventory Worksheel

Fuel Naem. FRR TARGET ARGENiA
SNF ID S: 297

Fue links & Deon. 46 PARTICUATE
Heay Meal Ma1 BOL&3971cg EOLS.971k
ROt Storae Slb SRS

'FUl decay stat datE 2010
Esth as dat 2030

Temptlat Pader Waler. SST. 60 eo 1tC. UW
2Tempble BDum UW* 6.01

Template SCL Heavy Metal Ma (UT 0.00012682
Template Deam Tm 20 veam

Estkirated
Canister usa.

13*110I

I1ILStlnatees : NI X. Xb b Y. Yb I________Sources

Radilonucflid
AC-227
Am-241
AftI-242m

Photon TOtW
CWIlWd From Nornihid Boutnditg Fue initial Actlvfty Norinal Fuel BoundingFuel Eneg Photonslfac

Temlatt Fuel Bumup(UWdf Burup(UWd) i hwentOrleC() Lnven C Group (bduntWdg)
8.0233E-09 75.00 149.99 O.OOE+00 6.02E-07 1204-06 Aviv M1V
a.8502E-05 75.00 149.99 O.OOE4+0 6.64E-03 1.33E402 0.0150 1.615E+13
9.1098E-9 7500 149.99 O.OE+00 a83E-07 1-37E-06 O250 3.37+12

J

Am-243 9.8652E-10 75.00 149.99 O.OOE+00
C-14 2.3062E-04
Clae 1.2261 E-06 ICm-24 I I .1

149.99 O.OOE+00 108E-07 &17E047 0220 I16SE+12
149.99 O.OOE+00 382E+01 7.63E401 03750 7T064E+0t

75.00 149.99 O.OOE+00 3-50E-02
i0316E-05 75.00 149.99 O.OOE+00 2.27E-03

i-tA7 2.0516E+00 75.00 149.99 O.OOE+00 1
w ,v,

__ _ _ .

Eu-154 2.241303 75.00 14

7.01E-02
4.55E-03
3.08E+02
33E041
a52E41
1 .OOE01
a75E41

0.5750 1.147E+13

Eut55 5.6772E-03

J

J
Fe855
H-3 3sc0o 6733E402

.aO 0 nflEw n A As C.s K t I1E44 K.n0 d
I.

75.00 149.99 O.OOE+00 &16E+00 1.630401 1 7.0000 5.981E41
e 75.00 149.99 O.OOE+00 t.610E-4 1.72E044 11.0000 6.761-02

Pa-231 2.3844E-8 75a00 149.99 o.oE+00 11.79E-06
Pbt210 9.6339E-14
Pm-147 61148E-02

O.OOE+00 010E-02 1.00041
75.00 149.99 o.oE0+00 6.52E-03

PU-241 75.00 149.99 o.0oE+00
149.99 0.0oE+00Pu-242 1.9717E-09 75.00

1t30-2
2tE241
2.96047
6.61 E-11
1.18E49
828E04

Ra-226 4.4093E-13

I1
I
I

R&-=2
Ru-1O0 .OE+00 4.14E044

149.99 o.o0E+00 9.92E044 1.9E-03
75.00 149.90 0.00E+0 a.o2E044 1.72E043

+00 75.00 149.99 0.0oE+00 1.46E+02 2.93E+W2
Tc-99 4.666E044 75.00 149.99
Th229 72050E-12

o 149.99 O.OE+00 68240.10 1.25E049

U-232

75.00 149.99 .O0E+00 1i.88s46 3.75E046
75.00 149.99 .0OE+00 5.08E45 1.02E45 I Thermal Power
75.00 149.99 .OOE+00 2.290E47 4.59047 [Nomin Heall Bounding
75.00 149.99 0.000+00 2.75E4- 5S.1E45 Outpt Hea Output
75.00

L
o.oo 4.15E43 3.94E-03 4.15043 (Wat) (Wartts

149.99 0.000+00 121E4 4343 2250 4.69E+00
0.00 OssE-04 6.E8044 6904 Tobl TotWl

J

Ij

75.00 149.99 O.OOE+00 1 .46E+02 2.93E0+2
bober RaDude
nI!niaeSleto umw

1.69E+02 3.380+02
i ,- .;w. ? i

From SFD jusjd55te tOeParameter Dirlarancem
Reacto*oertrW WTNUGWTWAlER PM Tor hlewn sed for 55 Megma

Fuel 0ladlng~i~~IIII jL S!..~.Thh3 tel irii Putd" ~ a uf eea ndig~1ad~ Stlin
D0M HOU Cntlea{u k5 a5 goal mOemwaft e Usnkl)

BOL~~~ndchmud1 0 I
. .

Bumup Summary (Wdf Basis for bumup used IS estimateS
FrmSFD IE"_aao

_ _[ I 7 io NbnVWb*2%d9XW"m$ m
aonkr ~ I 149.998odnjwmomWbqIlMbm

lChackm

J
j

I

I al ft ate &wmq I

0.41I

Eathutd OX HWC&lvm 506 HM
I 0.1a

Boundhe I3Rect aown. me remol* sage. i o w daa nmlln S braal cem otall

'T;W btrmu lord ll k asaocated wih tIb workabeet nrrst be divd by SOL heavy metal ma to get Vedhi bup valis (RfMfla .

DOEISUF/REP478 March 20M3
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Fuel Radlonucilde Inventory Worksheet

XFpctond Templte Inf-or _ l - .on,
Fue Nw: FRR TARGET CANADA

IINF D~ k. 71
Fuel Units & Descr. 952- PARTICULA1E
Havy Metal Ms: L.492.23g: EOL-49223k
RO Stog Sie SRS

'Fuel deCay ate da1te: 2010
Estimates as el: 2030

Temnlete Palifntdr OJpN Water. SST. 60 b 1000 U)
'Tonplate Uurnui(lMWd): 6.01

Template RoL Hev Metal Man (UT): 0.0012082
Template Decay Thou 20 yos

Estimated
Canrster usage:

16'X.3

BI. Egiusates Ml X x b Y. YI Gamma Sources
Photon Total

CUIAWd .1 NomIinal SoundingIFuel h-iial Activ~y NominalFutel foundrngFuel EneY Photonstsec

Radlonuclide Template Fuel Bunup (lIWd urMup (AWdI (CS) bventcrles(Cl) hlenrtorles(CI) Group (bouncing)

Ac-227 8.02332-09 9259.68 18,599.37 O.OOE+00 7.46E-0 1.49E-04 Av. MeV

Am-241 8.B502E-05 9299.68 18,59937 O.OCE+00 823E.01 1.65E+00 0.0150 2.003E+15

Am-242m 9.1098E-09 9.299.68 18,599.37 O.OOE+00 8.47E-05 1.69E-04 0.0250 4.162E+14

Am-243 9.S652E-10 9,299.68 18,599.37 O.OOE+00 9.17E-06 1.83ES-0 0.0375 3587E+14

C-14 234062E-04 9299.68 18,599.37 0.00E+00 2.14E+00 429E+00 o0.67 3.866+14

Cl-36 1.2261E-06 9299.68 18,599.37 O.OOE+00 1.1442-0 2.282E-02 0.060 2.342E+14

C-243 3.5824E-10 9,299.68 18,599.37 O.OOE+00 3683E106 6.f6E306 01250 .1521E+14

GrF244 4.1131E409 9,299.68 18,599.37 O.OOE+00 3B83E-05 7.eSE-OS 022s ZO02E+14

CoF60 5.0882E41 9,299.68 18,599g37 O.OOE1+OO 4.73E+03 9A6+03 0W375 &700E+13

Cs-1S4 4 ff705E404 9,299.68 18 5939S7 O.OOE+OO 4.34E+00 8.e9E+Oo 0.575 1A22E+I5

Cs-1s5 SOS1ffE405 9,299.68 18 599.37 O.OOE+OO Z.82E-41 5.84E401 OJSOO 15S30E+13

Cs-137 2.0516E+00 9299.68 18,599.37 O.OOE+00 1.91E+C4 S.S2E+04 125C 7AG0E+14

EuF154 2.241SE43 9,299.68 18_59937 G.OOE+OD 2D8E+01 4.17E+01 1.7500 3J9Q2E+11

Eu-165 5ff772E4S3 9,299.ff8 18,599.37 _ QOOE+OO 528E+01 1.06E+02 22500 3.7esE+05

Fe-55 ~~~~6.898aE-M 9293.e8 lS,55937 Q.OOE+OO 823E+02 1.25E+OS 2.7500 2.W64E+07

FFS S~~~~~~.S3CSE4S 9,299.ff8 18,59.37 O.OOE+OO 5.2E+01 1.08E+C2 J5000 1DB83E+OS

1-129 7S3195E407 92B9.88 1SS599.7 O.OOE+OO 6.81E4S 1.36E42 simo SA34E+02

Kr-85 1.0880E-C 7.0000 7?A6E+01

Nl-237 rlxUw e+w

DM6 18a-S.37 0.002+M0 - 1.79E-9
14 9,299.68 18539.37 .OOE+00 5.692+E02 1.14E+03

Pu-238 3.3228E-04 9299.68 18,59937 O.OE+00 3.03E+00 6&iSE+00
Pu-239 6.6805E-04 9,29.68 18,59.37 0.OOE+00 6.21E+00 1.24E+01
Pu-240 8.6=972E-05 9299.68 18,59937 QOOE+00 8.09E-1 1.62E+O
Pu-241 1.4714E-03 9,29.68 18,599.37 QOOE+00 1.374+01 2.74E+01

Pu-242 1.9717E-09 9,29.68 18,599.37 0.OOE+00 1.83E2- 3&67E2-5
Ra-226 4.4093E-13 9,29.68 18,99.37 Q.OOE+00 4.10E-09 820E409
Ra-22 7J8419E-12 9,299.68 18,599.37 0.002+00 729E-08 1.46E-07
Ru-106 5.5175E406 - 9,99.68 18,599.37 02OOE+00 5.13E2-9 1.03E-01
Se-79 1326245-06 9,99.68 18,599.37 0.OOE+00 1123-01 2.46E-01
Sn-126 1.1493E-05 9,299.68 18,599.37 0.OOE+00 1.07E-01 2.14-01
Sr-go 1,8601E+00 9,299.68 18,599.37 QOOE+000 l.eE+04 3.63E+04
Tc-59 4.6656E404 9.29.8 1S8,599.3 QOOE+OO 434E+OO S.68E+OO

T-229 7-20802-102 9,299.68 10,599.37 QO6E+O9 870E42- 8.5-47

Th-230 8 l248E-11 925.68 18,599.37 QOOE+OO 756E47 l.SlE46

TtF232 &3161E-12 9ZB9.68 18,599.37 O.OOE+00 7.73E408 1155E407

TF208 Z500SE4-8 9299.68 16,5ag37 O.OOE+OO 2- t¢04 4.85E44

O-F 6.775412+08 9,299.68 18,599.37 O.OOE+00 1.613E04 126E43

U-23 3.0582E49 9299.68 18,5g9937 O.OOE+OO 2.84E405 669E450

U-234 3.672E47 9Z39.68 1,5g9937 Q.OOE+OD 3.42E403 8.83E43

LI-= ?-7761E406 9299.68 0.00 5.14E20i 4.88E401 6,14E41

Li236 1.6190E456 9,29.68 186599.37 Q.OOE400 1.51E41 3.IE01E4

U- -2.SS;47E49 9,299.68 QOO S.6SE402 54E42 855E402 .

Y-90 1.9501E+00 9,29.68 iS,5l9.37 O.OOE+OO 1.81E+04 3J3E+C4

OtIer Radkonucdes 2.10E+04 4.19E+04

ILTemplaie Sdecin Sumr S. 8x p Sumnaryamd Cbedcs-: ; -
Ternpl~ae Seletion Summrary

Fnxn VDn Um Basis for Paraeter Olifenceac
UGfYWATER UHT*WATER _ TeeTatoanivdb;bIOrgtbkWmIn

Fu et CloccglinW E 5ST nisbe hesPoSd&orqti5pll r etdeaW e WddaldfWAvesftAV SW*

50L HU Con F Sblo Is a qd tovrvlv &Sor0

0OL enichment %, 48634531901 60t0100

Burnup Surnrnary _ _Wdo Bads 1r bumup used h esslimate:
Frem 5FD s bEtknated

Mornbut O 5 Z9 bnrr _amel b be 2% d IK. Mmavymal os L

*ounchrv 1 1e.5s9.3 kunw b 4r nv l o 0elc brrltisE

eriratead curnrp.
*ur up Herpr Glwvn unup Exthnted COL H~~vn EOL Htl

Nomrinal: OACO e9

'Reactor *UOvMa e moval, wae, oMppis o 1er detw cofinal; VWirradiaton I 11br lue.

Thermal Power
Nonmiral Heat Bounding

-Output:. He Output
(Watts) (Watts)
2TEo4t Tot2E+

Total Total

I

'rout bsIXW for d fuel aeocated wi 30 wcket rnud be dvlW by BCIL heavy metal wonc b Oget spedifi u vbke /IJWMdT).

DOE/SNFffREP-07
RevIsIdn 0

March 2Do3
Page D-437 o D-85
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Fuel Radionuclide hwentory Worksheet

L~uelan~alt(4te~nlor~mtiot
Fuel M... FRI1 MRES OUS12 LEU) DENMAARK

SHIP ID B. 298
Fuel Unis & Desci: 184 -ASSEMBLY
Heavy Metal Mass: SOL.16.6,kg- EOL.142.Sl&g
ROD Storage Site: SRS

'Fue decmay AtM dat: 2010
Eatnastes as ek 2030

Template: HFDR "avy Water. Man.. 10to20%. U)
5
Tenipate Ournmi(W4: 15

Template W08 Heavy Metal Mass (Ill): . oO034251
_ TwmvWLa Deom Thke: 20 _ar

Estimated
Caniser usage:

5.11

-IL Eainmtes M . - b Y Yb Gamma Sources
Photon Total

Ci)UWd From Nominal BoundIngtFuel bnFMActivity Notminal Fuel Bounding Fuel Ergy Ptotonsftec
Padionucldkb Template Fulet Bumup (Wd)W Bui up (UWdO (CO) lventorled(CI) Inventorles(CI) Group -buting)

Ac-227 &5333E-10 21,843.20 43,686.40 O.OOE00 1.86E-05 3.73E-05 Avg Nlir
Am-241 22753-02 21,843.20 43,686.40 O.OOE+00 4.97E+02 9.94E+02 0.0150 4.427E.,5
Am-242rn 89133E-06 21.843.20 43,688.40 O.OOE00 1.95E-01 39E-01 0.0250 9.196E+14
Am-243 6.4007E-4 21,843.20 43,686.40 O.Oh400 1.40E-01 280E4-1 om75 8 0778.14

C-14 2.9620E-08 21,843.20 43,886.40 O.OOE+00 6.47E-04 129E-03 OD67s 6702E+14
C013 5.9513E46 21,84320 43,686.40 0.O0E+00 1.0E-30 Z60E3.0 O.65 5130E+14
Cm-243 22067E46 21,843.20 43,886.40 0.00+00 4.82E-02 .6sE-02 0.1250 3A48E+14
CQ.244 1.1007E-04 21,84320 43,68S.40 QOOE+00 2.40E+00 4.81E+00 02250 4464E+14
Co-60 1.6340E.05 21,43.20 43,686.40 0.OOE+00 3.57E-01 7.14E41 03750 1.432E+14
Cs-134 2.1353E-03 21,643.20 43,68W40 00OOE0+0 4.66E+01 9.83E+01 05750 329E+15
Cs-136 4BS07E46 21,84320 43.68.4.0 Q.OOE+0 1.06E-0 2.12E-01 0.5 00 5.037E+13

Cs-137 2.0227E+00 21,643,20 43,686.40 O.OEO+ 4.42E+04 6840+04 12500 2.3SE.13
Eu-154 2.0887E-02 21,6.20 43,686.40 0.00E+00 4.56E+02 9.12202 1.7500 1540+12

I Fe655

i Kr-8

Pa-23'

1,4167E-03 2184320 43,686.40 O.OOE+00 3.00E+01 6.19E+01 2.7500 1.487E407

4.66S3-03 21,843.20 43,686.40 O.OE+00 1.02E+02 2,04E+02 .0 O6.230

7.16O0E-07 21,843.20 43,688.40 O.OOE+00 1.s6E-02 .13E402 so0 S.146E404

1.0240E41 21,843.20 43,686.40 O.OE+00 2.24E+03 4.47E+03 7noo0 1.03520e4

l7 3.7227E4e 21,43.20 43,686.40 O.O0E+00 813E-02 1.63E4t1 11.0000 1.178E+03

It 2.6727E0s 21,843.20 43,686.40 O 0040 s.84E4s 1.17E-04

Pb-210 4.3313E-14 21,843.20 43,86.40 0.OOE,00 9.46E-10 1.8-09

Pm-147 4.6307E.02 21,84320 43,68.40 0.00E+00 1.OIE+03 2.02E+03

Pu- 5-sn3E-03 21,843.20 43,886.40 O.OOE+00 121E+02 2.41E+02

Pu39 1.013E402 21,84320 43,e68640 O.OOE+OO 22sE+G2 4.611E+02

Pu-240 SAIeOE-03 2te4320 43.686-40 Q.OOE+OO 118E+02 Z.371Et42

PU-241 3.7573001 21,843.20 4,686.40 0.00E+00 8.21E+3 1.64E+04

Pu-242 &.0713E-06 21,843.20 43,686.40 .QOOE+00 6.71 E-02 1.34E-01

Ra-2 2.3807E-13 21B43 43,686.40 0.OOE+00 5200-09 1.04E-08

Ra-228 1.0607E-14 21843.20 43,686.40 O.OOE+0 O Z32E-10 4.63E-10

Ru-106 84A800E46 21A4320 43,686.40 O.OOE+00 1.88E-01 3.70E-01

Se-79 12533E046 21,843.20 43,686.40 QOOE+G00 2.74E41 SA4801

Sn-126 1.1303E-06 21,84320 43,6816.40 0.000,00 2.49E041 4.98E-01
S -29 1.8400E+01 21.843.20 43,s6.40 .OOE+00 4.G2E+04 804E+-4

Tc-sg 4.35;33E44 21,84320 43,es6.40 Q.OOE+OO 9s51E+00 t.soE+ot

Th-229 &8s47E-13 2i,84320 43,686.40 Q.ODE+OO 12sE4s8 2ss8E-s

To23 5.9sOOE-11 2t,84320 43,ess.40 QOOE+OO 1.30E465 2.60E-M

Th-232 1.360E-14 21,84320 43686.40 O.OOE+00 357E-10 7.15E-10
Tlm208 7OOOE-09 21,84320 43,6.40 O.OOE+00 1.66E-04 3.32E-04

U;232 2.0747E-08 21,84320 43,686.40 0.00+00 4s3004 9.o6E-04 Thermal Power

- LU-233 4.4013E-10 21B4320 43,686.40 Q.OOE+00 9.61E046 1.92E-0s Nominal Meat Bounding

U-234 4.65OOE-07 2184320 43,686.40 O.OOE+00 1.02E-02 030-02 output Meat output

U-235 -2.5335E4s 21,4320 0O. 7.16E402 1.62E-02 7.16E402 (Wattng Watts)
Ui-236 1.3000E40 21,84320 43,886.40 O.0OE+00 2.84E41 8.6s01 5.2E402 1MA4E3
i-238 -1.4207E04 2184320 00oo 4.4sE-02 4.42E-02 4.45E-02 Total Total

__ Y-90 1.8400E+00 21,843.20
OttWr RadWnuddos
iU Tietr Sit i Sectke B. p R unimru ,,audCb
Template Selection Sumory

F | rom 8i 0 Usedib Ractor Moderator HEAWWA1ER HEAW WATE

SOL t eun UU

N 301. Ewtcimnit 20 101020

sunm^mtuwcw From SFD0 Etad

I Nomhna[Zj] 2Ui
~~ I *~~~ounding:F - I 43A

,*bT4ks

43,686.40 QO.OE+00 4.02E+04 804E.04
4.20E+04 8.39E004

_Basis for Parameter Clfrances:

6-1. � �.-- .- � 1. �---

H3 b
1,86. = Z, I

IEalhnated U~uWsr
euopMutpe Give DurnEatlmated EXL HIVlven OL~t HU

Mormnal 3sIn110
Sound ng] 6.02] _ _ _ _ _ _ _ 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

'Raairdwilwn. are moval.k M'rag, ei~pp1o0g w Smni ig brardalonotfru.

- ToWa Wtmv for a#6 li aseadated wIM Oft wosuleetmtb d~db O ev mats 10 get We01lc tmpvle MN

DOE/SNF/REP4078
Revision 0

March 2003
Page D-439 o 0-685



I
Fuel Radionuclide Inventory Worksheet

X:Fnd-eTs-bt*'nfwiimdo
Fuld Nmern FAR TUBES iU35 LELO GERMANY

SNF D 6: O73
Fuol UnIts & Dear. 135- ASSEMBLY
Heevy MeW _Mss: BOL.121.51c EOL10935kg
ROO StorW Sit. SRS

'FuddeyaSel date 2010
Estimates as 2030

Teampltf HFBR (Heavy Watwr. An.. 10 10 20. U
-Tenpate Bumup(KWd*: 15

Tempuat 3OL Hea Metal ases (fl)c 0.00034251
Temah et a Tinme 20vews

Estimated
Canister u

13'XV
1 375

ILI. Edmnialtc X ,, xb b Y. Yb Gamma Sources
Photon Total

CIMWd Fro Nominal Bounding Fuel Inital Activity Nominal Fud Bounding Fudl Energy Photonsec
Radlonucltde Tenmlta Fuel Bumup (MWdf Burnup (MWd (Co) tnventodes(CI) iwenta(Ci) Group abunding)
Ac-227 8.5333E-10 11,548.15 23,096.29 O.OOE+C0 9.85E-0S 1.97E-06 Avg. MOV
Am-241 2.2753E-02 11,548.15 23,096.29 o.ooE+00 2.63E+02 5.26E+02 0.0150 2s340E+15
Am,242m 8.9133E-06 11,548.15 23,096.29 O.OE+00 1.03E-1 2.06E-01 0250 4.W2E+14
Am-243 6.4007E-06 11,548.15 23,096.29 O.ODE+00 7.39s 2 1A48-01t 005375 4270E+14
C-14 2.9620E-s 11,548.15 23,096.29 O.OOE+00 3.42E-04 6.84E-04 005575 4.601E+14
CI-36 5.9613E-35 11,S48.15 23,096.2s O.OOE+00 .87E-31 1.37E-30 0.0850 2.73sE+14
Cm-243 2.2087E-06 11,548.15 23,09629 O.OOE+O0 2.55E-2 5.10E-02 0.1250 1 s44E+14
Cm-244 1.1007E-04 11S48.15 23,096.29 O.ODE+00 127E+C0 2.54E+o0 02250 2.3BOE+t14
CO-B0 1.6340E-05 11548.15 23096.29 O.OOE+00 1.89E-01 3.77E-1 0750 127E+14
Cs-134 2.1353E-03 11,548.16 23,09629 O.OOE+00 2.47E+01 4.93E+01 05750 1.742E+15
CJ-135 4.8607E-06 11,548.15 23,096.29 O.OE8+00 5.61E-02 1.12E4-1 o00 2.663E+13
Cs-137 2.0227E+00 11,548.15 23,096.29 O.0E+00 2.34E+04 4.67E+04 12500 150tE+13

.I

JEu-154 2.0887E-02
Eu-155 4.0B67E403
Fe-65 1.4167E-03

11,548.15 23,096.29 0.00E+00 1.75W0 7.082E+11

23a09S62s O.E+00 s.27E-3 1.65E-02 500
23,096.29 O.E+00 1.1SE+03 2.37E+03 7=00 0
23,096.29 O.0OE+00 4.30E-02 SOE-02 1 11.0000NO237 3.7227E-06 11,548.15 II28OE.0

Pa-231 2.6727E-09 11,548.15 23,096.29 O.00E+00 3.09E-05 6.17E-0
Pb.210 4.3313E-14
PmF147 4.6307E-02

23.098.29 O.OOE+00 1.19t+02 2.38E+02
PU-240 E-03 11,548.15 23,006.29 O.00E+00 6268E+01 125E+02
Pu-241 3.7573E-01 11,548.15 23,096.29 O.OOE+00 4.34E+03 8.68E+03
Pu-242 3.0713E806 11,548.15 23.09629 O.OE+00 3.5E5-2 7.09E-02
Ras-226 2.3807E-13 11,548.15
RF2-s 1.0607E-1

0.OOE+00 1.4sE-0 2.89E-01
1.548.15" 23.09629 O.0oE+00 1.32E-1 2.63E-01

Sa 90 E+0O 11S548.15 23,09629 O.OOE+OO 2.12E+04 425E+04

ITc-99 4.3533E-04 11,548.15 23.09629 .O8E+.0 5.03E+oo 1.01E+01
Th-229 5.8947E-1

1,548.15 23,09629 O.OOE+00 6,78E-05 1.76E-04
2309629 0.OOE+0O 2AOE4-04 4.79E-04
23,0962s O.OOE+00 S.OE8-06 1.02E8-0
23.096.29 O.OOE+OO 5s37E-03 1.07E-02

o.00 5.258-2 2.33-02 5.25E-02
23,09629 0.OE+O 1-0-0E1 3oE00-01

Thermal FPwe

Nominal Hea Boundingl
Output ' Heat Output
(waft) (watts)
IL76E842 5.52E+2

Total Total

J
JI 0.0012+40 4.25E+04

222E+04 4.44E+04

F. - P~If, .....u~sy -, I: ao.-

_____________ITemplate Selection Summary
| - - |- - -w-

Fmo SFD Used I
Reactor HEAVY WATER HEAVW WAER

Fudll ALUM ALUM
BOL H CN ie I U U

B0LmEnftriam %:! 20 101020

Baste lor Parameter Ditrencee

2i

ji
Is upSummaqy (W#_

L
Fm SFD

Bssfor burnup used la Cs".m.e

baa~rdoiated kmr Iteheq meld - dessoyse
btarcarsmedIt blIDnrmibadrww

1
NmkuA

Botirwing

I - --
Eatimtaed EOL HWtGlven bO HM

I 1~
4341 1 -T'Reacr Otl roe remowaL soWage. dig ao omer dat co e RW Waif ceasWd Ow ed.

'TOt h." lO tkd ausoclatd wa ote woe ud be to dd by BL he metal ma eget spedk Ixbu vdues (OWMlT).

I

I
-JDOE/SNF/R1EP-07
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Fuel Radlonuclide inventory Worksheet
I. _ .s _ e~frufon- . ,: L gclndwTenmulte Iloipoon- -- ̂ .:_ 1,+"

Fud _eow. FRR TUBES, (U3S12 GEUIR NY
SHF D f R74

Fuel Unks & Deocr- 1 -ASSEMBLY
Heavy Metal Msas: SOL-181g: EOL.1621g
ROD Storage 8e: SRS

'Fufldecy Stadate 2010
Eatmates as .: 2030

Tempae: W*OR (eavy Water. MAn.. 10 lo 20%. U)

Temlate BWbui Wd)k 15
Template SOL Heavy WM Mesa (eUT) 00034251

Template Dey Time 20 yu

Estarated
Canister usage:

i 0.501

I- U1. Estiates - =; n n , , X. V Y Yb Gamma Sources
photon Total

CVJWd From Nominm l Bounding Fuel Inital Activity Nominai Fuel Bounding Fuel Energy Pltons/sec
Radlonuclide Template Fuel Burnup (W) r iullp (UWdf (I) I-norlC) h ntOes(CI) Group ovounding)

Ac-227 8.5333E-10 1,710.84 3,421.67 O.OOE+00 146E-06 2.92E-06 Av. Mev
Am-241 22753E-02 1,710.84 3,421.67 O.OOE+00 3.9E+Oi1 7.79E+01 0.0150 3A67E+14
Am-242m 6.9133E46 1,710.84 3,421.67 O.OE+00 1.52E-02 3.05E02 0250 720+13
Arw243 840077E-6 1,710.84 3,421.67 0.OOE+0W 1.10i-02 2.1E2 e.o37 627+13
C-14 2.9620E-08 1,710.84 3.421.67 0.00E+00 6.07E-06 1.01E-04 0.0575 bJ1eE+13
CF36 5.9513E-35 1,710.84 3,421.67 .OoE+oo 1.08E-31 2.04E-31 0.0650 4.057E+13
CM-243 2.2087E46 1,710.84 3,421.67 0.OOE+00 37E-03 7.s6203 0.1250 2.732E+13

Cm-244
CO460_

Q.OOE+o00 o 1sE- 3.77E-01 I o 0 3A497E+13
0.E00 2.80E42 0O37bO 1.522+13

CS-135
Cs-137
Eu-154
64 u-155

11 Fe-56

Ps-231

os750 2s581E+14
3.945E+12

1.710.Q4 2223E+12
2.0887E-02 1.710.84 3.421.67 0.00O+00 3.57E4.01 -

4.0D87E-03 1.710.84 3.421.67 Q.W+oo es99E+o 1.4E+01
1.4t67E403 1,710.B4 3.421 .67 0.WE+O0 2.42E400 4.85EW 2.7500

4.6653E03 1,710.84 3,421.e7 0.00E+00 7.98E+o0 1.60E+01 3J010 4.717E604

3,42167 O.WE+Oo 122E203 2.4s43 I s.oo 7.1-6E+8
7.0000 6.1085E02

1.710.B4 11.00A0 92E74.01
2.8727E49 1,710.84

F1 b-210 4.3313E-14
z .~~~~~~~

4 1,710.84 3.421.67 .OOE+00 7.41E-11 IA1E-1I
2 1.710.84 3,421.67 Q.OOE+oo 7.92E601 1.8E+02

3 1,710.84 3,421.67 O.OOE+OO 9.46E+o0 1si4+01

W- Pu-239 1.0313E42 1;710.84 3,421.67 0.O0E4W 1.76E+01 3.3r+01

Pu-240 S64180E03 1.710.84 3,421.67 .0+00 9.27E+00 1BE+01

Pu-241 3.7573E41 1,710.84 3,421.67 0.0OE6+W 6.43E+02 1.29E+03

Pu-242 3.0713E46 1,710.84 3,421.67 0O06+0 525E03 1.05E42

Ra-226 23807E-13 1,710.Q4 3,421.67 O.OE+00 4.07E-10 81SE-10

a4-228 1.0607E-14 1,710.84 3,421.67 O.W0Ei0+ 1.81E-11 3.63E-11

PAu106 6.4800E46 1,710.64 3,421.67 0.O0E+O 1.45242 2.90E42

Se-79 1.2533E405 1,710.4 3,421.67 O.OE+0 2.14i242 4.2sE42

Sn-126 1.1393E-05 1,710B4 3,421.67 0.0OE+OO 16E02 3.90E42

Sr-40 1.84OOE+O0 1,710.4 3,421.67 .00E+40 81E560 6.30E+03

Tc-99 4.3533E44 1.710.84 3,421.67 0.O0E+o0 7.46641 1.49+00

Th-229 6B947E-13 1.710.84 3A421.67 .OOE+00 1.01E439 2os Z2E

Th-230 5.95006E-11 1710.e4 3.421.67 QOOE+Oo

Th-32 1.6380E-14 1.710.84 3A421.67 0.OOE+oo 2.80E-11

T7-208 /.0VAo-%W 1,71U.04 J.W91.0f U.ULH+AI 1.;Ma-Uo ZLOE-Ib

U32 2.0747E48 1;710.84 3,421.67 QO.O+o00 3.56E45 7.10E-05

U-233 4.4013E-10 1,710.84 3,421.67 0O.OE+00 7534-07 1.51E46

U-234 4.6500E-07 1.710.84 3,421.67 QOE+00 7.9E-04 15.9E03

-26 -2S533sE46 1.710.84 0.00 7.78E03 3.45i-03 7.78E43

U-236 1.300E040 1,710.84 3,421.67 0.00E+O 2.22E42 4.4sE42

U-238 -1.4207640 1,710.84 0.00 4.84E03 4.82E03 4.84E03

Termial Power
Nominal Heat Scumdlng

wOutput -et output
(wafts) . gats)
4,095E0" .1SE+1

Total Towl

Y4-0 1.8400E+O 1,710.84 3,421.67 O.OOE+00 3.15E+03 6.30E+w3

- Other FRdksvnclds 3.29E+03 6.57E403

tIL T is Seecte Sanum u,. B r eSrl . .; ^C-eckr .___._ __s2 -.

Selection Summary-from SID Ued 'Basts for Parameter Differences:

Reactor Moderor HEAVy WAER iEAVY WATER

fOL SMmary o U * _ U
i ~~~B1OL atB 20 10 b 20

* le-upni Surmiiai iUWd foras brnuIIp usd in estimate:

I From SFD Esiae I

I 3.421i7 f~te Pnmt~iDtb6W w~w uulmp.

-t- � I

& I -
[sarnated MW

SHom k~kml I koe Sun ] Estimatecl LOL HMWCKven EOt. NM1 z z 2
- iRtader Sta f w we w C m ov1. d Alge., Ad i ordh er date COnll* g 11 8 800 Caesedftrl k il.

'Totalxa for alt kid asodated winh Ifa worlheet esr t be dvided by S .heav" metal mesa is get Wepeaficbwmp vde 1 6 .

- DOEIS NF/11P 478
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I
Fuel Radfonuclide Inventory Worksheet

I ;rat~mpltatra,~do
FeLM Nsam FRJR TUBES (U"4 LEW GERMAN4Y

SHFID 010t 675
Fuel Unit A Dour.~ 135.- ASSEMBLY
Heory MOW Mae.- BOL.151 A75kiX EOL.136.688kg
ROD SW"g Sawt SRtS

'Fuel dea st daft 2010
Estinatesas 9 2030

Templat WOR (Hea8 y Waler. AL. 10 to 20%. U)
lremphat Du~w(MWd): 15

Template WO Heavy Motel Mass (UT1 0.00034251
Teaabt De Ta:t o0

Estbiatsd
Canister usage:

3.75 I

B. Estlmatwa - X. 4 b . Yb Gamma Sourcog
Photon Total

CUUWd Froms Nonrud Bo-ding Fud bIntal Activty Nominal Fudl Bounding Fuel Energy Photonstsec
Radlonuclide Taeplate Fuel Burnup (PWdAW Bunup (MWd' (Col) hvwntor1esga Invelntora(C) Group (bounding)
AC-227 8,5333E-1O 14,435.18 28870.37 0.0E0+00 1.23E-5 2A6E4-05 Av. MV
Am-241 22753E-02 14,435.18 28,870.37 .OOE+00 3.28E+02 6.57E+02 0.0150 2.92SE,15
Amn-242m 8a9133E-06 14,435.18 28.870.37 0.OE+e00 t2s-E 2.67E-01 0.0250 .77814
An-243 S,4007E-06 14,435.18 28.870.37 0.0E+00 9.24E-02 1.8sEt01 0.0375 53Eu14
C-14 2.9620E-0s 14,436.18 28a870.37 0.00E+00 4.28E-04 8.SE-04 0.075 s751sE14
0.36 5.9518.3E6 14,435.18 28,870.37 O.ODE+00 8.59E-3 1.72E-30 o.osso 3.423E14

J1
J
.1CM-243 22087E-06 14 o.ooE+00 319E-02 6.38E-02 I 0.1250 2.SOSEu14

.1sE+00 o 02250 Zs56E-14
12S4E-14

CS-135A
Ca.137 2
Eu-154
Eu-165 A

H-S ~~~~~~~~~~4
1-129
Kr-85 1

Pa-231
Pb-210 4
Pm-147 4

1.8607E8-B 14,435.18 28,870.37 0.00E+00 7.02E-02 I.40E-01 e _

D 14,435.18 28,870.37 0.008+00 2.92E_04 5.841+04 1
e 14,435.18 28,870.37 O.OOE+00 3.02E+02 6.03E+02 I I

* 876E+13
1.7500 8.63E8+1I

14,435.18 28,870.37 o.OOE+00 5.90E+o1 I1.SE+02 22500 8.303E.07
2.04E+01 4.09E+01 2.7500 9.s24E+08

1.35E+02 I 3.s000 3.980E+05
8.047E+04

14,435.18 28,870.37 QO.OE+00

1.3313E-14
14,435.18 28,870.37 0.ooE+00 3.88E-05 7.72E-- s
14,436.18 28,870.37 0O.OE+00 6.25E-10 1,25E409
14.4358,1 28,870.37 .OOE+00 .68sE+02 1.34E8.3
14,435.18 28,870.37 o.ooE+00 7.98E+01 1.60E+02Pu-238

Pu-241 3.7573-01 14,435.8 28,870.37 O.OE+00 5.42E+03 1.0BE+04
Pu-242 3.0713EB06 14,435.18 28,870.37 O.OE+00 4.43E-02 8.78-02
Ra-228 2.3807E-13 14,435.18 28,870.37 O.OoE+00 3.44E-09 887-09
Ra-228 1.0807E-14 14.435.18 28,870.3? O.OOE+00 1.3E-10 3.06E-10
RFU106 8.40D0E-06 14,435.18 28,870.37 00OO8+00 1.22E4-1 2.4sE4-1
S-79 1t2533Es05 14,435.18 28870.37 0.00E+00 1,81E-01 3.62E-0t
Sn-128 1.139s3E06 14,43518 2a870.37 0.00E+00 1.64E-1 3.29E-01
Sr-go 1.84008E00 14.43S18 28,87037 O.00E+00 2.66E+04 31E+04
TC-99 43633E04 14,435.18 28,70.37 O.OE+00 8.28E+00 1.26E+01
Th-229 .8947E-13 14,43518 2a870.37 QOOE+00 &SEl-09 1.70E-08
Th-230 5.960081 14.435.18 28,870.37 Q.OOE+00 8s.9E-07 1.72E-06

J
*U

iiTh,23
.

Q.OOE+00 2.3BE-10 4.72E-10
0.00E+00 1.10E-04 2.1s-04T1-208

s.9s-s4

U-235 -25335E-06 14,435.18 Q.o 6.56E8-

Thema Powe
No"n Heit Bounding

O0-l" HetOutu
(Watn) (Wats)

3A5.5+02 6s906442
ToW ToWa

-01

raW thecksi _ _ __'

ITemplate Selection Sumnry
From SF Used

PAeeOW Hoeao~F I~R EAVY WATER
Fueldcb ae lgIJ) ALUM

w0LHu Coun =;luite ~ L…O-% - J ----

for Parametar Differences: 2
Dinunup Summary (UWd?' foas~ r burnup used In estimatot

I HommeITIZZ I i 5urecelaWa homiuhea mead smm dnftel.
I Bitour jM.8703Ij m fo uomued be t" nomoded bang.

IChecks

Ij

JI

Eslhnated I06. HMIMWvo 50OL HU
A

8-.9dnw
'ReaP dRa n. reron l. top, slipphg or other dabt hordlindi lha radaon coaoedlar fe.

Irctd buni lord ifue dadaedw etwo e xmuotbedvlded byBDLheavySmO lm h gos$ "'ak b vdpvek (MWdtT.

--w
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Fuel Radionuclide hwentory Worksheet
* s F tam TmpaeInforuw -i .Sea

Fuel tae i-RR TUBES jAX LEU) USTRALIA
SWt D t: 299

Fuel tUits A Doesr: 289 -ASSEMBLY
Hvy Met Ma: SOLa289kg EoLm. ikg
ROD St*"rge Ske- SRS

'uet decay st dats 2010
atmaestas St 2030

Tenplate: if BRlH y Waer. An.. 10 to 20M tJ)
Orempilae, sumup(MWd): i5

Template BOL. avy Metal Mass (UT) 0.00034251

Estimated
Canister usage:

ISaIC'
iE8.03

TempLte beci _Tk 20 yms

~Z.EstLn~ats -. m K. -b b Y. y, Gamna Sources

Photon Total

ClIMWd Fromn Nondil"t Boundfing Fwtl tial Activity Nominal Fuel Bounning Fuel EneWgy Pbotorleec

ladionucilde Template Fuel BurMup (WWt Buup (UWd1f (CO - nventoreCI) rnventorlies(CI) Group (bounding)

AC-227 883338E-10 27.48.45 64,936.90 O.0oE+OD 2.34E-5 4.69E-04 A .MV

nFm241 227532-02 27.468.45 64,936.90 O.OOE+O0 625E+02 1.25E+03 0.0150 5.566E+1s

Am-242m 8.9133E-6 27,403.45 54,936.90 O.OE+00 2.45E-01 4.9oE-01 0.0250 1.156E+15

Am-243 6.4007E-06 27,468.45 E4,936.90 OODE+00 1.76E-01 3.52E-01 0n375 1.016E+15

C-14 2.9620E-06 27,468.45 54,936.90 O.OOE+00 6.14E-04 1.63E-03 0.0675 t 4E+15

CP.36 5.9513E-35 27,468.45 54,93690 0.OE+00 1.63E-30 3.27E430 0.0650 5SU14E14

Cm-243 2207E-06 27,46a.45 54,3690 0.00E+00 6.07E-02 1.21E-01 0.12S0 4862E4141

Cn-244 1.1007E404 27,46.45 54,936.90 O.O0E+00 3.02E+00 6.OSE+O0 02250 5.14E+14

Co-60 1.340Ef05 27,468.45 54,936.90 O0ODE+00 4.49E-01 8.96E-01 O.3750 2t444E314

Cs-134 2.1353E203 27,40845 54,936.90 O.OE+00 5.87E+01 1.17E+02 0575S 4.144E+15

Cs-136 4.1607E406 27,468.45 54.936.90 O.ODE+00 1.34E-01 2.67E01 0.o050 6.385E13

Ce-137 Z0227E+00 27,468.45 54,936.90 0.002+00 5S62E+04 1.11E+05 12500 3369E+13

Eu-154 2.0337E-02 27.468.45 54,936.90 O.OE+00 5.74E+02 1.15E+03 1.7500 1.685+12

Eu-1Bs 4.0867E-03 27,468.45 54,936.90 .OOE+00 1.12E+02 2.25E+02 22500 1.6380E+2

Fe-55 1.4167E-03 27,468.45 54,936.90 O.OE+D0 3.89E+41 7.78E+01 Z7500 I.692E+07

1-3 4.6653E-03 27,408.45 54,936.90 '0.00E+00 1.232+02 2.562+02 3000 7.5742.05

1-129 7.160DE-07 27,468.45 54,936.90 OC.DE+00 1.97E-02 33E4-2 5AM000 1.151E4W

Kr-85 1.0240E-01 27,468.45 54,936.90 0.00E+00 2.81E+03 5.63E+03 ?A000 1102E204

Np-237 3.72Z7E-06 27,468.45 54,936.90 O.OOE+00 1.02E-01 2.06E201 11.O0 1AB1E403

Pa-231 2.6727E-09 I O.OE+00 7.34-05 4IA7E-04

27A

T-m9 1.313E-02 27,460.45 54,936.90 0.0OE+00 Z13E+02 2.67E+02
Pu-240 5.410DE-M 27.468.45 54,936.90 OODE+DO C14sE+02 2.98E4,02

PU-241 3.773E041 27,408.45 54,936.90 0.002+00 1.03E+04 1.06E+0

PIF242 3C0713E406 27,OM45sf 54,93.90 QOO0E+OD a44E402 1BsE41

Pat2e adou7E-13 n.468.45 54,9390 QOOE+o 6s84Es 1.631E0

Ra-M 1A607E-14 27.46845 s4,936.90 QCDE+CO 2srE-10 sMsE40o

RUm1D6 6.480af 6 27n.a45 5493690 O.COE+CO 2- Z3E-01 4.66E401

Se-79 12533Es 27 n468.45 5a936s90 QODaE+CO e.4trE1 6astEe41

Sn-126 1.13s3Eff5 2746.45 54,936.9CI O.OOE+CO 3.13E OM 6.26E41

srs9o 1A40DE+CO- 27,46a345 64,936.90 QO.OE+CO 6QsE+04 t.O1E+05

T eo22 t so W7E-13 27,468.45 54,s36.90 te DE+OO 1.r2Ea08 32m4E-r

Th23D 5.95DE-l1 n,46s.4s #4s36.90 O.OOE+OO 1B63E406 32nE406

Th-232 1B636DE-14 27.468.45 64,936.90 o OOE+co 4.49E40o 8.99E40_

T F-uel 7.60DOECg 27,46A.45 54,936.90 QOOE+co 2.QsE44 4e1sE04

U.23 2.0747E-08 27AW45sf 64,936.90 QODE+OO 6.70E404 1.14E43

U-233 4.4013E-10 27AW45sf 54,936.90 QODOE+co 1.21E-0s 2A2E-05

U-234 4ALWOE-07 27AW46sf 54,936.90 O.COE+CO 1.2sE42 9ssE42-0

tJL23s 92-3E-06 27,46a.45 O.OD 1.2SE41 ss3E42 12sE-0t

U-236 1120DOE-0 2nffaff 54,9136.90 O.ODE+00 3s57E401 t.14E401

tA23 41.4207E-08 27,46a45 OAO0 7.77E402 7.73E402 7.77E402

y-90 1A84CDE+C0 27.4613,4 54,s36.90 O.OOE2+Co 6.0E+04 1A1IE+05

o 50. RadWtames% 5200E+04 01OE+05

Ptnm e d d)ioiseals for bumu used In estimate

Trmptawrt Sdction Summary
Flat tSF Used fator Parnetr Difflnces:

cts _cri E_ __AW "EAr _ _ T_ used lor tlo tc w

BOL MM C cXX~ltLW*E U U
A L Enriachmnt fa 20.0000003 rr Dt 20

iOurnup Surrunay (UWd' WaBosh for bunwp, used in esfinute:

Fhlm SFD r hdi
h~~~~~~~~~A!. = bO mI aul r7 21etttlhyned.

dltS~~~~~~~~~~~~4 moi dr9_ed IDbe lel t d tom.

Checks_,.
bsir"td DUP/

Su m4ult Given Bump Etira EOt. HMtlhen EOt. MM

t4ornima:: 2.17_| 1c2

Bonding 34J

RFeaclx*&> rown. cowre nimal.Sile. #shipn row e codnn NM ebradats n cese tafor l uot.

Thermal Power
Morinal H eat Budng

Output Has Output

nWatt) (wafts)
6.67E242 11mE0

Total Total

'Toalbswmuv larid modaled wahetw Ida wodlemd be ddded by soL havyteatw os to gNOteduektanaovmftes MW4d1)

DOEIS/RNdEP-M7
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I

Fuel Radlonuclide Inventory Worksheet
L. Fuel an4lTemptate lermt

Fuel Naam FM TISES (UALXHE.I AUSTRALiA
SNF 0D#: tOO

FUel unts & Dour 26 -ASSEMBLY
Heavy Metal Maem 8OL."1kg EOt254
ROD Storage Sae SRS

'Fuel dea tt daS e 2010
Estimate d: 20t30

Taeriate H Bf (Heavy Waler. Atn.. 40to b100%. U)
2yervila aumtnIw 4: 164.6

Tempat BDCt Heavy Mei sa (U)h 0.000377
*flral *.SW * f ._

Estimated
Canister usage: ]

7.39

IL F-st-mata s . s 6 X b Y. Y6 Gamma Sources

Photon ToW
CiUWd From Nominal Bounding Fuel Initial Activity Nominal Fual Bounding Fuel Energy Pshotonateee

Radiattuclds Tamplath Fuel Burnup (UWd) Bunup (IWd) (CI) hventles(C) bvhwntoues4Cl) Group (bounding)
Ac-227 31355E-10 14,945.82 29,891.64 0.COE+-0 4.69E.06 9-37E.0B Avg M*V
Am-241 S.0194E43 14,945.82 29,891.64 0.oOE+00 1.20E+02 2.40E+02 0.0150 3.160E+15
Am-242m I. 394E-06 14,945.82 29,891.64 0.00E+00 2.05E402 4.09E-02 0.0250 6.514E+14
Am-243 3.7096E-05 14,945.82 29,891.64 o.CuE+oo 5.54E-1 1.11E+CO O.OV35 .782+.14
C-14 2.6464E-0v 14,945.82 29,891.64 O.OOE+O0 .96E-04 7.91E-04 o.os,- 6.128+14
Ct.3- 4.4441E-31 14,945.9 2 29,891.64 o.ooE+Co 6.64E-27 133E-26 0 o.0 3&708E14

I

JJ,
CM-24 4 8.52E-02 1.70E-01 I 0.1250 2.672,14

3.19E*14
131214

Cs-135 42564E408 14,94.82 29,891.4 0.00E+O0 8.38-02 1127E401
Cs-137 2.0358E+00 14,945.82 29,891.64 0.00E+00 3.04E+04 6.09E2,04 I 1
Eu-154 5.1966E-02 14,945.82 29,1.64 O.OOE+O0 7.77E+02 1.56E+03 11.71
Eu-155 1.42952E42 14,945.82 29,89t1.64 O.OOE+OO 2.14E+02 4.27E+02 022

j-
SW 9.481E+07

Fe-65 1.3560a43

1-129 _ _

14,945.82 29,891.64 0.00E+00 2.03E+01
14,945.82 29,891.64 0.00E+00 8.91E+01
14,945.82 29.891.64 O.0OE+oO 9.92E43

4.05E+0l I 2.7500 5536E+07
1,38E+02 J 3.SWOD 2.339E+06
1.98E2- S.0000 8.9m205

10 32E+20
1.As32.04

Pa-231 9.7023E-10 14.945.82 29,891.04 O.OOE+00 1.45E-05
P-210 1.t731E-il 14,945.82 29,891.64 0O.E+00 1.745-07 3.1E647-
Pm-147 2.44sE4-02 14,945.82 29891.64 6.OE+C0 23esE+02 71E+02
PU-23 1.730E-41 14,945.2 29,81.64 0.O0E+00 2.30E+03 4.99E+03
Pw-239 6.95WE-04 14.945.82 2ss891.64 Q.OOE+OO 1.04E+01 2.OSE+01

U-240 7419E4-04 14,945.82 20.1004 o.OzE+o0 62.4E+oO 2.72E+-0
Pu-241 1.90733 1 14.94S.82 29,891.64 .OOE+00 2.01E+03 4.02E+03
Pu-242 &0s1lE-06 14.941s.82 29M.69.4 QODE+OO 4.e2E402 9.24E4_2

tAe22r Ra5079E41 14.21.S2 29.1.64 O.OOE+CO 823E47 -1.66E41
Ra-22s 1 .333sE-14 14,945.82 29,891.e4 .O OE+OO 1.99E-10 39.9E-10

Ru-10e 7.33SOE486 14,945.82 29,8s1.e4 Q.OOE+OO 11.10E -01 2.1sE-0

Sl-7 12339Ee05 14,945.82 2e,8_1._ 4 QOOE+CO 1.84E41c0 3
Sn-t2v t.ots4E405 14,945.82 29.891.64 O.ODE+COD ItotE 3.0SE-0i

sr-so 1.s064E+00 14,945.82 29,891.64 O.ODE+oo 2.86E+04 670E+04

Tc-Ss 3.sos6E404 14,945.82 29,891.64 QODOE+COD 6.6E+00 1.14E+01
Th-229 4.s1s8E-12 14,945.82 29,891.64 Q.OOE+OD 7.35E-00 1.47E-07
Th-230 t.os47E408 u4,94s8 29,891.84 Q.ooE+ao 1.58E404 3.1SE-44

Th23v2 2.070sE-t4 u14.945M 29,891.64 O.ODE+OO &.09E-10 6.1SE-10

TI-20 4.ssz7E408 14,94532 29,891!v4 O.ODE+CO 7-3QE404 1.46E403

iF23 1.3414E407 14,94"v 29,891.64 O.ODE+OO 2.00E4O3 4.01E403

U-233 &a7679E-9 14."945.82 29,8111.64 O.ODE+00 6.63E-06 11.131244

U-234 5-'V47E-06 1945s.s2 29.89t.64 O.OOE+CO 7.78E-M 1.56E+CO
u-235 25861 E-08 14945.82 o.oo 8.61E402 2Z33E402 6.61602

u-238 1.5701E45 14.945.82 29.891.64 Q.ODE+CO Z.501E41 4.99E-0

U-238 -&4194E-09 14.945.82 QOO0 2.67E-03 2.43E-03 2.67E-03
Y-0 tsD07oE+ao 14,945.82 29.891.64 QO.DE+00 2.8v5E+a4 s.7E0

01her Radionuclides Z9tE+04, 5.82E+04

IlTnpt- Secif- Sumr, BsuSammo.ansd Chftci- -ruj s

TeMplate Selection Summary - _ -_ |
From SFD Ud Ba lor Parameter Differences

Reactor JYW HEAWYWATER
Fuel Cb&*Mh ALWI AU U

BObNilS n U
BoL !tdhment % 80.000003o1I 40 b 100

Burup Summroy (UW) ,assts for burnup used In estimate:

"OMir 14,945 82W 1 vm a d hk m heW few am det _
B| Z~~~~~~~~~~~9< 0 . v4 °_ ul b be Nil la k14

WhCk I

I
Theiual Power

Noinal Heat Bouding

Outp HeaOtpe
(Watts) (Wats)
4.322E440 8831.03

J.

Total ToWal
i

-4

I

Nosminl

lb._ m.11ak I WinraDumup I
C

W.._ E ISWiae EOL HiltGiren EOL. HU
I1.011

I -- I
'1eatise idW~n, -O rmmoval. Wliofaa *11PPing Or Other dab Caithrat We Irada260n ceased for fuel.

*Totd buafeW lor al hl KMasscdied witn SU wo~**" tota be dvka by DOL heavy meWa mssm to got spedfl b-Ws~ v~Aa jMWdVI).
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Fuel Radlonuclde huentory Worksheet

L fed an Tenvixte Zdnt0rnatlo
___ ~~~~Fuel Haine: FRR lUSES (UALX-HELU) AUSTPALIA

Fuel Uikts & Deacr 169 -ASSEMBLY
HeavyMeta Mas: S L47.787U EOL.32.6511cg
RO0 Storage Ske: SRS

'Fusl decay stat date: 2D10
Eknaters tas od 2030

Template HFBR H eavyWter. Axn., 40b 100%. U)
fuplate 8umup(MW4d: 1e4.6

Templste 0OL Heavy Metal Mass JUT) 0.000377
Tomplate Decay Tine: 20D~ew

Estimaled
Canister usse:

114.89

R. Estimates, In F xb b Y. yb Gamua Sources
Photon Total

CUlMWd From Nominal Sounding Fuel WlU Activity Nominal Fuel ounding Fu Energy Photonstec
Redonuclde - Temptate Fuel Bumnup (UWdf) Sumup (MlWd) (Ml) iventorles(Cf) hventorles(CI) Group (bounding)
Ac-227 3.1355E-10 14.025.54 28,051.09 O.OE+00 4.40E-06 8.80ES-06 Ag UeV
Am-241 8.0194E403 14,025.54 28,051.09 O.00O600 1.12E+02 225E+02 OOt50 28686E15
Amr-242m 1.3694E46 14,025.54 28,051.09 O.OOE+00 1.92E402 3.84E-02 0.0250 6.113114
Am.243 3.7096E45 14.025.54 28,051.09 .OE640 5.20E-01 1.04E40 0.037s SA31E14
C-14 2.6464E-M 14,025.54 28,051.09 0.00E+00 3.71E44 7A2E-04 0.0675 5.750E+14
Cl-a 4.4441E-31 14,025.54 28,051.09 0.006E00 623-27 1.2sE-26 OESO 34B1E+14
Cm-243 .70296E46 14,025.54 28,051.09 O.OE+00 eDDE42 1.80E41 0.1250 2A66E+14
Cm.244 4.65sE-03 14,025.54 28,051.09 O.OOE+OD 6.536E+1 1.31E602 0o2 2J966,14
Co-60 4.8683E645 14,025.54 28,051.09 0.006400 6.s3E41 137E+00 0.3750 12M7.14
Cs-134 1.063SE-2 14,025.54 28,061.09 O.OOE 0 1.49E402 2.98E+02 osm8 2146E+15
Cs-135 42564E46 14,025.54 28,051.09 .OOE00 5.O7E642 1.19E41 OJS500 5.620E+13
Cs-137 2.0358E+00 14,025.4 28,051.09 O.OOE400 2.6E+04 s.716E+4 1250 3.6036+13
Eu-154 5.195SE642 14,025.54 28,051.09 O.OOE+00 729E+02 1.46E403 1.7500 1.3881.12
Eu-155 1.4295E42 14,025.54 28,051.09 0.00E+00 2.00E+02 4.01E+02 22500 6J79E407
F.-55 1.306-E03 14,025.54 28,051.09 .OOE400 1.90E+01 3A80401 175c00 .195E+07
H-3 43.25sE-03 14,025.54 28,051.09 O.OOE60 6.49E+01 1.30E+02 3.80 2.195E06
1-129 .6403E-07 14,025.54 28,051.09 O.OOE+00 9.31E43 1566E42 _5m0o0 S.440E05
Kr-85 1.0808641 14,025.54 28,051.09 O.OE+O 152E6+3 3.03640 7oo 9.5816404Ii Np-23

Pb-21
Pm-1,
Puwm

28,051.09 0.00+400 4.42E41 s.85E41 I 11000 1.110E+04

2.4405E62 - I.025.54
! 1-5358641 14.02554 28.051.09 O.OOE+00 _ 4.31E403

Pu-239 6.9502E604 14,025.54 28,051.09 O.OE600 9.7SE+54 1.95+01
PU- 240 &o7e31E-04 14,025.54 2s,0s1Qs Q.OOE+00 6.2814Mo 1D6E40

Pu-241 1.3433E41 14,025.54 28,051.09 O.OE+00 1,886403 3.77E403
Pu-242 3.O911E46 14,025.54 28,051.M9 O.OOE+OD 4.34E42 5.67E42
Ra-226 5so79E-11 14,025.54 28,051,09 0.O6E+O4 7.73E-07 1,5E56
Ra-22 1-14sE-14 1 4,025.54 28,051Ds O.OOE+OD 1.87E-10 3.74E-10

Ru-106 7.3390E46 14,025.54 2s051.09 O.O0E+0 1.03E41 2.06E61
So-79 1233sE-06 14.025.547 28s051.0s O.OO12+0 1.73E0t 3.46E401

Sn-126 1.01s4E-as 14,025.54 28,0s1.09 O.ODE400 1.43E-t 2s86E-0

Sr-9O 1.9064E600 14,025.54 28,051.09 0OOE.00 2.67E+04 5.35E+04
L- TC-99 3OS68E-04 14,02554 28,051.09 OOE+00 5.34E+OD 1.07E+01

Th-22s 4.076E81-2 14,02s.54 28,051.09 O.OE+00 62.90E-10 I.13E-07

Th20O 4.8s27E4s 14,02554 28,051.09 0.00E+00 6.SE-04 12376E4
_ U-232 1.3414E47 14,025.54 28,051.09 O.OE+00 1.8sE43 &76E43

U-733 3.76M-0E9 14,025.54 2st0511.09 O.OO2+00 s.2sE-s 1 06E044
U-234 6.2047E46 14,025.54 2B,061.09 OOE+000 7.30E41 1486E+00
U-235 -2.s61E646 14,025.54 0.00 621E42 2.19E42 621E42
U-236 1.6701E4s 14,02554 28,051.09 OOE+00 2.34E-01 4.686E41
Uiw6 -941ssE-s 14,025ss4 QeD 6.44E403 6.30E403 B.44E403

_40_ 1 ,O70E400 14,025.54 28,051.09 0.00E+00 2.676E04 5.35E+04
on Iel Radonuckes 2.73E+04 5.46E+04

Templae Sedection Summaqr.
rF SFD sed Sa f Prameter Differen

Re ctor Mera EAW WA1ER FEAWYWA1ER

*a LHi =ConnU

! *&Linrlclmun . 61 6 'i~~4OlrO1

Eumup Su-mm I Wd) uB#IS o brnnp used in estimate:
) ~~~~~~~~~~~Fron mSF r Edirnad I

Morainal: Ju1-Nstlslitneted
aomdhE ~ ~ ~ ~ ~ ~ ~ ~~ cedgapmse | ithoqrh bbrn~ ban.

P Ymunimw Given 1unWp LEne EOL HlGiven EC. HM

! N am or 1.01O
. Reador glid w. ae; removal geoa atpub g ci eher datie tonuimmos gu brd alh n ceased li

Thermal Power
Nominal NM Bounding

Output Heat Out
(Wats) (watts)

4.06E402 l11+.02
Total Total

rc bel bp b ord le aris#odaed h Ftis w usheenet be dedty 80 heavy al mass ob grt eedftc bus Wf vales(MWd'M .

- OE/SNR/REP478
Revlskmn 0
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11
Fuel Radionuclide lnventogy Worksheet

j.Vudanit~emptatelnrar-mtlo
Fuel Nom. FRR TUBES (UALX-HEU) DENMARK

SNF ID #, 676
Fudl Unol & Demon 5 -ASSEM1OLY
lHeavy Metl Uases: BOL04.,0.61 E0L.0M36kq
ROD SW"ag Shm SRS

'Fuel dea st dat. 2010
Estimles as at: 2030

Twmfl:. FFBR ey WaWr. &M. 40b 100%. U)
'Tamplats DhaiwMWd: 164.

Tenpla, S1OL Heavy Metal Mmas (T 0.000377
Tamenpb Deay ThL 20 Y

Estiraled
Canister us.J

1rx1V I
^0141

JIL F~sduntui ' . n x. b Y. Yb Gamm Sources

Photon Total
CVNWd From Norrinal Bounding Fud hM ActivIty Nominal Fuel Bounding Fuel Energy Potonsasec

Radjionucthi Template Fuel Bunup (UWdf Bunup (MWdf (Cl) nentodaCII hventoisCI, Group (bous n^
Ac-227 31355E-10 279.55 559.11 O.OE+00 877E-0S 1.75E-07 Av. An eV
Am-241 8.0194E-03 279.55 569.11 0.00E+00 2.24E+00 4.48E800 0.0150 5.11E+13
Am-242m 1.3694E-06 279.55 559.11 0.00E+00 3.E-04 7.66E.04 0.0250 121tE.13
An243 3.7096E-05 279.55 559.11 0.003+00 1.04E-02 2.E07082E+13
C-14 2.6464E-08 279.55 559.11 O.ODE+00 7.40E-0t 1.458E05 0.0575 1.1466013
Cl-as 4.44tE-31 279.55 559.11 O.OE+00 1.24E8-8 2.48E-28 0.0850 6.37E+12 JLml-z4j afy.20

Ca.244 4.6555E-03
CO-60

D 5&95E+00 I 4.278E+13
279.55 559. 0.i0DE+00 1.19E-03 2.38E-03 J0.500 1.12DE.12
27955 559.11 0.0OO+00 569E+02 1.14E+03 120-0 7.182E.11
279.55 55,. 1 0.0DE+00 1.45E+01 2.908E+01 1.7500 2.768E710Eu-154 5t1966S-02

EU-155 1.4295sE-2 279.55 559.11 LiFe-55 t3560E-03 79.55
H-3

4
s59.1 O.ODE+00 3.02E+0t 6.04E+01 7.D000 1.931Em03

279.55 559.11 0.0DE+00 8.sEq-03 1.76E-02 11000 2213E+02
279.55 5s9.11 0.ODE+00 2.71E-7 5.42E-07

Pb-210 i 1731E-i m279.55 559.11 O.ODE+00 3.28E-03 6.6E4-09
PU-147 -2.4tsE-02 279.55 059.1t 1.OE+D0 .852E+0 1.36Et05
U-23= 1.5378E-05 279.55 559.11 0.00E+00 426E+803 594E+0
U-23 .1942E-04 279.55 559.1t 1.O1E+D0 1.94t-0 1.89Et-0

Fb-240 3&76v1E44 27955 65&1 1 O0.ODE+DO t.OSE-0t 2.tOE-0t
PU-241 1.3433E-t ms51 ss9.t1 QODE+CO 3.76E+Ot 7.51E+01
Pu-242 3.Q tlE46S 27% 559.11 QODE+CO S.B4E404 t.73E403
Ft-2 5.so7sE-1 279.5 559 t1 O.ODE+CO t s4E406 3.vsE43
P-228 I 333sE-14 2mhs s %11 o ODE+00 3.73E-t2 7.46E 12
RF-10S 7-33OE-06 2795 559.11 O.ODE+CO Zvs5E43 4.10E-03
S5-7° t233sE-05 2ms5 559.11 O.O0E+00 3.45E43 _ .9OE403
Sn-26 1.01s4E-5 29SS 559s^ t t .ODE+00 2.85E43 5.70E-03
Sr-90 1.9064E+00 279.55 559.11 0O.DE+00 5.33E+02 1.07E+03

nF22s 4.s984E-t2 279ss s6.t O.ODE+DO 18E09 175E-09
Th-230 1.0647E-M 279°55 559.tt QODOE+00 2.ssE-0 &S.9E4B
TF-232 2.070sE-14 2m-5s sss.1t QODE+OO s&79E-12 1.16E-11
Tli2= 4.s3IM08 27E9s55~ s5a11 QOD0E+CO 1.36E405 2.73E-Ms
UII. 1t34t4E4i7 7m9.55 anadI QIODE+Co 0__7_E_ 7_5DE45
vL23 3.7679E0s 27m55 sS9LII O.ODE+CO t.os_-c6 21 1E-C6
UL23 5.2047E-05 27.55 ss.11 O.ODE+DO 1.46E-02 291E-02

-2135 -2.86S1E-0 27.55 Qoo0 1.29E403 4ss5E44 129E-M
vP23 1.6701E-05 27.55 55911 O.ODE+DO 4.67E-W s.314E403
U-23S -9.4194E-0 27955 Qoo0 1S51E-D 124E0s 1stE-05
Y-s0 i.goO7E+00 27955 55sat1 QODOE+CO 533E+v2 t.O7E+O_

Iernplate Selection Summary

From SF^ | us fo ?or Parameber D herences:
Reacor HEAWlAER T HEAWWATER

Fuel add ALUM ALUM
DM NM Contluentila U U

ULEn EAl %.I # 29999M215 4010100

Bumup Sumary (MWdr FrmFi fhr busnup used ha estinats:
Frg SfD Eatoidi

Nw = =*4 mmwc~f2.5 bwv t hm eeummdsn~oy4
Bowiuig 559.11 W shnmnedb laebt triwmi.

IChecke

ii,

J

Ther. Power

Nrinal Ned, Bounding9
Output Heat Output
Iwats) (Wans)
5.9ME+0 1.84E41

Total TOal

J

U

U4

I

IEstlImatld-
BaiXTIU Puftftll Give I Eslrraled E0IL KIGM/ln E0OL NM

I I
I oss~og.o n
'Reactor dedown. core removal. stor oroer dal cor mf, s racacn ceasd r khL

`ToW bump kfr al associated weh Oft woedwelt nmu be ivded by BOI. heavy metal mass lo ger specic tax val (MWddMT).
-r

DOEJSNIFIREP-078
Ravlsln 0

March 2003
Page D446 of 0-585
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Fuel Radionuclide Inventory Worksheet

Fuel Ham.: FRR TUBES (UALX41EU) DENMARK

Fuel UnIts It tousr. 5.ASSEMBLY
Heavy Meata Kam BOL.0 7Skg: EOL.0.423kg
ROD Stars" U8te- SRtS

'Feel decay Stat date: 2010
Eat'mtes ase t 2030

Template: HFBR Qen Watr, Aksmn.. 40lI 100b ' U)
TanplatetiSumup(UWd): 164e

Template OOL Heavy Metal Masn (SfT): 0000377
Temnpite DecayThe: 20 years

Estamted
Canister usage:

[ 0.14

IL Fdmtis in X.D X, b Y. Yb Gammla Souro"s
Photo Total

2MWd9 F6 m No3ina85 877.01 80umfin9 2A2t5-0ity Nominal Fact Bouding Fuel Ene50y Photorhec
Radionuclide Template FUel B .mup 877W.0tu 1sp lWdf 0.0C0 Ive0 0 3.. ) Gr0up (b 3nding)
Ac-227 3.1355E-10 338.51 677.01 0.00E+00 1.0SE4.7 2.12E417 Avg. WV
An-241 &0194E.0 3 338.51 677.01 O.OE+00 2.71E+00 5.43E+CO O.OtSO 7.157113
An-242m 1.3694E406 338.51 677.01 O.COE+00 494E7 4 927E.9 4 0.04 9A75E+13
Am-243 .7096E405 338.51 677.01 00000E+0 126E402 2.51E42 0.375 1J11E+13
C-14 2.6464E-OS 338.51 677.01 O.OOE+00 &96E5.0 1.79EC05 00575 413=03
C-3w 4.A441E341 33851 677.01 Q0OE+00 1.D28 3.0EE28 OA 4.714E-12
CP-243 5.7029E046 338.51 677.01 O.O0E+00 1.93E413 3.86E-03 0.1 ZS0 6.E+12
Ci-244 4.6555E34 338.51 677.01 Q0OE+0C t.58E+00 3.15E+OD 0 o2 730E+12
Co-60 4.8663E45 33B51 677.01 .O0E+00 1.6SE-02 329E432 o o 31Z9EU2
Cs-134 1 .OS38E42 33B.1 677.01 o.OE 00 3.6DE+00 7206E+Oo 0.5750 734+83
Cs-135 4.2564E4S 33851 677.01 0.00E+00 1.44E403 29.8E843 hsea Pow E12
Cs 137 2.0358E-00 338.51 677.01 Q.OOE+OD 1.89E842 1.38E+03 12500 Ht e96EUll
E1154 5.1956E42 338.51 877.01 O.ODE+OO 1.76E01 Q.52E+01 1.7s00 1351E+lo

Eu-155 A.4295E-02 338.51 677.01 .O5E9 0 4.84E+D0 9.68E+0 z22co 2.1t3ta +0a
Fe-25 134560E43 338.51 677.01 O.OE+00 4.59E-1 9.18E401 2.7500 125E. 0
H-3 4.625814-03 338.51 67700 O.WE604 1.S7E+0D 3.13E0-0 35000 6.. o 4a
I.129 6.645SE407 338.51 677D01 O OOE+OO 2.25E404 4590E404 beOOO Zo37E*4

Kr-85 1.08M+01 33851 677.01 0OOE+00 366E+01 7.32E+01 73M s-i4w0
Np-27 a.15?JE45 S?851 677A01 OOOE+CO 1.07E42 2.14402 8+0M 2ZM+02
PF-231 9.7023E2-10 S33.51 677.01 O.OOE+OO 3.28E407 6.57E407

PF-210 1.1731E-11 33a51 677.01 O.ODE+CO S.97E409 7.94E409

Fm-147 2.44D5E402 S33651 677.01 O.OOE+OD rt.26E+OO* t.65E+01

P>23B 153-58E41t 33851 677.01 _O.ODEFOO 5.2E401 1.04E+02

Pu-239 6.9502E-04 338.51 677.01 O.ODE+OD 2.36E-01 4.71E401

P-2410 S.76S1E404 338.51t 6777.01t OODE+OO *.27E-01 2.55E401

Pu-24 S.0911E406 S38.51 677.01 O.OOE+OO 1.05E4S 2C09E403

Ra-226 5.5079E-11 338.51 677.0t o.ODE+00 1.86E4£t8 3.73E48
Ra4!2B 1-,?335E-14 338.51 I7.t OOEO 45E-12 _9.03E-12

PAI106 _7.339M0E6 338.51 677.01 MOODE+OO Z.48E43 4.97E403

sen9 1.2339E45 33BS1 677.01 Q7OOE+1O 4.18E4a3 a tE4s3
Sn-126 1.0194E45 S38.51 677.01 QODE+OO S.45E403 6.9DE403

Sr-90 1.9064E+OO 338.51 677A01 0. W+O 6.45E+02 129E+OS

Tc49 &S.5E404 S3BS.1 677.01 O.ODE+OO 1.29E401 2568E120

Th-229 4.9198E-12 33851 677.01 DOoDE+OO 1.67E409 3-33E409

Th-230 1J547E-08 33B.51 67.1 OOEO .7-6 7.14E 06

Th232 2.070E-14 338.51 677.01 QOO0E+OO 7.01E-12 1.40E-11

TI8 4E4M-08 338.51 677.01 QOOE+OO 1.65E45 3.31E-0
U-232 1.S414E47 338.51 677.01 O.OOE+OO 4.54E405 9.08E45 themat ov

U-233 &atclate 35t851 677.0r ut I.f C E+OO 1.28E46 eZ5E 06 Nominal etat aoueddI .
UT234 5 lD47E45 e 338e51 677.0tkl dby 1.76Ea2 3y52E42 -Output Heal Outpu
U-235 -2.8661E4S6 3 38.51 QO 159E403 i .f.R4. (_194Wafst) (waft)

U-236 1.6701E405 S?8.51 677.01 O.QOOE+oo BSJE3 J- ;1 4132_0 0.7sIE40D 11.SE401

t2'38 9.4194E-09 33&51 Q O O 0 1.86E405 1564E-0 O S AtiEV t ^ Te- OW
Y-90 129070E+OO 338.51 677D01 O .ODE+OO 6.46E+0_ 129E+OS03.. B...

DOW Ra~~~~~onuclicles &~~~~~~59E+02 1.32E+03d,'

Templatne Selecton Sun .-

From SFD U&N Basis bor Paamewr Diffewencer:

Ackw U W1desa HEAWYWATER HEAV WATER

F"t Claddin: ALJUM AUJU

BOL Cotitmt_: U . U

*Oi. enrhme: 9XXXSD49 40 ID lOo

Blt ummSlmnw {WOl fos r bumutp used In estinwte:

111mirmt bw51 uwtp ahho ta tohq mew mas _ Mw d.

Chek

ttWDluqer Given Bunu Estmaed EOL tMlvn EOL HUi *

iwbf mmrmna. n mw_. *A.~ or Ohr doeS cotinnn We kdlt.on Isa fo k i -

'TOW oaumW or d kud asted wihtit Us wwmuhst fMbedkled by B(X havy metel msID gtspeocW-*tvt- (MWdUT)

,1

.I

OOEISNF)REP4078
Prevision 0 I

MPg ai 2003
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I
Fuel Radionuclide Inventory Worksheet

L FId IIIROTtmplatl jffarn*aiLo
Fuel Namm. FAR TUBES (UAl.X-HEU) GERMANY

SNF ID # 663
Fuel ULins A Deecr 105 -ASSEMBLY
Hemv mew Moms Bowl.9.8Ut: EOL.13.388kg
ROD Slarage Slit. SRS

'Fud deca SW dat: 2010
Esthuate b aof 2030

Tu st. FFBR (He yWant. Akim.. 40bs 1C0%. U)
5
rerpids Bumupp(wdUW 164.6

Temples SOLS Heavy Mew mss (MT): 0.000377
Tempbolat Decaw Thne 20 vern

ESlimaled
Canister usae

la-XIO'
1 2.92

IB. Esdute In X. - -mxb Is Y. y, Ganm Soure
Photo ToWd

CiIMWd From Nominal Bounding Fuel lnjtjj Acthty Nominul Fuel Boundi Fuel Energy Photonsfsec
Radlonuckle Template Fuel Dunup (MWdO Bumup (mWW (Ce inento hsWentitesMCI Group (bounding)
Ac-227 3.1355E-10 5,80Q95 11,605.90 O.ODE+OO 1.82E4S0 3.64E4S6 AS MeV
AM-241 8.0194E4- 5,802.95 11,605.90 0.00E+00 4.65E+01 9.31E+01 0.0150 1.227E+15
Am-242m 1.3694E-06 5,802.95 11,605.90 0.00E+00 7.95E-03 1.9E-02 0.020 2.529E+14
Am243 3.7096E405 5,802.95 11,605.90 Q.OOE+00 2.15E-01 4.31E-01 0.0375 2247E+14
C-t4 26464E-ae 5,80Z.9g 11,605.90 0.00E+00 1.54E-04 3.07E-04 0.0575 2X9E+14
CI-38 4.444E-31 5,802Q95 11,605.90 O.OOE+00 2.58E-27 516E-27 0.0o50 1.440E+14
Cm-243 W7029E-06 5,802.96 11,605.90 O.OOE+00 3.31E-02 6.62E-02 0.1250 1.020E+14
Cm-244 4.6555E.03 5,802.95 11,605.90 O.OOE+0 2.70E+O 5.40E+01 020 1240E+14
Co-G6 4.8663E-05 5,802.96 11,605.90 O.0OE+00 2.82E-1 5.s5E-01 0.3750 534E+13
Cs-134 1.063542 5.802.96 1t8605.90 O.OOE+00 617E8+0 123E+02 0.5750 8X72+.4
Cs-135 42-564E.06 5.802.95 it,60s.9s O.oE+00 2.47E402 4.94E8-2 0.8500 2.325E.13
Cs-137 2.0358E+00 5,802.96 11,605.90 O.O0E+00 1.sE++04 2.368+04 12500 1.491.13
Eu-154 5.1956E402 5,802.96 11,606.90 O.0OE+00 3.01E+02 6.03E+a2 1.7500 5.7458+11

J
I

1.66E+02 2.2500 3.674E+07

1129 6.6403E4-7 5,8.96 11,605.90 .OOE+00 3.aSE43
Kr-85 1.080SE-01 5802.96 1t1,605.90 OOOE+00 627E+02
W-237 3.1537E-05 6,8095 11A.605.90 O.oOE+00 1.83E-0

27500 ±149E207

3.5000 , S0.3E+05

5.0000 3 492E+CS
7.0000 4.03E404

11.0000 4.5WE403 Li3.66E-01
Pa-231 9.7023E-10 s6ao0s5 11,605.90 QOC.E+O 5.83E-OB 1.13E4-

6.618E- 138E-07
1.42E+02 2.83E+02

s1F23M 6.9502E-04 5.802.95 I 1,606.90
PU-240 3.7631 E-04 5,8s2.95 11,605.90 o.oE+C 2.18E+00 4
Pu-2411 t3U33E-M Saa2.9s t1 6mmS 0.aE+co 7.7sE+a2 1.s6E+03

PF-242 309t1 E-0e 5s8.95.s 11,605.90 OOOE+oO t.7sE 02 3-sME02
Ra-22S s.SCF7sE-11 5.802zss tt605.90 O.ODE+OO 3.2CE407 e.3sE47
Ra22s 1-3335E-14 s5ao9s 11,605.90 O.OOE+CO 7.74E-1tI 1.55E-10
Ru-108 7139Ma-Ce saozss5 115605.90 QOCE+OO 4216E42 8.52E402

SO-79 12339E405 SB95s 11,605.90 QOD0E+aO 7.16E402 1A43E401
Sn 12S t.0t94E45 5,809s 1t,s05.90 Q.ODE+OO S.92E402 1.18E-t
sr-go 1.9064E+00 5.802.9 11.606.90 Q.OOE+Co 1.11E+04 2.21E+04
Tcs-s 3,8056E-4 5.80195 11,606.90 O.ODE+OO 2.2tE+oo 4.42E+OO
Th22. 4.919SE-12 5.802.s5 11,605.90 O.ODE+OO 2.85E-0 5,71E-0
Th-230 1.0547E-08 sas802.9 11,605.90 QOD.E+00 6.12E-05 1.22E-04
Th232 2.70SE-14 sAsozs 1 1,860.90 O.ODE+OO 120E-10 Z.40E-10
TI-20 4ssB27E408 6.802.95 11,SOS.90 O.ODE+OO 2a3E44 5.e7E044

W32 1.34t4E407 5,0.9os tt.6s5.90 Q.OOE+OO 7.78E404 ts56E43 _
u-23 3.7679E4.9 5s802295 11,605.90 QocE+ao 2.19E-0 4.37E-s0 N
W-34 52)047E405 5,802.95 t1,60S.90 Q.ODE+OO 3.02E-0t e.o4E-0t
W-35 -za86etE48 5 ao2.95 noo0 3.4CE42 1.74E402 3.4CE402
u-23 I.SMoE-5 5s aozs 11,605.s0 QODE+CO s.6sE4-2 1.94E-01

U-=8 94A194E409 s 80ots noo 1.32E43 t.Z7E48 1-32E403 _
Y-s0 1.9070E+o s,ao2.ss 11,605S90 Q.ODE+OO 1.11E+C4 Z.21E+04
Other Radionuclides .Ma+04 Z.26E+a4

TIL Templat, Sdecdioou Swhmn% BwmP Sunsar,. sand -b.c,
T7 late Selection Summaq-

Fm SFD Used Ba or Parameter Differenoeb
Rectm Moderator HEAV WA1ER HEAVYWATER

Fud Clading: AUM ALUM
DOM Hl Constiuents U U

BOL Enichment%: 80 4010100

BurnupSumc y(lWO sasb br burnup used in es mab:
, ~~~~~Fro SFD Estlwted

NhS~~~~~~~~~~~~~~~Wo scliaed hol " nels mm destas

Bound~~~nW.1 "Am e f Is _be brc a h bm4

Whacksr

U

4
LI

Thermal Power
Nonind Hea Bounding

Output Heat Output
(Wtt) (Watts)
1.85+02 3.2E+0

J
Total ToW I

U

t

J
I o.M ik .ssI I

Norks am! I
Esthuated EOL HIUran SLO0L HM

I -o1.01
13561. j'ReHct ihdown. cm re rweal slorae. sifting or other dab corfim*g VW Irdati cesed tor lhd.

5
Tos txm lor alk assocaed with oi woutsee must be dvlded by BOL heavy mel mass to gel specllc hbsup vals (RWdMT).

a
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Fu el Radionuclide I ntory Worksheet
A! k a10T~mnPlatewnor"51ion a

Fuel Name: FRR TUBES (UALX4EU) GERIMANY
SN D M. 685

Fuel Unts &t Deur 130- ASSEMBLY
Neavy Metal Mass, SOL.27.23g: EOLr18a7Mg
RWO SUrage.: $RS

'FueldecayM datir 2010
Estimates as u. 2D30

Temlat: WBR (ebavy Water. Mn., 40T 1 .D-,U)
'rempte Stanup(M Wd): 1646

Templte ROL Heavy ta Maess (1Th 0.000377
* Template Decay Tkne: 20 vews

Estimated
Canister usaMe:

3.61

t.Es;ates' i if,, x. b Y. r Gamma sources
Photon Total

CLMMWd From Nomlnal Bounding Fuel Initial Actvity Nominal Fuel Bounding Fute Energy Photonaeec
Radiorncllde Template -Fuel Surnup (AWd' Eumup (4MWd' (Cl) IentorntC) lweentou*Ci) Grop (bounding)
Ac-227 3.13556E-10 8,142.55 16285.10 O.OE+00 2.55E-06 5.11E-06 Avg. Hey
An-241 8.0194E-03 6,142.55 16,285.10 O.OE+00 6.536+01 1.1E4A02 0.0150 1.725E615
An-242m 1.3694E-06 8,142.55 16,285.10 Q.OOE+00 1.12E402 2.23E-42 OZSO 3S549E14
Am-243 3.709GE-06 8,142.55 16285.10 0.002+0 3.02E-1 6.04E-01 0A375 3153E414
C-14 2.6464E4- 8,142.55 16285.10 0.001E00 2.15E404 4.31E404 OC575 333+614

CP364.4441E41 A8142.55 16,285.10 O.OOE.00 3.62E-27 7.24E-27 0.050 2W1WE114
Cn-243 5.7D29E46 8,142.55 16,285.10 O.OE+00 4.64E02 9.29E-02 0.1250 t.431E414
CIm-244 4.855E4-03 8142.55 16,285.10 0OOE600 &679E01 758E401 02250 - .9724.14
Co40 _ 4.1876345 8,14255 16,285.10 O.OOE.00 3.56E-01 7.92E01 1J750 7645E.13
Cs-134 1.053E4-2 8,142.55 16,285.10 0.001+00 8.66E-01 1.73E5 85750 124rE-15
Cs-135 42566E47 6 8,142.56 16285.10 G.OOE+00 .47E-02 6".9E-02 OJ5CO 32713
Cs-137 2.0356E600 8,142.55 16,285.10 0.OOE+00 16.E+04 3.32E704 12500 .02mE+13
Eu-154 5.1956842 8,142.55 16285.10 O.OOE+00 423E+02 2.46E+c42 7500 03S1
Eu-155 1.4295E2-0 8,142.55 16285.10 O.OOE+0 0.400 56 2 203301 02 02500 1155E+07
FP-26 1.3560E-043 ,142.55 16.28510 O.ODE.00 3.6OE401 2621E401 20750 3016E+07
H4 4.62534303 8142.55 16,285.10 O.OOE+00 77E.01 753ZE+01 S5000 124E306
l-i29 42 403E107 8,142.55 16,285.10 0.OOE00 54E6-03 5.OBE-02 SAM 490EC
tr-SS 1.080SE9-1 8,142.5 16,285.10 O.OE406 +8DE00 1.76E073 7A= 5JVAE-WH
p-237 31537E33 5 8,142.5 16,285.10 O.OOE00 2.57E401 5.14E41 0 li= 644SE03

P-231 9.7023E0-10 8,142.55 16,285.10 0.006+00 7.98-06 158E45

Pb-210 1.27339645 6,142.56 16,285.10 0.006+00 1.00641 2,016.01

PS-147 2.4405E4-2 8,142.55 16,285.10 0.006+00 16.3E002 3.97E+02
Pu-23 1.63584+01 6,142.55 16285.10 - O.OOE40 O 125E503 2-s10CE03
Pu-239 .9502E-04 6,142.55 16285.10 O.OOE+00 5.66E+00 1.13E+01
h-240 3.7631E-42 8,142.55 16285.10 0.00E+00 4.06E+00 6.013E6
Pu241 1.3433E41 6,142.55 16,286.10 0.OOE00 .59E463 2.19E043
Pu-42 3Q9llE406 8,142.55 16,285.10 Q.OOE+00 252E42 5.03E402
rRa-226 550O79E-11 8,142.55 16,285.10 Q.OOE+OD 4.4BE407 8.97E4C7
ria-228 103335E-14 8,142.55 16,285.10 O.OE+00 1.696-10 23.7E-10
Ru-106 743392 6 08 8,142.55 16,285.10 0.OOE400 5.98E-042 120E41
Se-79 12339E405 8,142.55 16,285.10 O.1O2c00 1.00E1 Z01E411
Sn-126 1.0194E405 8,1425S5 16=8.10 Q.OOE400 8i3-0E2 1.66E41
Sr-90 1.9D64E+00 8,142.55 16285.10 Q.OOE+00 1.56rz04 3.JOE+04
Tc-99 3.8056E44 8,14255 1628.10 O.OOE+00 3.10E400 6.20E+eo
TIF22 _4.9198E-12 8,142.65 16285.10 QOOE1+0OO 4.01E48 8.01E48
Th-23 1.0547E408 8.142.55 1628.10 Q.OOEc40 85SE1-05 1.72E044
Th-232 2.0705E-14 8.14255 16285.10 QOLOEc40 1.89E-10 3.37E-0
Tl-208 4.88e2E48 &142.55 16,285.10 QODOE+Z 3.98E44 7.95E044
U232 1.3414E407 6,142.55 16,285.10 O ODE+00 1.09E43 2.18E403 Theniul Power
WB3 3.7679E49 8,142.55 16285.10 O.ODE+00 3.07E45 6.14E45 Nominal Nee Bou~nding
U-234 5.2047E405 8.142-56 1628.10 QOOE400 4.24E401 8.48E-W -Oulpu4. Hemot nputt
U 235 -2.8661E4G6 8,142.55 °°° 4.78E402 Z.44E402 4.78E402 (Wsfts} (wafts)
UI-236 I.6701E405 8,142.55 16285.10 O.OOE2400 1-46E401 2.72E401 2.35E#02 VR40.t~2
U4!3 9.4194E409 8,142.55 0.0 1.86E43 1.7BE403 te6E43 Tolal ToWa
Y-90 190170E+00 8.142.55 16285.10 OQ)OE+00 1.551204 3.IIE044
Other r _donc~ - .lSE+04 3.17E404

aw_ wSnv s- -T v
t rrnnp" Solon s Fran S- Uee II emplate Selection Summary_ _

Ractor Modersorf7: W A HEAVYWAERMLi ~~Fuel Oedw. ALUM ALUMF OL NM Ckhltuents.C -U U
IOL Enrchment %: so 40b100 .

V I unwP Summary (U- From SF0 I Estimated

,, . . . ,

SasIs for Parameter Differences:

Basis r bumup used In estimate:

I
*.l42DqNOWkW bmW ftb&W km 1* " MU sem *Woyo&

I - IaMft1j8=*qkmW=KavdlDb9kke , 1, kxvV.

I E w n nM uf loler I Elv - lft nuo Eostmad EOL HWGlven EOL HU
101Kcmhae

_ .__ ., .

'Reasor ekwn., cme vemmal, torge,. 9*bgln orciherde em fi 3d bredallon ceased ftr uet.

'Toa bInm for aset k esockaed wm tie wak~et mxst be vdebd by 80L heavy metal ma to get eelc btih vskies (lwoU ).
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Fuel Radionuclide kwentory Worksheet

;.fud imnd Teoplst* WonfwmtionEU~~.,
Fued Hum, GCRE (IZ SERES)

SNF I t 916
FuWl tWAS A Deemr 3 -4 CONCENTRIC TUBES
HeayMetal Mass: BO1M.06711g EOL.1.018kq
ROD Storae SIte INEEL

'Fe decay slta dat: 1960
Estiates as : 2D30

Tecple: Pafnder (UO Water. SST, 60 D 100%. Ul

uTerete iurip(UWd): 6.01
Template SOtL My Mtam M): 0.00012882

Estrted
Canister usage:

ISIz1a,
0.00io

Twnptte DVe Thie 06 Yar
lL E~natites :. . . n xN xb b Y. Yb Gamna Sources

Photon Toal

CilUWd From Nnr Sounding Fuel hflActivily HomeinafFel Sounding Fuel Energy Phloonueec

Radonuclide Tenplate Fuel Surnup (MW) Olwlp(WW) (Cl) hnentoles(CI) Iventores(CI) GrouI (bounding)

Ac-227 4594OE-0 46.19 92.09 O.OOE+00 2.12E4S 4.24E-06 Avg. WV
Arn-241 1.1471E-04 46.19 92.39 0.ODE+OD 5.30E-03 1D.6E-02 0.0150 3.72.12
An-242m 7A210E049 46.19 92.39 O.OOE+O0 3.43E-07 66E4-07 0.0250 7,0C6E+11
An-243 9.8236E-10 46.19 S239 0O.OE+00 440-08 9.OSE0- 0035 0e09E.11
C-14 22920o-04 46.19 92.39 O.ODE+O0 1.06E-02 2.12E-02 00575 6.3411
08-36 122600C-6 46.19 92.39 O.OOE+O0 .6.6E8-0 1.13E-04 0.0650 3.46E&11
Cn-243 t-200DE2-10 46.19 92.39 O.OOE+OO s.s4E-0s 1.11E.08 0;.1250 2.559E+l1

Crn-24 7Ms77E-10 46.19 929 OOEO .0E4 e.s8E&s 0225 3401E+11

Co 60 13732E43 46.19 9239 0 .COE+CO e34E4-2 1217E401 OJ750 tA83E+II

Cs t34 12MoE-10 46&l9 9239 O.OOECO0 s.e7E-0s t.1?E-Os 05750 2A95E+12

Cs tM 3.0316E.05 46&t9 9239 QODOEOD 1.40E403 - 2WE-03 OJO 2A24E+10

Cs 137 72.2s7sE.1 4 93 QODOE+OO &35E+01 6.71E+01 1.2500 1.7s4E*10

Eu-164 5.s7SM-05 46.19 9239 QODOE+0 Z.76E43 SS52E4-3 .7500 623E40

Eu-155 t os77E-05 46.19 92.3g o.ooE+00 4.esE404 s.77E44 22500 1.179E+06

Fse- 4.1631E407 46.19 92.39 QooE+ao t.s2E4s 3.8SE-05 2.75OD &2soE

Hx3 ~~~~~~4.6722E-04 46.19 9239 O.OOE+OO tl16E402 4.32E402 s sox 6A94E+OO

-29 7.3195E.07 4u.19 9239 .OOE+0C 3.38E4s 6.76E-05 6 0Do 2270E+00

Kre5 89418E.03 46.t9 923 O.ODE+OO 2.74Et01 5.49E-01 7W 2.510E-01
tI6-04 11AM 2.819002

pa-23l

92.39 O- 0.E004 I- - -02
Pu-239 6.6722E04 48.19 92.39 0.OOE+00 -~3.08r-.02

Pu-240 8.6556E,05 46.19 9239 O.OOE+OO 4OOE43 e.00E-03

Pu-241 1.6889E404 46.19 92.3 O.OOE+OO 7.BE4-03 t 4-02

PU-242 1.9717E.09 48.19 92.3 O.OOE+000 9.1IE-08 1.t2E-07

Ra-226 4.5740E-12 46.19 923 Q.OOE+00 2.11E-10 4.23E-10

Se-79 1.3220E456 46.19 - 92.39 O.OOE+OO .IEt 1.22E043

Sn-126 1.1489E.05 46.19 92.39 Q.OOE+00 s.31E.04 1.06E403

So-90 6.6872E001 46.19 9239 Q.OOE+Oo 3.09E01 6.18E+01

Tr-g 4.6639E-04 46.19 92.3 .OE+O 2.10E0-2 4.31E-02

Th-229 Z3727E-11 46.19 s2s O.ODE+00 1.10E-09 2.19E49

Thermal Power

Nonal Heat Bounoding-
Output Heat output
(Watts) - twats)
376E4"1 7641

Toa TotaM

4s.19 o.oo 2.16E43 2.03E-03

46.19 9239 O.OOE+CO 3&09E+Mo 610.tE01

LI

Other RadFonucldes 4200.01 639 0

U e i atre ~lecte S u , u o u ~ n .audl he s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __._ _ _ _ _ _ _ _

Frw iiie SateztILn ...FDJv U Basis for Parameter Differences:

Reactor Mod=rr- UGHWAT UMTWATER

FI WC leg SST o
*OL M Cnsiturit U U

30L Enrlhdunn % 93671 6010100

Burup Summary (uWd)m esis 10r burnup used hI estimate:
Fron SFD Estimied

Checks .

Eastknoted BwmVW
wp Itutfiplbr Given Sunup Etimated ECO. HNWGe 0OL MM

___3___
d b y ~ .3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

'Reactor Cwn.cemoval.eorage. i or orer d3te tmfig nralm cenased r ie.

txbMag ford luer mdeld wel #, wkoeheehW. mug be ded by 0L heavy Metal m to get 4edkc b e veMas AWPdMl.

- DOE/SNFIIREP-C078
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I1
Fuel Radionuclide Inventory Work5sheet

Fuel Nunu GENTR
SNFP I O- 97

Fuel IUnf A Descr If6- STACKED DISKS
Heavy Meali Uav= D0L.3.592kg EOL.3.984kg
ROD Storage 58. SAS

'Fud dca stW dat. 2036
Estitate ad: 2030

Temple: ATR (LigN Water. AMms.. 6o 0 1O0. Li)
'Tempate Dunup(Uw* 3672

Template SOL. Heay Me W Masw (U: 0.00116681
Tuhlat Dea Thma S wear

Estimfated
Canister usoe

IrSIg*'
0 ."4

IIL Eatinatt$. - 5' .' . .m x. I b y,, Gamnm Sources
Photon Total

CUYWd Fron NOminal Bounding Fue Util Activity Nominal Fud Boundng Fud Energy PtotoN"GO
Radlonuclide Tenplate Fud Bumup (UWdf Burnup (Wdf (CI) Inv-t WCI) bbvatoe(CI) Group (boundcing
AC-227 1.4545E-10 7.58 15.15 0.00E+00 1.10E4-9 220E-09 Avg. MaV
An-241 1.1190E-3 758 15.15 0.00E+00 8.48E-3 1.70E-02 0.0150 2.23+12
Azn-242m 4.54256E07 7.58 15.15 00+00 3.44E-08 88E-06 0.0250 e2s8E+11
Am-243 1.4921 E-06 7.58 15.15 0.00E+00 1.13E-06 2.26E-06 0.0375 s5*21+11
C-14 5.7244E49 7.58 1S1 0.00E+00 434E-08 8.67E-08 0.0576 5s714E+11
C1-38 1.3124E-32 7.58 15.15 0.00E+o0 9.94E-32 1296-31 0.0850 3.643E+11
Cm-243 2-3476E-47 7.58 15.15 0.00E+00 1.79E46 3.598-06 0.1250 31558+1
Cm-244 5.2042E-05 7.58 1-15 0.00E+00 3.94E-04 7.9-04 0oo 3J08E8t11
CO-80 3.8208E-05 7.5 15.15 O.00E+OO 2.88-04 5.79E-04 0.37_- 1.495f_11
Ce-134 4.8693E-60 7.58 15.15 0.00E+00 3.69E+00 7.38E+00 0.570 20538E12
CB-135 3.4477E6-0 758 1.15 0.00E+00 2.61E405 5.2Es-06 o0O 28758,11

I
I
I758 0.00E+00 2.18E+01 4.35E+01 I 12s5 5.349F-1O

1.24E+00 1.7500 2243E.0
E-01 22500 4.7058E.4

2.7500 Z707E407

1-129 7.5300-607 7.58 15.15
le._ss 0 -ss-Aq 7 C5 la5 or A .dJO 0 .JVm A

Np 237 ss5479E-06 7.58 15.15 QOO0E+aO 72. E-s tA5E044
Pn-231 8.92m7-1o 7.58 15.15 QOO0E+OO 8.77E409 1.3sE&
Pb210 3.760E-12 7.58 t5.15 OOOE+OO 2.85E-1 I 5.70E-1 I
PFW147 2s54s2E+00 7.5s 15.15 OOO+oo 1.9E+01 &86E+01
Pu23S 2c050E- 027. 5.5 0E+OO 1s58E-0 J.11E41

P-D3 42'ssE44 7.58 ts.1 tS .QDE+OO 325E403 &49E403
P7-40 2.44OIEE4 7 s151 .OJE+00 IJ15E3 J.70E403
ni-241 6s764E402 7568 t5.tS QODE+OO s.21E-0t 1.04E+OO
Pu242 &3.6E-47 758 15.15 O.ODE+OO 2.7sE46 S.SOE456
Ra-226 &804sE-11 758 tS.15 O.OOE+oo 2.S8E-tO 5.76E-10
Ra22S 2.99o2C-15 756 151 .O+o 27-4 4.53-S14
RU-1OS 1.905sE-01 758 t S.tS QOOE+OO 1.44E+OO Z 89E+00
S -79 12936E-05 758 15.tS QOO0E+OO 9.s0E-5 t.sDE044
Sn12S t.1574E405 7.s8 1S.15 QOO0E+OO a77E-0s t.7sE044
Sr-o 2-7505E+00 7.58 ts.ts O.OOE+OO 2.0_E+Ot 4.t7E+Ot
T.Sst 422ME04 7.8t51 .ooE+oo 320E403 6.40E43
Th22s t.ss4sE-t2 7-55 15.1 OOOE+oo 'A3E-11 2s86E-11
T-M>3 1.7042E48 7.5s 15 tS o.DOE+oo 1 -9-0E7 2ssE407
Th-M3 7.st32E-tS 7-5 ss.1 S.00QDE+OO 6.s2E-14 t1ASE-13
Tteos 4.4063E-08 758 tWts O.OOE+OO J-,4E407 &ssE47

s22 IJIsIE407 7ss4 15 tS O.ooE+oO 9.96E4U7 1.9sE4S0 _

s233 1.9 64E-09 7-5s ts. r .ooE2+oo t.4sE46 2.96E-08 mmn
to3 ts37tE404 758 ts.ts O.ODE+OO t-sE43 2.7sE403 O
s23s -2.727sE408 758 0.00 8,10E-03 &OBE-03 aOE-03 "

LI
Ui
J
J
jThermal Power

malt Heat Bounding
hitput Hat Output
Nafts) (Wafts)

U-236 1-543E-05 7.56 15.15 0.00E+00
-2 -428tE4-09 758 0.00 .13E-05

Y-90 2.7505s+00 7.58 15. 0.00E+00
Oth0m Rabouom:

1.17E44 3.48-41 7.68-CE

Total Total I
3.90E+01 7.79E+01

ISi
. . i . m.

Basis for Parameter Dierences:
peEoreraoni.IGIWa UGHTWATER I

Sol. HE Co euetj~~
30SOL Em cimn % 938S7 00le100 l

Li
(Bumup Sunumy (UWdi
I

_.
*e1 SiF I I

tiarbks*tg

Bondhinw.
I -

fosi r bumuzp used in estimate.

bamu3 oftila km Oe harry mwd mm timate4
bumsasazimnulob. ece tid bump.

U
I

I
Estimated Brnaupf

Surrul u-tt-W I Given Bumup I
oo01

Estimated S0OL H iEs S0L HE
I I.0D

___ _ ___ __ I_ _ _ _ _ _ _ _ _ _ _ _ _ _| ,* v ^ VF

eu r id w .C m .r n e i 1 m . orop q chern dale co elim ilrg 8nl Iradallon ceased for AMe. I
TotW al tw for at fW acied wAM Ws wotrkhel mnwl be uividd by 30S tev Mieta Mau Om p1 Vpedil tXmV vake (UWd.I1
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Fuel Radionuclide Inventory Worksheet

edlaidTenipste inforatiIon ,; .;:.
Fu Narwn GRR (ALX HEU) GREECE

SNFID#. 440
Fuel Itksa & Dascr: lOB. MTR TPE
HeavylMetalkMass: .1.OL18.7Bkg; EOL.14.72kg
ROO Stora She: SRS

IF" decay ta date: 1993
Estimates asof M30

Templatde ATR ( tWaterW, Aan.. 60to 10MI, U)
fteniste Sorup(UWCd): 3672

Tauplate BOL Heavy Metal Mass (11h: 0.0011,669
lr- I-- ~ -

Estimated
Canister usage:

1S6x1Y
I3ao

ilL Estmates m2.bi 1 X Xo b Y. Y* Gamma Sources
Photon TOtal

CIMWd From Nominal Bounding Fue Initial Activity Nominal Fuel Souncling Fuel Energy Photons/eec
Radlwondide Template Fuel Bmnup IUWdf BuStp (MWdf C) avnoesnt ) -entkvLeCI) Gnup wunding)
Ac-227 2.0068E-09 3.825.20 7,650.40 0.00E+O0 7.68E-06 1.54E-05 Avg. aeV
Am-241 2.5251E-03 3,825.20 7,650.40 0.OOE.0O 9.66E+00 1935+01 ow0150 5635E+14
An-242m 3f9624E-07 3,825.20 765.40 0.00E+O 152E-03 a03E-03 0ons0 1.170E+14
An-243 1.48a0E-g 3,825.20 7,650.40 0.0DE+O0 &69E-a 1.14E4-2 0375 1.017E414
G-14 5.7053E49 3,825.20 7,650.40 o.ooE+oo 218E-05 4.36E-05 0.075 13095E+14
C836 1.3124E-2M 3,825.20 7,650.40 O.OOE+00 s02E529 1.OE-28 0oNos 6s65.E+13
Cm-243 1.1430-07 3,825.20 7,650.40 0.00+00 42.67E-04 374E5 4 0.1250 42s715.03
C>-244 4.1S6-02 a,25.20 7,650.40 .OOE+00 1.32E502 126E-01 07.200 2.594E013
Co6-D 7.4047E247 3,825.20 7,650.40 0.00E+00 2.83E-03 366E-03 o3.7s 2nEd13
Cs-134 23.03451-0 3,825.20 7,f65040 O.OE+00 71,2E1 2 E 3.s01 os7so 4n94E+14
Cs-135 3.4477E4S6 3,82_.20 7AW.40 o.oDE+00 11 t2E4-2 2.6tE402 0.8500 5CWEd12
Cs-137 1 4365E+00 3,825.20 7.6SD.40 o.DDE+OD S65DE+03 11.10E+04 12seo 2,411sE+12

Eu-154 7.3230E-03 3,825.20 7A50D O.OD1E+0O 20E+01 5.60E+Ot 1J7500 11351E+11

Eu-155 ss92ssE44 3,825.20 765040 o.OOE+00 227E+OD 4SaE1200 22500 1.13SE407
Fe-S 227s1E406 3.825.20 74SO0 O.0012+00 8.72E-03 1.74E402 2-7500 1nasE407

1+3 1SroWE03 3,825.20 7,650.40 QOOE1+00 7-53E+00 1s51E+0 3soco 629sE403

R-129 7-S300E-o7 3 s5s20 7,650.40 Q.OOE+00 2.8BE-03 5.76E43 5000 2 s72403

Kr-85 4.11176E-02 35M20 7,650Q40 o.OOE+00 1.581202 3.1sE+02 7nooo 2.811s242

Np-237 9s752E4E 3,82520 7,650.40 o.oOE12 CO 3.6EE2 3E-02 1111C0 3.139E1
Pa-231 3.s37sE-09 a &82520 7,650G 40 .00E+00 .5 E-05 3 °'E

Pe-238 1.6217E024 3,1125-20 7,650.40 0.0015+00 4.2DE-01 1.24E+02

Ra-226 9.01141240 3J2~7,520 7,keE a0ed40 h We.OE0 3AuEu06 &SDEE.

Ra-228 3.1019E-14 ~ 3st 82ate 0 7,5.4 .mE00 11/-0 .7EI
Ru-106 2.1225E40 3.82520 7,650.40Eatboeed S0. It12lve S 12t. 7 1 NEit

So-79 12930!5 3852 7804 1..E002 .5-2 98E
SRea126 etedon.5wefeovl, toa 5 3,825orB .20dteceflitg 7,ls50t.4ca0d a hie.00+0 441-2 88E

Thenmal Power

nal Ht . Sd
h~.utpt melat Olltput
-(Watts) 1atts)

40E4M1 1.25E42
Total Total

aTvolb b ia r a etkel aocated utlh les watket mut be divded by BOL heavy Ietal mass to get fpelic burrM values MWd'tM).

D0 EJS NFJ EP.0 8 a 2 0March 240D
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Fuel Radionuclide Inventory Worksheet

Fuel Nuns GRA (UALX H-Et) GREECE
SNF ID*: 1069

Fudl Unft A Descr~ 46 -MTR TYPE
Heav Nisa Maom B0L-7.99kg. E0L.62Zkg
Rm Storge Sam: SRS

'FUad dca sat da: 1993
Estbnte as d 2030

Tmplam AIR Q.gt Waler. Alm.. 60 to 10%. U)
'Templa 8wmW dW: 3672

Tomplass Om Hevwy Meaul s (ull OO0011e66
Tem-iaba Do TimE 3 3 a

Estrnated
Canister use j
I 1.28

I1II. Estimnatas>- mi x. . b y. Yb Gamma Source
Photon Total

CUIJWd From NOmina. Bounding Fuel Initial Acthvrt Nominal Fuel Boundkg Fuel Ener Photona/sec

RadFonuclle Template Fuel SBnup (MWd- Burnup (Wdf (Co Inventorles(CI) kmw-iea*Ci Group (bounding)

Ac-27 2.006SE-09 1,62925 3,258.50 0.00E+00 327E4- e.54E-06 AMV . V

Am-241 2.5251E-03 1,62925 3,258.50 0.OOE+OO 4.11E+OD 8.23E+00 O.OSO 2.40cEt14

An-242m 3.9624E-07 1,629.25 3,258.50 0.OOE+00 646E-04 129E-03 0.0250 4.983Et13

Avn-243 1.4830E-04 1,629.25 3s25.so O.0E+0 2.42E-03 4.8SE-0 0.0c37s 4.332E+13

C-14 5.7053E-09 1,629.25 3,25.50 0.00E+00 9.30E-06 1.86E-05 0.0575 4.6S2E+t3

0-36 t1.3124E-32 1,629.25 3,258.50 0.00E+00 2.14E-29 42S-29 0.050 21109E+tJ

C-1243 1.409E-07 1t62925 3.2585 O.OOE+00 1.86E-04 3.72E-04 0.1250 1.iiii+tJ

n-244 t.6S22E-05 1,629.25 3.2S8.0 O.OOE+00 2.69E402 5.38402 02250 2.42sE144

Co-60 7.4C47E507 t,629.25 3,25.0 O.OOE+OO 1.215E-03 2.41iF-03 1.00 1.i3784

Cs-134 2.04SSE4-0 1,62..25 3,2s8.50 0.00E+00 333E.42 6.67E42 oEM .744 4

Cs-3S 334477E4-6 1,629.25 3,25as5 0.00E+00 5.62E4-03 1.12E-02 o6m 2t30C+12

Cs-137 1.436SE+00 1,62925 3,25.50 O.OE+o0 2.34E+00 4.6aE+03 1025O t.3E412

Eu-214 7-1230E3-0 1,62925 3,25.5O 0.00E+00 1.1E+01 2.39E+2 t 10.751o 5796+10

Eu-159 4.9259E-04 1,62925 3,258.50 O.OE+OO 9.65E4-1 1.39E+00 2250 4
Feu55 227.3E3 4 1,62925 3,258.50 O.OOE+00 3.71E3-0 7A3E03 27500 4427E

FP3-21 1.968E-03 1,62925 3,2S8.50 0.00E+00 321tE+0O .42E+00 asoO 2AS1E4W

Pt-29 7.5363E-07 1,629.25 3,258.50 0.008E+00 t.23E-4 2.45E-03 o0 1.09SE4W

Kr-85 4.1176E4- 1,629.25 3,258.50 .OOE+O &71E+70 2.34E+02 7.0xo 1.193E+0

N[-237 Q.57S2E-08 1,629.2 3,258.50 O.OOE+00 1.56E42 312E02 _1.XC0 11AVE Ot

Pu231 2.9379E4- 1,629.25 3,28.50 0.00o+a00 642E-0e 1.28E-0

Pb-210 3.311SE-10 1,62925 3258.50 .00E+00 5.40E-07 =.08E-08

Pn-147 9.2402E-04 1,62925 3,258.50 0.00D+00 1.51E+00 3.1E+O0
Pu-238 1.62t7E42 1,62925 3,2585 0.00E+00 2.64E+03 5.28E+03

-G239 4238OE404 1,62925 32a8.50 O.OE+0 6897E-01 1.39E+00
Pu-240 2.4333E-C4 1,62925 3,25850 0.00E+00 3.96E-Ot 7.93E-Ot

Ph-241 t.6242E-4 1,629.25 3,258 0.008+00 2.68-04 _297804
Pu-242 36329E-47 1,.62925 3,58.50 O.OE+0 5.92E4-4 t1.t8E-13

Ra-226 9.0t14E-O 162925 3,25850 0.00E+00 1.47E-06 2.94E8-0
-428 1.098E-14 1629.25 3,258.50 O.OOE+O0 S.OSE-10 I .O7E-10

RU203 Z.1225E-10 1,629.25 3,258.50 O.00E+00 5.46E-.07 6.92E7-0
SU-70 1.636E-045 1,62925 3,258.50 .OOE+00 2.101E-02 420E-0t2

S-2122 1.1572E45 1,62925 3,2a50 5OOOE+OD 1.89E-02 .77E-02

5c-44 1.3472E+00 1,62925 3,258.50 0.00E+00 2.52E 451E+03

UC-23 4.2851E.09 1,629.25 3250 .00 E217-0 2.108E-04 2.178E04 oa0oa

Th-229 12407E-11 1,62925 3,258.50 0.00G+00 2.0E+08 4.094E48

Th-230 a3497E48 1u62925 32.50 QOE+O 1.36E+04 Z.72E404

Th-232 3.8371E-14 1,629.25 3,258.50 O.OOE+COD .25E-11 1.25E-10
Ts-208 4.0414E-M 1,6.2925 3258.50 O.OoE+aO 6s8E45 132E-44

U-232 1.0948E OT7 1,629.25 3.25S.s O.OOE+OD 1.78E404 3.57E404 Tgenila Pownr
U-233 3.6275E49 1,62s.25 3,258.50 O.OOE+OD s.stE4-8 11.t8E405 Nomnali Hea Bounditni

U-234 1.8562E404 1,62925 3,2158.5 O.OOE+GO 3.02E-t &05E-01 -Outpr.. HeagtOua

U-235 -2.7235E48 1,629.25 0C01 t.59E402 1.14E402 1.59E4(2 (waft) (waft)

B23r 1.5493E-5 162925 3 ^ ~ OCOOE+OO 2s2E42 S5g05E2 2.rJE+0t SAE401_

U238 -42SMtE49 1,62.25 0.00 Z.17E404 2.10E404 2.17E044 I Tota Tota
Y-90 1.3475E+00 1,62925 3,25aso C.OOE+OO 2.20E+03 4.33E+G3

Other 8bdoanuc ; a 223E+03 4.4SE+03 I

DL Temuplat Sdtcto Sunuy Bunmip Sunum'znd Cbecls i; z2,.1.-': ^4
Temp Seanwy(m Sure - -ud

FIm b SFD used Basis fo Pnme tor eiffer D ealm

Reatr Moderstor ILIGTWATEFI UGHTwWATESI
Fucl Cbdk ALuM ALUM4

BM tHNC=W ort U U

Ba. Emkihmel %. 9sts372c1t eo b 1OO

Li Sumnv IWf Basis for bumenp used Iun esratd:
FhoSFD E d*&

Checks

IEakae Swaupi
mwup l~u"NW CAM Bmrnup Estmti E01. HWrGhen EOE HU

Nomhina 65s
Boundng: 1.30

Reac Olweww coa remova l, mgdaS or am dalon cted W, b.

*row bkfff~ SW Ad kWI 849001010d With Oft Work~ nKW be dut by OM "WM tnema tk, gt spedi belOtpt vauee 4w1 t).

I'

I
Ii

J1
JI,
-I
I
J
I

J
A1
I
3
IOOE/SNFREP-078
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Fuel Radionuclide imentory Worksheet
11. LI'od a*TId aaIn~unnodo ,, , :

Fuel Hunm: H. S. ROBINSON
* NFI Jrme.u9

Fuel Unhe & Damon I1- CANtM1R OF SCRAP
Heavy Mele Mass: SOL.0-547kg EOL-0.52g
lOD Storage Sks: INEEL

'Fuw d Man dats: 1966
Estimatms sa of: 2030

Teopb: (Worst Cams)
niplatse B-nup(UW a".

Temptlas BOL Heavy Metl Ma (UT): 0.0018686s
T-1"n .- D lleso

Estdmated
Canister usaaa:

1rxl '-
i 0.04

JILFsdnutnaW Uzf , I . N. - b- Y. y2t I Gaun ouce

CUUWd Front Nominal Bounding Fuel "tal Activity Nomind Fud Bounding Fud
Temltab Fud Buwmp (MWdf Bvunup (tWdf (03 Inentories=C I nntorLestCl

Enegy Phtolesmaf
Group (Imunding)Radionuctlds

AC..227 2.520aE-06 25.85 51.70 0.OOE+00 a
Am-241 3.6432E+00 25.85 51.70 0.00E+00 2
Am-242m 1.572BE402 25.86 51.70 0.OOE+OD 4
An-243 1.62881-12 25.8 51.70 0.00o+00 4
C-14 12068E-01 25.ss 61.70 O.OOE+00 3

.. .-_ ....... , .
_ . ,-

1.30E04 Av MtV I
Ii

.12E+00 6.24E+00 o.a
Ca-W 2.2493E.0
Cm-243 6.0144E-04

25.85 51.70 0.00E+00 5.91E-02 1.1SE-01 0.0oos
25.85 51.70 0.00E+00 i5ssE-02 3.11E-02 0.1250 3278E+12

o.oaE+00 2.45E+00 4.91E+00 03950 42093,12
I 1.01E+02 2.02E+02 0.T35 1.735E+12

0.5750 2872E+13
Ca-135 4.3s76E44 25.85
c-_ -37 . I.--+0 2s R5

Eu-154 3.7342E5-t 25.85 51.70 OOOE+00

0.80 6.2sE+11
12500 1.5423,13
1.7500 1.853.E10
2s2c 8214E+0f
2.7500 1.3793E+O

3 .0 8.3383E+04

Eu-155 8.4893E-03 25.85 51.70 0.00E+00 2.19iE-
Fe-S5 5.3750E33 26.85

26.85
25.85
25.85
25.85
25.85

51.70 O.OOE+00 13s9E-01 2.78E-01
51.70 0.00E+00 2.71E+00 5.41E+00

e4 s.493E44 5.sao0 3231.04

I 1 7C0 4010E403
NO237 1.64aE-044 11.0CO0 4.573E*02
Pe-231 2.868E8-06 51.70 0.00E+a
Pb.210 4.7312E408 25.85 51.70 0.00E+00 1
Pm-147 3.219SE04 25.85 51.70 0.00E+00 8.32E-03
PU-238 -1.1924E+00 25.85 0.00 7.03E+01 395E+01 7.03E+01

O 7.25028E+O .5 s E+00

J

Li
1

I

J
J

Pu-241 -1.217E+02 2585
P, -0A -1 4.1VR~w Acgm DnmI- --

a- =26 1.0760E-07 25.85 51.70 o.aaE+00
6.0160E-07 25.85

25.85
25.85
25.85
25.85

51.70 0.00E+00 1s0-065 3.11E-05
51.70 0.00E+00 3.46E-12
51.70 0.00E+00 4.96E-3
51.70 0.OOE+00 4.31E-03
51.70 O.OOE+00 3ssE+02

6.92E-12

Sn-126 I
sr-go0
To-U9
Th-229 1

1.6659E44
9.92E3-
8.62E-03
7.17E+02
3.50E-01
1.17E344

2?.85 51.70 0.OOE+0 O 1.75E4-1
25.85 51.70 0.00E+00 584E-05

7.s9SSE-6 . 25.85 51.70 0.00E+00 1.96E44 393E344
25.85 51.70 0.00E+00 1.563i-0 3.11-05
25.85 51.70 0.00E+00 1.96E-03 392E-03

2.0521 E44 za. U .IU U.UL W D.JIJC=J I.,.m-a I ianna Powar
01.u oU.UL%+4A U.34Jw0 1.6ft:2

0.O.E+00 3.31E-01 6.61E-01
2.36E44 1.51E-02 3.00E-02

Nonfi Heat BOundng
Outplt . Heal Output
(Watt (Watfs)

0.OOE+00 6.07E43 1.21E-02 15fE+01 3.0601
3.02E43 6.02E43 Total Total 4OhW Radnue

From SFD limed jBasi for Pa. rnetar Dmiffrences:
Reactor Moeao. LIHWTE (WON6 Cae V

FuMlCbaddhWg 23AC SSTikinoodrml bid 8"1domulymu*Xaej ebl tmpbm.tm ftos uinaalmrowimbaunmt
DM .HU Coshet uadUu.ThPu J

L 38.mlimen%; 2.597 0kiO 10~0 `j

Burmup Surnnwy (UWdf for__ _ b___ ____us __dhi__sad_

From. SF0 _______ ______

________ ~~bam~colm~ieEroafhivyw--l a desboy

Bouecks Est.421 ed upm ummlbeedin r us

A-
A

I
Iitde EmthntswDfurmzP!

a-- U."h~lar I e.- fl-ana I

NHmbk&i
Estirated EOL HMIIvem EOL MH1

I 31.sd

-

- J'Reactor utdown. cm rmcvl. sakrgs. s1*0V or cof daba cunfnm*mg VW Inrawlfo ceased for lkd.

'Tota himup Om al kWd associatd wihh Ida workehs! mund be dykdmd by 906L teavy meld mana to gel speclic biamap veaki (MWdOMT).

1-
IDOEfSNFIREP-078

Revision 0
Mamh 2003
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Fuel Radionuclide nventory Worksheet
~~Fadan~I TsuT~~ats Idm~imtwn

FM Kame HFBR
SNF ID t1 706

Fuel Units IL Doucr 1050 -la CURVED PL.ATES
Hev Meta Mass: BOL.394; EOL=28224kg
ROD Storage, Sltr. SRS

'Fuel decay ta dge: 1982
stimaes as d: 2630

T oe:mpat wBR (Heavy Water, Akin., 40D 100%N U)

'Template sunup¢(MMd: 164.6
Tnplate S0L Heavy tal Mms (U 0 377

Template Decay TlMW 35 wear

Estimated
Canister usage:

1lSXO'
r29.17

.L tImates -n x. Jr b Y. Vb Gamna SoWmes

Photon Total
CWWd Frm Nominal i oandjng FOa uIat ctivl;y Nominal Feel Bounding Fel Wgy Pbotons/eec

Radionuclide Template Fuel Burnup (ld sumnp (IWdOI d) CI) hwen a}tdeCl) bventariesiCk) Group (bounding)
Ac-227 9S869E-10 103,679.35 207,358.71 OOOE+00 9.94E-05 1.99E44 Avg. NeV
Am-241 1.0109E-02 103,679.35 207,358.71 O.OE400 1.05E+03 2.10E+03 0.0150 1.632E+16
Am-242m 1.2789E-06 103,679.35 207,38.%71 O.E000 1M3E-01 265E-01 0.0250 3.147E+15
Anm-243 3.7047E4- 103,679.35 207,36871 O.OOE+00 3.84E400 7.68ME00 0o7S 2.7588.15
C-14 2.6416E8- 103,679.36 207,358.71 O.OOE040 2.74E-03 6.48E-03 C0.575 2.967E.15
CM36 4.4441E-1 103,679.35 207,358.71 .OOE+0 0 4.61E-26 9.22E-26 OA50 1.776E+15

-1243 3.9605E46 103.679.35 207,358.71 0.0O40 4.163E-01 823E4-01 0.1250 1.168E415
Cm-244 2.6027E4- 103,679.35 207,356.71 O.OE+00 Z.72E+02 65.44E02 02250 M4.8E+15
Co-60 6.7740E4-6 103,679.35 207,358.71 O.OOE+00 7.02E401 1.40E+OD 0.3750 4.797+14
Cs-134 261894E-5 103.679.35 207,358.71 0O.OE+00 2.4480 1.43E.01 0.5750 1.112EF16
Cs-135 4.2564E46 103,679.35 207,368.71 0.OOE+00 44E4-01 6.83E-01 OY00 9.WE+14
C6-137 2.4399Es00 103,679.35 207,368.71 O.OE+00 .549E+0S 2.99Es05 t25 Z44E+13
Eut-U 1-5223E3- 103,679.35 207,368.71 Q.OOE+00 1184E+00 22E+06 4.7500 057E+12
Eu-155 1.758SE-03 103,679.35 207,358.71 O.OOE040 1.82E402 3.65E+02 2250 3224E48

-GO55 2.4933E405 103,679.35 207,35871 0.00E+00 1.59E406 5.17E78-700 ?O 3C24IE
Tc-99 t.940E4-03 103,679.35 207,358.71 O.OEs400 Z.Q7E+02 4.14E042 31 516E406
I-129 6.6403E477 103,679.36 207358&71 0.OOE+00 68E-02 1378E-1 0.6WO U6*40s
Kjr857 4.10D2E402 103,679.35 207,35.71 OOOE+OO 4.25E+03 8SO+03 7.0000 4.1S2EtsO5

Np-237 231610E4- 103,679.35 207,358.71 O.OE8O0 2.28-E+0 6.55Es40 11.00 4.797E3
a-231 1J876E409 103,679.3 207J18.71 O.OOE+00 1.96E404 3.91E-04

-210 S.-43840E-11 103,679.35 207,358.71 0.OOE00 6.89E-06 1.74E5-0
PT-147 4.651E-04 103,679.35 207,358.71 0.OOE040 4.48E+01 964E-01
Pu28 1 S64E-01 103,679.35 20Y7,35.71 QO.OEs40 1.41Es44 Z.83Ei44

PIUM9 6.9502E404 103,679.35 207f78.r OOEs40 721E+01 1ns4E+02
Pu-240 3.S1S3E404 103,679.35 207r35.J1 O.OOEs40 3.9E+01 7.92E+01

Pu-241 6.5310E402 t03,6579.35 207X3&71 O.OOEs40 6.77E+03 1.35Es44

Pu-242 3.091tE406 103,679.35 2D7X3&71 0100E+00 3.20E401 6.41E120

Ra-726 2.3512E-10 103.679.35 20Y7.35&71 Q.OOE+OD 2.44E405 4.68E405

Ra-228 &~~3366E-14 103.6M%3 207X3&71 Q.OOE+OO 3.46E409 6.92E409

a106 2.4490E-0 103,67935 2D7,359J1 OOEs4 2-WE45 5.08E45
Se-79 t2333E4C5 103,679.35 207738.71 e QCOE+OD 128E+00 2S6E+O
Sn-126 1.0194E-OS 103,679.35 207r35.71 QODEs40 1.0SE+OO Z11E+OO

Sr490 1-3348E+00 103,679.35 20F7,358.7t_ QOOE+OO _ t3E+05 Z.77E+05

Tr.9 3.8056E404 103,67935 207,358.71 QOOE+OO 3.95Es41 7J9E+01

Th7229 1.7868E-1 1 103,679.35 207r35.71 QOOE+OO 1.85E406 3.70E4S6

Th-230 2-3348E-08 103,679.35 20`7r35.71 Q.OOE+OO Z42E403 4J84E403

Th-23 4.1288E-14 103 679.35 20Y7,45&71 O.OOE+CO 428E49 S.56E409

T1-20 4.3190E4S8 103,679.35 2D7,358.71 O.OOE+OO 4.48E403 S.9E403

U-23 1.1707E407 103,67935 207,%&871 QO.OE+W 1.21E402 2A3E402 Thermal Power

U-233 72175E49 103,S79.35 207,351L71 Q.OOEs40 7A8E404 1S5OE-03 Nominal Hea Sonding

U-234 6.1543E45 103,679.35 207,S6.71 Q.OOEs40 638E+00 128E+01 Output Hexo ul

U-235 -Z86B1E46 103.679.35 0.00 7.94E-1 4.97E401 7.94E4t1 (waftv) Ovens
U-236 1.6701E-05 103,6793 20Y7XB.71 QOOE+OO 1.73E+00 346E+OO 2.lOEd1 4a7E4G3

(F238 -9.4194E409 103,679.35 QOO0 9.1SE4C3 S20E403 9.18E403 ToW Total
Y490 I.334E+C0 103,679,35 207X38,71 Q.OOE+OO 1-38E+05 2.77E+05
Oeadr 1.43E+OS Z86E+05

erls 0e aetion Summa ry S r 0dC
rom SIMFsD Basis for Pararneter Differences:

CAS"or= HEAVY WA1ER HEAVY WAlEF

FM Ibtl ALUM ALUM
BOL HH C U U

OL Enrhet -w 93 tlBS103 40 ID l0o

Bur um-trunry PAWCO' - foss r bumup used In stmte:

Fwom rSFD aswtd

Ntominl k10eg79e km Ifthany-b7_ W es;dws

eanongF_ 207Ps.?i he la rWte_ b

Chekss

Estiated B~nu
wum "plerW Given Surnup litnated EOL HG~tn COL MM

d tg 120

'rcW hmp for al W assodtdwfs wkst wantd be bvdd by BOL heavy meta mss glo tp edkc hmp vaus OWod tT.

DOEtSNF/REP-M
RWWIDn 0
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Fuel Radionuclide Inventory Worksheet
3, Fatl a43 Tpiatejoll ln.-

Fuel Hams HFIR (INNER)
SNF ID 3S 103

Fd Untas A Dour 442-171 CURVED PLATES
Hevy UMOW Mas BOL.1234.sO0g EOLI823A57%g
ROD Stomp Sis SRS

'Fualds I I -s dses 1985
Estiates - d: 2030

Tenptaft ATR UW Wist. Akrn.. 60 to 100% U)
,Te we Sumup(olwd 3672

TWpsi D Heany Metal asst (111T 0.00118689
Tenpisae DecwA T s 35 vess

Estimated
Canister usage:

114x17 _
147.33

IL Estimitee m 4. b Y. Ye I Gamma Sources

3 Phiotoei Total
CUNWd From Nominal Bounding Fuel initial Activity Nominal Fud Bounding Fuel I E Plotonstsee

Temblate Fuel Bumup (UWd) Bumup (MWdf (CI) InvenlWCQ hrentorles(CI) Group (boundirg)Radlonuclde
AC-227
Am-241 2.525E-03
Aan-242M 3.9624E-07
AM-243 1.4860E-06

° 77,145.01 O.OOE+OD 7.81E-04 1.56E-03 Avg. MO
0 77145.01. 0.0 E+O 9.82E+02 1.96E+03 00150 5.731E+16
0 778,145.01 O.OOE+00 1.54E-01 3.08E-01 0.025D 1.1901F16
0 778145.01 O.03E+00 5.79E-01 1.16E+00 0.075 1034E+18

C-14 5.7053E-09 389,072.50 778a45.01 O.OoE+O 2.22E-03 4A4E-0W
1.3124E-32 389,072.50 778,145.01 0.00E+00 5.1 1E-27 1.02E-28
1.1419E-07 389,072.50 778145.01 0.00E+00 4.44E-02 .89E-02
1.6522E-0s 389,072.50 778,145.01 0.00_E+00 .43E+00 1.29,+01
7.4047e-07 3r3.072.50 778,145.01 O.COE+00 2.88E-01 5.76E41Co60

_ 0.2360 57015+15
_ 03@750 s2.520215

CS-134 2.0455E-05
CS-135 3.4477E-06
CS-137 1.4365E+00
Eu- 154 7.3230E-03

778,145.01 0.OOE+00 7.96EiO0 1.59E+01 o057s5 4.164E+16
778,145.01 O.OOE+00 134E+00 2.68E+00 O.800 5086E+14
778,145.01 O.0OE+00 5.59E+05 1.12E+06 1.2500 2460E+14

389,072.50 3 5.7C 1.385E+13
Eu-155 5.9259a-04 389,072.50

:-01 I 5.0 E+OS LtKr-85 4.11762 _
Np 2W7 95752E-06
P5-231 19379E-09
Pb-210 3311SE-10
FP147 9.2402E-04
Pu-238 1.6217E-02
PU-239 4281aE-04
Pu-240 2.4333E-04
Pu-241 1.6242E402
Pu-242 3.6329E-07
Ra-226 9.0114E-10

0 778145.01 O.OOE+00 1.60E+04 3.202+04 70o0o 28E62+04
0 778,145.01 O.O0+00 3.73E+00 7.45E+00 I 11.00 3.1s2E+_
0 778,145.01 Q03.E+00 1.53E-03 3.06E-03
0 778,145.01 0.00+00 1.29E-04 2.58E-04 I

Ull1.67E+402 3 33E+02
0 778,145.01 0.03E+00 9.47E+01 1.89E+02 I

778,145.01 O.O0E+0 6.32E+03 1.26E+04 I
I I 2.83E-O1

38s072.50

-044
Lot 0.00E+00 5.03E+00 1.01E+01

Sn-126 1.1571E-05
Sr-9o 1.3472E+00
Tc-99 4.2239E-04
Th-229 1.2407E-11
Th-"%n tk-8.3497E485

778a145.01 0.O0E+00 4.50E+00 9.03E+00
778.145.01 Q03E+O 5.24E+05 1.0tE+06 J778,145.01 0.OOE+00 1.64E+02 3.219+02 I

389,072.50 I

I.,
4.0414E48 389,072.50 778,145.0 0.00E+00 1.57E-02 314E-02 I

I .o94sE47 40t Q03.E+00 426E-02 8 5cE402
16275E-09 5.01 0.00E+00 * IAIE-3 2.82E-03

Theanal Power

Output NSA output
tw atisi t(Waalts

1.8562E44 389,072.50 778,145.01 0.00E+Co 7.22E+01 1.44E+02
U-235 -2.7235E-06 0.00 2.48E+00 1.42E+00 2.48E+00

.. ._ _. _ ___ __ _ __ __ _ _ _. _ _ _

1.145.01 0.00E+00 6.03E+00 1.21E.01 681I .03 1305+04
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _

2.92E-02 2.76E-02 2-92E-02 T� - TA_

10Wiotal 1013
1.3475E+00 I O.0E0+00 5.24E+05 1.0E+06E

Other Raisonuclde 5.32E+05 1.062+06 I
m T nuu= t Sdec ftio Sua au ry, Bur up S mnnun y. andtl frc I_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

17'emptats, Selection Summary I
_ _ ___ . .. _ ..

I ~z~_

Basis for Punmeter Differenc:
. ____ _ _ _ _ _ . _ _ _ _

Bmurnup Summnary (MWdlf lasefor burnup used in estionaft
I P~~~~~roms SFD ~ Estm aie-w
I *. 233 M 3890M Wl nupd il caiatad k8m as miy mrtW~ma devIateli

I D~~~i~~dbig.I ~~~778.148i k a w ig h m p anumauediste e K me ,e ~ t bW m IL

[Checial - I _ _ _ _ _ _ _ _ _ _ _ _ _ _

Ui
Li

JL

Estkatd VCL HUGira EOL HU
1.031

Baundinge

'Re sasawn. core remo sloag otdip" or other dalet cwb MA lImolabon ceased tfor AM.

'Tobie pftal kid imadatd wI*wuak m b dvid by BOL heay me masb gspedk bnP va (MW4T).

DOEISNFIREIP-M7
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Fuel Radionuclide Inventory Worksheet

Fuel . wmeR i(INr)F
ZNF ID S 1083

Fuel Units & Descr. 84.-171 CURNVED PLATES
Iteevy Metal Uases SOL.148.446ig; EOL-1 15.2Srg
ROD Sloraep Oft- SRS

'FUi decaya t8dOW. 1986
estimates as at 2030

TuMplss AThR JUL Waler, AkIo.. 60 t1o0%. U)
trunph" UnmvUd): 3672

Tonpbte OL eta MMtalMass (UT): 0.0018689
Temotate Decav Thie: 35 wars

Estaimaed
Canister usage:

16x10
18.00

N. Estimates In S. Xe b y. Yb Gamma Sources
Photon Total

CllUWd From Nominal Bouncling Fuel nitial Activity tominal Fuel Bounding Fuel Energy Photonsec
Radionuclide Template Fuel Bmup iUWdf Bumup (UlWd) (Ci) hwentodesC) hIen-tores(Cl) Group ounding)
Ac-227 2.006S8E-9 34,142.S8 68,285.16 O.ODE+00 6.85E405 137E-04 Avg.lleV
AM-241 2-S251E-03 34,142.8 _ 68,285.16 0.00+C00 S62E.01 1.72E802 0.0160 5029E15
An-242m 3.9624E-07 34.142.58 68,285.16 O.OSE+00 1.35E402 2.71E-02 0.020 1.C44E+15
An-243 1.4880E-06 34,142.58 68,285.16 O.ODE.00 5.08E-02 1.02E-01 o.07 9S77+U14
C-14 5.7063E-09 34.142.#t 68,285.16 Q.OOE+OO 1.95E-04 3.90E-04 0.0575 9.771E.14
Ct36 1.3124E-32 34,142.8 68,285.16 O.ODE+00 4.48E-28 8.968-28 0.0eso 6J.87E,14
Cm-243 17.1459E-07 34,142.58 68,285.16 0.008E00 3.90E-03 7.8E-03 0.1Z200 2.989+4Cm-244 1.6522EC-0 34,142.58 68,285.16 O.O0E+00 1.64E-01 1.13E+0C 02250 5.082E*14Co4-0 7.4047E7-0 34,142.58 68285.16 O.O0E+00 Z.3-02 &5.0E-42 00750 22t1E+U4Cs-134 2.0455E-05 34,142.58 68285.16 0.008D+00 18-01 1.40EE00 OS750 &6S4E415Cs-135 &447718-0 34,142S8 68285.16 OOE+00 1.13E8-0 2.35E-t 08s00 4.464E+13Cs-137 9.4385E+C0 34,142S8 68285.16 O.OOE+00 4.95E+04 9.81E+04 12500 1159E+13
Eu-154 7.323DE-03 34,14258 68,285.16 O.OE+00 25.50E+02 5.00E+02 1.7500 1215E312Eu-235 h.9259E404 34,142.58- 68,285.16 O.O0E+00 1.02E+01 4.05E+01 790 IA6El08
FeS-S 2.279E046 34,142.58 68,285.16 O.O0E+00 7.78E402 1.56E4+01 Z7500 SAM07tP4 3 1.96928E43 34,14258 68,285.16 O.0E+00 6.73E+01 1.115E+02 33000 6.618E4t-129 7.630E407 34,142.58 68,285.16 O.0E+00 2.57E4-02 5.14E8842 Sim Zzs6E44K~r-% 4.1170E402 34,142.58 08.,285.16 OMMOE4C 1.41E+03 2.81E+03 7.D000 L512E403
Np-237 9.0752E146 34.142.58 6,285.16 0.00+00 S2 4-01 6-54E-01 11 C5E402
Pa-231 3.9379E-4 34,142.58 68285.16 O.O0E+00 1.34E-04 2.69E-04
Ru210 3.3115E-10 34,142.58 68285.16 OCCE+00 1.13E5- 2626E450
P-147 9.2402E-04 34,14258 68285.16 O.OOE+00 3.15E+01 6.83E+1
Pu-M23 1.0217E-02 34,142.58 68285.16 o.ooE+00 S.S4E+02 7.0E+03
Pu4-39 42B134204 34142.58 68,285.16 .O0E+00 1.46E+08 928E+O0
Pu-240 2A333E904 34,142.58 68,285.16 O.O0E+800 31E+00 1.66E+01
Pu-241 1.f242E402 34,14258 68,285.16 O.O0E+00 4.55E+02 8.4tE+C3
Pu-242 3.ff329E47 34,142.58 68285.16 .OOE+O0 1.24E2- 2.48E4-02
Pa-226 3.0114E-10 34,142.58 68,285.16 O.OOE+00 3.08E-0 6.15E-05

a-208 3.1019E-14 34,142S8 68,285.16 O0D0+00 1.3SE4- 2.12E-09Ru-106 2.1225E-10 34.f42.58 68285.16 OCOE+OD 7.25E48 1.45E-05
SeU79 120930E45 34,142.58 68285.16 0ODE+00 4.41E-01 A48-01
9i-126 1.157tE-O0 34,142.58 68285.16 0.OOE+00 195E4-0 7.90E418o
S-90 1.3472E+C0 34,14258 68285.16 O0O0E+00 4.80E+04 9.20E+04
Tc-99 42239E504 34,142.58 0828.00 O.O9E+O0 2.4E*01 2.98-401
TU-229 12407E-11 34,142.58 88,285.16 OO.E+C00 424E-0 7 8.47E0417h-230_ 8.3497E48 34,14 58 68,28.16 QOOE+CO 2.85E403 6.7 E0E 3ThF23 3.8371E-14 34,142S58 68285.16 O.ODE+CO 1.31E49 2.022-09Tt20B 4.0414E48 34,1t42.58 - 6 U25.16 O.ODE+OD 1.3E403 2.76E403
U-232 1.0948E407 34,142.58 680.16 OO2+C0 3.74E-03 7428E03 Thermal PowerU-i3 3.6275E49 34,142.58 68285.16 OCOE+OO 1-24E404 2AE04 Nominal NABoundingU-234 1352E404 34,142.58 682tt.76 QOOE+OO 634E+OD 127E+Ot 09Wqu - HctOutpu4U-M3 2 7235E486 34.142.5 °° 239E41l 2.C6E41 2.99E401 Matte WattsU-2t6 1.5493E405 34,14258 6ftSM.16 OOOE+CO 529gE41 1 .06E+OO GrtE41M 1.14E4U238 -428S1EM 34,142S8 QOO 3.42E 03 328E43 3.42E43 Total Total
Y-90 13475E+00 34,142.58 68,285.16 ODE+00 4.60E+04 9.208+04
Other Radlictdes 4.67E+04 9.34E+04

L _ . :Sale:iont .5w-ne .,a ecks . -

....plet. Selection Summary - _ ._-_-_-_
From SFD ; Used Basis for Perareter Differences:

Reactor lOdceral r WGWA1ER UUGT WATER
Fuel C aALUM AW -

SOLS. Nl conhituel.u Y U
SOt. thrldimme111 93141 0o bp tOO

Bumrup S I ul WOtM .-asis for bumrup used In estimate:
Fran SFID Estimated

Ibminal:1 _ 34,142.6 B 31A40 I beep *a* km Sl Cl(mwulittoi fDtd
Bound~~~~~~~~rW6.2.tI cmsgbatmodudtbetebwicomm Ibeep.

Eernstedg _ _aW

ltauriwn Multpw Given Dumup ledimated Eau NJAUlven EOL. N M
Nomirwl~ 0.73 FoR1

BSunditl 1.46
'RAor ,atdun. oe rmova, m storage. elppbr ord daec w dlm tr b rkhatlon sedtre.

rcoal bury low e ul aesodated wclhrl t woakseet swu be divded by t0L heavy mat mum lo glpecifc bup values (lWT).

D OEISNF)EP-M7
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Fuel Radionuclide Inventory Worksheet

Fuel Nam HFIR OWER)
SW IDt. 707

Fuel Unis & Deem 54U 389 CURVED PLATES
HwMd Maer SO388.6f7it; EOL-336ft
ROD Storage SIS SRS

'Fu deay sWt tde IUS
Eskna d as O 2D30

Tempter. ATR U04 Water. Ala.. eo b IO1%. U)
Termplate tmruW(Wdl 3672

Tenpte w0 Hey UMW Mass gIm): 0.00118689
Template Decay Tim 35 years

Estbrated
Canister usse; J

24x1W
1 18.00

IILaEstl as ' r x In b Y. hb Gamu Sourrc
photon Total

CUIUWd From Nomlal BDounding Fuel biNU Acthty Nominal Fuel Bounding Fuel Enew Photonsfsea
Templabt Fuel Bumup (UWdf Bumup (MWdra (C) hvweltorale(Cl hventorues(CI) I Group (boodhig).

_~~ ~ ~ ~ ~ -- - -

AC-47 2ARmOC-u

AMi-241 25251 E-03
I 1.79E-04 3.59E-04 Avg MaV
I 2.26E+02 4.51E+02 0s0150 1.317E 16
I 3.54E-02 7.08-E02 0.0250 Z734E+S1

J
AM-242M
AM-243 .OOE+00 1.33E-Ot 2.6-BE01 0.0375 2.377E815
C-14 178.795.84 O.OOE+00 6.10E-04 1.02E-03 0.0575 Z558E+15
Ck36 89.7.92 178,795.84 O.OE+00 1.17E-27 2.35E-27 O00 1.541E.15

8,397.92 178,795.84 O.OOE+O0 1.02E-02 2.04E-02 Q 0.1250 1.018E.15
89,397.92 178,795.84 O.OOE+00 1.48E+00

Ii
I

o- 7.4047E-07 89,397.92
Ca-134 2.0455E-05 89,397.92
CS-135 3.4477E-06 89,397.92

178,795.84 I

I i 08500 1.169E+14
ms 1.360 5.053E+13CS-137 128E.C5 -

Eu-154
Eu-155

89,397.92 178.796.84 0.OOE+00 6.55E.02 1.31E+03 1.7500 3.1816+12
8397.92 178,796.84 0.0OE+O 53.30E+01 1.06E802 z2200 26608E06
89,397.92 178,796.84 0.OCE0 2.04E-01 4.08E-01 I z7500 2S539gE8

1.9698E-03 89,37.92 178.795.84 O.ODE+00 1.76E+02 3.52E+02 3.s0X0 t471E44
7 s-oaE-07 AG ss37 09 17a7-ssPA j. , _ _ _ _ _ _ _ __

Kr-85 4.1176E-02 89,397.92
Np 237 9.5752E-06

352E-04 7.04E-04
Pb-210 O.OtE+OO 2.96E-06 5.92E4-
P-I-147 O.OtE+00 8.26E+01 1.65E+02

89.397.92 Q.OOE+00 1.45E+03 2.90E+03
89,397.92 178795.84 .OOE+400 3.838+01 7.65E+a.

Pu-240 2.4333E04 89,397.92 .1t
APU-241 1 .6242E-02 89,397.92

Pu-242
Ra-226 0.OOE+00 8.06-EO5 1.61E-04

J,
Iu I178,795.84 0.00E+0 2.77E-09 SJSSE-09

2.1225E-10 89397,92 178,795.84 O.OOE+00 1.90E-05 3.80E-05
s-79 12935tE45
Sn.128 1.1571E-05
Sr-9D 134720E+O
Tc-99 4.2239E-04

8,397.92 i7e,796.84

120E+05 2.41E+o0
o s3.78E+0 7.55E+01

.O0E+00 1.118E-C6 222E-06
Th-230
Th-232
TI-208

89,397.92 178.79S84 0.0tE+00 7.46E-03 1.49E4-2
89397.92 178t,79584 .OOE+00 3.43E-09 6.86E09
89397.92 178,796.84 0.00E+00 3.61E-03 7.23E-03
89,397.92 178,79654 O.O0E+00 9.79E-03 1.96E-02 Therma Poww
89397.92 178,796.84 .OOE+00 3.24E-04 6.49E-04 Nominal Heal Bounding J
89397.92 178,796.84 O.COE+00 1.66E+01 3.32E+01
89397.92 0.00 7.82E4-1 539E-01 7.82E-01-2.7235E-06

Output- Head Output
(Wats) (Watts)
150.03 298E+03

Total Total
1.5493-06 89397.92 178,795.84 O.OOE+00 1.39E+00 2.77E+00

-4.28S1E-9 89,397.92 0.00 &96E-03 t.S8E-03 &96E8-
1.3475E+00 89,397.92 178,795.84 O.OOE+00 120E+08 2.41E+06

12.E+08 2458E+0O
IY-90

Other PadrIdes
.... ... : .

-I

Basb tor Parameter DOif ncSFrom SrD used

I AOtod aor LGHTWATER UAHIWATER

Fuel Cladcgnp ,LUM MAANL
80E H14 Contatltdw U U

80L Enrkd % 9141 SO t601010

i
JJ

Bw[caecks

a Ssiap ssasaedww=&w~ftmSFwb n we ude -89379 178.95 It= ModV 10 be min wtlt b pN

i

I
Bumup MultiliUe GI Bum. I Estimated EOL HilI n EOL Hltt

I i!nomhatl 0.731
14I _-

0.701
L �"'a-' ...-, ____________________________________________________

J

Recac elidwfoseremovai. oaget ippth ort tdaote onflmk Iadaat cee 1l uW.

'Toe bumm ford lukW sasociated wath Oft wo t mud be dved by 801 hea metal mes to get speic bME value (MWdVI).
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Fuel Radionucilde Inventory Worksheet
;1. Fad,;q4Tem&#01noiuig

Fuel Hmem HFAR (UALX4iEU) AUSTRALIA
SNIF U e. 6M

Ful unit~s II Deemr 240 -12 CURVED PLATES
NerryMeald MOse 9CL.4S192kgW E0Ls3624k9
ROD SkoaeW SIet SRS

'Fuel daew sal da. 199#
E3bSt - d: 2050

Template HFBR (Heavy Wabt. AMm 40 1 t 100%. U)
I rTnplelBumup(Wt* 164.6

Twnpae SOL Heavy MIbb Una (M 0.000377
Template DecarThm 25 yem

Esnthatd
CenfolerusgJ

1*WalI
6.&67

.IL Esliut . m N. ' Y. Y. L Ga.mma Sources
- Photon Totd

CiNWd From NoiNminal Bo-ldf Fuel Initl Activity Nomina Fuel BoSouing Fuel Eer= Phownsse
Radionuclde Tempat Fuel Burnup-(Wd Burnup (UWc1 I (C0) bmtors InventorlesbCio Group bounding)
Ac-227 5.4520E-10
AM-241 92284E-3 I1I

7.90E-01 0.0 3.631E+14
10.655.32

C0 3= 4.4441E-31 10.655.32
21,310.64 0.00E400 2.8214 5.64E04 i0xi75 3.672E614
21,310.64 0.00E+00 4.74E-27 947E27 0I o60 2.331E*14
21,310.64 O.OOE+00 5.38E-02 1.08E-01 0 1250 1.617E*14 ICm-243 5.0498E-06 10,665.32

CnF-244 1845iE-03 10,655.32 21,310.64 O.OOE+00 4.10E+01 il
2.522sE-06 10655.32 21,310.64 O.OoE+00 - 2.69Eo1

Cs--

I1.620E.13
3.70E+.02 -7.40E+02 -- I 1.7500 7.64SE.11

Fe-5s 379so-04
H-3 34945E43
1-129 6.8403E607

10,655.32 2i,310.64 O.OOE+00 7S7E+01 1.51E+02 22500c 423+3E07
10,655.32 21,310.64 0.006+00 3.81E+0D 7.63E+00 2.7500 36326.07
10.655.32 21,310.84 0.00E+00 3.72E+01 7.45E+01 3.s000 12646.06
10,655.32 21,310.64 O.OoE+00 7.08E-03 1.42E-02 S0000 S5S.5864

LIKr-85 7.J250E-02 10.655.32 21,310.84_ 0.00o+00
Np 237 - &31567E60

10,855.32 21.310.64 0.00E+0 3.27E-07 6.3E6-07
10,655.32 O.O0E+00 8.95E+01 1.39E+02

1.4769E01 10.665.32 O.OoE+00 1.57E+03 IS1E+03
Pu-23 S.962E-04 10,655.32
Pu-240 3.72SE8-04 10,655.32
Pu-241 1.056sE-01 10,655.32

21,310.64 O.ooE+00 7.41E+00

1.1ES-06 2.36E-0s

U
I
J

Ra-22 10.656.32 o.OoE+00 2-26E-10 4.51E-10
Ru-1O0 7 10.655.32 21,310.84 O.OOE+00 2.52E-03 5.03E-03
S9-79 10,665.32 21,310.64 O.O6OE+00 i.31E-01

10,665.3 21,310.84 0.006+00 1.096401
2.63E41

Sn-M
Sr-go
Tr-O

10.655.32 21,310.64 0.00S+00 9.72E-08 1.94E4-
ThJ3 I 54B7OCa lint"5to *I 4InlA& Fltr5oJW I pArn~ A AF

Th-232
TI-206 4
1.-232I

2.B937E-14 10,665.32 21,3164 0.00E+00 3.OE-10 617E-10
10,665.32 21310.64 0.00E+00 5.04E-04 1.01E-03 _
10,665.32 21.31O.E4 O.OE6+00 1.37-03 2.746-03 I Thermal Power JIJ-233 5.1470E49 tO,656.32 21,310Q64 O.ODE+00 5.48E456 t.tOE44 h

U.-24 5.6069E-05 10.655.32 21,310.64 0.00E+00 5.97E41 1.19E6+00
U-235 -2.861 E-06 10.655.32 0.00 7.80E-02 4.74E4-2 7.80E-02
U-235 1.E701E-05 10.665.32 21,310.84 0.OOE+00 1.78E-01 3.5641 _
U-238 -9.4194E-09 10.665.32 0.0 3.06E-03 2.96-05 3.0SE-03
Y4-0 1.6932E+00 10,665.32 21,310.64 O.0OE+00 1.80E+04 3.6E+094
Oter Radionuclies 1.86E+04 1 70E+04

llTa # tuSdectiozBSu a m ' brr tstu-ed andlehecsiate
Templae1Selectiom Smmary I

Fromm SFD I Us2d 0 r Pbarmepte Differences:
Reactor HEAVWAWA7E HEAWWATEM

hui= qt ALUM ALUM
B k Hu _ _ _ _ __ U U

8tX. Enrichmentd 0 79.H5Ou20 1 406 D0M

13unu SU _n- (UWdf loBJ.1r buup used In estfmals:

vadndji 1 21.310.6 NM L men

Es- naW tunuW
&KM IJKA Gie Buff Estnued EOL HM~lven 1501 HU

Nomhinal Ej I.M1
sBuncingl 1.0S

hbielkW HeOl Botundig
Out Heat OutI
MWawnd tl atta)

217 6 6.E ,5 3 .0
Total Tobl I

U

U

0 J
'Reaclr shtmmm core remove, sowae. ppi o Other date cmtfmt ftdac casaed kr Kiel.

gToll bhwv for luhl aWocudabed Wl lft woe nuel be divded by SOL. hemy mel mM b get spec b" vlue (UWOdiM.

DOO6SNIFIREP-078
R0v1slon 0
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Fuel Radlonuclide Inventory Worksheet
)Fad apndT~nljlate infurtd K liouti

Fuel Sane NOR 4NETHERLANDS)
SNFW ID 713

Fuel Units & tbs: 33- ASSEMBLY
Heavy 16M as: BSOLhSg:q EOL6.4.Okg
tOi Storage Site: SRS

'Fuel deca astt date: 19o8
Eatlmatesas at: X230

Tempiate: ATR (Ugt Water, Alan.. to bOD%, U)
'Template BEaup(t40d: 3672

Template50. Heav NW tl Mass PM: t1689
T-mae De l ie: 35va gs

Estimated
Canister usage:

1.38 1

-i. Emimates n x. V. yb Gamma Sources
*

Photon Total
CVrMWd Frorn Nominal Bounding Fuel ia Activity NmiNoal Fuel ounding Fuel I y Photonssec

Temalate Fuel Bumup (UWdf Suraup (MWdf 4aC) iventouiesa() hIiventorles(CI) Group lboundinc)Radinnucfld
AC-227
AM-241
Am-242M
AM-243

E09 2,406.38 4,812.75 Q.OOE+00 4.83E-06 9.66E6 Avg. Mell
E 03 2,406.38 4,812.75 O.WE+O0 = .08E+00 1.22E81 0 0.0150
E-07 2.40S38 4.812.75 O.00E+00 9-4E-04 .9E4-03 I OM.23S624E 7.360.+13

1.4880E406 2,40638 4,812.75 0O.OE+00 3.58E-03 7.16E-03 0.0375 I

C-14 5.7053E-9 2,406.38 4,812.75 QLOOE+00 137E405 2.75E-0O 0.0675 1
Ci3S I 3.16E-29 6.32E-29 0.01650 4.14sE+13
Cm-243 2-741E+13

4,812.75
2.406.38 4.812.75 0.00E+00-

E-06 2,406.38 4,812.75 0.00E+00 8.30E-03 1.36E-02
CS-137 1,A365E.00 2,40638 4,812.75 Q.OOE+00 3.46E+03 6.91E+03 12500 1.522E+12

Wa
Eu-154 7.3230E403 2,406.38 4,812.75 0.OWE+OO 1.76E+01 3.2E+01 1.7s00 8.ss4E+10
Eu-1S5 5.9259E-04 2,406.38 4,812.75 O.OOE+00 1A3E+00 2.8ZE+00 22500 7.180E+06
Fe-55 22791E-06 2,406.38 4,812.75 0Q0WE+00 5.48E-03 1.10E-02 2.7500 6.S34E+05

- H-3
*1-129

1.6968E43 ,406.38 QOOE+00 4.74E+00 9.48E+00 I J.SO0 3A8E6.0
7.53E-C 1.S1E-3 3.62E-03 I 5000 1.618E+O

1.770E402

13974E+01
2,406.38 4.812.75 0.00E+II- Pb-210 3.3110E-10 2,406.38 4,812.75 0006.+00 7.97E807 1t59E.06

Pm-147 92402E404 2,406.38 4,812.75 0OO0E+00 2.22E+00 4.45E+00
PU-38 1.6217E402 2,406.38 4,812.75 O.OOE+O0 3.90E+01 7.806+01
Pu-239 42810E-04 2.406.38 4,812.75 Q.OOE+00 1.03E+00 2.06E+00
Pu-240 24333E404 Z40638 4,812.75 .O0+O0 S.86Et01 1.17E+00
Pu-241 1.6242E-02 2,40638 4,812.75 O0+00 3.19tE+01 7.82E+01
Pu-242 3.6329E407 240638 4,812.75 0O.OE+00 8.74E-04 1.75i-03
Ra-226 9.0114E-10 2,406.38 4,812.75 QOOE+00 2.17E806 4.34E-06
Ra-228 3.109E-14 2,406.38 4,8tZ75 .OOE+0 7.46E-tt I A9E-10
Ru-106 2.1Z25E-10 2,406.38 4,812.75 0.OOE+00 5.11E-07 1.02E-06
se-79 12930E-05 2,406.38 4,812.7 0O.OE+00 3.11E-02 6.22E-02
Sn-126 1.1571E-00 2.40638 4,812.70 O.OOE+00 2.78E402 5-57-02
Sr-90 1.3472E+00 2,406.3 4,812.75 0QOE+00 3.24E+03 8.48E+03
Tc-99 42239E-04 2,406.38 4,812.75 00E+00 1.02E+00 2.03E+00
Th-29 12407E-11 2,40638 4,812.75 O.OE+00 2.09E-08 5.97E-08
Th-230 .3497E-08 2,40638 4,812.75 O.OOE+0 2.01E-04 4.2E-04
Th-232 3.8371E-14 240638 4,812.75 .OOE+00 9.23-11 1.85E-10
TI-208 4.0414E408 2,406.38 4A812.75 QOOE0+W0 9.73E85 1.95E-04
U-232 1.094SE-07 2,406.38 4,812.75 QW0800 Z63E-04 527E804 Thernal Power
U-233 3.6275E-09 2,406.38 4,812.70 0Q00E+800 73E-06 1.75E-Q5 UNominal et B0onding
U-234 13S2E404 2,406.38 4,812.75 0.0+0 4.47E-01 8.93E4t output Heat Output
U-235 -2.7238E-06 2,406.38 0.00 1.328.02 8.63E-03 I.328-02 f (Wafts) (Watts)I
U-236 1.5493E-05 2,406.38 4,812.75 QOOE+00 3.73E402 7.46E8-2 43+01 G.SE+O1
U.238 -42801E-09 2,406.38 0.00 1.51.4.4 11E-04 1.51E44 I Total Total
Y.040 1.3475E+00 2,40638 4,812.75 O.W0E+00 324E+03 6.496013

W O0e Radlonuclefi m3298.03 6.59E+03
RLTeSelet1 tuma7lluvp 9;;ZT and cecs f -<S E<8-

a e Selection Suiary-
Frent SFD Used Basis Itr Parameter Otiferencee

Reato= odrao UOHTWA1ERt IJOHWA70R
I4tCt ALtIM AUM

; B~~OL bnrcmr %.: 93.130s287t tlo b t0_Bunt_ S_ __nnry _UW_ _ -asis for bumup used In estinate:

Fnx ffD Estiae

~~~ .i 10 .. . . . . .. . .. . _ _ _ _ _ _ _ _ _

I

24S38 b*dws~ arn bet bean ineteteas deewoyed
4*12.7Sta= gb ttsaadtalebiea emd inte.

in.- :=z a~dSunIpI Estimated E01.11MIGvhen EOL HNM
-1

monirl

- Rt alilbown. cire removal eslorage. btippg Orrv deaenn Valftdadn eed for%.

S121s buaie for atlil associated wit.) Ve workshaet nuttl be dvkded by 1304. MeaVY mali mass ID get IPOCIIIC bW a value (MWWdT~f)

-DOEISNFITIEP-078

PevISIon 0
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Fuel Radionuclide Inventory Worksheet

Fuel Ne"M HTRE (ANPIF

Fuel UitIs & Descr 13 -CAHISTE OF SCRAP
Heav MOWa Mass.' 9OL.4.55kWg EOL~,.Oftk
ROD Storage 511. INEEL

'Fudl dey str dat: 19S1
Estimates s of' 2030

Templa1: Palfider (UgN Waer. SST. 60 ID 100%. U)
'TTnphas Bwlnup(UWdp 6.01

Template BOL. Hey Metl Mau (IT): O.OOO1282
Tenmste Dea Th. 65 s

Estkiiated
Canister usage:

Ir1xli

EL.Esdmates- In x. tb Y. Yb Gamma Sources
Photon Total

CUMWd From Nominal Bounding Fuel Iiltial Actity Nominal Fuel Bomding Fuel Energy Photon"aece
Radionuclft Template Fuel Butnup (UWd) Burntzp(Wd (Cl) InventorteeCI) Inventoriesl(CI) Group (boundbtg
AC-227 4.5940E-06 482.62 966.24 O.OOE+00 2.22E-05 4.43E-06 Av MNV
Am-241 1.1471E-04 482.62 965.24 0.OOE+00 5.54E-02 t.ttE-01 0.0150 3J523E.13
Am-242m 7.4210E-09 482.62 965.24 0.00E+00 3.58E-06 7.16E-06 0.0250 7.3202E12
Am-243 9.8236E-10 482.62 965.24 O.OOE+00 4.74E-07 9.48E-07 0.0375 631E+12
G-14 2.2928E04 482.62 965.24 0.00E+00 1.11E- 2.21E-01 0.0575 6826E+12
Cl-P3 1.2260DEt 482.62 965.24 O.OOE+000 .92E-04 1.18E43 o.o0o 4.123E+12
C-243 1.2036E-10 482.62 96524 O.OOE+00 3.75E47 1.07E47 05.250 D 3ZE+12
Cr2*4 7.3577E.1- 482.62 66.24 0.002E+O 32.E8 7 5.742+0 7 .0050 325f6862
CO3 1.3732E-03 48262 96524 O.OE+00 63E-041 133E+00 0.3750 12.SCE012
Ce-134 120E1 48_6 9652 _ .OE0 os13Eso Z 1. 07 0550 ZM13
Cs-135 3.0316E805 482.62 965.24 O.OOE+00 1.46E-06 L.3E4-2 OJD 532E+11
CP-137 7.2579E-1 482.62 965.24 O.O0E+O 3.02E+02 7.018E+02 12500 0.833E91
Eu-154 5.976E-07 482.62 965.24 O.OOE+00 2.0SE42 5.77E082 1.7500 4.3
Eu-15 1.0577E32 4 482.62 965.24 0.OOE+00 5.10E-03 1.02E521 22500 I 32
Fu-23 4.1631E247 482.62 965.24 .006E+O 2.01E-04 4.02E14 27500 S17E4O5
H-3 4.6722E645 482.62 965.24 0.OOE+O 2.25E4t 4S.1E41 5000 5 e24E301
1-129 7.3195E-07 482.62 966.24 O.OOE+COD &53E-04 7.0f7E4o 5DO0 _ 2-V+01
Kr-t5 5=1-.887OC 482.62 96524 0.00E+00 2.7E15S 1.602O-1
Np24 1.1499E160 482.62 96.24 O.OOE+00 .526-07 1.11E-03 11OOCO 2584E6M
Pa-231 7.0899E28E 482.62 965.24 O.OOE+O0 342E-05 1.84E-05
Pb 210 22363E-12 482.62 9t5.24 O.OOE+OO 1a.0E-09 21Q49
Pm-147 4.2296E-07 482.62 965.24 O.OOE+CO 2.04E-04 4.08E044
FW- 2.3295E-04 482.62 96524 O OOE+CO 1.12E-01 2.25E-01
P>23D Q6722E404 4t2 e2 965.2.0 QOtE+OO 3e22E4.1 8 44E401

PU-241 1.68t9E404 482e62 9ffi24 O.OOE+OO &15E402 1.63E-t
Pu-242 1 .9717E-09 482-62 96524 O CCE+CO 9.52E-07 1.90E-06
Pm-22t 4.5740E-12 482f62 965.24 O.OOE+00 2.21E409 4.42E.09
Ra-228 8.3511E-12 482e62 ses.24 O.OOE+OO 4.03E409 B.06EE09
Fu- 10S 2.0516E-19 482.62 965.24 O.OOE+OO 9.90E-17 1.98E-16
SO-79 1-1220E045 482.e2 965.24 QOOE+OO_ .3SE__3 12SE_02
Sne12r 1.14t9E-g 5 482.t2 96524 O.OaE+Or 5.54Elu3 1.11E-02
Sr-9o u e872Eul 1 482.m 2 96524 O.OOE+OO 3b23E+02 M45E+dt2
TO-99 4.6639E404 482.52 96524 O.OOE+CO 225E-01 4SOE401
Th-229 2.3727E-1 1 482.82 965.24 QLOOE+CO0 1.1SE-8 229E-06
Th-230 2.7354E-10 482.62 96&24 Q.OOE+OO 1.32E-07 9.64E-07
Tb232 8.394E412 482.62 965.24 QOOE+OO 4.03E409 8.07E409
TP208 1.6228E4S6 482e62 965.24 Q.OOE+OO 7.83E480 1S7E45
Li-= 4.3V50E-W 482.e2 96524 WOOE+CO 2.12E405 4.24E405 Thermal Power
U233 l3344E49 482ez2 96524 O.OOE+CO 1561E48 322E48 Nominal Heat Bounding
U23M 4.0749E.07 4W2 62 965.24 O COE+OO 1 .97E-04 3.93E-04 Outu Hadu#
UF2M -2.7'761E-0 482.62 QCO0 9.16E-03 7.82E-03 9.16E.03 Wlsw) (wtw
s23M 1.6190E-OS 482.62 965.24 O.OOE+00 7.81E-W 1.56E.2 3.93E+OO 7AGE+0
s28 -2.t547E490 482i62 0.0 1.QSE044__ 1D03E404 1.05E44 Total TOW
Y-90 att889E-(t 482-62 9s5.24 Q.OOE+oo0 382E+02 a46E+02

m Template S dlct Stn"3, Burnvup sumlm ii 0 , r . i,, ', , <',Un, p;

Tepate onfix Sumnnwy
Fro SFD Usd f or Paramee Difbtene

Reactor UG~rTWA1ER UrhT WA1ER Thnla wa uS Ox Iht Mm :m
FUd Cff NCH4ROME SST nbW _ n- wndw~at p*= essrw*4

S;OL NM Con~enstr U U
80L Enri 1 93.15 so go 100

DmpSummary (MWd?' fahor burnup used In estislte.
Fro S'D Estnae

Nton1: km Gdib km Sohymnn eyd

Noiniai:l 227 t.i
Soundq:l 4.55

'Rtalr *ada coeZ lemovai, swg, *ph" e etr ole daWof" Iractfa cedfar luei.

Irebw i a _ w lo al aswi wllh *ft ww must be elvkustby BOL ha me main ptog bu-0~ h v duf (MW*VnT.

IJ

;

J
J

DOEYSNF/REP-O78
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Fuel Radionuclide bwentory Worksheet

4"apd ord-0late Ilafcrnud ,~ , -,"
I- ~~~~Fue Name: HWCT1 3EhMT-i NWM)

SwFell. 118
Fuel Units Al Dour.~ 7- TUBE
HMmv Metal Mom,. S0L.- ; EO1-8.108kg
ROD storag Situ. 54661

'FueI dca atr date: 1t54
tsitbaes a of: 20=0

Template: HFBR (Heavy Water, 2c.. 0 lo . U)
srarwiate sumup(mWd: 5

Template SOLtH MM tal Mses (UT): 0.00034251
T! plate Dwmy Tbne: S5yews

Estimated
Canister usage:

ISrI'x
1 0.16

WLEsaisiotes Inm 3, 5 b y. Yb Gamma Sources

Photon Total
CllMWd From; Nominal Bounding F-el Injtja Activity Noeninal Fuel Bounding Fuel Energy Photonslec

Radionucide Template Fuel Bumup (MWd) Surnup (UWd)f (0) - ventodea(CI bwvenoles(Cl) Group fbounding)

Ac-227 7.7980E-09 7,772.05 7,772.06 0.00E+00 6.06E-05 6.06E4- Avg. Mv

Am-241 23560E-02 7,772.06 7,772.06 0.006+00 I.83+02 1.83E+02 0.0150 2660E.14

An-242m 3.08801E06 7,772.05 7,772.06 QOt.X+00 2.40t-02 2.40E-02 o.ozso 6sA4E+t3

AM-243 2.0520E-06 7,772.05 7,772.06 0.006+00 1.59E-02 1.69E-02 0.0375 437E+13

C-14 1.1222E-03 7,772.05 7,772.05 0.00E+00 8.72E+00 8.72E+00 0.0675 5.357E13

Ck36 8.3760E-11 7,772.0s 7,772.06 0.OOE+O 6.s1E.07 6.51E-07 0.0850 3.082E13

Cm-243 2A260SE-7 7,772.05 7,772.06 O.OOE+CO 1.89E-03 1.89E-3 0.1250 2.003E+13

Cm-24 3.3140E606 7,772.06 7,772.06 0.00E+00 2.6BE-02 28E-02 02550 2.es3E 13

Co-6e 12454E63 7,772.05 7,772.06 0.0D+0D 9.8E+00 9.68E+00 0.3750 1.156.E13

Cs-134 3.3040E-10 7.772.06 7,772.06 0.00E+00 2.57E-06 2W7E-O 05750 2.06BE14

Cs-135 7.9140E-06 7,772.05 7,772.06 0.0+00 6.1OE-02 6.15E402 OS0 1.974E 12

Cs-137 7.168OE-01 7,772.05 7,772.05 0.00E+00 5.58E+03 5.56E+03 1250 1.426E12

Eu-154 6.0650E-04 7,772.06 7,772.05 0.000E+0 4.70E+00 4.70E+00 1.7500 S100E*10

Eu-1ss g4ASOE-06 7,772.06 7,772.0s 0.0E+0D 7-37E602 7.37E-02 22500 9.178E606

FeP55 1.9322E-08 7,772.05 7,772.065 00+00 1.D06-04 1.506-04 2.7500 9.536E+06

H-3 4.4180E-03 7,772.06 7,772.06 O0+D00 3.43E+01 3.43E+01 3sx000 3A86E,04

1-129 7.5020E407 7,772.06 7,772.05 O.OE+00 5.836-03 83E4-03 S.0000 1.31E604I

Pa-231
I Pb-210

Pm--147

5.4940E6- 7,772.06 7,772.06 0.00E+00 4.27E+01 4.27E601

7,772.06 7,772.05__- 0.00E+00 4.S1E-02 4.51E-02
7.0000 1s346E.03

5.8040E-C 11.0Xo 2.080E602

7.772.05 - -0.OOE+00 2.79E-03 2.79E-03

U Pu-238 5.0700E-03 7,772.06 7,772.05 0.006E00 3.94E+01 3.94E+01

Pu-239 1.8728-02 7,M.06 7,772.05 O.OOE+00 1.SE+02 1.4SE+02

Pu-240 8.32SOE-03 7,772.06 7,772.05 0.006+00 6.47E+01 6.47E+01

PU-241 3.4460E-02 7,m.06 7,772.05 .OOE+00 268E+02 2.686+02

Pu-242 2.03BOE-06 7,772.06 7.772m05 0.006+00 1.58E-02 1 8E-02

IRa-226 2.s640E-08 7,m.05 7,772.05 O.OOE+O 2.30E-04 2.30E-04

Ra-228 1.1922-9 7,772.05 7772.05 o.ooE+00 927E-6 927E-06

AU-106 3.5780E-19 7772.06 7772.0s O.OOE+00 2.78E-15 2.78E-15

Se-79 1 2520E-06 7,772.06 7,772.06 0.006+00 9.73E-02 9.73E-02

Sn-126 120sOE-05 7,m.06 7,77.06 O.0E6+00 9.37E-02 9.37E-02

Sr-90 8.1880-01 7,772.05 7.7720 o.OoE+00 4.81E+03 4.81E+03

Tc-99 4.4120E-04 7,772.05 7,772.06 0.006+00 3.43E+00 3.43E600

Th-229 6.9280E-09 7,772.06 7,772.06 0.00Z+,00 .3BE-05 S.3E-05

Th-230 1.7084E-06 7.06 77,772.06 0.0E+0 1.334-02 33E4-02

Th-232 1.1926-09 7m77205 77m.05 o.OE+00 9.2764-06 927E46

T-208 3.4740E-08 7,772.05 7,m.06 0.00E+00 2.70E-04 2.70E-04

U-232 9.2940E-08 7,772.05 7,772.06 0.00E+0 722-04 7.22E-04

U-233 9.168E-07 7.72.06 7,m.06 0.00E+00 7.13E-03 7.13E-03

U-234 2.O440E403 7,772o0s 7,772.06 0.00E+00 1.82E+01 1.82E+01

UI-=3 -2.3296E-06 7.772.05 0.00 1.75E-03 0.006+00 1.756-03

Thermal Power

Nominal Heat -ounding
O ulvpi Neat Output
(Waltul tWattsI

- ----------- - - ------ - - - - -

L00zetzE 7.mos- ,.II.U0s unotk+wJ ZUft-u1 Z.LUI41 I 7.58I401 725E401

U-238
_ . . __ .

- .._ -.- g 
; : : 

.__ .

E-7 7,.MOS 0.00 6.13E-03 49E-03 5.13E-03
-01 7,7mo5 7,772.06 0.00Q+00 4.81E+03 4.S1E+03

5.32E+03 5.32E+60

lowM ltal

Other RPdInucbies
"i .

Reactor ModIa HaEAV

SOL~t MM Constituenls:-11j
I Ot. Earlchmnend IL-

Rasis for Parameter Differences:
Pklso Teqave vies tr is Wkiag reeollo

tedW- aide ond aelepisvi valp ea I -w ttmu

1 U
I 0105

=-

-

pDurnUP Sumumuia Z Basis tor bumup uoed In astimate:

I
Fro S I Esti

1 - . 8 b a s r m i g E I S a a m i s o o L

I ILHo iE l I Eatanaad Bwnwp I

22MI 1
95hitnabed EOL HMAGtven EOI. Ut

I 2250

PReacr a.e* den. moe remioal. erage., S Pph or ehr- dmae -c f r sun lr" o cease Ic kWe

sToa bmp lOr f ukl asodatd eit nl woteshee mtat be vided by OM heavy mebal mass to geo vdc bhW Valus AWOr).
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Fuel Radionuclide kwentory Worksheet
I ed :mlaslitrjnto

Fue Kwnw: FAVCTR ETWO (U iEAL LEU
SNF ID 0 867

FuelUnits &Desar:6 .TM.9
Heavy Metal Mm: SOL- ; EOL.46 45ft
ROD Storage Site: **aE

'Faedecay Stdte: 8to4
Eatitatesas of: 203O

Tunplate: WFBR(HeavyWatw. Zc..O 5X%.UL
STeptateBurnpWdo: 6

Twnplate DOL Heavy Metal Mass 0yT 0.00034251
TinnpI Deay :6 Vears

Estimated
Canister usage:

16x15'
10.271

L. Etinmates : ' .L L n 3I. Xb a Yb I Gamma Sources

CUIUWd From Nominal Bounding Fuel httlal Activity Nominal Fuel mounding Fuel
Template Fuel Bunumu IWdf Burnuo EIWd) (C2 I kImmodeslCli hIventodueal)

Photon TOta
Energy Photonaeac

F Gram, (boundinadRadlonuClide
.

Ac-=7
- Am-241 _______

9 _ 43,572.O0 0 43.57Z00 0 QOE+00 3.40E04 3.40E-04 Avg. 3feV

C-14 1.12E-03 43,57ZOO 43,572.00 0C.0E+00 4.89E+01 4.89E+6401 ' I 75 3.0o0a+3144

-j

Cmi243
Cm-244
CoO-6
CS-134

EL3760E-1
2.4260E-0
3.3140E-0
1.2454E-0
3.30406l

i
7 43,72.00 43572OO O.OOE+O 1.06E-02 1.06-02 o.1250 1.123E+14
6 43,572.00 43,572O .OE+00 1.44E-01 t.444-01 02250 1487E+14
3 43,672.00 43,572O 0.0E+00 5.43E+01 5.43E+01 o0m 6 47E+13

43,57200 43,572.00 000E+0D 365E-.0 3&65E-06 I o5so0 1.728E,14

0 43,572.00 43,572.0D E405 1.44E-05 0-5750 1.188E6.s
Cs-135 7,9140E4-06 43,572.00 I 05N0 1.107E613

1.93224-08 43.572.00 43.572.00 0.00E+00 &42E.04 &42E-(Iii
H-3 4A18W-03 43,572.W 43,57ZCO 'O.0E+00 1.93E.02 1.93E+02 3S5000 2.179E+05
1-129 7,5020607 43,572.00 43,572 .0E0+00 327E.02 3.27E-02 6.0000 9.143E80
Kr-85 54940E-03 43,572.00 43,572.00 0.0+00 2.39E+02 2.39E+02 7.0000 1.0286
Np-237 5.8040E-06 11.0 1.1e6E603

Pb-210
aU: Pm-147 3.5920607 43.672O0 43.572,00 0.00E+00 t.57E-02 -- -.5E-02
a Pu-238 5.0700W-03 43,572.00 43,572e00 OE00+00 2,21E02 221E+02

Pu-239 16728E-02 43S,72W 43,572.00 O.OE+00 8.162+02 816E+02
Pu-240 1.32806-03 43,572.00 43,572.00 0.002+00 3.63E+02 3.63E402
Pu-241 3.4460E-02 43,572.00 43,572.00 O.0E0+00 1SO+03 1.506+03
Pu-242 2.0380E-06 43,572.00 43,57ZW00 0E+00 S8E02 6,6E-C2

43S72.00 43572.00 O.00E+00 5.46Et01
Sn-126 12050E-05 43.572.00 4372.00 0OOE+00 5.25E-01 6.25E-01
Sr-go 6.1880E-01 43,572.00 43,572.00 0.00D+00 2.70E+04 2.70E+04

__ TC.9 4.4120E-04 43,572.00 43,572.00 O0M00+ 1.92E+01 1.92E+01
Th4!29

43S572.00 O.0E+00 1.51E-03 151E4-3
O.WE+00

O O.OOE+W
43.572.00 -- .001+00

Thermal Power
Nominal l" Bounding

Output Heat Output
(Watts ~(Wafts)
4.146.e80 4,1E4.02

ToWal Total

LL235 4.2-'96E.06 -43.572.00 .O 9.34-03 .O00+00 9.83E403
2A620E-06 43,572.00 43,572.00 O.OOE+0 1.16E+00 1.16E64
-1.3291E07 43,672.00 0.00 2.87E-02 2.29E-02 2.87E-C

_ Y-90
- Other RPadsonuces

Selection Sumn

Fuel Claddig
SOL MM Canstfitienl

_ - tiunup Summary (uWd?

1110" _k
Budhew_

6.19006-01 43.572.00 43,572.OO O.O0E+00 2.706+04 2.706.04 -

2.98E+04t 2.986+04
UWV.3U~~mm Seauuer~~~and 8~~ed1s -'

ak SF Ued Basis tor Parameter Difleencses:
(WATE EVY WMlER ThTasye iewatdir~tkvN h, vu:
mRC ZIRC Thblu mahmesatiWamose saxceIvadtiina tlw nuse

U U

IBasis fo buMu used In estimate:
Frm SFD I C ti"ted

NW*WkWW1M " *lewautaIamkss6O
, _ _ .. _ # _ , _ _ _

I Emaup Mlultplier I =U Estimated E01

Pleacs Ts Idon. mrs Mmoval, lre epg orf eor date cenltmin lidV fraalao ceased kfr iu.

, 1111Glve, SOL MM

'Totl bausO bllr tual assodated w~lh It wolaftheet fuist be ivkded by SOL. heavy metal mam to gel aPedl baUM1W value 4MWd14T)

D OE/SNFJREP-M7
Revlstn 0

MarCI 2003
Pape D467 of D4-8



I]
- - . I I Fuel Radionuclide Inventory Worksheet

L, Sld *nd:Tanlt!im rut
Fuel "am: HWCTh AmT (U iiTAL-Sit IDU

SNIF Be: 113
Fuel Units II D,9cr 82 -TUBE
Heavy metal Mese: SOL. EOL-9Z775kg
ROD Storage Slimi INEEL

'Fuel decay stt da 1964
E dt h nates d :t 2030

Templat_ HFBR (Heay Waler. S5T. 0 b 5l Ul
'taplat BwWp(UWd): S

Templet NC Heavy Mew Mas (M: 0.00034251
Tn.. te D0 Thw 689

Estiated
Canister usJ

1.15,

IL Estimates - m X. 5 ID Y. y Gamma Sources J
COUJWd From

Template

Photon TOW
Noninal Bounding Fuel Initial Activity Nominal Fuel Bounding Fued EneryW Photonstes

Fuel Bunup (UWd) Burnup (UWdf (Cl) Inventories(CI) invenorles(CI) I Group (bountin)Radionucllde
AC-227 88,573.24 0.00E+00 8.18E-04 8a18E-04 Av. MsV

O.0E+00 1.95E+04 1.96E+04 I 0.0150 JAm,241 88,57324
Arn242m 88,573.24 88,573.24 0.00E+00 7.96E+00 7.96E+OO I 0.02so 5s4E3E+14

5.2240E-05 88,573.24 88,s.m24 0.ODE+OO 4.63E+00 4.63E+00 C 0.0375 4892E+14
88,s73.24 88,673.24 O.ooE+00 1.96E+03 1.96E+03 00c7s 7s406E+14

3.71E+01 00850 29258E14
7.16E-01 0.1250 I.KtE*14 J

Co-6
Ca-134
CS-135 3
CS-137

88m57324 88,573.24 0.00E+00

0.2250 2.497E,14
0.3750 1.054E*14
0.5750 2.3c0E+15
0.8800 2.0028E13
1250 6.59,E*14

88M.24 88s573.24 O.ODE+00 3.32E-4 3.32E-01
'.2140E-1 88,573.24 88,573.24 0.00E+00 s39E+04 s.39E+04 JB2120E804

12284E45
1.8062E8-
8.2700E403
9.1668E-07

8s87324 O.OE+00 727E+01 7.27E+01 I 1.7500 4.58E+11
0.00E+00 1.09E+00 1.09E+00 22500 3511E+0s

2-7500 3689sE+0
Fw3 1.862E+06
1-129
Kr-85 4.6540E-3 811573.24 88.57324
Np237 2 1soDE-05 8s1,57324 esS734 O.oDE+aO 1 s3E+oO 1.93E+00
Pa-231 12902808-1 88,S73.24 8857324 0.00E+00 1.85E43 1.8s43 _
Pb-210 1.8SD4E408 8esS7324 88S573.24 o.ooE+0 12DE43 12OE43
Pm-147 2.8480E-07 SSm324 ss,57324 QOOE+CO 2.52E402 2S52E402
P>2s 2.8680E 02 88,57324 88,.24 0.00E+00 23.64+33 2.74E+N3
PI-239 2.5740E-02 88.57324 88,573.24 0.00E+00 1.76E+03 1.76E+03
PU-240 2.6620E-M2 8BA73.2 s24 4 D~o Z36E+03 2.%E+03
PU-241 3-2127E104 8s,7324 0. , 5 7300 2.0E.+00 2.846
PU-242 1.6742E-05 88,573.24 ess7324 o.aOE+00 1.48E+00 1.48E+00
Rta-22S 2.7420E- es88.573.24 88,573.24 0.00E+00 2.43E103 2.43E103
Pta-28 2.0880E-10 88,573.24 ss 7324 O.OOE+DO 1.65E45f 1.85E 05
RLt10S t c 1300E-1 88,573S24 ssS73_24 QOOE+Qo 7_ _ _E-14 7_2_E-14
SO-7 23480E-05 88,573.24 s88S7324 O.ooE+oo ZS52E+oo 2.s2E+00
Sn-128 1.7790E 05 88,573.24 88,s73.24 Q.OOE+00 ts8E+ao t58E+OO
SF-90 5.0780E-01 8ss7324 ssS73.24 QaOOE+OO 4s5oE+04 4 soE+04
TC-s9 43q360E404 88,5724 s8,s7324 O.aoE+OO 334E+0t 3.84E+0t
Th-g 3 t120E40 ssS7324 8sS73.24 Q.aOE+00 z.76E44 2.76E044
rn- 230ts12E486 88,573.24 8ssS7324 Q.OOE+OO t.40E-t IAOE-M
Th-232 2.asooE-to ssS=324 88sS73.24 O.ODE+OO t.ssE0s t ssE405
TiM 2D.t144SE07 ssS73.24 88sS73.24 O.OO1E+aO t.O1E42 t.tE402 _
o22 3.10DOE407 88s73.24 88sS73.24 O.OOE+OO 2.7sE402 2.75E402

U-233 ~~4.14SOE-07 SsS73.24 88.57324 o.aOE+OO 3.67E402 3AM70 Hoff
Uii 3 2.1720E403 8SU7324 88SS73.24 QOO0E+OO 1S92E+02 1.92E+02 C
U235 -1.701SE-OS 88sS73.24 o.ao 2.01E402 Q.OOE+OO 21"E402
U23S Z6100E405 88,673.24 8857324 QOD0E+OO 23tE+OO Z.3tE+oo 1J
s238 -129tE407 81ss7324 O.oO 5Z7E-02 132E42 5s7E-02
Y490 5.080DEM Ot ss7324 88573.24 QOO0E+OO 4.50E+04 4.50E+"
Othcf Radlondide 5.73E+05 5,73E+05

Tenplat Selection Summary
F SFDUsed Basi for Paameter Differenbce

R_ 1tor HEAVY WATER H ATartawesatl brtboblca 15mWs
FueL Cladhme SST m c c h (w1i _ .

B Summary (MWdcl r Bass bfor bunup used In estimate:
F r e, S>F D E sti m ated

Nominal: 88br732 4 Ilesa ue wodn buN
Daun*1g 88,575.24 9e 4b ~l spee aled tby . , he a me m m ewiW b EML

lChaec ,

U

J1
Thermal Power

hstpu* Head Output
wafta) (Watts)
57E+03 1IZM403
Total Totld

I
J
J

I
3. mv M.dInl I Iie f -

Nomati
Estimated EOL HUMCIver ECL H1

i Z~
Boummml* E

'isalr mdu ,own wS isnov .strage. gidpbp or our dab coofim g e k da m neasedl kg I dr led.

'Tota p b feev lor uleadaso aad al fswlorsheet Imi be dvided by AOL heavymet mass io get t ped lc bmv" vidi (MWY Tdl.

DOEJSNFJREP-078
Revisinn 0

Mafch 2003
Page D468 of 0-585



Fuel Radionuclide hwentory Worksheet

~Fael and Teinplatr Xvfiwm'tiun
FUl HNome: HWCnl IRO (U02) LEU

SNF Dt. 976
FMe Units * D0ecr. 2- TUBE
HeaV Mtl Mss: 90- : EOL.6.407kg
ROD Storage Sit: IEEL

'Fuel decy star date: 1964
Etimate es at: 2030

Tu'wtate: HFR /Heavy Wder, Zlrc. 0o IDb U)
TernpliatsIurnnppWdt* 5

Terptate SOL Heavy Metal Uss (U1T) 0.00034251
Tanpte Decay Tlie es65 was

Estirated
Canksler usage:

16x910,

t-,kj~~zs :, ,9 z -i X,, Xb bY.Y .Y&W~II. Ealiutmtrs m a,, Ye Y~~~~~~~~~~~~~~~bGerman Sources
Photon Total

CUIIWd Fron WoNnal Bounding Fuel bitial Acthity Uomhnul Fuel Bounding Fuel Energy Pbotonsfeec

R dionucide Template Fuel Burnup (UWd
2 Bumup MWd)f iCl) bentolsCI) hwe-tories(Cl) Group (bounding)

Ac-227 7.798u6E49 5,183.09 5,183.09 O.OOE+00 4.04E4)5 4.04E-05 A Y. MO
An-241 2-3560E-02 6,1309 5,1w809 .OOE+00 1.22E+2 1.22E+02 0.0150 1.7746E+14

Anm-242fn 3.068DE406 5,183.09 5,183.09 Q.OOE+O0 1.60E402 1.cuE-02 0.0250 3J.4E+13

Ant-243 2.0520E406 5,183.09 5,183.09 0.00Q+00 1.06E-02 1.0I6-02 0.0375 3A2265E13

C-14 1.1222E43 6,183.09 5,183.09 O.OOE+00 5.82E+00 882E+00 0.0575 3526,E+13

6136 8.3760E-11 5,183.09 5,183.09 O.OuE+00 4.34E-07 4.34E-07 0.0850 2.0)56E+13

Cm-243 2.426uE6-07 5,183.09 5,183.09 0O.OE+uO 126E4)3 1,26E-03 0.1250 1.336+t13

Cm-244 3.31404.6 6,18_3.09 5,18309 O.w0E+00 1.72E-42 1.72E2 E- 0.26 1.70WE+13
S4 OA750 7.706E+12

Cs-135 5.1

Eu,-154
Eu-155
Fe-65

7.158DE 01 5.183.09 5,183.09 O.ODE+0O0 3.71E+03 3.71E+03
4
I

4

L0500E-04
0.4860E-M)
i.9322E-086
.418E-03

6,183.09 5,183.09 O.OOE+00O 3.14E0w 3.14D00 1.7500 3 40tE+10
6.183-O9 5,183.09 0.00Q+O0 4.92E-02 4.92E-2 22500 6.121E+0
5,183.09 5,183.09 .OOE+00 1E004-04 1. 0.E04 27500 6.360E+06
6,183.09 5,183.09 O.wDE+00 229E+01 229E+01 J3500 2.82+04

7.5020E-07 5,183.09 Qw.0E+00 3.89E-03 3.89E-4
2.85E401

5.0000 1.088E604
7?A0 I 1223E+43
11.A 1.387E.Q2

Pb210 - 1.4712E-48 5.183.09 S.1839 0.0wE+00 7.363-05 7.63E045
Prn-147 3.5920E-07 5,183.09 5,183.09 O.w6E+w0 1.86E-03 1.86E-03
Pn38 5.0700E-03 5,183.09 5,18309 0.00+00 263E+01 2.63E+01
Pu-239 -1B728E-42 5,183.09 5,183.09 0.0wE+00 9.71 E+01 9.71E+01
Pu-240 8.328OE03 5,183.09 5,183.09 0.00Q+00 4.32E+01 4.32E+01
Pu-241 3.4460E-02 5,183.09 5,183.09 0.00E+00 1.79E+02 1.79E+02
Pt-242 2.0380E06 5,183.09 5,183,09 O.OOE+O 1.06E-02 1.06E-02

Ra-226 2.964D4).08 5,18309 5,183.09 0.wE+00 1.54E-04 1.54E-04
Ra-228 1.1922E409 5,1809 56183.09 O.OOE+00 6.180E6 6.18E4)6
Ru-106 3.5780-19 5,183.09 5,183.09 O.w0E+00 1.86E-15 1r5E-15
Se-79 12520E45 5,18309 5,183.09 Ow.0E+00 649.E02 6.49E-02
Sn-126 12050E4)5 5,183.09 5,183.09 Q.0wE+00 6.25E642 625E-02
Sr-go 6.1880E-01 5,183.09 56183.09 O.O+w 3.21E+03 3.21E+03

Tc49 4,4120E-04 5,183w09 5,1w8.0 O.OOE+O0 229E+OD 229E+00
Th-229 6.92806-09 5.,183.09 5,1w3.09 O.OOE+0 O 3.59645 3.59E-05
Th-230 1.7084E46 5,18w09 5.13.09 O.uOE+O 6.8E-3 8.65E03
Th-232 1.1926E4)9 5,183.09 51183.09 0.0wE+00 Q18E-06 6.186-0
TI.08 3.4740E-4 6.183.09 5,183.09 O.OOE+00 1BO4.04 1.aOE804
UOA32 92940E-08 5,183.09 5,183.09 QOOE+00 4.82E-04 4.82E04

U-233 9.1680E-07 5,183.09 5,183.09 0.00Q+00 4.75E403 4.756E-3
tJ-234 2.3440E-03 5,183.09 5,183.w09 .0E+00 121E+01 121E+01
U-235 -2.32966E46 5,183Q09 0.0 1.17E-03 O.0E+W 1.17E-03

Thenmat Power
Nominal tHat Sounding

Output a Output
Matts) Watte)

U-23 2.6620E.4)5 5,183.09 5,183.09 0.04)6.00 1.386E401 123B6.01 I4.92E.4)1 4.62401
I LOAS .4 '201 Jif F. tpqAO 110 An JYI *9rJ* 0 7qXCfti -'A.A'OC I T,,iT-I

Y.90 6.19000E4 5,183.09 5,189 O.OOE+00 321E+03 321.E+03
-Other Radionuclides 3.556,3 3.566+03

t Tinplate Selection Summary
1[ ^ trwe". t tt rv~~~~~Ue asth 10or ftmnwWe Dineehm

Reactor t1d1ar[~ WATeRI HKAWWA1SR TerisaT wes tariMebloug rew aLiel Cbddh9g clRC matoFs I bn t urt ksc mptut

SM MM Canesituents V U

G SOorichmment %1 O b5
__B up Sun___ ar________ From__ _ EBasis for bumup used hI estimate:

rrnhrP .u : 5.183 1 r etdbNbn

Ch0ecks_ ,

Bm"ap Multiplier I GhniCtknated EOL W .Glven EO Hl1

32J__

.i .wu

'Reader elsehm.u core rneoval. storage. sh eIn or coter dote ionb VW kiafan ceawed t br Wt.

_Trtal blmp tbr all W atsodaed wih ut1 workshkt mast be dkled by 904 heavy metal mac Wgspedci b xVw values bawplNYl1T)

- OEISNFREP-M7
lRevision 0

Mard 2003
Page D-469 of D-685



If

Fuel Radionuclide Inventory Worksheet
I., Fed and XTempbtsIozl

Fue Hamm HWCTNl IS (U-ZR LEtU
SNF VtR. 077

Ful Uinfs & Dour. 3 -TLBE
Heavy Usta Mams 006.- :EOL.I&776kg
ROD Starallm SSW INEEL

'Fuel deary SWt daie 1964
Estimas a e* 2030

TemnphaM HFBR (ev Waew, Zl. 0t 5%3 U)
'Tinblft bumup(lW*d 5

TemVpis POL Hery it" Man (UT: 0.00034251

Estonate
Canister usage: J

0.nx14 j

1 0.14

Templabt Da Thb 65 vans

U. Esouta m. .b b Y. Y | Ganua Sources

Photon ToW
CL2Wd Frorm Nomtnl Bounding Fud Initi Acvty Nominal Fud Boundin Fuel Energy Potmonasfee

Radlonuckils Templats Fuel Burmp (MWd) Burnup (UWd) (CI Inventorles(CIli b ntors(CI) Group (bondling)
AC-227 7.7980E-09 15,122.23 15,122.23 O.E0+00 1.18E-04 1.8E4-04 Avg UV
An-241 2.35SE2-M 15,122.23 15,122.23 .OOE+C00 3.56+02 3.56E+02 0.0150 5.176214
Anm242m 3.0880E4-8 15,12279 15.122.23 O.OE+00 4.67-02 4.67E-02 0.0250 I.692.14
Am-243 2.0520E-06 15,122.23 15,122.23 O.E+00 31OE4-2 31OE2- 0.0375 9411tE13
C-14 1.1222E-03 15,122.23 15,122.23 0.002+00 1.7025+01 1.702+01 0.0575 1.0422.14
C-36 8.37680E11 15,122.23 15.12223 .0E0+00 127E-06 1.272E-0 0.08s0 5.998E+13
Cn-243 2.4260E407 15,122.23 15,12223 O.OE+00 3.67E-03 3.67E-03 0.1250 3.897E+3
Cli-244 3.31402E06 15,122.23 15,122.23 O.E0+00 5.01E-02 5.012-02 02250 5162E+13
co-so 12454E-03 15,122.23 15,122.23 .0o0+00 1.88E+01 1.88E+01 03750 22482E13
Cs-134 . 3.3040E-10 15,122.23 15,12223 O.ODE+00 5.00E-08 5.00E-06 057S 4.021E+14
Cs-135 7.9140E-08 15,12223 15,12223 O.o0E000 1.20E-1 12DE4-01 0500 3.841E+12
Cs-137 7.1580E-01 15,122.23 15,12223 O.E0+00 1.08E+04 1.08E+04 12500 2.775E212
Eu-154 6.0 2OE-04 15,122.23 15,12Z23 O.E00 9.15E+00 9.15E+00 1.7500 .9236+10

Eu-155 9.4860E-06 15,12223 15,122.23 0.OOE040 1.43E41 1.43E41 22500 1.786E407
FeW55 1.9322E-8 15,12223 15,122.23 O.OE+000 2.92E-04 2.92E-04 2.7500 1.56E407
H-3 4.4180E-03 15,12223 15,12223 * O.E0+00 6.68E+01 6.68E+41 3.oAo 75622S04
1-129 7.5020E-07 15,122.23 15,122.23 O.ODE+00 1.13-02 1.13E202 5.0000 173E404
Kr-85 5.494E-03 15,122.23 15,122.23 O.OE+00 8.31E+01 8.31E+01 7.0000 3.368203
Np-7 S -5.8040 6 15,122.23 15,12223 O.0E0+00 &78E-02 &78E-02 11 080 4.48242
P-23= 1.1096E40 15,122.23 15.122.23 O.OE+00 1.68E-04 1.68E-04
Pb-210 1.4712E4- 15,122.23 15,122.23 0.OOE200 2.22E-04 2.22E-04
Pm-147 3.5920E-07 15,122.23 15,12223 0.0E240 5.43E-03 5.43E-03
Pu238 5.070E4-03 15,122.23 15,122.23 O.ODE0+D 7.67S+01 7.67E201
Pu-239 1.8728E-02 15,122.23 15,12223 O.OE200 2.83E+02 2.83E+02
Pu-240 83280E-03 15,122.23 15,122.23 O.o0E0O4 1.26E.02 126+02
Pu-241 3.4460E-02 15,122.23 15,122.23 .OOE+0 D 5.21E+02 5.21E402
Pu-242 2.0380E-06 15,122.23 15,122.23 O.OE+00 3.08E02 3.08E-02
Rs-226 2.9640E08 15,122.23 15,122.23 O.E0400 4.48E-04 4.48E-04
Rs-228 1.1922E.09 15,122.23 15.122.23 0.00E400 1.8D41-0 1412-05
Fbi-108 3.5780E-19 15,12223 15,122.23 O.ODE+00 5.41E-15 5.41E-15
SU-79 12820-05 15,122.23 15,122.23 0.ODE+00 1.89E2- 1.89E2-0
Sn-t26 -1.205DE-C5 1S,122.23 15,12223- ODOE+00 t .82E-0t t.82E-0t
Sr-go 6.1850E-0t 15,12223 15,12223 Q.OOE+00 9.36e+c3 9.36E+03
T.-99 4.412DE-04 15,12223 15,12223 .ODE+00 3.67E+00 6.67E00u
Th-229 -.92.26-09 15,122Z23 0,12 00 2.4120 0.0004 3.5E1-04
Th-230 1.7084E-06 15,122.23 15,12223 0.04E+00 2.58E402 01 4. 02
Th232 1.19291-0 15,122.23 10.1223 9OOE+70 7.92-03 19.8E4-05
Tl 208 3.4740E48 15.12223 15,122.23 .OE 5.0425E404 5.25E+04
U232 9-2940E-48 15.12223 15,122.23_ QODE+00 1.41E403 1.41E403 Thermal Powern
U-=3 DAME80E7 15,122.23 15,122.23 O.ODE+CO 1-39E402 1-39E402 Nominal HM; Bounding
U-234 2.344DE43 15,t22.23 15,122.23 Q.OOE+CO 3.54E+Ct 354E+01 Hog~ Heat~u
81 235 a2.3296E4Se 15t122o23 Q 3.mu41E43 O.O O 3.41E43 (wa nawatt

U-230 Z.662DE45 15.122Z23 15,12223 MOOE+00O 4.03E-t 4.03E41 1.A444tw 1AUE*=
U-2381 -1-3291E4C7 15,122.23 0.00 9.97E403 7.96E403 9.97E-03 Total TO
Y-90 &.1900E-M 15.122.23 15,12223 Q.ODE+00 9.3E+043 9.36E+03
O0m Raftnuclifs 1 .04E e04 11.04E+04

Template Selection Suumnmy
Fn SFD Used Basis for Paramet1 r Ditlemnesb

Reator Moderalorl WAW WATER EAVY WATER The Tukwa te sed br tsr bb*5 leataw
Fusl Claddbg4 aZIRCC Ti. kW naata ea iall, l _ spdfde ju i .

06 HM Conmtftni&- j U U
DOL Enrkhn &s4 O b 5

Burnup Summery (UWdf Bis for burnup used In estimab
Fr SFD _dI 30aauXngF

1111111111111111 1 I 15.122. N q bbb
NOm*N lFA 15,122.231 hIt- by asg be hwanw m eS n_ M E

Essth umup
Owup MuRW tWh_ bthnuo Estiae EOL MMH le EOL H18

.0 32.83 H 20
809!Wf~ 32.83

'Rramw da~dov^ con vwrntd, evraga. at dam ceimnkag Our t radabm ow esed fh, lat.

rTot1r he*m aul oassdabd win th wahmet b dbd by Lhevy mwal man gel specfc 1s vame (WbdT).

JI

J

J
J
U'
U.

I

.1

Iil
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Fuel Radionuclide khentory Worksheet

:l and Tawplate SD!On, m fi-
hFe Nam: HRNCTR OTr LEU

SNF D .283
Fuel ItS & Docw: a -TUBE
HtaVYIetl Mass: AOL- : EOL139.5s32g
ROD Stoege Sew NEEL

'Fue decay Strt dafe: 1963
Estmates as f: 2030

Template: PWR Q(gt Wat er. . 0 tO 5%b U)
2Tuplate B-u (UWd): 61.2

Template SO Heavy Mea Mas OM): 0.00176011

Estimated
Canister usage:

1 0.36 1

Template Decay The 8yeas _

IL SFetim~ales 'e ' '; m 4. 4b b y. Y. Gamma Sources

Photorl Trtbd

CVUWd From Nominal Bounding Fuel hItat cvity Noninal Fuel Bounding Fuel Energy Photonssec
Radiornucide Tenplate -Fuel Bunuwp (Wd)f Burnup (pWdp Ci) Ir)ventorles(O) bnwrrs(CI) Group Qoxxding)

Ac-227 12581E-09 209.63 209.63 o.006+00 2.64E-07 2.64E-07 Avg. MeV

Ani-241 1A761E-01 209.63 209.63 0.O0E+00 3.09Ei01 3.092+01 0.01o0 .SM+12

Am-242m 2sD32E-04 209.63 209.63 O.OOE+OD 5.25E-02 5.25E-02 o.e020 1.127E*12

Am-243 6 8387E.04 209.63 209.e3 0O.E+OD 1.31E401 1.31E4-1 0,75 1.064E+12

C-14 4.7739E-05 209.63 209.63 .OOE+O0 1A-02 1.OOE-02 0.575 1A46E+12

036 8.0297E-07 209.63 209.63 O.OOE00 1SBE-04 1.68E-04 00850 6.766E61

Cm-243 12QsE404 209.63 209.63 Q.OOE+OO 2s54E42 2s54E402 0.12E0 4.024E+ll

CriF24 1-5560E-02 20Dss3 209.63 QeoE1+00 S.26E+00 326E+OO 02250 S24sE+tt

Co-eo 4.9.82E-07 209.63 209.63 .OOE+00 1.04E-02 1.04E-042 _035 2.271E+17

Cs-1S4 1.7022E-0s 209.63 209.63 Q.OOE+oo 3S7E47 3.67E-07 _0zTE SA05E+12

CS-13 1.4433E-0s 209.63 209.63 Q.OOE+00 3.0351-03 S.03E-03 7.es00 4233E+10

Cs-137 6.695E.061 209.63 209.63 0.00+00 .647E+02 1.47E+02 12500 2.825E*10

Eu-154 1lsO23E-03 20s.6s 20s.6s Q.OOE+eo 3.7812-01 3.7sE41 11.7bOO 1.11esE4O

EU-1ssz6ss 20.673E2Q05 QODOE+OO 5.62E-03 s .62E43 25 zosW4%o

Fe55 JA58012-0 209.63 209.63 O.OOE+OO S.06E406 S.06E46 2-750a t 02E+OB

H<3 3ss~~~~1866E-03 209.63 209.63 QODOE+OO ALOSE-01 &Se6£41 3AM0 5CvoEe40

H-2s 9 e8ME-07 209.63 209S63 Q.OOE+o -2Z06E404 2.OBE-4 b.DO 2174E+04t

Kr-85 4.0617E403 209.63 209.63 Qo.oE+eo &SIE-01 8.51E-1 _7oo 2se3E+e3

Np-237 12M4E-06 20.3 0 6OOE+00 2.65E43 2.65E-03 I iim 2APME+02

.Ij

Si Pa-231
Pb-210
Pmn-147
Pu.23B

1.6376649 209.63 o.0oE+00 3.3E-07 3.43E47

PU-M 2.t61-04 209.63 209.63 OOOE+O z.43E+20 2.43E+-O

PlF24O ts5142E402 209.63 209.e3 Q.OOE+OD S.17E+00 &17E+00

-0241 Z1263E-01 209.63 209.63 O.OOE+OO 4.42£+01 446E+01

Ph242 .426W05 20s.6F 2Q°.63 Q00£+0D 1.-2E602 1.4SE402

Ra- 226sSsE10 20s.6e 209.0s a QOOE+OO *et.2i7 1.23E4nc7

iR;-=8 5.3036E-12 209.63 20s.63 O.OOE2+OO 1.11E-s 1.11E-W

Rt-106 6.8136E-19 209.63 209.63 Q-OOE+OO 1.43E-16 1.43E-16

S to74 1.2372ET05 209.63 209.63 lE T12i0s0 Qeae3 2ssE403

Sn-p 2e51r 94E(05 209.63 20s.63s _oBE+0_0 s2Eed3 62sEem3

sr-9 _ 4A9113E-01 20s.63 209.63 QODOE+OD sA2rz+ol s.42E+o1

TcO-9 3s93s7E44 209.63 209.63 O.eOE+00 e.2sE42 8.250E0

ThM 229933S1E-10 209.63 209 e O.ODE40Ci 4.0sE-0s 4.esE.0s

Th-230 3s223E4B 209.63 20s.6s Q.ODE400 73WEE46 738£46

Tb-232 skfZEZ12 209.63 209.63 2OGOE+W 1.11E- 1.d.I1E-

Tl208 1.3102E407 20.sm3 OAOiE0 2.75E-,0 2.7sE-0s

U-232 3-WE407 29e20SS O OOE400 7.44E=-s 7.44E.0s

U-233 2.6E47E-0s 209.63 209.63 QOOE4200 s 5sE46 .5ssE-W

U4!34 s.sO23E0s 20953 209S3 QOOE4200 1.115E-2 11.1sE42-0

W-3 -1A485EsE46 209.63 QOO s.66E403 s.3efE43 s-66E43

W23 7ss9s-e6 20.9.63 209.63 QeOE+00o 1.59E-0 159E4S3
u23s -z6129E£47 20.9.63 QOO 454E£42 4s94E402 4.s4E402

Y-s0 4.49M-M4 209S63 209S63 O.ODE400 9.42E401 s.42E+01

Olher RadW s *.42E40 1.42E402

Tempte Selecpion Summary -
Fro FD Usd Esfor Paamtr Differences:

IIIestor LIGHTr WAnER UGarmare W T s iated tCt atltwgivei sE
Fu el . ZIRC iliph g or03 W ate onlleg ma kIdIh lom fdwo

FiOI NMs U U

Burnup, SurnnarylWdf' 18|as's for burnp osed in estimate,

fw SFF 7 knted |

Edwlrsed tBeumupf
Earnup M~urb Gie Burnu p Estmtd EOL 14U~then EOL HUf

Norninall 0> ' 10
amfgl Offi

iPeatR dandn. moe f nlf, d*), or ~ t~ date im~n*V " firmabol cesel bfo VI.

Thermal Power
i onina' Heat EBounding

I Output NesWit Output
Iwafts) Evens)
304400 3A4E+W

TOW TOWa

DOE/SNF)REP.078
Rlevhion 0
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I
Fuel Radionucilde Inventory Worksheet

Fuel Nonw 1*WCT AMT & 5417 (U) METAL) LELI
SNFP U t. 790I

Fuel tnie & Decra 10~ I TM
Heavy Uetal Mass DOL. EOL..63746&g
RlOD Storae" Sits NM31

'Fue day st das 1964
Estinat" d: of 2030

Tempbt" HFBR (HevvyWater. Zkc..O5ojU)
'Template Bumnup(MW* 5

Temptf D60b Heavy Metal 1ae (pUr 0310034251
Temnbta DewTis 65 V

Estmatad
Canister usaai

0.45

IB*. F5atieatis m . X b Y. yb Gamms Sources
Pihoto Total

CMWdFrorn Nominal Bounding Fuel I Acivity Nominal Fuel Bounding Fuel Energy Phtotonestse
Radionuclide Template Fuel Burnup (UWd)' Bumup (Wdf (CIo hIventorksC Inventories(CI) Group (boundinj
Ac-227 7.795eE-09 06,103.94 61,103.94 0.04E+00 4.76E-04 4.76E-04 Avg biV
Arn-241 Z3500-02 61,103.94 61,103.94 0.0OE+00 1.44E+03 1.44E+03 0.0150 2.0E115
AM-242rn 3.0880E-06 61,103.94 61,103.94 0.00E+00 1.83-01 I J1.89E-O 0.0250 4.3193E14
AnF243 2.0520E-06 61,10394 61,103.94 0.00E+00 1.25E-01 1.25E-01 0.0375 3.803E+14
C-14 1.1222E3- 61,103.94 61,103.94 0.OE+0 6.36E+01 6.86E+01 0.0575 4.212E14
C-36 6L3760E-11 61,103.94 61,103.94 0.0DE+o0 5.12E-06 5.12E-06 0.0880 2423E314
C-1243 .4260E-07 61,103.94 61,103.94 0.0oE+00 1.48E-02 1.4E4-02 0.1250 Is.+14
Cmr-4 5.440E406 61,103.94 61,103.94 0.00E+00 2.02E401 2.02E+00 730 224235E+14
Co26 824543E03 61t103.94 61,103.94 o.OE+00 7.6tE-01 7.61E+5-01 030 18O3E+13
Cs-134 3.340E-10 61,103.94 61,103.94 0.00E+00 2.02E4'i 2.02E-46 os5s IB25E+15
CJ-1X 7.9140E-06 61,103.94 61,103.94 o.OOE+O0 4.3-041 4.84E9-04t OA500 Is +13
Cs-I37 7.1580E3i0 61,103.94 61,103.94 O.OE+00 4.37E-04 4.37E-04 12500 .21E+13
Eu-t54 5.000E-04 61,103.94 61,103.94 o.0OE+OO 3.170E+0 3.70E.01 t7SD0 4.IOE+II
Eu-155 9.4860E480 61,103.94 61,103.94 O.O0E+00 513DE03 51.141 0200 7236E+07
Fu-50 1.8322E-03 61,103.94 61,103.94 0.o0E+oo 1.18403 1.8E403 2-750 7049E+07

Pu-213 4.44603-02 61,103.94 61,103.94 0.003+OD 2.113+02 2.113+02 3AO &5Ea

1-129 7.5020E407 61,103g94 61,103.94 QCOOE+O0 4.58E402 4.58E4O2 snDOO 1.282E446

Kr-ss 5494OE403 61,103.94 61,103.94 O.DOE+CO 336E+C2 3.36E+02 7noDOD 1.442E+04

Np-237 5.8040E-06 61,103.94 61.103.94 O.OE+00 3.55E-01 -535E-01 ll0l0O 1.6E4W
Pa-231 1.1056E-tt 61,1Q3 94 6t,103.94 OOE+CO 6.7sE404 &78E044

Pb Z210 1.4712E48 61,103.94 61,103.94 OCO0E+CO &s9E404 6.9sE04

Pm-147 3.S92QE-07 61103.94 61,103.94 0.0OE+0O 2.19E-02 2.19E-02
Pu-238 S.Q700E-03 61,103g94 61,103.94 o.ODE+OO 110E+QZ 3.10E+02

Pu-2a9 1.872BE-2 S1,103.94 61,103.94 o.oOE+OO 1.14E403 1.14E+03

Pu-240 a328OE403 61,103.94 61,103.94 Q.OOE+oo SQ9E+02 S.OSEi42

Pu-24 9.4460E402 61,103.94 61,103.94 0.00E+00 2.68E-03 25.0E+03
Pu-242 2.030E-04 61,103.94 61,103.94 0.00E+00 1.25E5. 1325E oN1
Pa42?B 2.9640E408 61,103.94 61,103.94 O.ODE+OO I.B1E43 1BlE-03

Ra-228 1.1922E409 61,103.94 61.103.94 o.ODE+OO 7.28E456 7.28E406

Ru-1011 3.57soE-19 61,103.94 61,103.94 o.oOE+oo 2.1sE-14 2.19E 14

So-79 1252OE-4S 61,103.94 61,103.94 Q.ODE+CO 7BSE401 7.65E41l

Sun12u ( 2050EWB5 61,103i4 61,103i94 QOrE+d o 736E-01 7.36E
S-90 6.1880E-(t 61,103.94 61,103.94 Qo.E+00 3.73E+04 3.7sE+Q4

Tc-99 4.4120E404 61.103.94 61,103.94 Q.OOE+00 2.70E+01 2.70E+Oi

Th-229 6.9280E49 61,103.94 61,103.94 0.0OE+OO 4.23E404 423E-04

Th-230 1.70s4E-0 61,103.94 61,103.94 0OQOE+QO 1B04E-t 1B04E41

Tho232 1192_ _ 6 3 _ ____103_9 _______________729E-0

TI-200 3.474QE486 61,103U9 61,1Q3.94 oO.DE+0Q 2.12E403 2.12E403

Li-232 9.234DE481 61,103.94 61,103.94 O.oDE+QO 5.68E403 5.66E403 Thermal" Power
U-233 9d16sQE47 61,103394 61,103.94 QODOE+CO 66DE0E2 S.SDE-QZ Mon-and Heat Bound~ing9
U-234 2-3440E-03 81,103.94 61,103.94 Q.ODE+CO 1.A3E+02 1v3E+02 outut He ~al outaul

U-235 -2-32s6E-06 61,103.94 0.00 138E42 0OCOE+OO tIE~ (Wa" O~n

U-236 2.6620E405 61,103.94 61,103.94 QOO0E+CO 1.6E+00 1.63E+OO *WE+DZ 5JOE+D3
U-23t -.132P1E-07 81,103.94 OQO0 4.03E-02 3.22E 02 4.C3E402 Total Total
Y-90 6.19D0tE41 61,103.94 61,103.94 QODE+CO 3.78E+Q4 3.78E+Q4

Otherradxiale 4.15,E+Q4 4.19E+C4

iremplaLT se edkiaSonup P. B up Ei d 0. .,eint 0. NM ;-d
Temnpbba Selection Summa -y

- T 1Fn SD Ued Basb fo Panet Difference:
Reco iModerstr HEAVY WATER HFAW WATER Tw T_ vusat iteawkvb

FuelCladig ZDRC zinC 10 Ollx natINNI11806=0 iW00.
BOL HU Costunt U U

Ba1 Enrkc*n X. O b 5

Buntp Sumafuy (UWdf 11 tor burnue used Ib estimate:

i ~~~~~~~~~~~~61.109N" VItlbb th

Checks

tsnat Burup
lsmu ImuRS*_ Give sunnm Estme £0L HM(GWM EOL HUt

Nownhal: 32.l 25
Boulumm Jy

ITaul 4 wa;4 udast d wilh h w>Wk t mudtbe dhkt by s htw a mawbqeqsp 8 bunp va w(MsWdn.

I

J

J.
U
j2

I
i

U
-J-

0
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Fuel Radionuclide Inwentory Worksheet
i L.pOAe2 dTemlate Intr~rp- tion ,

Fuel Karuw HWCTR SOT (10211LIU
SWNF0 0 120

Fuel UnIts & De: 6 -Im
Heavy Metal Mas: SOL. EOL-M 9725kg
ROD Storage USie: PIEEL

%a dec it daW 19s4
Eshnste" as of: 2030

Template: HEFR (tevyWter. &.. Oe to 6141)
aTemptIalte umqup(Wdl: 5

Template SOtL Heavy Metal M s (MT): 0.00034251
TemPat Dey Th 66 wars

Estimated
Canster usaqe:

18'xoC
1. ' I

- fIi. antesitm.t E m x, 4, bI yn, y | Gamma Sources

Photon Tdtal
CUMWd From Nominal Bounding Fuel httial Activity Nominal Fuel Bounding Fuel Energy PhotonstSec

Radlionudide T phlate Fuel Burnup (UWd) Burnup (MWd) (Cl) Inventorwea() bWentories(c) Group (bounding)
Ac-227 7.79BOE-9 239,374.53 239,374.53 O.OOE+00 1.87E-03 1.87E403 Av. MYV
AM-241 2.3560E-02 239,374.53 239,374.53 0.00E+00 5.64E+03 5.64E603 0.0150 0.193EISs
Am-242m 3.08806-06 239,374.53 239,374.53 0.00E+00 7.39E-01 7.39E-01 009250 1M2+65
Am-243 2.0620E406 239,374.53 239374.53 0OOE+00 4.9E4-01 4.91E- I 0.0375 IA*OE+15
C-14 1.1222E-03 239,374.53 239,37453 0OOE+00 2.e9E602 2.69E+02 09575 1.6505E+t
Ci-36 8.3780E-tt 239,37453 239,374.53 QOOE+00 2.01E-05 2.01E4-5 I s0s50 9SAME+.14
Cm-243 2.4260E407 239,374,53 239,374.53 QO.OE+00 6.81 E-02 S.8tE-02 0.12s0 6.160E+14
Cm-244
CO.50

* Cs-134
CS-135__ __

3.3140E-06 239,374.53 239,374.53 Q.OOE+00 7.93E-01 793E-01 02255 8.170E614
1.2454E-03 239,37453 239,374.53 0.OOE+00 2.98E+02 2.98E+02 03750 3.5686+14
3.3040E-10 239,374.53 239.374,53 O.oOE+00 7tE4-05 7E4-05 05750 6.365E+15
7.9140E-06 239,374.53 239,374.53 .O6E+00 1B9E+00 tB9E+00 o0500 60tZE+13
7.1580E-01 239,374.53 239,374.53 Q.OOE+00 1.71E+05 1.71E+05 12500 4.39W+13

Fe655 1 3224-08 239,374.53 239,374.53 0.00D+00 4.63E-03 4.636-43 2.7500 257E+08
t t3 4.4180E-03 239,374.53 239,37453 0.00Q+00 1.06E+03 1.06E+03 35000 1.197E+o0

El 1-129 75020E-07 239,374.53 239,374.53 0.00+00 1.8OE-01 1.80t-01 50000 5023605
t t r-85 6A940E-03 239,374.53 239,374.53 .OOE+O 1.32E+03 1.32E+03 79xo0 648E+.4

t-237 6OE40B-06 239,374.53 239,374.53 .OOE+0 139E+00 1.39E+EO Iso I6&4073E+03

P-239
Pu-240
Pu-241
Pu-242
Ra-226

3.5920E-07 239374.53 - 239,374.53 Q8OOE+OO 8.60E-02 8.601242
5.070E4-03 239,374.53 239,374.53 O.OE+00 1.21E+03 1,21E+03
1.8728E-02 239,374.53 239,374.53 0.00D+00 4.48E+03 4.48E+03
8.3280E-03 239,374.53 239,374.53 O.OE+00 1.09E+03 1.99E+03
3.4460E62 239,374.53 239,374.3 O.OE+00 .25E+03 825E+03
Z,03OE94 . 239,374.53 239,374.53 OO+00 4.E8-01 4.88E-1
2.9640E-08 239,374.53 239,37453 - 0OE+00 7.10E43 7.106E03

Se-79 12520E-5 239.374.53 239374,53 QO.OE+OO 3.00E+OO t0OE6+00
Si-126 12050E-45 239,37453 239,37453 O.OE+00 2.88E+00 2.8E+00
Sr-0 6.18804-01 239.374.53 239,37453 .OOE+00 1.48E+06 1.48E+05

_ Tc-99 4.4120E-04 239,37453 239374.53 Q.OOE+00 1.06E+02 1.06E+02
Th-229 6.9280E-09 239,374.53 239.374.53 Q0.00+00 1.66E-03 1.86E43

- 1-U232 92940EM4 239,374.53 239,37453 QOOE+00 22E-02 222E402 Thermal Power

U-233 9.1680E-07 239,374.53 239,37453 O.OOE+00 2.19E.01 2.19041 Nominal eat Sounding
U-234 2.3440643 239,374,53 239,37453 0.006E+00 5.81E+02 55.1E+02 Output HWat Output
u-235 - 2-3296E-06 239,37453 0.00 5.406402 O.OE+00 6.40E42 Walns) - (ats)
U-236 2.6620E-05 239.37453 239,374.53 O.OOE+00 6.37E+00 .37E800 2M+03 22M403
Uz38 -1.3291E407 239,37453 0.00 1.58E41 126E-01 1.58E-01 Total Total

I-f
Y-40 6.1900E-01 239,374.53 239,374.53 0.OOE+00 1.A8E+0 1,43E+05
Oeer Ptsadlorzckles 1.64E+05 164E.05

TO-Ptaft Seection Summanry:
F 8FD Us Basis for bmted Diffneencsm:

114aCto Uod"QOr. HEAW WATER HEAWYWAMER TWl ToroaS wn§X o ]rf laok -m
tummay (W 23R.374 kue maddwasipwanag 83.no wi ea isa s_ eh)-

*OL MmHConstituene C U U
SOL s Enihmn .% 0r05

BUmUPv Summkary UWd ': IB4sls for bzumup used in ersfirate:
From ffD - mted

_inoadlr 32is.374s3N t ____q_____t___d nB# ______

Checks .

Bumup A*~pig Gie CB"urnup fftk* EOt. HIJWGtwe EOI. MMb

Soumnd" 3: 2J.8325
a

- 'RAc. r *LsdW n. coe wunw a. M moage N*PWVi Of utwe dIae COduM lg thut WWa WaMo Meased for kail.
ftAW. h -.. far .1 *.W nse dafAd wnh fts workd m ei . , heiwmd be Mt~M aw., masawm ru-krAdlic tp _UWdVUTn-

-OOE/SNFA16P-078 
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Fuel Radionuclide Inventory Worksheet

,L Fudf aadTya~lnte Jntur~ oni ef
Fuel Name HWCTR SPA (U-ZR) LEU

SNF tl : 78
Fued L AS Desaer 56 - UBE
H"eay Ydal MaNe S0L. : EOL-47.679k
ROD Stoa Slan IEEL

'FPU dwcay st date: 1964
E _astes as of. 2030

Templae HF8R vy Wabr. agc.. o SD % U)
'TemPat fMurrJp(MWd: 6

Tmpa_ DOIL Havy Metal Mam1 (U 0.0034251
Temala Dea ma e6 yean

Estanalad
Carister usag:J

1t3x1S
r 2.55

JIUEsli i. m .. -.x X, b Y- ' I Gamma Sources

ICVdUWU From
Ralflonaucrlde Template
AC-227 7.79808-09
Ana-241 2.3568D-02
Am-242m 3.0880E-08
AmI-243 2.0520E-06
C-14 1.1222E-03

Photon Tobl
okminal *DBounding Fuel Initial Activity Nominal Fuel Bounding Fu EneW Pbotoatec

FueBlnurpUWd? Bumup(UWdf (CI) hnventoriesCI) inventorks(CI) Group (boundbng
I 419.53s84 O.COE,00 327E03 3273I3 Avg MaY
I 419,53.84 O.OOE+00 9.88E3 s88E03 0.0150 1f4i 16

I 419,538.84 O.OOE00 1.30E.00 1.30E+00 0I250 29 85.15

J
419,538.84 419s53a84
419,538.84 41953884"

Z611E.15
28E.15

c38 8.37soE-1 JCm-243
- 39E+00 IME800 11I

3.3040E-10
419,S38.84 4193.S 4 OO.E+000 5.22E.02 s.22E-02 _0.370 6237M+14
419,s38.84 419,538.34 O .OOE+00 .-3sE-04 . 1.39E-04 0.5750 1.115E.
419,538.84 4195384 O.OOE+00 3.32E400 3.32E+00 08900 1D066EU14
419,s38.84 41953884 O.OOE+00 3.00E406 3.00E406 1250 7.700Et13

CS-135 7.9140E-06
Cs-137 7.1580E-Ot
Eu-154 e.000E-04
Eu-155 9.4860E806
Fe-5 1.9322E808
H-3 4.418s083
1-129 7s5020E07
Kr-85 5s940.E03
Np237 5.8040806
Pa-231 1.10ME-8
Pb.210 1.4712E80
PM.147 359208E07
Pu-238 s.07O0E-03
PU-239 1.872S.E02
PU-240 83280E-03
Pu-241 3.44808-02
Pu-242 2.03808.0
Ra-22r .9640E88
Re-ar 1.19228E09
Ru-106 3-57soE-19
S-s79 12520E8-
Sn-126 120soE45
sr-go .18808E-C
TC-99 4.4120E-4
Th-229 e92sOEs09

419,538.84 J
LI4 419,538.8 - O.OOE+00 3.15E-01 3.15E01 5.0OD0 8803E405

I 419-s584 O.OOE00 2.30E803 230,E03 70000 9898E404
4 419,38.4 O.OOE+00 2.44E+00 2.44E+00 11.OOO0 1.1238E04
4 419S38.84 O.OOE+00 4.66E-03 4.66E-03
I 419,53.4 q

LIO.OOE+00 7.86E+03 7.8ssE03
419,538.84 419,538.84 0008.00 3.49E+03 3.49E+03
419,538.84 41953a84 O.OOEO+ 1.458+04 1.45E.04
419,538.84 419,s384 O.OOE8+00 55E-01 8-55E-01
419,538.84 419538.84 O.OOE+00 1.24E-02 1.24E-02
419,638.84 419,538.84 O.OOE+00 5.OE4-04 &O0E-04
419,538.84 419,538.84 O.OOE+00 1.50E-13 t158E-13
419,538.84 419,538.84 .OOE+00 5.25E403 5.25E+00
419,5s3.4 419,538.84 O.OOE+00 5.06E+00 .OSE0+00
419,538.84 419,S384 O.OE+00 2.60E+08 2.600E+5
419,538.84 419,538.84 O.OOE+00 1.85E+02 1.85E+02

J
J

Th-230 1.7084E-(

419,538.4 419,538.84 0.OOE400 1.46E4-2 1.4SE-2
419,538.84 419,538.84 O.OOEOD 390E-02 3.90E-2
419,538.84 419,538.84 Q0O0E+00 3sE841 3.85E-01
419,538 419,53.84 O.OOE+00 9838E+02 9.83E+02

Themal Power

Nominal Hod Bounding
Oupu ed Output

(watts) (Wafte)U-235 -2.3296E40 419,538.84 0.00 9OAE-02 O.OOE800 9.46E-02
419.538.84 419,53884 U OO008+ 1.12E+01 1.12E+01 I &gn!o - 3-995405 -

_ ^ . _ -z
.. w _ _ = # = i

4--- 0.00 2.77E-01 221E41 2.77E41
419,538.84 QOOE400 2.60SE0s ZeOE0aS

2.87E80 2.87E403

lo1 logo

J
J.
Li

IceSUnuwy, BaMIIP sumiramy mi
r
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ITemplate Seetion Sunmmwy
FrmUFDUed t- trPraee Diferenices:

Reactor Mcdraargin-EAI WAER HA WAE TEMIu mntedllariatla4b alo

80km1 Corasdk unta51........

801 Enddunut%%:I I O 1

IOU-*a Summany (Uwdv

L
FROO SF

~Bsafor burnup usedihaesti mst

$duak W b apaOWIs bhaamthaim
httair bua elal by uui, 9M haay earaam tel. FL
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I
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I

Fuel Radionuclide bwentory Worksheet
Lie a)1 Wbenormaedo

Fus! Heave HWICTh SPAO0 (UXM SST I.Eu
SNF ID 0 976

Fuel UnIts & Cesar 5.-1TL38
Heavyr uew Masw BOL- EOL-89.3620
ROD Storage Sas. IEEL

'Fusl decay Start daft 1964
Estimates as d 2030

Tenplate: FFR /HVy Wathr. SST. 0 b 5%. U)
templal BMxnup(UW4 5

Tenplate DOLI Heevy Metl Mm 4T) 0.0003C4251
Templat Deay Thm 65 ye5

Estknated
Canisler usae:

I 0.08

IL si 0 85,315 35,315.00 b 7. Yb|- Ga5nm0 Sou.
Pho" TOW

CVM~d Fr Nominal , BounigFuelIita Actwhiy, NominalFuel BoundingFuel Energy Photonstsee
R~ad" -11cl Template Fuel Sumup (UWW~ Burnup (JWdt .(U hnventorles(CI) Iventres(CI) Group bounding
Ac-27 92380E-09 85,315.00 85,315.00 O.OOE+00 7.8SE-04 7.88E-04 AMg thV
Am-241 22020E-0t 85,315.00 85,315.00 .OOE+00 1.888E00 1.88E+04 OD1o0 Z.731E+t5
Am-242m 89860E-05 85,315.00 85,315.00 O.OE+00 7.67E+O0 7.67E+1 O C0250 5281E+14
Am-243 52240E4-05 85,315.00 85,315.00 0.00E+00 4.468E+O 4.46E+CO ea7s 4.712E+14
C-14 2.2C80E402 85,315.00 85,315.00 O.OE+CO 1.88E+03 1.88E+03 ODS75 7268E+14
CJ-238 4.1880E042 85,31S.00 85,315.00 0.0CE+C0 2.7E+t0 357E+2. 4.teso 6a0E+64
Cm-243 .082C40-0 85,315.00 85,315.00 O.OE+0O 6.90E0t 6.95E801 0.1250 10E+14
Cm-244 2.3260E044 85,315.00 85,3t1.00 0.0OE+00 12.8E+0O 1.98E+01 02MO Z4056+14
Co-80 9.95210E4 85,315.00 85.315.00 O.OOE+00 8.49E+03 &49E+03 0.3750 t.Ot4E+t4
CP134 7.21678-10 85,315.00 85315.00 Q.OOE+00 618E40 616E400 055 Z274E+15
Cs-135 3.7408CE0 85,315.00 85,315O. O.OOE+00 3.20E4- 320E-0t OsSOO 1SMOS
Cs-137 7.2140E-7 85,315.00 85,315.O O.OOE+00 6.64E+04 .15E+04 125e0 6.352EPw 4
Eu-154 .2120E404 85,315.00 85,31SO. O.OE+00 7.01E20 3 7.40E+Ot o.75e0 4.757En1t
Eu-155 12284E405 8531S.00 85,315.00 O.0OE+00 1.85E+02 1.05E+C0 22sOc 3.3H1E40g
Fe-55 1.806E05 a6.3ts.00 85,315CO QO.OE+00 15-4E+OO t S4E+00 2.7500 35563E+08
H-3 a2700E-03 85,315.00 05,315.00 1O.3E+00 7.0SE+02 7.0SE+02 J50Co 1.7s4E+08
1-129 9.166E0E7 85,315.00 85,3tS.00 QOOE+CO 7.82E-02 7.82E402 5SDDOO 7ASCE+05
Kr45S 4.654CE-W 85,315.00 85,315.00 Q.OOE+CO 3.97E4D2 3.97+02 7JODOO 8295E+04
Np-237 2.1800E405 85,315.00 85,315.00 0O.OE+00 1.82E+00 1.86E+00 1 030E 9.351E2.
Pa4231 1298E408 85,315.00 80,315.00 OC.E+C0 1.27E8- 5.11-03 T
PR-210 1-3804E48 85,315.00 85,315.00 QO.OE+OO t.i6E403 1.18E43
Pm-147 Z.843CE4U7 85,315.00 85,315.00 QOOE+OO 2.43E402 2.43E402
Pu-235 2.8880E41 85,315.00 85,315.00 O.OE+00 2.45E+03 2.45E+03
Pue239 65040E4e2 85,315.00 85.315.00 O.OOE+OO 6.5E+03 5.SSE+03
Pu-240 2.6620E42 i35,315.00 "&3tOD O.OOE+OD 2.27E+03 2-27E+03
Pu-24t 3.2t2CE401 83S.OOW 8S+3tS.OD QOCOE+OO 2.74E+04 2.74E+04
Pu-242 1.6742E405 85.315.00 85.3tS OO O.OCE+CO 1.43E+00 1.43E+OO
Ra-228 Z.7420E4S 85,15.W Ch.3S CO O.OOE+CO 2.34E43 2-34E-03
Rs-228 2.0830E-10 SS,31OO 85,315.00 QO.OE+00 1.783E-5 1.78E-06
Ru-10S &1300E-19 85.3S.0 85,315.00 O.ODE+00 6.94E-14 694E-14
Se-79 2.8480E405 85.3tS.0 85.315.00 QO.DE+CO 2.43E+C0 2A3E+00
Sn-1281 1.7750E405 85.315.00 85,315.00 O.OOE+CO t.52E+CO t5S2E+OO
Sr-90 5 0780E41 85.315.00 85,3t1S.00 QOOE+OO 4343E+04 43q3E+04
Tr-99 4-.38360E4 85.315.00 86,315.00 Q.OOE+oo 3.70E+01 3.70E+01
Tb-229 3.112CE409 85,315.00 85,315.00 QOOE+OO Z.66E404 Z68E044
Th.23 1.5812E486 85,315.00 85.315.00 O.OOE+CO t.35E.t 1.35E-0t
Th-M2 2.Q90CE-10 8,315D00 85,315.00 Q OOE+CO t.78E405 1.78E45
TI-208 t.1443E407 85,315.00 85,3tS.OO OCOE+CO 9.77E403 9.77E403
U-23 3.1DE00E7 853tS5.00 "&3tOD OCOOE+OO Z.64E402 2.84E402 Thermal Power
U-233 4.1460E407 85,315.00 85315.00 O.ODE+CO 3.54E402 3.54E402 Niominal Heat Sounading
U-234 Z.1720E43 8.3503 85,31 5.00 QSM&o ODOE+CO 1.85E+02 1.85E+02 output HIM10utpdt
LL235 -1.701GE-06 85,315.00 QOO0 1.93E402 O.ODE+00 1.934 -(wt atul)
U-238 2.610CE405 8l~5.3160 8";15.00 O.ODE+00 223JE+C0 2.29+00 1 90E413 1.9E
U238 -6129tE407 8SM&OD0 0.00 5.65E402 127E42 5.65E42 TrJW Tdal-
Y-90 S.0CE401 85,31600 85,315.00 O.OOE+00 4-33E+04 4-33E+04
Other Radbonuck 6.52E+05 552E+05

Te nptate Selection Summtary
Frnm SFD Ued Basfor Parametar Diforenemt

Reectar l EAra rfYWATER HEAVY WATI b Twe1 on lued far ft o amres:
Fuel C edd 65 SSTW ln l a -_mr4

Ba HN CNM U U
W L Enrictueal %.I Oe5

Burnup Summary (MW' Basab for burup used In estiat
From SFD Estnaa e" dsWb kw
= ~~~~~~ s~~~5S31s.0iakhvq .depalbbaa- r ep

Baur 86.315.0 aai 8esuby a hq Mewl mmued WMe EO.

Checks_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Estrted Bumup-
umua lib er t BfuaUMP Esad EOE Heien EOI. Hlt

IRevcwLsfun 0 Page 0-476 hIPod 0-5dl85r.- Miraalncasdfrle

'Tobl bau Mr all JWasdd wih Otww* rnuA be dvkbd by BOE heavy matal ran D got Welic bura vade {1MWdlUT).

J
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Fuel Radionuclide hwentory Worksheet
L ninli X-l .tc Ilrati- lo .

FWel urem HWCTR SPRO (1102) ZR LEU
_- ISNFV m772

Fuet Units & Dscr: 48- TUE
Heavy Met Mass: BOL- : EOL.10SS22kg
ROD Stage Me, KIEL

'Fel decy art date: 1964
Eatiate as O. 2030

TlikAt: HFBR D-leq Want Zhr.c.. 0 5%. U)
rrnpiateUaWpur WO: 5

twmplae SOL Heavy Wrtl Mas (11): 0.0003251
Template DeemyThne: as Ys

Estimated
Canister usarN:

*OW10
0.56

2LFadfknt-W In X. .xb Y r. Yn GammaSources
Photon T1tal

CUNWd Fromn Nominal Bounding Fuel intial Actity Nominal Fuel Bouning Fuel Enegy Plionolsec
Radionuclide Taniplate Fue BunpEUWd)l 8unup W) kinwoschI) hwentorenCI Grop ounding)
Ac-227 7.7980E-09 173,423.00 173,423.00 O.OOE+00 1.35E-03 1.35E-03 A Mg.MeV
Am-241 2-3560E-02 17342.00 173,423.00 0.1OOE+00 4.09E+03 4.09E+03 00O150 .36E+15
An-242m 3.0880E406 173,423.00 173,423.00 O.oOE+00 6.36E-01 536E-01 0.0250 1225E+15
Am-243 2.0520E-06 173,423.00 173,423.00 O.OOE+00 3.56E-01 3s56E41 0.0375 1.079E+15
C-14 1.1222E-03 173423.00 173,423.00 O.OOE+00 1.95E+02 1.95E+02 0.0575 1.195E+15
Ci36 8.3760E-11 173,423.0D 173,423.00 O.OOE+00 1.45E-06 1.45E-05 ooes 6J77E+14
C1-29 2.4260E-07 173,423.00 173,423.00 O.OOE+00 42E42 4.21E042 0.12S0 4.679E+0
C-244 5.3140E-06 173,423.00 173,423.00 O.OE6+00 9.75E301 .56sE01 02250 4.919E+14
Co60 1.2454E-03 173,423.00 173,423.00 O.OOE+00 2.16E+02 2.16E+02 o1750 2 6.0+0
Cs-134 33.D40E-10 173,423.00 173,423.00 O.OOE+00 573E45 5.73E.45 05750 432E+10
Cs-135 71.140E-06 173,423.0D 173,423.00 O.OOE+00 2.57E+C0 12.7E55O43WO 4AE+13
Cs-137 7.1580E410 173,423.00 173,423.00 O.OE+00 6234E+60 1.24E+S0 12500 3.183E+1
Eu-154 6.05OE-0 4_ 173,423.00 173,423.00 O.OOE+00 t.7SE+02 8.7SE+02 1.7500 1138E.12
Eu-155 9.660E6-0 173,423.00 173,423.00 OOOE+00 1.65E+C 1.65E+00 3 22500 204SExo
Fe-55 8.a328064 173,423.00 173,423.00 0.006+00C 3.35E.03 3.35E4§ Z7500 72BE
P13 4.414E0-03 173,423.00 173,423.00 O.OOE+00 7.66E+02 7.66E+02 3 &672E+05
t-t22 75020E0-0 173,423.00 t73,423.00 QOOE+00 t030E60 3.50 t33-£t 039E+o
Kr425 2.49404-03 173,423.00 173,423.00 OOOE+00 5.14E+0 9.53E+02 7Do 4A2E+04
N1-237 5.8740E60 173,423.00 13423.00 0.00E+00 6.OE+oo 6.O1E+0Q 26oe 4J042E+03
Pa-231 t.tO96E-08 173,423.00 173,423.00 0.ooE+00 1.92E403 1.92Eea3
PI-210 1.4712E408 173,423.0D 173,423.00 O.OE+00 1.55E413 2.55E4o3
P1147 3.5320E437 173,423.00 173,423.00 G.006+00 .23E402 6.23E002
Pu-238 5.073OE43 173,423.00 t73,423.000 O.O9E1 +00 379E49102 atsEWt2
u-239 1B72E-02 173,423.00 173,423.00 O.ODE+00 3.25E+03 3.25E+03
u-2240 a.32eDE43 173,423.00 073,423.00 O.OOE+O4 I9A4E103 1A4E+03

Fuw241 3.4460E42 173,423CO0 173,423.00 O.OOE+OD 5.98E+03 5.98E+03
Pu-242 Z.0380E406 173,423.00 173,423.00 O.ODE+OD 3513E2-t 3.53E0t
Fa-226 29640E-08 173,423.00 173,423.00 0.OOE+00 5.04E4+ 5.14.7+
Ra-228 1.1922E09 e t119 173,426+00 ooE+eo 2.07EC4 2.107E4
Fu-1tO6 3.5780E-19 173,423CLO t73,423CO QOOE1+OD 62tE-14 62tE-14
Se-79 1.2520E-0 I 73423.0D 173,423.00 QOLOE+OD 2.17E+OD Z.17E+OD

Sr4D0 6.1880E-01 173,423.00 123423.0D O.OOE+OO t.WE+05 t.O7E+OS
Tc-99 4.4t20E404 173.423.00 173DD0 O.OE+QD 7.65E+01 7.05E+01
Th= 6.9280E-0g 173.423.00 173423.00 O.ODE+QD t.20E403 1.2OE0E3
Tn-23 1.7084E406 173,423.00 173.423.00 QODOE+OD) 2.96E-0t 2.96E-t
Th-23 1.t926E-0g 173,423.00 173.423.00 O.OOE+OD 2.W7E44 2.WE044
Ts28 3.4740E408 1 73,423.0D 173.423.00 O.OOE+OO 6.02E403 6.02E403
tA23 9294E48 173,423.00 173,42.0D O.OOE+OD 1B1E42 1B61E42 Thermrl Powver
U-23 9.16BOE- W t73,423.00 173,423.00 QOOE+OD t.59E401 Iz9E-01 NM, Heuadin
U-234 2 3440E403 173,423.00 173,423.0 Q.OOE+OD 4.07E+ce 4.07E+02 OuW tto Output
U-235 2.3296E406 173,423.00 Q OD 3 .9tE42 = OOOE+O 3 .91E402 (wOaft)s (wafts)
ts236 2.6620E-05 173,423.00 1T.3,423.00O QODE+OD 4.B2E+C0 4.62E+OD I^SM4n 1ASE+"
tA2-B -1.3291E47 173,423.00 0.00 t1.t4E4-1 9.t3E402 l.t4E-0t Total Totl3
SY-9D .1190CE-t 173,423.00 173,423.0D 0,QODE44O t Q7E+C56 1 Q'E+

=up
we uaeci oal bum1

L ~~~~~ReatrI=oestr
SOL MMl Conathuenta.

BOL Enrichwnent tL~

I 1 IuUpS.ar w-

; % , ;- . - .. If.,

_Basis for Parameter Dliferences:

_ haas tonupwused hbi sidmat: .

3Ests for burnu used n es mte:

I 0lo

Fron 8FV Esummated

I i 1342.osea baa aaitlhm0la~173.0jtedi.hIp ~bZ IminetihissEL

. i

Bunpup witUtnatedumtp I Estimnated EOL. HWAGIven EOL. NlM
I 2.501morrins$

ie.nL

32.831
3"A¶

'Reactor elsiowhan cota mmoval. Amase. shivwlng or other dale cormnki tat Insdalmo cemasd for lluml.

_cW bwmifordltasdatad l to wosbel nat be dvled byB hay eaL mass i bget sedflc bqanup values UW1,T).
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I
Fuel Radlonucilde Inventory Worksheet

jlnd Az4 Tempdlate rmaiio<..
Fusl HII HWCTR TIEN 4U-ZR) LEU

SNIM,=Ut 8
Fud UnitesA Descr I I -lUI3E
Hevy MetldMeam BOL. ;EOL.IW2.062k
ROD Swsaoa Sit. lIB

'Fuel decay Ath dams 1964
Estimates ad: 2030

T oUW. fBR (He"yWaler, Em. lOt V LOU)
CTvaplale BuAnup(W* s

Tanplae 80 Hefy Metal MAu M: 0.00034251
TorWISi DOM TIme. 68 yw

Estinated
Caniser usa.

0exts 0

JU.Estimaitee ^ X. W. b Y. Yb Gamm Sources
Photon Total

CVMWd From Nominul Bounding Fud biti Actvy Nominal Fuel Bounding Fud Energy Photonsasec
Radionuclide Template Fuel Bumup (MWdf Bunup (MWd) (Cl) Inventorles(Cl) Iwentorles(CI) Group (bounding)
Ac-227 7.7980E-09 155,363.95 155363.95 O.OOE+00 121E403 1.21 E403 Av. MV
Am-241 2.3560E-02 155,363.95 155,363.95 O.OOE+00 3.66+03 3.66E+03 o .nso 5.318615
Am-242m 3.08OE-048 155,363.95 155,3695 O.OOE+00 4.80E41 4.80E-01 002s0 11seE0t
Am-243 2.0520E-06 155363.95 1553.95 O.OOE+00 3.19E-1 3.19E-01 0.0375 9.869E+14
C-14 1.1222E-03 155363.956 155,363.96 O.OOE+00 1.74E+02 1.74E502 0.0575 1.071E+t5
K3-36 8.3760E-11 15533.95 155,363.96 O.OOE+00 1.30E5-0 1.305E-05 0.060 0.166E,14
n-243 2.4260E-07 155,363 155,363.95 O.OOE+00 3.77E-02 .77E-02 o.12S0 4.360E6t4

Cn-2O 3.3140E46B 156,36395 155,363.95 O.OOE+00 6815E4501 8.5415E 07000 s.36oEu4
Co460 1.2454E-03 155,363.9s 155,363.96 O.OOE+00 1.93E+02 1903E+02 0.3750 Z.tOE+14
C-1134 3.3040E6U0 156,363.96 15536.965 0 QOOE+00 613E. 5 513E25-0 075 4.t31E+tS
Cb-236 7.9t40EB06 155383.95 155,363.95 O.OE+500 t23-E+o .23E+oO 0c s.s46E+
Cs-137 7.1s6OE0- 155,363.96 155,6395 O.OOE+00 5.55E+05 5.5E+5 12500 25stE+tJ
Eu-214 6.0700-034 155,363.95 155,363.96 O.OOE+00 7.48E+O0 97.8E+01 1.7500 tO15E+12
Eu-15 9.4870E2-02 155,363.96 155 95 O.OOE+00 1.47E+00 10.7E+0 2o 13
Fe-55 1.s322E0B 156,363.96 155, 95 0.OOE+500 36.003 3.29E503 2.7500 11906
Pu-241 3.4A1OE403 155,63.96 155,363.95 0O.OE+00 5.83E+02 .85E+02 3s 7.7635+oS
1,29 7 so203E07 155.33.95 155,363.96 O.OOE+00 3.17E41 1.E-01 so 3 05
Kr-Bs s.4s40E403 155,36.95 155,3M6S9 QOOE+OO Bs141E+02 8s4E+02 74Mc 3esE+04
Np-237 5.8640E-06 15s5363.9 155,363.9 O.OE+00 9.02E6-0 9.02E-01 113OCO 415+03
Pa-231 1.1t96E-4 15s696 156,36396 OOE+00 1.72E5-0 1.72E-043
Pb2t10 13.712E406 156,363.96 155,363.96 0.00E+00 22E-143 2.59E-C3
Put-47 31.220E407 155,363.96 155,33.96 0.OOE+00 96 02 1.58E+02
nF-238 1.270OE-03 155,363.95 155,363.95 O.OOE+00 7.88E+00 7.88E+02
Pu-239 1.8728E42 155,363.95 16,363.96 O.OOE+00 2 s1E+03 2.g1E+03
Pu-20 .32OE-043 155,363.96 165,3695 O.OOE+00 129E+03 6.85+03
Pu-24t 3.4460E-02 155,363.95 155, 96 O.OOE+00 5.35E+03 5.35E+03
Pu-242 2.03BOE48 155,363.95 1563ag5 O.OOE+OO J&17E-M 3.17E-0t
Pa-228 1.7640E68 155,363.95 155,3395 .OOE+00 4.66-013 4.60E-03
Pa-228 1s.1926-09 155363.95 155,363.95 Q.OOE+0 1.85E-04 1.85E-04
Au2106 3.5780E-19 155636195 155,383.96 Q.OOE+O s.56-34 s.56E44

SU-79 9.29401-05 155,36396 156,363.96 0.005+00 1.445-02 1.44-0 TeEalPoe

Sn-t26 1.21SOE-0 155,3695 155,363.95 0.OOE+00 1.47E+o 1.87E+5O
S-90 6.18840E- 155,395 156363.96 O.005+00 3.64E+04 9.614
TU-2 4.4120E-04 155,363.95 032363.0 3.OOE+00 .085E+00 6.5 E+05
Th-22s e9220E-09 155,363.96 155,363.95 O.OOE+00 4.4E5003 4.1E4+03
Th-23 1.784E-06 155,363.96 150.95 O.OOE+00 265E1-01 1.0641o
ThY- 1.1906E09 158,383.96 155363.96 O.OOE+600 .85E604 .65E+04
TI-208 3.4740E408 155,3395 15636395 O.OOE+CO 5.40E403 5.40£403
U-232 92940E-48 t36595 155=95 Q.OOE+OO 1.44E0 6 1.44E06 4 Thenn Power
U-233 9.t6BOE407 155.3e.95 15536395 Q.OOE+CO I.42E-01 1.42E.t Nmnal Hea BMwidMr
U234 2.3440E403 t55.3e.95 t55,iia9S O.OOE+OO 3.64E+02 3.6tE+0 OutpdA Hem Outpdt
U235 2.32s6E408 166,%3e95 QOO- 3-I5ECE2 O.OOE+OO _ 3.5CE402 (Watts (watts)
U-23e Z.662CE405 155X95 155,3e3.96 QOOE+OO 4.t4E+oO 4.t4£+00 1A7E+W 1A7E+WO
U-238 -1.32stE407 155,3633 95 QOO0 1.02£4t 8Lt8E42 t1.C2£401 Tota Tota
Y-90 e 1s00E-M 155,383&95 155,3s3.95 O.OOE+OO 9.62E+C4 9.62Ec4"
Other Radionucldes t.os£+0s 1.06E+C5
nL-Tem itSealecdoa Suaw nnv. B p 9 ,um d _ ___bec___'_*_C_4___a_

Tamp Se lctonSummary
From SFD Used Basis for Parameter Differences

RS uotIeratWAViWATE HEAVY WAT1R TM Teiylw ultSd bl lb h" teu
Fau addhg ZIRC T1ia wei en A pumee ecop wedwer (Wieu

0OLH u e U U
501 Enrichment 0I 5a _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

BumuP Summary (MWdf fors ba burnup used In estmanoW
Fn SF D | -ESWabdFrom _ atkn.attedv *

Bou r i a 155,363 ho* bso ledez ID _eg
15836 bfrry esfaind by wameft BM heay wmel mm wat SOLE

Es~mte Bump
we Mu, GIn Bumue Esth EOL H ven EOL HU

elorage t2pp83 or2vdaecrkelgttbrjtncasdI,BoundF9:fl 3z8:

TcNW bArup WO as WM as deo d wh I* wowk nwmd be *Wded by BO heavy me mae to get specifte bump values (MWdiT).

J

I

J
U

U.
A
j

Li
Li
I 3

DOE/SNF/FtEP-M
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Fuel Radionuclide Inventory Worksheet

FuelSMUM MMC TIAT-1-2i41-3
;..-I 06 ISND$, 112

Fuel Units & Descr~ 2 - IE
Heavy Metal Mases: BOL. : EOL.77.9lkg
RIOa Stor&Wgue .: DOEEL

'Fud decay mIlt dae: 194
Eallmates as at 2030

Template: (Wot Cas)
'r wpkdte Swrp(aMWd): e25

Templat BOL Heavy 1Metal ass (UT): o.001e6s66
Template Decay Time: veas

Esftiated
Canister usage:

18'x15
1 0.09 1

- .Etinsus m-.: - in N. .. ID Y. y, b Gamma Sources

.. . Photon Total
CUMWd From Nominal boucling Fuel hial Activity Nominas Fuel Boundig Fuel EeY Photonslsec

Rallontioclde Template Fuel Burnup (MWd)' Bu p (lWId (C) ninves(Ce) r Group p eoundng)
Ac-227 2.652SE O6 273.69 647.39 O.OE+OD 726E-04 1.45E-03 Avg. MeV

- Azfi-241 8.6432E+00 273.69 547.39 O.ODE+O0 2.37E+03 4.73E+03 0.0150 3426E.14
Ar-242m 1A688E4O2 273.69 54739 0.00E+00 4.02E+0o 8.04E+6D0 Omso 650313
Am-243 A272E-02 273.69 547.39 O.O0E+OO 4.45E+00 8.91E+00 0.0375 5347E+13
C-14 1-.2046E401 .69 647.39 O.O0E+O0 3.30E+01 6.59E+01 0.0575 121tE+14
0-36 22649E-03 273.69 54739 O.OE+O0 6.25E-01 1.25E+OD o0ee50 324E+13
Cm-243 4.1760E-04 273.69 547.39 0.0OE+O0 1.14E-1 2.29E-01 0.1250 2.301E+13
Cm-244 5.3440E-02 273.69 547.39 0.006+00 1.46E+01 2.93E+01 02O 2S44E+13
CoD60 6.4296E401 273.69 547.39 0.OOE+0D tA9E+02 2.97E+02 0.3750 12S1E+1J
Cs-134 1.4346E4- 273.69 547.39 O.O0E+OD 393E.06 7.i5E-06 0.5750 2.147E+14
Cs-135 4.3976E04 273.69 547.39 O.O0E+0O 1.204-01 2.41E4-1 000 3212E+12
Cs-137 1.0252E+01 273.69 547.39 0.03E+O0 2.18E+03

1.1156E401 273.69 547.3S O.OOE+00 3.05E+01
2.391E+13
6.306+10

IU iS3
.

4.5119E402 273.69 :44 Si

1-129 1.0618E6-5 273.69 47.39 0.OE+00 2.91E-03 5.81E-03 5.0X0 2.731E+05
Kr45 t.6191E-02 273.69 547.39 0.00E+00 2.36E+01 4.72E+01 7.0000 30e6E+04
No.237 2.05924-04 273.69 547.39 O.ODE+00 5.64-02 1.13E-01 11.0000 3.50S+03
Pa-231 2.8720E-06 273.69 547.39 O.ODE+00 7.86E4-4 1.57E-03

IJ Pb-210 8.0265E-08
P~n-147 61354E-06

ki Pu-23 2.3536E+OO
PU-239 4.1616E41

273.69 547.39 0.0 O+OD 2.20-E45 43SE-05
547.39 QO.0E+DO

2920DE41 273.69 5473 0.COE+OCD0 7.9SE+01 1.60E+02
Pu-241 1.1496+01 273.69 547.39 003E+00 3.14E+03 6.29E+03
PU-242 2.4560E-03 273.69 547.39 .OOE+CO 6.72E-01 134E+00
Fla-226 1.6171E-07 273.69 547.39 O.oDE+0O 4.43E-05 8.5E-05

I

PW-228 I

tin-126
t S-go
__ Tc-99

t

Th-229

9.7004E+00 273.69 547.39 O.O0E+00 2.65E+03 5.31E+03
676544-03 M2369 647.39 0.0E+0O 1.85E+00 3.70E+OD
2.7664E4S 273.69 547.39 0.OOE+OD 7.57-04 1.51E-03
9.3206E-06 273.69 547.39 O.ODE+00 2.55E-03 6.10E-03
4.2431E49 273.69 0.00 1.59E-03 1.58E 03 1.59E.03Th-32

Ti7206 6.5604E-05 273.69 647.39 0.00E+0O 1.FE4-02 3559E-02
U-232 1.7765E-04 2.69 647.39 .OODE+0 4.86E-02 9.72E-02 Thetmal Power

Nominal Hegt Sounding
outptW feat Output
Watts) (Watts)

1ASE402 2.ffE+QR
Total Total

-

0OW Padkouu~ 1.19E+04 2.37E+04
n .v"-

Trilatre Selection Summary
From -POFD Used Basis lor Parameter Differnces

Reactor t iEA= WA(ER Wong C_)
IuW Cdt: DR C 1 SSTAh .WI . im dsi aisd be s ,a

BOL MM CTh and U U. Th. a Pu
SOL EaeiImn% 01 100

Buup SSmmary (lWid) . Is orbumup used nh estimate:

I _ nx Ewm S -TiDvmr7_et I

I
__ ,

2 k.SNoisl awba km SFD~rd mmsesled lUte laui SU..7&16t@
S474Busuehut to b blot serhv borap

lle� rr--h--k.

[
I GK" DUMP I timt ECI ive EOL KU

Ron" _ [ .0_ I 2.74
touringo-1 021_

_eaco Vadow. as remal. siese. **"g or Mmefrda cng OM Iaadn ceased for riW.

-r" bum for adl kW associated osfi awtMuoreer Rss be &Ald b SOLavy metal mast ID gt spedlci valuts (WfI).

- DCEISNF/FEP-78
PAcWW O
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I1
Fuel Radionuclide Inventory Worksheet

L Fud and Imiiqtae lnfarmsado --
Fuel Hamne HWCTRTIW~r (U METAL) LEU

SNum ID 791
Fuel Unite & Oeeow. 15 -TUBE
Heavry Uetal Maw SOL. EO2L-V 2kg
ROD Storage She: INEE.

'Fueld de MMt data 1984
Esmatea sad: 2030

Tmwkaq HFBR vy Water. Obc, 0 ID 5% L
'Templeat Sumup(Wdo: 5

Template BOL Hey Metal Mesa (Ul) 0.00034251
Ternolata Deay T . 6S weae

Estinated
Canister usane:

wISxIV
1 0.68

JD. Esdmaa k ^e :x b y. Yn Gamma Sources

- Photon Totd
CVUWd From Nominal Bounding Ful Initial Activity oinal Fud Bounding Fuel Energy Photonalsec

Radionucide Template Fuel Bumup (UWd
t
' Elumup (UWd' ICI) Inventoles(CI) -Iwentorles(Ci) Group (bounding

Ac-227 7.7980E-09 308,482.10 308,482.10 0.00E+00 2.41E-0 2.41 E-03 Av. MOV
An-241 2.3506E-02 30648210 308,482.10 O.OOE+00 727E+03 7.27E+03 OO150 1O56sE+16

Am-242m 3.08D0E-8 306,4a210 308,482.10 O.OE+O 9.53E-01 9.36-01 MoM 21882+15
I

1.19 8370E4-10 308,482.10 306,482.10 O.ODE+OD 2.3E1-01 2.aE-045 5osso 1.223E415
C-243 5.42640-07 308,482.10 308.482.10 0.OOE+00 7.48E402 7.4.E402 1250 726.0E14
C-244 3.3140EC06 308,482.10 308,48.10 O.OOE+00 1.C2E+00 1.C2E+00 .000 8.053E+15
CO-2O 1.2414E-03 306,482.10 3084482,10 0E+0 l84E+02 3.84E+C2 0.3750 4-s04E+14
Cs-134 3.4312OE0 308,482.10 308,482.10 O.E+0 1.02E44 1.02E4. 4 05750 32-2E+S
Cs-135 7.914E-06 304482.10 308,482.10 O.OOE+00 P.44E+00 244E+CO o O 73E+13
CS-137 7.1580E-M 3068.4810 308484st10 O.OCE+CO 221E+05 2.21E+05 12500 5se12E+13

Eu-215 6.0E0-04 308,482.10 308,482.10 O.ODE+00 1.B7E+02 1.87E602 137500 2324E+12
EPu1sS 1.8762E-02 306,482.10 308,482.10 O.O0E+00 2.93E+C0 2.73E+O 2250 3^aE01
Fe-55 1.9322E-W 30M482.10 308,482.10 O.ODE+OO ss96E43 s.seE43 zWSO0 3-785E+01

H-3 4.4180E43 304,482.10 308.482.10 O.OOE+00 1.36E+03 1.36E+03 SO9 1s543E4011

P-129 7O28E4-07 306,482.10 306,482.10 O.OE+C00 2.31E01 231E4. 5a30D 473E+0
Kr-85 s.494cE43 3DO.482.10 308,482.10 O.OOE+CO 1esgE+03 1.esE+03 7COZ0 7ZMa+04
Np-23 s.8040E4- 308,482.10 308,482.10 .O0OE+00 1.79E040 1.79E+00 tl.OOOD e2s7E
Pa-231 1.10380-0 308,482.10 308,482.10 O.OOE+00 842E-03 3A2E-03
Pb-210 1.4712E48 308.482P10 308,482P10 O ODE+CO 4.s4E403 4 s4E403

Pn>147 3&5s20E47 308,48P10 306,482P10 O.ODE+CO 1.11E-M 1.11E401

R>23 5.070"-o 3aM487-10 308,482.10 O.00E+0O I s6E+03 1 s56E+03
Pu439 1.872sE402 308,482P10 308,482.10 O.OCE+CO 5.78E403 5.78E+03
Pu-240 8.32scE-03 3084asPIO 308,482.10 O.ODE+00 2.57E+03 2.57E+03

PU-241 &j4460E-02 3084482.10 3048P10O O.OCE+00 i.06E+04 1.06E+04

PU-242 2.0380E-0 3C8.48P10 30448P10 O.OOE+OO e 29iE41 S29E4)1

J
J
Li
U
J

S.-79
Sn-126
Sr-9O _ _

3S780E-19 308482P10 308,48210 0.00E+00 1.10E-13 1.10E-13
1.2520E-05 306,4821O 308,482.10 0.00E+00 3.8GE+00 3.8BE+00
1.205E0-05 30,482.10 308,482.10 0.O0E+00 3.72E+00 3.72E+00
8.1880E60 306,482.10 308,482.10 0.00E+00 1.91E+05 1.91E+05
A44120E44 30482.10l 30a 482.10 QODE2+OD 13 IV.4 1 IF.42 J

Th-230 1.7e448 0*482.10 30448P-10 O.DCE+CO s5.27E401 527E401
Th-232 1.192GE49 308,482.10 3084482P10 _.OOE+OO 3.esE404 3.68E044
TI-208 3.4740EE48 308,48O 30448P10 QODCE+CO 1.07E402 1.07E402

U-232 92940E-M 304.48P10 308,48P10 O OOE+DO P87E42 Z857E42 ThrilPower
U-233 9ANDeE-07 30Ik48ZIO 3044810O O.OE+OO 2.80 s.3E- Ot in M eat Boundn

U-234 2-444CE403 304,48P10 308.48ZIoO ODOE+CO 723E+02 7.23E+02 ouW HealOutpu
U-235 -2-2sGE-08 304sAMIO O DD 4s6E42 O.OOE+CO 6.96E42 (Watft) (Wat

W238 2B662CE45 30448Z10 306,482.10 o.OOE+OD 821E+00 821E+OO 2An53E+ 2s3E+03

iF23s M-07 _ 0,8I = .0 _ .3-" 16EM Z3 Total Total
Y-0&90E0 3084482.10 304,48Z 10 O.OOE+CO 2191E+CS 21.1E+OS

11,TeVat. Saeftfif Summar. B.-Osg Se uda8| . -.Z. <: et- . ,

TemplAte Select Summary. .

Fro SFD Used fa or P Diffrncs
i -od:w HEAVY WATER L__t:AV WAI~t Thk TWO vsused ix to k" :a

Fu ibliY ZIRC ZIRC Tllki inch and ass epiwrd(aOfob

8CLHII C n UU

BvWSununary (AIWdjf fore bumup used ill esiala

mmf FM SFD ~Exf

Checks

Es~a Bunp
_ lUNIplbr Give Bunma Estinnated EOI HKAe £0L H11

'Red ftv comx Wi, ao ph in or ohr dab conflnn" bW rradaft casdIm

'rttW NOW Mr al bud nocidabd wh th worls must be dvkbr q 80L bNY rnW nm ID OdWeit hm bUw aku (IfWdHTM.

J
J

DOE)SNF/RtEP-078
Pbavtsin 0
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IL

Fuel Radionuclide Inventory Worksheet

Fuel Nuns VAN-A (COWUDAL5I)
SNP ID Di am

Fuel Units & Dn... 5 -WM TYPE
Heavy MOWd Nsaw BO.0 6MW6 EOL.0 685%g
ROD StesegeSit SRS

'Fusldecsystdddaft 1996
Eatiknewe n oft 2

Tmp~t" AThO~glWakar.Akmn..80IO1O%.U)
`remplate Dsuu(W* ~ 367.2

Template DOL Heavy Ned Usses (1U11f 0.001866
TemplateDecsynhue: 25 yeaus

Estimiated
Canister uae

18*xlI

JI Edinmtw = -t US m xb b Y. I Gamma Sources
Photon Total

CUIWd From - Nominal Bounding Fud Hini AcWIVt Nomin Fuel Bounlding Fud Energy Photonstsae
Radionudci-de Template Ful Bumup (UWdf Dump (um Wd) (CO hivnto6ies) hwSntarIe(C Group (boundir
Ac-227 1.1466E-09 12.97 25.95 o.o0E+00 1.49E-08 2.98E-06 Av SV
Am-241 2.3066E-3 12.97 25.95 O.OOE+00 2.99E-02 5.8-02 oo.s50 24286.12
Am-242vn 4.1476E-07 1297 25.95 o.0DE+00 5.38E-06 1.86E-05 OC5 50444E+11
Am-243 1A8448-06 12.97 25.86 0.095+00 193645 3.s6tE5 0on3r 4393E+11
C-14 5.710SE-09 12.97 25.95 0.006+00 7.41E-08 1.A8E-07 M0OM75 4.717E+11
C036 1.3124E-32 12.97 25.95 0.0OE+00 1.70E41 3A4E-31 ooso 2.846E.11
Cn-243 1A562E-07 12.97 25.95 O.E0+00 I.9E-06 378E8-06 0.1250 1.90E+1

J
J

CM-244
co-Go
08-134

Ca-137

25.95 0.OOE0+ 34E-04 6528E-04 0 2.458.E1 I
T.15E-06

3.4477E408

0.375 1.068E.110.575 1.751E+12
0.850 2.524W.1
1.250 1.40315+10
11.7500 8SUE46011

1.8099sE00 12.97 25.96 0QO JEu-154 1.6386E-02 12.97 25.95 O.OE+00 2.13E-1 4.25E-t
Eu-155 2.397E-03 12.97 25.95 O.OOE+30 3.11tE4- 8.22E-02 z2.250 4942E+04
Fe-55 12.97 25.95 0.OOE+00 4.24E44 &49E-04 2.7500 4*D47E.04

25.95 OCODE+OD 4.48E-02 895E-02 I 3.5000 3.066E601

tNo 237 -- 9ss6sE-06 25.95 QOD.E+C0
25.95 O.OOE+00Pa-231 2.79ssE-09 12.97

Pb-210 12612E-10 12.97 25. 0.OE+00 1.64E-09 3.2709
Pm-147 1295t2E-4 12.97 25.96 QOOE+00 1.86E-01 336E-0
Pu-238 1.7549E-02 12.97 25.9 0OE+00 2.28E-01 4.ss-01
Pu-239 4.2810E-04 12.97 25.95 O.OOE+00 5.56E-03 1.tE4-02
PU.240 2.4357E-04 12.97 25.95 o.oE0+00 316E-03 6.32E-03
Pu-241 2.6277E-02 12.97 25.9 .OOE+OD 3.41E-01 6.82E-01
Pu-242 3.6329E-07 12.97 25.95 0QCOE+O0 4.71E4- 9.43E-08
Ra-228 4.4444E-10 12.97 25.95 .oOE+00 5.77E-9 1.15E-08
Ra-228 1.9714E-14 12.97 25.95 o.OE+00 2586E-13 5.12E-13
Fu-10S 2.0477E-07 12.97 25.96 O.COE+00 2.66E-08 s3tE6-0
S-79 12933E-05 12.97 25.95 Q.ooE+00 1.68E-04 3-36E-04
Sn-126 1.1574E-05 12.7 25.96 QOOE+C00 1E-04 3.00E-04
sr-go 1.7092E+00 12.97 25.95 0.O0E+00 222E+01 4.43E+Ot
TC.99 4.2239E44 12.97 25.95 O.OE+00 5.4sE-03 1.106-2
Th-229 7.726tE-12 12.97 25.95 0.00+00 1.OE-10 2.0DE-10
Th-230 5.8497E4-8 12.97 25.95 O.OOE+00 7.59E47 1.52E806

j

Th-232 12.97 25.95 Q.OOE+00 3.49E-13 &98E-13
12.97 25.95 O.OOE+00 5.75E4-7 1s.E-06To208

12037E-07 12.97 25.95 o.ooE+Co 1s8E-06 3.12E-08 Themnal Power
O.o0tE+00 389E-08 7.796E-s

430E403
Nominal Het. Bounding

Ou Heal 0uWA
(Was) (Wafts)
2.74E-0 SAW&I

Total Total
25.95 O coE+00 201E44 4.02E-04

U-233
Y-90 1.7094E+00 12-97

I

I 3q~ aaja~~r,. narua~ ~n~uJ~.7. Na -tN

ITemptats Selection Sufmmar

I ~ ~ ~ FrraUsed I

flc t Ni Cone rtituii UQ U

Basis for Parameter Differences: ml
I BOL &-Wnici Ma 02.ii5M 4 F I 60te100 I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

a-umnp Surnmew (UWdEbee jaY for burnp used In estimatea

" Ornklak I2.7Iosu barrup eterd lebe% d OM hwq~ slwawmu
I Doun~sI L 25.a~j~c~aiI bwn eie~al lo b5e teW Mabel~ NNWv

J

I
E4~jktrLUITAM

Esirmated EOL HWIlven uEOL H1
I .S

0
zealot

i-Re~acbr &Kde wkew.cor resnoval. aterage. W*)pkmg or other dat canllm*g Dii krajAfl ceased lar Klu.
*FidbW u lr SW ANuKM assoclaled WIit Oft worksheile avid be dvkbdeby DOL. heavy meta mass I got spedilc beas~ vakue. (LW4W)

DOE/SNF/REP-U78Revislan 0
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Fuel Radionuclide Inventory Worksheet 7 -.

j.Fueland~~~~~~~~~~~~~snwtste in~~~~~~~~~~~~~~wnubwi~~~~~~
A4M Komn £4A411 ~AALX NE U) BAI

UHIF 0 O. 164
Pudl Units & Descr: 43.- ASSEMBLY
Heavy Metal Mas: BOL=8295kg: EOL.4075kg
moo Storage sft SAS

'tl decay start date: 1998
at es Ss at. 20D0

Templt ATR Ngt WSrW, Ak.. 60 ItM10 U)

'Temlate Uutw p(MWd): 3672
Template IO. Heavy Melal Mass (UT): 0.00116669

Estimated
Canhter usage:

181. -

Tmnplate Decay me: 25 ow_ _

iLF243 1.45620 t- 3.1 3 6,287.45 x,, 0.008.410 b58 4 K.16844 0.1. | Gam .6aSources 1

: photo Totat
CUtWd From Nomnal Soundingt Fwtl InialAtivity tNomlina Fuet B=gb Fuel Energy Photonaftec

Radbonudlide Te bbte Fuel Ournup lWdf Bumupo(tWdf 4C) b n ventorie(I) h n(olCI) 6Grop - Ioutnx9;

c-27 2.t46E4-09 3,143.73 6,287.45 O.ODE+00 3.6t-046 7E5-006 Avg. 9*v

AF241 2.30560-03 3,143.73 6,287.45 O.E+00 .6 7625E+0 1.35E802 0.3150 S2813E4

An-2423 4.1476E507 3,143.73 6,287.465 OO.E+00 1.30E403 236170.03 OC5 1222E14

An-243 1.4894E-06 3,143.73 6287.45 .(0OE+00 A8E4-03 9.6E-03 0.0375 01158E14

C-14 5.71098E09 3,143.73 6,287A5 O.OE+00 1BOE45 35 1.145E05 0.057 1A4E+14

E3u- 1.3124E-32 3,143.73 6,287.45 .08000E+ 4.13E4!9 825E-29 1.7500 16897E*1

m-1243 2.4562E47 3.143.73 687.45 0.0000 4.58E04 9.16E.04 0.1250 41.197.13

Cm-244 2.4221E-05 3,143.73 5287.4 O.OOE+OD 7A1E402 I-Es2E41 02250 SrAsE+13

co-oD 2.7060E-06 3,143.73 6,287.45 O.OOE+00 .6E-03 12.302-0 _ 2 0 2858.+13

Cs-134 s3.1E-04 3,143.73 6,287.45 O.OOE+00 1.8E+01 27E.01 35700 7.424E+04

Cs 135 3,4477E406 3,14&.73 6zs7.4s O.OOE+OD 1.OSE-02 t.1fE42 ossoD &115E+12

Cs 1137 1.ssE+oD 3,14373 6,27.45 QO.OE+OD SesE+03 1.14E+04 12M0 34DE+12

EU-154 1.636E402 3,143.73 e; 37.45 O.OOE+00 s.15E+01 IM0E+02 1.7Y00 1 esDE+ll

Eu-15 2-3ss7E403 3.143.73 e.287.45 O.OOE+OD 7Xk3Eo0 1s51E+01 22sco 1.107E+07

Fe-65 32707F-0s 3,143.73 e.287.45 O.OOE+0D 1.03E-Ct Z.06E-t 2.7soD SOSEOS6

H-3 3.4sO4E403 3,143.73 e,287.45 QLODE+OO 1.ottE+et 2.17E+Ot J65000 7s'WE+03

1-129 7s3DE407 3,143.73 6,2s7.45 O.OOE+00 2-37E43 4.73E43 SM000 2A89E.03

Kr-ts 7.t540E402 3,143.73 6,287.45 Q.OOE+00 2.47E+02 4.94E+02 7ao00 2.736E+02

Nt-237 9.561sE406 3,143.73 6,287.45 .OOE+00 3.01E02 .o1E.02 1IAt= 3.063801

Pa-231 2.796sE09 3,143.73 6257.45 QOOE+00

Pb-210 12612E-10 3,143.73 6,87.45 QOOE+00.:

Pm-147 12s2E402 3,143.73 -27A5 0.00Ei+0 I

I

PU-240 z4357E-4 3,143.73 6,287.45s O.OE+00 767841 153E+00

PU-241 2.6277E.02 3,143.73 6,287.45 0O.OE+O0 8.26E+01 1.65E+02

Pu-242 36329E47 3,143.73 6,287.45 .OOE+0D 1.14E43 2t28E43

Ra-226 4A444E-10 3,143.73 6,27.45 O.OOE+OD 1.40E46 2.79E46
-

Ra.228 1.9714E-14
2.0477E47
1Z933E45
1.1574E4s0

3,143.73 6,287.45 O.OOE+00 I E-t0

sr-go
TC-99 4
Thi-229 7

.7092E.00D 3,143.73 6,287.45 QLOOE+00 5.37E+03 1.07E+04

3,143.73 6,28745 O.OOE+00 1.33+OD 2.66E+00

3,143.73 687.45 0.00E+00 2.43E4s 4.6E084

Th-230 5.849s7E4 3,143.73 6,287.45 QOOE+D00

Th-232 2.90S6E-14 3,143.73 6287.4s Q.OOE+00 I

TI-20M4 4336E46 3,143.73 6257,4s O.ODE+00

U-232 12037E47 3,143.73 687.45 O.ODE+0+00

1.B4E-04 3e68E44

3.73E-04 7.7-04

U-233 3A. 18E-09
U-234
t-235

Thenral Power
Nominal"Mea Sounding

0-Ou -Momueat put
f~aft) L (Watts)
6MSE40 1.33E.02

-M23 1.5493tE4s ezs7.4
Total Total

1

TerMlup Summaron Sut Wdy

5.42E+03 i OsE+04 I

3mits bor Parameter Dnffeamces
-

Basis for burnup used In estimae:

I NoHmi:
floundrm

_ k mii aaa Dt be talu ew ~ldsb xnqp

_ _ _ _ _ _ _ _ _ _ __le I l m Z P I astimat Ed0 WGhrvn S0L. NM
I 1.04Namnbrk:

Bonnw
1201 I
2411

- Aesacw Ordi*wrt. mm, removal, storage. ahhplg or othe date cma~m~ lba bratdalln ceased for fuel.

Ow Tbta btsmi fOm fuel assodsted with this w0*hedt aMM be *Adced by BOM heavy metal mafshi gDet spedfl hunsup values PAWdeTl).

DOEISNFIREP478
Revio'o 0
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I
Fuel Radionuclide Inventory Worksheet

L fuel aqaTemplafts Iiititi _
Fuel Iuu EA-Al (UALX LEU BRAZIL

SW ID 0: 548
Fusl Units & Desor 84 -ASSEMBLY
Heavy Meal MOsM BOL=83.554kq EOL-61.732rg
RAM Storage Sftm SRS

'Fuel decay * date 15s

Esatmate l - at 2030
Temn:ee ATR (Li Watr. AIumL, 60 o 100%. U)

5rsmptste sumup(uwd8: 367.2
Terpant SOL H"e Meld Man :T o0. O166

T _ De Tb 25

Estimated
Canister usage: J

3.50

JD.Ldnmatm m . xb b y. y, Gamma Sour
Photos Total

CUhtWd From Nominl Bounding Fuel ktidal Aotivity Nominal Fuel Bounding Fuel Energy Photonl/sec
Radonucide Template Fuel Bumup (ItWdf Bmnup (UIWd)' (Ci) bwentoes(CI etodegs(Ci) Group (bounding)
Ac-27 1.1465E-09 1,726.23 3,452.45 O.OOE+00 1.98E-06 3.S6E4O6 AVUS Ma
An-241 2-66E-03 1,726.23 3,452.45 O.OOE+O0 3.98E+00 7.96E500 0.0150 323tEt14
Arn-242m 4.1476E-07 1,726.23 3,452.46 0.00E4OO 7.16E-04 1.43E-03 0.0250 6.711E+13
Aan-243 1.4894E-06 1726.23 3452.45 O.0OE+OO 2.57E-03 5.14E-03 0.0375 5845E13
C-14 5.7108E-09 1,726.23 3,452.5 O.O0E0OO 9.86E-05 t.97E-05 0.0575 62765E13
Cl-3 1.3t24E-32 1,726.23 3,452.4 O.OOE.OO 2.27E-29 4.53E-29 OoB50 3J787E+l3
Cm-243 t.562E-07 1,726.23 3,452.4 O.OOE+OO 215tE-04 5.03E4- 0.125D0 ZS371E541
CK-8 7.4221E-05 11,72623 3.452A. O.O0E.O 4.18E402 736E102 0219 3270E.13
CoF-0 Z7560E-06 1,72623 3,452.45 0O0OEOO 4.767E-03 9.5-E43 o11S0 1.425E013
Cs-t34 S.445E-04 1.72.23 3,45245 O.O0E+OO 7.02E+-0 2.03E50 os750 Z30E+14
C-35 3.4477E4-0 1,72623 3.452.45 .005E+O0 5.95E-043 .19E-02 OSema 3.35Eo 2
CU.37 t.8099E+-0 1.726.23 3,452.45 O.OOEO 3.12E-03 1.05E.03 1N58a 1eBo 7E+u 2
Eu-t54 1.6386E-02 1,726.23 3,452.45 O.OOE+00 83EE.01 .66E501 1.7520 9226E+e t
Eu-tS5 2.3957E-03 1,726.23 30452.45 O.70EOO 4.24E200 &27E+0O z25CO e5Wa+CS
FU-55 3.2707E-05 1,72623 3,452.45 O.O0E+OO 5.65E-02 5.t3E50t z.75s0 5-384E006
H-3 34504E-03 1,72&.23 3,452.45 O.OOE7 0 .96E+70 1.t9E+0t TJt5X0 4.t54E+c
l-t29 7-53OE007 1,72623 3,452.45 .OOEO t36E.0E3 2.60E403 5 OXO t405E+03
Krth5 7.8540E472 1,72&23 3,452.45 .OEOO 136E+02 Z.71E+02 3OD 1549E+02

Np237 2.7968E409 t,72&233 3,452.45 0OOOE+OO 4.83E4S5 9.66E4S itX0674EO

Pbo-2tO t.26t2E-10 172823 3,452.45 MOOE+00 Z.18E407 4.35E407
Pm-147 1.Z952E402 1,720.23 3,45Z.4S O.OCEODO 2.24E+0t 4.47E+01
P>?38 1.7549E402 1,728.23 3,452Z45 O.OOE+OO 3.03E+0t 6.06E+0t
Pu-Z39 42B1OE404 t.728.23 3.452A5 0. 0o~ 7349E-01 1.48154,0
Pu-240 2.4357E404 1,720.23 3,452Z45 O.OOE+OO 420CEt S.4tE-01
Pu-241 2.6277E402 1,728.23 3.452A5 O.OOE F00 4.S4E+Ch 9.07E+Ot
Pu-242 3.6329E407 1,726.23 3.452Z45 Q.OOE+CO 027E404 t.25E403
RS28M 4.4441F-tO 1,72S.23 3A452Z45 Q.OOE+00 7.07E407 t53E4S
Ra228 t.97t4E-t4 1,72623 3.452A5 O.OOE+OO 3.40E-11 I 8.8tE-tt
Ru-108 2.0477E407 t,72 3,452Z45 O CCE+OlO 3.53E404 7.07E044
So-n79 1 2933E405 t,72&23 3,452Z45 O OOE+OD 2.23E402 4.47E402
Sn-t20 t.t,574E405 1.72823 3,452.45 O OOE+OO 2.00E402 4.0DE4O2
Sr40o 1.7092E+00 t 72023 3,45Z45 O.OOE+OO 2.95E "03 S.90E+03
Tc-99 42239E404 1 726.23 3,452.45 O.OoE+OO 7.29E-t 1.46E+00
Th-229 7.7260E-t2 t.726.23 3,452.45 O.OOE+OO t.33E408 Z.67E4S8
Th-230 5.8497E408 1-72623 3,452.45 O.OOE+OO t OtE404 2-02E-04
Th-232 Z.6906E-t4 t 726.23 3.452.45 O.OOE+OO 4.64tE-1 I 9.29E-1 t
T9-208 4.4336E408 1.72&.23 3.452.45 Q.OOE+OO 7.65E405 t53E04_
WwM t2037E407 1.728.23 3,452.45 O.OOE+OO Z08SE-04 4.16E404_ Tbt Power

tK23 3.00t1E49 1.728123 3,452.45 O.OOE+OO 5.t8E408 1.04E456 Nominal Had Boundiq
U-234 t.8497E404 1.728123 3,45245 Q.OOE+OD 3 t9E0t 639E41 -ouwlu HeatoutPut
U-235 -Z.7235E48 1,72&23 0.00 2.70E402 223E402 Z70E402 (waft taw

1I- I15493E405 1,72ti23 3,452A5 O.OOE+00 Z.67E402 5.35E402 3A6E4411 7-VE+O
LU-238 -428tE409 t,728.23 0.00 t.72E402 t.72E4C2 t.72E402 Ttoal Totall
Y-90- 1.7094E+00 1,72823 3,45Z45 QOOE O 2.95E+03 5.90E+03

IlL Teplate SelIcdcani miurn . BUmm Sumisrj. and Cbedw i
Tmplate Selection Summar

FRo SFD Used Basis for P Dffrencesr
Reedor xordr Uod:V LAICIT WAM Tb TER wnTe_ uid blor set -_l uam:

FUS Cl ALUM Th rd ud Tho ATR Two&a an1 d bd w- psi-,eWm (uwhril4 e ATP a ruab
80L H11 Constitn U U

SCL EnrichmaM b. 19.86156123 6010100

Bumup Summnay (MWCV Basis for bumup used In estimaW.
Flm S"FD Estirated

Boundih: 3,44525 b* llvD oewiaw kw*

Esedmateds f
DU-*l MURIPPlb GivnDM Esltimtw EOIL HNI~e 15CL HU1

Borurng _ 0 17
'Recor andwn, co. remov, storage shpft or other doe co3nfmg VhaW kradiaon eaed for fudl.

'Tol bur far as ludl smonited with Ofe wekdlt aud be drided by OM hm mass nD ge4 speic bump vduee (1Wd4I).

I

IJ

J

j

j

j

DOE/SNFIREP-078
Rlevision 0
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Fuel Radionuclide Inventory Worksheet
I. . eilt~rnm .~ . .

Fuel Name: EA-RI (UALX LEU) BRAZIL
SNF D S. 1076

NWt Unks & Dowt: 39 -ASSEMBLY
HeavyMiletal M: BOL.29h07kg: EOL-M.661kg
ROO Slorae mae: SRS

e ecayntart date: 1998
Estimates as eo 2030

Tenplatr. ATR(UgtWaW.Akafn..0o1t100U)
*rempblte Bwump(UWd: 3672

TeMPWte BOL Heavy Metl Mass () O.O11ee8s
Tanplate Deay Thne: 25 yes

Estimated
Canister usage:

18'x10
r1.631

I1. Mautes -'~-. MX s, -b Y. b GarmasSources
Phoon Total

CVUWd From Nominal Bounding Fuel bsiftal Activiy Nominal Fuel Bounding Fuel Energy Photonsae
Temalate Fuel Bunma, UWdI' Bumuo aWdI (CM) - .ventodes(CO) Inventorles(CIi I Group (boundin)aRUxl i-on deA

_ _ _ _ _ _ ._ _ _ _ _

AC-227
I - A111241

1.1465E-09
1

6.65E-04 0.J250
+00 1 .19E03 2.39E-03 o 00375 .714E+213

1.6093 O.OOE+00 4.68E-06 9.15E-06 I 00s67s 2st.4E+13
1.46 1.602.93 0.OOE+00 1.05E-29 2.10E-29 o08050 1.758E+13

- Cm-243 IA562E-07 601.48 1.602.93 o.OOE+0O 1.17E-04 2.33E-04 1 0.1250 1.176E+13
fnOA 2 AOCICJW Ant AA t.602.s3 0.0OE+00 1.94E-02 3.8E-02 I 020 1.5168E18
co-so
CS-134I

CS-135

2.7560E-06 801.46 1,602.93 O.OOE+00 2.21203
I801.46 ~ 1,602-93

0m370 6.9912
o05750 102E .14
o0ewo 1.V92E+12
12500 O870E+211

__ Eu-154

NP237

1 E+03 2.90i.03-
I0.0012400 -- 1.31E401 2.631E401 1.7500 4293E+10

3 601.46 1,602.93 0.002+00 1.92E+00 3.84E+00 22500 3063.E40
01.48 l.602.93 0.00E+00 2.82E-02 5.24E-02 27500 2sooE+o0s

3.4504E-03 601.6 1,602.93 0.00E+00 2.77E+00 s.53E+00 3.000 I9U2. 3
7 5fan 1t7 im AA 1 ri o CIA fnE+O.O A6F.344 121tE-3 s.oooo v6.27E+02
7.S540E-02 BO1A6
9.561SE-06 601.46
2.79682-09 6o1.4A6

1,602.93 O.OOE+00 629E+01 7.1912E+Ot
+w

E40 1.04E+01 Z08E+01
E+00 1.4tE+01 2.612+01

S014A6 1,602.93 O.OOE+00 3432-1 6.8E401
Pu-240
Pu-241
Pu-242
RS-226

tO1.46 1,602.93 .OODE+00 1.95E-0 3.90E401

-

2.6277E-02
3.6329E-07
4.4444E-10
1.9714E-14
2.0477E-07
12933E-05
1.1574E-05
1.7092E+OD

601 46
801.46 1,602.93 QOOE+00 2.91E-04 5.82E04
601.46 1693 0OOE+00 3.56E-07 7.12E-07

801.46 t,60Z93 - QOOE+CO 158E-11 3.16E-11
801.46 1,60293 0.00E+00 1.64E-04 3.28E-04
601.46 l.60293 O.0DE400 1.042-02 2.07E-02

1,602.93

tift-1126
Sr-9o

S- TC-99
Th-229

801.46 1,602.93 O.000E+O 9.28E-3 1.86E-02
601.46 1,60Z93 O.OOE+00 1.37E+03 2.74E+03

42239E-04 801.46 1,60293 O.OOE+00 3.39E-01
7.7260E-12 801.48 3

I rOW 5.s497E-s

.. _

T 1-20
A. 1 -2 8 9

801.46 1,602.93 Q000E+W0 4.69E45 9.38E45
601.46 1,60Z93 O.00E+00 2.162-11 4.31E-11
601.46 1,602.93 O.00E+00 3.55E-05 7.11E-05

601.48 1,602.93 0.00E+00 9.65E-05 193-04
601.48 1,602.93 O.O0E+00 2.41E-06 4.81E246
601.48 1,602.93 O.ODE+00 1.4E-01 2.96E-01

1 Thenmal Power

Nominal Heat Bounding
OuUxf Na Outnut

E-06 eoi146 0.00 125E-02 1.04.2-02 125E402 J EWat) 4 (WatE)

U-05 601.4 1,602.93 .OOE+O0 124E-02 246E-02 I 1.70401 3.3SE.01
_-0 601.4 CL00 7.972-03 7.96E_03 7.972-03 Total Total

4E+.00 60146 1.602.93 0.002+00 1.37E+03 2.74E+03
1.38E+03 2.76E403

To INS leN io Su m m
roem GM0 Used BasIs for Parameter DifferenceL'

Reactor Moderatorj IJOH WATER LIGHTIWATER i..7asoIalvaasixedbrbae~ w ao
Fued Cladding- ALLUM ALUM Sal% eatil -ATRTeepalea . dbdomapseeu r (eeldmwe'Omett ATRa m esuetl

Box Eninchim ent 19 66156126 00 10 100 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

BsmpSummas"9WWd? Wai or burnup used In estimate:
From SF0 Estdmated

601 baympoilmalfkileleacusuvlm
Boundlno-1 1AM 3~adebau qi m wed b~b ebi tesi haumup

Estimated surnuiv
aumup Mutiplie I Oven Suon"p I

I 0 .0 9
Estmated EOL HWUtoen EL MS

I - ia
I soundinw- 0.171 -j -

- 'ReA dor *da~bhwn. mmr rmnoval. icrage d4pl ng or eiher date couiran g Mset Insdalaon ea~sedlforAMl.
'rtiU baaq lao dll fuW afeodlated with Isis workuse neast be OvIded by BoL. heavy metal mesa ID get specific bwup vaese (MV~dfM1)

D OEISNF&REP-078
I'evIsiom 0
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-J
Fuel Radlonuclidc Inventory Worksheet

aX dTIenIpraTelnfad '=Z <
Fuel IO WA ST. UNIV. (U UAX)

SHr D f 792
Fue l s * Deem 22- FLAT PLATES IN CAN
Heavy Metal Msso: BOL=3.478Wg EOL-W47g
ROD SW e Sft SRS

'FueldadcaySMutda" 199U
Esthusteh ad: 2030

Tmnpat ATR (P Waa. Alan.. 10 100%. U)
3
Termpia Burtqp(MW* 3672

Teaphe DML Heavy Meta Iasa (UT): 0t0116686
Tenisat DScay a 25 Xv a

EsiUnated
Canister uss

1l'xt1 _
I 0.61

IILEsdtutes O r. m 11 X6 b Yy Gamnm Sourcs

.Photon Tota
CUYWd From Nonal : OUnBonm Fuil biMl Avft omWnal Fud Boutung Fuel I Enr Photons/see

Tenplate Fuel Burnup (UWdO Bumup (IWdf I) tnventorles(CI ) bventorles(CI) I Group Mboundnne.,n

EZ09 4.17 8.33 QOO.E+00 4.78E-09 9.5sE-09 AM UaV
E03 4.17 8.33 Q.OOE+00 9.61E-03 1.92E-02 1 0.O150 76OOE211
E07 4.17 8.33 O.OE+04 1.73E46 3.46E-06 I O 0.250 1.2El

I_
4.14761

AM-243 1.4894E4-8 4.17 8.33
C-14
Ct3
CM-243
CFn-244

5.7108E-9 4

-I11 -E-068 0.1250 6.127E*10
2.02E-04 02250 7.906E+10

Co 60 .OOE+00 1.15E-06 230E-05 0.3750 3.431E*10
8.33 0.OOE+00 2.45E43 4.90E03 03750 5.62sE411

4.17 8.33 Q.OOE+00 1.44E-06 2.s7E-05 0i500 8 1060E40
1.8099E 0o

EU-154 1
Eu-155 2
Fe-55
H4-3

1 4.17 8.33
4.17 8.33
4.17 8.33

.OOE+00 7.54E+00
O.ooE+00o 6.83E-02
0.OOE+DO 9.98E-03
o.00E+00 1.38E204
.0ooE+00 1.44E-02

0.00E+00 314E4e6

1.51Ev01
1.37E-01
2.00E-02
2.73E-04
2.882-ce
628E-06

12500 4.509E340 J

Li~
L2707E4S

1-129
.33 O.OOE+00 3.27E-Ct 6.5sE-Wt1 7o000 .93820E

9.661SE-08 4.17. 8.33 .ooE+00 3.98E4S
2.7gssE<t9 A 17 R an n fkA7.My 1-17Fr-

c.Ew .. ,, v~..w

Pb-210 1.26122-10 4.17 a33

7.97E2-0
2.33E-08
1.05E6-
t.csE-ot
1.46E-O
3.57E43

11.0 4.41A2E02

PM-147 12ss2E202
Pu-238

833 .O0E+00 t.O1E4 2.C3E-03
4.17 .33 0.wE+00 1.09E4t 2.19E-O

3.6329E-07 4.17 e33 o.0E+00 1.51E4B
RPA22 4.4444E-10 4.17 8.33
Ra-228 1.9714E-14
RlU-I06 2.04
S6-79

4.17
4.17
4.17
4.17
4.17

3.03E24
3.70E-09
1.64E-13
1.71E-06
1.08E-04E+00 5.39E4-5

U
[I
CI8.33 0.O0E+00 4.82E2-0 9.6sE4s

1.7092E+00 a33 O.ODE+00 7.122+00

TC-59 4.22
Th-229 7.72
Th-230 5.84
Th-232 2.69
TI-206 4.43

-2=2 120
U-233 3.00
U-234 1.84
u-23 -72
U-235 1.54
U-238 -428

39E-04 4.17 8.33
1.42E8Col
3.52E-03
6.44E-1l
4.s7E-07
224E-13
3.69E47O.00E+00 1.85E47

37E-07 4.17

7.01t43

o 1.252E-0 2.50-0E
7.71E44 154-E-03

I 7.00E43 7.01E-03
o 6s.46E48 129sE44
s 7.82E4s 7.82E-05
o 7.12E+00 1.42E+01

Themnal Pow

Nominal Heal Bounding
'Output Hem Ou

Wats) ' (Watts
6.53E-a2 1.76E24

TotWl Totl

J
JaOcE02.

7.1SE400 1.4E42t01
:;;;;g:

lTbLat Selecton Summary
Basis for Pamn*e Diferences:From SFD Used e

Reactor I=odereta u4 WATEF UH4TWATER
Fue I CAlAIM4 . MA.

BCL HU ConstItuits U U
S0L Enrlcwknai%. 9330981127 6010100

U
Ji. :::: =]Basi. for bumup used In estimatet

I
From SFD | E_ ed

:I i 4.1t ie buavcsolgd to ,head game devhtI
=44t o*CMWk ftff -hlyAWMUft%

Iw .1 I I-1
________ 4

I - -
Ea.~b Bwul'p

Up Cb e _ _ G w Estaed ECL HUiwa EOL Hb

I tI

.L i'Reacwl *tdmt we rermoAl. alorag.M mP or tem e c tcrOrr tO Irralaka ceaed for idW.

-rbWa buW for al fuel assodalad wMt fte wosk*" adfd be alvldd by WCI heavy mea mans to get apeclc burrup vAbje (~MndI.

J
jDOE/SNF/REP-078
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Fuel Radlonuclide kwentory Worksheet - . '

X.FI~ej amdTempateW-rn~bun- stF" elrns: IOWA STATE uNIVRSny (WS2 1.2WI
953DO.

F"e hunts & Desca 24 -24 FtAT PLATES
Heavy Meta Mam.: SOL.19.16ug: EOt..19.IlVkg
ROD Storage Site: GSR

'Fuel decaystartdal: 1998
tratatlas do: 2030

Template: ATR (UfM Waler, SAmn.. 60 1t0o%. U)
Treniplate BUMUP(MWd): 3672

Template Ot Hea" Metal Mass (B): 000116689
Temnoate Decay ThIe 25 wows

Estirated
Canraler usage:

1 0.67

ILEsdimates In. . Xb b Y. Yb Ganrma Sources

Photon Total
CIUSW4 Plain Nornifll SmindingFuel kiSita y N B - I E Y Ph sec

Radbonucflde Template Fuel Burnup (lMWd? urinup (Iwdf - l - bentles(CI), Iventorles(CI) Group @OUnding)

Ac-227 1.146sE-09 9.09 18.18 0.OOE+00 1.04E48 2.0BE-8 Avg. NeV
Am-241 .230D6243 9.09 18.18 O.OOE+o0 210E-2 4.19E-2 0.0150 1.7D2E+12
Am-242m 4.1476E-07 9.09 18.18 0.00E+00 3.77E-06 7.54E-06 005 3*352+11

Arn-243 t.4894E-06 9.09 1M18 O.OE2+00 1.35E40 2.71E-05 00375 3078E+lt

C014 6.7108E-09 9.09 18.18 O.ODE+00 5.19E-08 1.04E-07 00575 33CSE+11

0436 1.3124E-32 9.09 18.18 o.ODE+00 1.1E-31 2.39E-31 _ ooso 1.095E+11

-1243 7.4s62E-07 9.09 118 0.002+00 132E-06 2.6E7-06 0.1200 1236E+01

m-244 2.4221E-06 9.09 18.18 o.ODE+00 2E4-04 4.40E-04 11200 1.724E+lt
Co-60 2.756E4-06 9.09 18.18 0.002+00 2.51E4-05 S.01E-0 0.3750 764W+10
Cs-134 5.2s12E14 9.09 18.18 O.OOE+oo 1.1sE493 1.07E42 9o2 19227E+12

Cs-135 a4477E206 9.09 18.18 OODE+00 313E.18 227E4 O1 12763E10

Cs-137 1.80g9E+0D 9.09 18.18 0.02+0 1329E+01 1.25D 3SE
Eu-154 1.681E02 9.09 1a18 O.ODE+00 3.89241 7.98E41 1.700 43Os
Eu-125 2.3s57E-03 9.09 18.18 Q.ODE+00 2.12E-02 4.3BE42 22500 3.4SE404

FP-25 32.277E25 9.09 18.18 0.02+0o 2.97E-04 6.95E44 _27500 1ME4"
H-4 34504E-03 9.09 1818 O.OOE+0 o 3.40242 6.127E2 _E.5D 4S26E40t

14-2 74530DE04 7 9.09 18.18 .OOE+00 4.042B9 1.7E405 0000 1S17E+Ot
Kr-85 7,054OE42 9 09 MIS8 o oDE+OD 7.14E41 1.43E+OD 7JIM 2.170E+00

Np-237 9-%1E74-6 9.09 18.18 o.ooE+O0 a9E-5 1.74E344 118e 2.0E41
Pa-231 2.7768E49 9.09 18.18 0.00E+00 1-S4E-8 6.09E8-0
Pb-210 1.2612E-10 9.09 18.18 O.OOE+O0 1.1SE-09 229E09
Pm-147 12.52E42 9.09 18.18 O.ODE+00 1.1E-041 2.36E1-0

PuSr- 1.7s0E42 9.09 18.18 o.OE+o0 1.55E201 3.1912+01
Pu-239 4.2810E404 9.09 1818 0.0E+00 3.89E-03 7.78E-03
Pu-240 2.4357E204 9.09 1a18 0o.0+0o 7.221E1 4.43E403

Pu-241 58277E202 9.09 18.18 o00+00 2.39E-01 4.78E-01
Pu-242 3.8329E-47 9.09 18.18 O.O0E+00 3.345-6 3.89E-6
Pa-226 4A444E-10 9.09 18.18 O.OE+OD 4.04E-09 a 08049

P2-2l 1.9714E-14 9.09 18.18 OOE+00 1.79E-13 3-9E-13
Ru-106 2.0477E47 9.09 18.18 O.OoE+00 1.73E46 a72Et46

Se-79 12933E-04 9.09 18.18 O.OOE+0O 1.18E-04 235E304

Sn-126 ll23S5E-05 9.09 0.00 o.22E+oo 1 243 8204 2.1-0E344
Sr-90 1.7092E+00 9.09 188 0O.OE+0O 1.4SE+01 3.2E2-41
Tc-99 4212094 9.09 0.0 8.OOE+Oo 3.84E03 7.18E-03
T-O229 7.7260E-12 9.09 1M18 0.002+00 7.02E-11 A1OE-10
Th-MO 5.4497E48 9.09 1a18 o.OOE+oo S.32E-07 1.06E-06

Th23 e 2.6gO6E-14 9.09 18 O ODE+oo 2.4SE-13 4.8 -13
TI208 4A336E-08 9.09 18.18 O.OOE+Oo 4.03E407 e.OBE-07
U-232 1.2037E47 9.09 18.18 Q.ODE+00 1.09E4B6 Z19E406 niemual Powver

U-233 3.00111E-M 9.09 18.18 O.OOE+00 2.73E-08 S.4SE-08 N~tominal two- Bounding
U2 3 1.8497E404 9.09 18.18 Q .ODE+W i .68E403 3.36E43 output floutpu
U-235 2.7235E46 9.09 0.00 8.20E-03 8.18E403 L20E 03 (wts {W} (Waft)s

U-236 1.54s3E405 9.09 18.18 O.OOE+oo 1.4E 04 2.244 13E41 3__m4t

o238 -428s1E49 9.09 O.OD 6.118E-03 S.18E43 S.18E43 TO Total
Y40D 1.7094E+Oo 9.03 1a8 O.O&o .5E .1E0
Offw Pado~ L57E01 3.13E+01

11. T lhate Selection Sonnvry T p Sume ary, am Cheds ̂
aemlte Selection Summa r

Pro,. SF0 Ued a icr Painmu lltene5.

Reactor LtGHT WATER t I WATER TM r Tqiae Wmed Kw brow wkams:

Aue Cladidng [ ALM ALUM Mt _W _Iee ATRTaTEbbd m t bu p ea' p u ld)w nulfATRtamm1_

lOtL NM Contfltuent U U
Sot. Enrlhmntd 19t768272 o00 b tOD

Burnup SuinmtY (UWd _Bass for burnup used hI estimate:
From SFD Eat etd

Ncmiq 0*021 9 Nteamebial b mg odah e wehaeulm soyej iou~u: Ie81tg3 nv _and b elhianohuban

Checks ' -

s t Jated t e .
_____________ 

4 ?S. 3 9 j____________ _ 473.__r

'Reet N ACRNM cOre mmcVd. eOrge. t shipping orf 4tr d nadaing e ibradathon Ctaed tor Muel.

'Totw bulp lor m macdated wulh tie wodhee nwoo be irked by 80L heavy metal me to gm ssped buerre values ()WdMT).
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Fuel Radionucide Inventory Worksheet
X.FuaiTmttnfvaou -

Fuel Nwns lEN-I (lEuU IALX) SPAIN
SW a.0 796

Fuel Uinks & Dew.: 2 -16 CURVED PLATES
- Myetl~w M DCL.4002kW, EOL2.783kg

ROD Stomag Sft. SR

'Fwl der st daft 1996
Estnats as d: 2030

Tempun lst. ATR (g Wate. AIan., 6D o 100%D UL
3
Templabe rWnup(UWd): 3672

Template 06 Heavy UMel Man (UT): 0.0011668f
Tepbft D- Tin hw

Estinated
Canister usae:

0.96

VL~urtbnates: m-. I X. III b Y. yb I GammaSsources
I

CVWHd From Nominal Bounding Fuel ita Activity Nominal Fuel Bounding Fuel
Template Fuel Bumup (mWd)' Bumup (lWd' (CI) lnventodWCI) bwentouea(Ci,

Photont ToWd
Energy ,Photons/sec
Groun (boundinalRadoiwlide

PW-"f7 z.UVD=-w Zdemz 41.5.w U.OtA+IJ 4.15E-u7 J1'Ave
Am-241 2.5251E-3 20S.92 413.85 0OOE.OD 5.22E-01 1.04E+00 oGc

3.9624E-07 206.92 413.85 o.0oE+00 8.20E-05 1 .64E-04 0.0250
206.92 413.85 o.OOE+00 3.08E-04 8.16E-04 0.0375 .BS1E+12

413.85 O.OOE+00 1.18E06 2.36E-06 0075 5.9220.12
5.43E-30 00850 3.568E612
4.73E45 0.1250 2 357E612 ICm-243

Cm-244 1.6522E-05 208.92 413.85
Co-so 7.4047-07 206.92 413.85
Co-134 2.0455E-05 206.92 413.85
CsU135 3.4477E-06 208.92 413.85

3.0806.12
1.340.E12

O.0E+00 7.13E-04 1.4
1.4365E+00 206.92 413.85 0O.OE+00 2.97E+02 5.9 j1.52E+00 3.03E+00 I 1.7500 7.34E+00

E4-1 2.45E-01 22500 &157605
Fe-S5 2.7500 5.6776.0
H-3 1.9698E403
1-129 7.5300E-07 206.92
Kr-as 4.1176E-2
NP-237

206.92 413.85 .OOE+00 8.526+00
206.92 413.85 OOE.0 00 1.9sE-03
206.92 413.85 O.OOE+00 8.15E-07Pa-23t 1.63E48

3.3115E-10

Pu-240 2.4333E-04

206.92
208.92
206.92
206.92
206.92
206.92
206.92
206.92
206.92
206.92

413.85 O.ODE+00 1.91E41 3.82E-1
3.36E+00 671E+00

413.85 0O.OE+00 6.85E608 1.37E47

L3|
IJ

j
Pu-241 1.6242E602 413.85 0O00E+00 3.36E+O0

413.85 O0OOE+00 7.52E-05 1.50E-04
1.86E47 3.73E47

:-1I
Flu106 2.1225E-10
Se-79 12930E45 206.92 413.86 O.ODE+00
Sn-126 1.1571E405 413.85 O.E0+00 2.3
Sr-go 13472E+00 206.92 413.85 O.OOE+00 2.79E+02 -5.58E+02
TC-99 42239E-04 208.92 413.85 E0+00 Z74E-02 1.75E-1

413.85 OOE6+00 2.57E-09 5.13E-09
0O0E+00 1.73E-S 3.46E4-5

4.0414E-0
O.OOE+00 7.94E-12 1.59E-11
0.00E+00 8.36E-06 1.67E45

2.27E-06 4.53E45 Thermal Power I
1-50E46

U-234 1.8562E-4
U-235 -2.7235E4I

Nominal Heed Bounding
Oull Heal O v
(Wathd fWa*is208.92 0.00 6.71E03 6.1

U-230 1.5493E4-5 206.92 413.85 0.006+00 3
UQ238 -4.2851E-09 206.92 0.00 3.01E-04

_ _ __ _ _ _ _

3.46E.0 A.53E.M
._ - ---

Total toW
Y-90 1.3475#+00 206.92 413.85 .00E+00 2.796+02 5.58E6+02
OtMW Radonuckles 2.83E+02 5.866+02
ILTempateSdog 9aii B miSu alandChrd ____________________________

Tempat Seleton Summary
F SFD Ued Paeter Differencet :

ReOr U UGI WA WT
FuslCI F ALUM ALUM

306. Enricme% 77-58892807 6G1b00

Durnup Suma r Wy Bawi tor bunup used In estimate. -
FrnY SFD EslmteiI ~ -- .- bMnuneldbel tea wahe1l bn_

Checks
Estimated stmup

Bwnup IlUkipW_, Given Biup Estimated EO MHWGIven EOL HUM
Noin0h.l 1O |

boInd 033__Om

I

ci
22

IRescotalvadwn. ore removal stonage. # apMa m draoterdat c sr*g IW iradalln caed fr fuld.

'TrW _m ft fual tvasowated wUh twal*etmus be dvd by BOL heby ma Maelo d c u vale (MW ).

DOEJSNF/REP-M7
Revwson 0
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Fuel Radionuclide hventory Worksheet
ji. faels'ds IenIat ormatl o - <-o

Fad ne: JN-1 OJALX LE) SPAIN
GIVF D C- 749

Fuel Unkils a Dec: la -16 CURVED PLATES
Heavy M M: Bea 012449: 0L,.12.447kg
ROD Stosage S1 StS

'h dec start dae: 1995
Eatimaes as d: 2030

Twplatar ATR 044 Waler, Man.. 60D 100%. U)
remplate Sunup(UW4: 3572

Tempte *OL Heavy Meta as C) D00116689
Ternotate Deey Time: 36 vears

Estimated
Canister usage:

1X10.7

1LEstiautes m 46 b Yb Gamma Sources
-

.5

CItWWd From Nominl t Boundhing Fuel hiitia Activity Nominal Fuel Sounding Fuel

Radionucilde .Template Fuel Burnup(tMW) Suup (UWd) (Cl) huIvoltoresC) hiventories(Cl)

Photon Total
Energy Photonlasee
Group (boundlng)

L-

- ----- -- - --- -~~~ ~~~~- a --

A2-27 Z.UWbOL- 1UW.4A 364.79 U.;t+4 3.66E-C7 7.32E4jf I AVG. IftV

Amt-241 2.52S6E-03 182.40 364.79 0.03E+00 4.61E-01 9.21E-01 0.010 2I87E+13

Am-242m 3.9624E-07 182.40 364.79 O.0OE+00 7.23E-0S 1.45E-04 00250 5579+12

Am-43 1.48806-0 182.40 364.79 0O.O+00 2.71E-04 6.43E-04 0.373 4.049E612

C-14 5.7053E-09 182.40 364.79 0.0E+00 1.04E-6 2.08E-06 0.0676 5220E+12

f

Cs-135 3A477E-06 182.40 364.79 0.00Q+00 6.29E-04 1.26E-03 I osoo 2084E+I
-~~~ ~~~~ _1 .- .c-n .,n -Q ----n -- ,=.

t..5.l3 t 1 A. s'OWC+W 1U- U .,On.IU U.14.AJ ti J 4.U C+W 5 4 t4C. O

Eu-154 7.3z30E03 18240 364.79 O.OE+00 1.34E+00 2.67E+00
Eu-155 6.9259E-04 182.40 364.79 0.03'+W0 t8E-01 2.16E-1
Fe-SS 22791E-06 182.40 364.79 O.OOE+00 4.16E-04 8.31E-04
H-3 Il 3 0.9e98E43 182.40 364.79 0.00E+W0 3.59E4-1 7.19E-01
1-1Z9 7530WE407 182.40 364.79 O.OOE+00 1.37E-04 2.75E-04
_ Kr-85 4.1176E402 182.40 364.79 O.W0E+00 7.51E+00 1.06E+01
N t 37_ 9.57525-06 182.40 364.79 0O.0E+00 1.75E-03 3.49E-43

I 1.~~~A3 1.153L+11
I 1.750 6 91 6E 09

Pa-231 3.9379E-09 182.40 364.79 0.006+00 7.16E-07 1.44E-06
Pb-210 3.3115E-10 182.40 364.79 Q.00E+00 6.04E-08 1.21E-07
Pm-147 9.2402E-04 182.40 364.79 O.00E+00 1.69E-01 3.37E-01
Pu-238 1.6217E.02 18240 364.79 O.0wE+00 2.96+00 6.92E+OC
Pu-39 42810E404 182.40 364.79 O.OOE+00 7.81E-02 1.56E-01
Pu-240 2.4333E-04 182.40 364.79 0.006+00 4.44E4-2 88E-02
Pu-241 1.6242E-02 182.40 364.79 O.OOE+W0 2.96E+00 5.92E+00
Pu-242 3.6329E-07 182.40 364.79 O.OE+00 6.63E-05 1.33E-04
Ra-26 9.0114E-10 182.40 364.79 OW.0E+00 1.64E6-7 3.29E-07

. i

L-
�W

Ra-228 31019E-14 182.40 364.79 O.0E+CO 5.66E-12 1.136-1I
RuOS 2.1225E-10 182.40 364.79 0.00E+00 3.87E-08 7.74E-08

Tc-99 42239E44 182.40 364.79 O.-0E+.000 -7.70E6-2 1.54E6-01
TI-229 12407E-11 18240 364.79 O.0OE+0 2.26E6- 4534-09
Tb-230 8.3497E4-0 182.40 364.79 O.OO+W 1.52E-05 3.05E-05
Th-232 3S371E-14 182.40 364.79 O.OOE+00 7.00E-12 14OE-11
T-208 4.&0414E40 182.40 364.79 O.00E+O0 7.37E-06 1.47E-05

1-.948E4-7 182.40 364.79 O.0E+00 2.0DE-05 3.99E405 Thenual Power

tr U-233 3 6276E-09 182.40 364.79 0.00E+00 .62E-07 1-32E-06 Nominal tet4 Boundng
Otput - 'Neat Outpu
(wats) fWatts)

3asE+o0 811E#00
Total Total

L-. Y-40 1.3475E+00 182.40 364.79 O.00E+00 2.46E+02 4.92E+02
Other Raalonucldes 2.50CE+02 4.99E+02

Iranpl,,te saftdon SumninY SrnaWp trnmm'At adecs .i-"-- . .av

X Tiip tebSeelectnon Summary
From SFD Used 1asis hor Parameter DOfferances

s aftor Moeo O WAlER | UGHTWATER PT rp-WasixedItefti ne-

Fue Stafig ALLUM ALUM *i 9 AR s AiTFI T t lle ut p brl w i AiRs e

at U Censttuents U U

o1~ ~~ O *Enbrichmen 192243S767 Sotob 100

mary f :wBasis fbr bunup used hI estimate:

From FD i Eswmelte I

Norninal'

I souncorv.
i_

182.40 * W lbIse b ie b a ii tuemip. n ed

rsT~ bumveq, Eal fuel aawdcated wit this worksteet fttust be dvided by GM1 heavy -ea mas to get spedlk bamup vauies 0W91M1).

-T- D0EISNFdREP-078
.. Revision 0
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Fuel Radionuclide Inventory Workisheet
1. ~~amtTen~ateI mClQO"-~. .Q-2

Fuel NunIs JMTR
SNF ID t 507

Fuel Unit & Deser: 574.- ASSEMULY
Heevysteldlanw BL.~1 178.7k15 EOL.1106.09019
ROD Sloraga 58e SRS

'Fue deIay suta datu 198J
Eutinetee dasa 2030

Temple: ATR (1Ugh Water, Akn.. e0 ID l0%, U)
'T*Mnpiat BwnqM WdP 3672

Tanpiak 80M Heavy Mel Ma T M : 0CO01166s9
TemplAf Decay Tbkrn 35 vears

Estnated
Canister usage:

123.92

IL Etimates --. X. Me b Y. y, Gamma Sources

Photon Total
CUUWd From Nominal Bounding Fud Initial Activity Nominal Fud Bounding Fud Energy Photonstee

Radlonuclid Template Fud Bumup (UWdf Burnup (IMWdO (CQ InvwentoIes(CI) Inventoriesa(CI) G(p u nding)
Ac-227 2.0068E-09 66,861.47 133,722.93 0.o0E+00 1.34E-04 2.68E44 Av g.V
Am-241 2.52stE-03 66861.47 133,722.93 O0CE+00 1.69E+02 3.3BE+02 0.0150 9z49E+15
Am-242m 3.9624-7 6es61647 133,722.93 o.OoE+00 2.65E-02 S-.3E-02 0.0250 2.04+l5
Ar-243 1.4880E-06 66.86147 133,722.93 o.OoE+00 9.95E-02 1.99E-01 0.0375 1.778E+15
C-14 5.7053E-09 66,881.47 133,722.93 O.OoE+00 3.8sE-04 7.0E404 o0s7s 1M13E+15
CI36 1.3124E42 66S,61.47 133,722.93 O.OOE+00 s.77E-28 1.75E-27 0.0850 1.153E+IS
Cm-243 1.1419E407 66,861.47 133.722.93 0.OOE+00 7.63E4-3 ts3E02 0.1250 7.6159E.4
Cm.244 1.6522E90 668,1.47 133,722.93 0.0E+00 1.1OE+00 221E+00 020 9.953Et14
Co40 7.4047E-07 68,61.47 133.722.93 O.OOE+CO 4.95E-02 9.90E-02 0.37so 4.330E+14

I
I]

Cs-134 133,722.93 os7so 7It-M.14

Eu-1t4 7S3230E-03 86,861.47
Eu-15S 5.92598.04 66,861.47
Fe-55 2.279ES06 666861.47
H-3 1.969s8-03 68e861.47
1-129 7.5300E-07 66,861.47

133,722.93 O.OOE+00 3.96E+01 7.92E+01
3 o.OOE+00 1.52E-01 3.0sE-01 2.7500
3 O.OoE+00 1.32E+02 2.63E+02 J3soo
3 o.OOE+00 5.03E-02 1.01E-1 I 5.00

33115E-o 6s6t.47 133722 93 0.008,00 2.219-6 4.43E4-
Pm-147 9.2402E-04 66,88i4i7 i
Pu-238 1.217E-02 68,86147 . 1
Pu-23= 4261E044 66,861.47 1
Pu-240 2.4333E44 66,861.47 - I

I .OOE+00 e 18E.01 1.24E+02
3 oOo.E+cO 1.08E+03 2.17E+03

8.741E913
4289.13
2379E+912
1.98908
1.BX9.08
1.11J7E+.0

4.547E+04
5AMsE+03

63799.02

21

A

I

I 0.008+00 2.86E+01 5.72E+01

E-10 66,S61.47 133.722.93 0.ooE+00 6.03E-05 121E-04
Pa-228 i1019sE-14 66,861.47
RuOBS 2.1225E-10 66,861.47
Se-79 1.293DE-05 66,661.47

133,722.93 o.ooE+00 2.07E-09 41SE-09
133,722.93 o.ooE+00 1.42E-0 2.84E-0s
133,722.93 o.O0E+00 865E-01 1.73E+00

4 6a.8147 133,72293 o.OOE+00 2.82E+01 5.65E+01
Th-22 1.2407E-11 66,861i47
Th-230 8-3497E-08 66,861.47
Th-232 3.8371E-14 6e,861.47
TI-206 4.0414E-8 66,861.47

I ooOE+o00 830E-07 1.66E-06
I o.ooE+00 5.58E-03 1.12E-02
I o.0oE+00 257E4- 5.13E-09
I O.OE+00 2.70E-03 5AOE4-3133,722.9a

1.1232 1
1.-233
U-234 I

F66,861.47
9 e6,861.47

I o0o800 7.32E-03 1A6E-02 I alTher m Fa
I o.OOE+00 2.43E44 485E44 I NoUinai Hest Bounding

-'

85621E44 66,861.47 133,722.93 o.OOE+CO 1.24E+01 2.48E+01 Ouwpa .H6amOutpui
L1-239 -2-72-OSE O&BB1.47 0.00 5&09E.01 3.26E-01 5.05E-01

I-U-236 15493E-05 66,e61.47 13372.93 o.ooE+00 1.04E+00 2.07E+00 1.12E+03 224tE.
U-238
Y-90
onher

-4 Totd Total

IL Template Selection Surninuay.Burnap Summnary. and Cb-efts: - -- .e -- -

ITenmptate Selecllon Summary
I ~~~~~~From SIB Used i~asle for Parameter Differences:

Reec A UGTAE LUaHTWA1ER 17Mm Tsw5ese ised erti lclel aetna
Ful tddnnIgALU ALUMA 1M P~balwanma5@puie5 ajeeplawim.

BOL HUConsdilk= .-[U U I
I DX Enrlchmnw* %.I 20.0000029 So fl100 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

*flhL4tZ -I-x- F -_ .- b - I.. -- -, A SFD I Estmsta ed i R O * .aI ,f p u -c -

I i 531,722.9 low i bu~ um id be kdAM noim I m Wm

- I I
EsUmated Bumusif

BUMLIP 10PNOW I Given Durnup I Ealbuatell 90. HUInlren 606. MM
Nomhinall 0.181

LI. ~ -

'Rector , tadnd .oI Fuomo d. storage. -lphugaroti dalte Ar nn g rada~onceased rful

-ToldW bup for as haul asoodad with oft word_ mud be &Aded by BCL heavy meld mans kge Wedfc buw* vie. (~MT).
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Revwlsion 0

March 2003
Page D-490 of D-85



Fuel Radionuclide kwventory Worksheet:

~.FudnTangat -, forn; io
Fuel NUne: JMTR WUALX 45% MEU) JAPAN

SNFW ID 6. 886
Fult Units & Desr: 670- MTR TYPE
Hevy t ea Mass: BL-34953kg; EOL-Fk64kg
ROD Sltrage SlW: SRS

'Fuel deay tet date: 1989
tates e of: 2030

Tsplte: ATR tustWater. Aan., 60eto 1O%. U)
'Tenpae EuntUp(Wdo: 3672

TuoplateiF LtHeavy letalMassIT): O.O116689
Temptate Dewy Thie 35 vea

Estimated
Canister usage:

t8'xIO
1 5.683

ILtimtes In x, 3 b y. Y, Gamna Sources
Photon Total

CLWWd From Nona Bounding Fuel WU Activity Wominal Fuel Bounding Fuel Energy Photos/sec

Radlonucide Template Fuel Bunmtup (lWd)' Bamup (Wd) (CI) hentorbs(C) hW tr]CI) Group (bounding)

Ac-227 2.006SE-09 24,345.03 48,690.06 O.OOE+00 4.89E-05 9.77E-05 Avg. MV

Am-241 2.5251E-03 24945-.03 48A9006 O.OOE+00 6.tSE+01 1.23E+02 00160 3.586E+15

Am-242m 3&9624E2-7 24,345.03 48,690.06 O.ODE+00 9.65E-03 1.93E-02 0.O0 7.4462+14

Am-243 1A880E-06 24,345.03 48,690.06 O.OOE+00 3.62E-02 7.25E-02 0.0375 6.473E*14

C-14 5.7053E-09 24,345.03 48,690.06 O.OOE+00 1396E-04 2.78E-04 0.075 6S6714

C36 1.3124E-32 24,345.03 48,690.06 o.0OE+00 319E628 6 9E-28 0.0650 4.196.E14

Cm-243 1.1419E.07 24,345.03 _48,090.06 O.OOE+00 2.78E-03 5.hWE43 0.1250 2Z7M3+14

DCm-244 I 7 1vSSME5 24,sU5.03 48,690.06 O.OOE+00 4.02E-01 8.04E-01 02250 3.624E+14

co-1s 7.C47E-07 24,345.03 48,690.06 O.OE+00 1JOE02 3.61E-02 oi.s0 1577+t4

Cs-134 2.0455E-05 24,345.03 48,690.06 O.OOE+OO 4.98E-W 9.96E-01 0-5750 2j6OSE15

CB-135 3.477E406 24,345.03 4U,690.06 O eOE+00 8 sE402 1J68E4-1 OJSOO 3.183E+13

CK-OS 4. 17365E-0 24,345.03 48,690.06 O.OOE+00 3.50E+04 2.99E+04 125700 139E+13

Eu-164 7-430E-03 24,345.03 48,690.06 QaOOE+00 i.78E+02 &.57E+02 1.75CO SAWAI+1

Eu-tSS 9S25EC.04 24,345.03 48,690.06 O.OOE+00 1.44E+t01 4.6E+1 12500 72F44E+07

FS-S 2.2791E6- 24,345.03 48,690.06 O.ODE+00 .965E-02 1.112-041 L7500 6AMAI07

H-3 1.969SE-03 24,SM.03 48,8GM06 O.ODE+OOD 4*80E+01 9.59E+01 3 ACM 4.04ZOE404

Pt129 _7-S300E47 24,S45.03 48,69Me6 O.OOE+Co I sE402 S.67E42 Si JS1IE+04

Kr-M 4.1176E02_ 24,345.03 48,690.06 O.ODE+OD 1 ODE+03 2.OOE+03 7AM0 1ASE03

Np-237 9.5M5E-06 24,345.03 48,690.06 O.OOE+OO 2ME-01 4.66E-01 _IA 2tzo0oZ6E+02

FPa-231 sw937sE-09 24,345.03 48,690.06 -(OOE+00 O-Wss05 1.92E 04

Pb-210 1 .51E-4
A.50E401

421.11M.06 0.006E+0 3.95E+06 7"+W.2
Pu-239 - - 4.2816E-04 24345.03 48,690.06 0.002+00 1.04E+01 2.08E+01

PU-240 24333E44 24S45.03 48.690.06 0.06+00 5.92E+00 1.186E+01

PU-241 1.6242E42 24,345.03 48,690e6 0.002+00 8.95E+02 7.91E+02

Pu-242 8.6329E-07 24,345.03 48,9S06 0.00E+O 8.84E-03 1.77T 2

Ra-226 9.0114E-10 24,345.03 48,690.06 0O.E+O+ t.196-05 439-05

Ra-228 81019E-14 24,345.03 48,690.06 O.0OE+00 7.55E-10 1.512E09

Ru-106 2.1Z25E-10 24,345.03 48,690.06 .OOE+00 5.17E-06 1.034-05

Se79 12930E-05 24,345.03 48,690.06 O.ODE+00 .15E-1 .3E-01

Sn-126 1.1571E45 24,345.03 48,690.06 O00E+00 2R7E41 563E-1

sr-gO 1.3S72E+00 24,345.03 48,690.06 O.OE+00 3.28E+04 .56E+04

Tc-99 4.2239E44 24,345.03 48.690.06 O.OE+00 1.C32+01 2.06E+01

Th-229 12407E-I1 24,345.03 48,69o.06 O.ODE+00 .02E-07 604E-07
8.3497E408 4.07E-03

u232 _ 1.948E-7 Thermalf Power
Nominal Neat Sounlng

(waftt) (Wafta)
4.87E8+0 6.15E8+2

TOtal TOWal

0.00 3.40E41 2.74E41 3.40E-t

; .OAE+00 3.2E+04

OVOOK 1 3.33E+04 6.66E+04

Tenpae Selection Snnr
Fatm SFD Used Basis or Paraneter Differences:

Reactor Moderat Ior j UheWATER t Twepiae se _d fort Vis w4ve:

Auet Ctlddktg ALUM ALUM lhetit naictwe A1ThRI pilt m cdh* swnpeten u pr aimr4a" kggR ATfiesomble

BI mOu Hi t Conatturts U U e
SOL IICIMInt % 45 011 t l 0 b 100

Bwnup Summary EMWdW -f- IBa os tor burnup used hI estimate:
m Estimated I

ttomhia fZ t 24.SeS4Cue1d tdablelitd has ehevst tre ss ey

urnup Multiplier Given iurnum Estimated EOL Ht1UGtwn COL HU0
"tfbrL 0 O-I ol

'Reactor aKifdwn, mMvel. AsDoa, *hppht orb dr conirmig st knalation cated Sor hiW.

'Total Ma lor fue associated with ida wovnsth mut Wbe dvtlde by OL heavy metal ma igt specifc WMa vstuea (MW6lW).

-COE�SNFJR6P478 

March2003
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I
Fuel Radionucilde Inventory Worksheet

XyW~ n4 Templats Jntrmatlm~, -.
Pose Namm JWMI MAUA lIEU) JAPAN

SHF MS. 123
Fuel Unks & Devor. 152.- MTR TYPE
Messy Metal Mass BOL-44.384k ECL-V72lkg
Roll stows" Sier SMS

'Fud deWW start dals: 1890
Estbnatues s ot OD30

Tonplots: ATR 5J" Water. AWmL. 00 b 100%. U)
5

lremplaav Burnup(UMd)z 357.2
Twnphale DM4 Heavy Usta Una MMl) 0.001668

Temn[Ift Does Time 36 teaws

Estimated
Carsater f~.

arxliej
1 4.22

JDvEstiniab:C t ,. nl-, xb V. yb GamnaSurce

Photon Totld
CillWd From Nominal Bounding Fueltolit Adhisty Noinl Fuo4 Beundil Fuwl EneWg Photons/se

Radionuclde Templat Fud Burnwp, (ld urnup, (MWd (Cl) IhventodeCI InventoriesCI) Group Mounding)

Ac-2Z7 2.006SE-09 6,794.30 13.588,5 0.008+00 1.12E-05 2.73E-05 AV000 4.70.0

Ar-241 2.5251E-03 6,794.30 13,588.59 Q.OOE+00 1.72E+0 .43E+01 7.0050 18001815.
Arn.242m 3.9S24EW07 6,794.30 13,588.59 O.O0E+0 2.69E-03 538-01 0.0250 2Z78E014
Arn-243 1.4880E-06 6,794.30 13,588.59 O.OOE .01E42 2.02E-02 0.0375 1 14
CR14 5.7053E49 6,794.30 13,588.59 O.OOE+00 3.88E-0 7.75E-05 0.0575 1S414
Cl 36 23124E-12 6,794.30 13,588.59 O.OOE+00 &92E-29 1.78E-28 o.oas 1.172E+$4
C57243 1.419EW07 6,794.30 13,588.59 O.OOE+00 7.7SE4- 1.575E-03 0.1250 7.71+1
Onrb24 1.652E-05 6,794.30 13,588.59 0.OOE+00 1.12E401 2.25E 021. 570E+14
CS-0 7.4047EW00 6,794.30 13,588.59 0.0030 9158.03 3 1.8+0E4_ 05 4.400E+1
C9434 2.0455E5-0 6,794.30 13,58.59 .OOE+00 1.39Et00 2.78E+00 055 722E+14
C-135 .3 4477E-06 6,794.0 13,588.59 Q.OOE+00 2.34E42 4.68E-02 05W 8.8M+12
Cs2137 1.4365E+71 6,794.3 13,588.5 .OOE+00 9.76S403 196E+04 I!o 429eE2
Eu-1U 7-.230E403 6,794.30 13,588.59 0.OOE+00 4.98E+01 9.95E401 1.7500 241aEtt
Eu-1ss 5.929E-04 6,794.30 13,588.59 OOE800 4.03E+04 .OSE+4 0 225COna P 2Eo07
Fe4-5 2m.1E-0e 6,794.30 13,58859 O.OOE+00 1.E-062 .38-062 2o7500 1.9eg3 07
F93 1.9S86E-4 6.794,30 13,5885 0.OOE08+ 1.34E+00 2.5E+001 3JSOW et OtSEp40
P-129 7.735E806 6,79430 13,58009 O.OOE400 .12E-03 1.02E42 Simo 4.Wa0Et)
Kx-8 4.117eE402 e,794.3D 13,58ss9 Q.OOE4DO 2.SOE42 s SOE402 7DCC s-aotE4i2

N-23 .752E48S 6e,79430 13.58859 O.OOE400 +.01E-02 1I3E01 iocco 5.575.IE+
P-231 3.s37E-09 6,79430 13,580 9 O.OOE400 2.7Es-04 5.E-0oT
Pb 210 3.3t15E-10 e.7s430 13,58849 Q.OOE40D 22sE-06 4.soE-08

Pm,147 s.2402E-4 e,794-W 13,58as9 QOO~x0 eZE+00 12S8E+0 1 -WO

Pu238 1.6217E502 6,79430 13,588.59 Q.OOE+00 9.18E+02 21.8E+02
R9- 4.2S10E-04 0,794.30 13,588.ss O.OOE+CO 2st1E+OO ss2EM+

aum241 Ra642c0f679.3u1358l5ldes+0 9.308+03 1.888+04

Pu-242 3 e329E-0 e,794.30 13,5188i5 O.OOE+OO 2.47E403 4.s4E403

Ra22S 90114E-10 4,794.30 13.588.59 O.OOE400 6.12E4S8 1S2W45

Ra-228 &101sE-14 e,;M.30 13,s1as QCOOE400 2.11E-10 4.21E-10

Ru-106 2.122#E-10 e ,794.30 13-8- O.DE QO40 1A44E468 2.s8E-e0_

So-79 12930E405 e,794.30 13,58ass QOCE400 a7sE402 1.7SE-t

Sn-12e 1.1s71E-0s 6,794-V 13s148as Q.OOE+oo 7.86E.C2 1ISE-W

s,-9o 1.3472E+00 479.3 13-s1WIs QO40 9.155+03 1.s8E04c

ToC 9 42235E44 6.7s40 130W 1OOE40 2.srE+o s74E400
Thu229 1SY407Ey 16 .794a30 1358859 O.OOE+OO s.43Ess 1.Ea
Th-230 s.34s7E5-s e.7s430 13,58L69 Q.OOE400 s.e7E404 11.13E403

Th-=3 3.s371E-14 6,7s"3 13,58&59 OAOO+OO 2.GE-10w 521E-10

TSINs 4.0414E4S e.794.30 13 58689 QiOOEet 2.7#4 04 5.49E-04
o232 1.Q948EW0 e,79430 13, sssss9 QOOE400 7.44E404 1.4sE403 Thermal Powter
U 23 3.627sE-s e.7s4.30 _ 13,588.59 Q.OCE400 2.46E-M 4.s3E-0s Nominal Heat Boundbngt
U-234 1.8562E-04 e.794.30 13,588.59 Q.OOE+OD 1-16E+00 2-52E+00 out"S "OM Outpu

U-235 -2.723#480 __ ,e794.30 _ mQOo 8.94E402 7.C9E402 a.94E42 ( oans) (Watts)
U-238 1.5493E405 _ 479430_ 13 8.59 Q.OOE+OO 1.35E401 2.11E41 1.1a4E+2 2-27E402

U-230 *4.2351E409 e,7s430 QO.O 1.02E-Q3 s s7E404 1.02E403 Toal Total
Y9O 134475E4+00 e,7w3, 13 d 88e59 O.OOE 00 9.1rE+03 1.33E+04

Temiplat Selecion Summ0ary
Fnm SFD Used Basis fo Paramer Diff hru

Reao Moesa. UGKTWATER UGKT WAIER
FUel Claddinir ALWI ALUMI

e;OL HUa Constuewnt u 0 U
BOLIhnrichmavit 9&1852A SD ID 100

Burnup SumLmnary (UWdf for e o burdn used In esi_

ro m f oled s N b" d h am togl k ec med vam O*

chek

Bunup Uuplr Give Bum Estraed EOE H~rrn EOE HUi
NomhM 0 ItO

Donlg OS;

'Resclor ,KJw o eaeW.WI& alpdpiniO 01114 daft Cdkft VW Ifaan c~aetfer W.

tFeW bsnp faor al fuel assoaed wh af worsot mal be dvie by OSt. hev mea mnc to gel spdRC bup value JNWdlT).

J

.1

U
j

I

'vi

Uj
J
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Fuel Radionuclide nventory Worksheet
I W Ie -- trdonwo

Fel IarHr JRR-2 (UALX-IEU 45%) JAPAN
SNF I t: 685

Fuel Ur&s &Descr 144- 12 CUVED PLATES
MHeavy Ml Ma: SOL.70229kg: E01.62496kg
RXO Stoa Sgrs SRS

'Fuea decay art date: 1969
Estimates as of: 2030

Twte: tFfR IHeavy Wte, oAn.. 40 D 100%. U)
Itemnplate Sumu(UWd): 164.

Template ROL Hevy Ueal Mss(M1) 0.A0377
Temote Dc her 35 v

Esunalted
Caniter usage:

1StX510
4.00

,ILWsmtrske . im a. b, Y . Oa fnas Sources

Photon Total

CMWd Form Noienal 2edb Fuel Ita AcIvity Nominal Fuel BoundinglFuel Energy Ptotonaisec

Radlonuctl Templat FudelSmuip MWd)S pU ' Inventorles(CI) kreentorlts(CI) Grow (bounding9)

Ac-227 9.563ffE-10 7,122.71 14,245.41 O.OE+00 6e.3E4B 1.37E-05 Avg. SaV

Ar-241 1.0109E-2 7,122.71 14,245.41 O.W0E+O0 7.20E+01 1.44Ef02 0.0150 1.062E515

Am-242m 12789E46 7,122.71 14245.41 O.OOE+00 9.1IE-03 1.82E42 00250 2162E+14

Am-243 37047E-OS 7.122.71 14,245.41 0.00E+00 2.64E-01 52 -01 0.0375 1.WE314

C-14 Z6416E-08 7,122.71 14,245.41 o.OE00 0 1.88E-04 376E-04 0.0575 2039E+14

01-36 4.4441E-31 7,122.71 14,245.41 O.O0E+OD 3.17E-27 .33E-27 0.0850 1220E+14

Cm-243 3I960I-06 7122.1 14245.41 .OOE+00 2J2E42 5.64E-02 0.1250 8227E+13

Cmf244 2.z227E-03 7,122.71 14,245.41 0.00E+00 1J.7+01 374E401 02250 o1064E,14

C-OD &J740E-06 7,122.71 14,245.41 QOS0E+W0 4.82E-S2 9.esE402 0.3750 4b.Sf+13

Cs-134 6&8M4E-05 7,122.71 14,245.41 o.OOE+00 4.91E-01 9.s1E-01 0.57 7e42E+14

Cs-135 425646-06 7,122.71 14,245.41 0.00E+00 3.03E402 6.06E-02 O50 1.1J2E+13

Ce-137 1.4399E+00 7,122.71 14,245.41 O.ODE+00 1.03E+04 2.CSE+04 12500 6.763E+12

Eu-154 1-6522E02 7,122.71 14,245.41 o.O0E+00 1.1IE+02 2.21E+a2 1.7500 3.199E+11

Euu155 1.7588ss03 7,12271 14,245.41 O.OD06+O 1.25E+01 2,51E+01 2.200 2215t+07

Fe-5 z.4s33E-0s 7,122J71 14,24.41 Q.OOE+00 1.78EfE1 S3SSE-01 z75o Z222W407

fH4 1.OM4E-03 7,122.71 14,245.41 o.aaE+ao 1.42E+01 2.84E+01 3.5000 s 99E40Sf

1-129 6.6403E-07 7,122.71 1,245.41 0.00E+00 4.73E-03 9.46E-03 6.0000 2516E+.0

Krs-s 4.1002E-02 7,12271 14,245.41 (.EOD0 2E.02 S.846+02 7D0000 2E80ff4

IJ Np-237 316105E-4 7,12Z71 14,245.41 Q00E+.00 2.25E41 450E401 11.00 .E+03

Pa-231 1.8876E49 7,12271 14,245.41 O.ODE+00 1.34E45 2496E-0

Pb-210 A3840E-11 7,122.71 14,245.41 QOD.E+00 6.s7E-07 1.19E-06

Pmff-147 4.6501E-04 7,122.71 14,245.41 O0.0E+0 3.31E+00 662Es00

Pu-238 1-3645E-01 7,122.71 14,245.41 O.ODE+O 9.72E+02 1.94E+03

Pu-239 69502E-04 7,122.71 14,245.41 0.00E+00 4.95E+0o 9.90E+00

fPu-240 38183E-04 7,122.71 14,245.41 0.00E+00 2.72E640 S.44E+OO

Pu-241 &65310E-02 7122.71 14,245.41 .OOE+00 4.65E+02 9.30E+02

Pt-242 80011B-06 7,12271 14,245.41 ODE+00 2.20E402 4.40E-02

Ra-226 2.3512E-10 7,12271 14,245.41 0.00E+00 1.67Eo06 3.35E-05

Ra-228 3-3366E-14 7,122.71 14,245.41 o.O0E+00 2.38E-10 4.7SE-10

Rx-106 2A449fE-10 7,122.71 14,245.41 0.0E+00 1.74E-06 349E-06

Se-79B 12333E405 7,122.71 14,245A4 O.0OE+0 8.78E-02 1.76eE41

Sn-126 1.0194E-05 7,122.71 14,245.41 0.00+00 7.26E-02 1.45E-01
S&-90 1.3348E+00 7,122.71 14,245.41 QODE+00 9.51E+03 1.90E+04

Tc-99 3S60E-04 7,122.71 14,245.41 0.O0E+00 Z71E+00 642E+00

Th-229 1.786SE-11 7.12271 14,245.41 QOEi+00 1227E47 2.5E-07

Th-230 2-3348E48 7.12271 14,245.41 QO.E+00 1.eE-04 3.33E-04

Th-232 4.128fE-14 7,122.71 14,245.41 0005E+O 2.94E-10 5.6SE-10

.208 43190E48 7,122.71 14,245.41 .0E+00 3.08E-04 615E-044

U-2 1.1707E.07 7,122.71 14.245.41 O.wE+O0 a.34E404 147E483 vemal Power

U.233 72176E-09 7,122.71 14,245.41 o.WE+00 5.14E05 10E-04 tNomlnaJ Heat Sownding

U-234 6.1543E605 7,12271 14,245.41 0.OE+00 4.38E41 8.77E-01 Output Heat Outpti

U-23M -2.8681E06 7,122.71 Q.OD s2E-02 4.78E42 6.82E-02 (Watts) Watts)

U-238 1.701E645 7,12271 14,24541 0.00E+00 1.19E41 23E8-01 1.JI0E52 &0oE0W2

U-238 4s.4194E-0 7,12271 0.00 130E-02 123E4-02 1.3E-02 TOta TOal

Y40 1t3348E+00 7,122.71 14,245.41 o.OE+O0 9.51E+03 1.90E+04

ODemr RPadonucles 9.36+03 1.97E+04

i1.T i Selection rm *, BRurisp & my, aid (3bedms _

Temlate Selection Summaryr

From SF Used is fior Parameter _ferences:

BRes, Moderator: MEAVY WAIER IHAVY WA7ER
Fagif bdhftW AL_ AWfS

*OL Ml CanslfLift: U U
SOL Enrthme t%: 44.9390164 43 b 10

ifs F SF03fdBmpSummary (lEWd) fasir bumnup used In estimate:
FrontmF Estimated

7,122a.1 km* fp _d bm tM mamu

t Checksf

Sufup Multiplier e uEtimited ROL Hrwven E0 NM

Reacter umiown, wcfe emoval re **V or Car dte cuima*i NW bradflm ceassi for W.

bTrowa btnupo, fue l iWf ascsd wm iets wokhe ne be divided by SoL.mmy entams to get vedc wn values (fiVM8T).

-r OINJlP08Mrh20

T DOEISNF/REP-M
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Fuel Radionuclide Inventory Worksheet

II
ESitmaled
Canister s i

srzIe'I
Fadl Hums JRR-2 (WLX-IEU JAPAN

FUel Unite & Oescr 34 -17 FLAT PLATES
Heav Metal Mass BOL.+0M3kg EOL..-222ko
ROD Storage Sks: SRS

'Full decaystsidaft 1989
Eszitatese - :1 2030

Template: FfSR (Heavy Water. Mmn., 40 to 100%. Uo
DTmlt umup(MW* 164.6

Tanpiate 801. Heavy Meta Mase MT): 0.000077
T-nlsta Dlrs Ohs., -%

IL Fstizoates, ,~~ ~ M- m 8,, bt Y. Yb I amme Sources

CUM~d From Namiflel foufl06nl Fuel Inital Ativit Nomnal Fuel ounding Fue I negy Ptooetfe
Temnplate Fuel Bumvp (MWdY' Dumup (iUWdlf (MI lnVantorlaa(CXIr wentoilesECl) Groupo (boundinalRadionuclide

AC-M2
AM-241

1,58467 3,169.33 0.002+00 1-.52E-06 3.04E-06 Av~g
1,584.67 3,169.3 0.002+00 1.60E+01 3.202401 [ .C
1,584.67 3,169.33 0.002+00 2.03E-03 4.05E-03 0.0

s1,584.67 3,169.33 0.002+00 5.87E-02 1.17E-01 I .c

JAr24mn
AM-243
C-14
cO36
C;M-243
Cm-244
co-Go

3.7047E4l1 076 4.216E,13
0.002+00 4.1OE-06 837E-05 j 0.0675 45-35E+t3

7.04E-28 1.41E-27 I 0.0550 2.7146.13
6.28E-03 1.26E-02 1 0.1250 1.6302+13

I-

) 1 0o225 2.5456+13

CS-1134 6.8894E-05 - - -1,5841.67

Cs-136 4.2564E-06 1,584.67 3,169.3 0.00E+00 6.74E-03 1.3SE-02 0550
C-.137 1.4399E+00 1,584.67 3,169.3 0.002+00 2.282+03 4.56E+03 [jiw
2u-154 1.5522E-02 1,584.67 3,169.3 0.002+00 2.462+01 4.92E+01 I117500

1.018E.13
1.700E.14
2.5186+12
1.5E02.1
7.1118E+10
4.9282016

31.7588-03 I,584.67 3,169.3 0.00E+00 2.79E+00 8.57+00 2.250
7.90E-02 I 2.7500 4.95E4*06

3-000 I.317E40
1-129
Kr-85
N,-237
P1-231I
Pb-210I

.506204W UL1002E-02 1,58.67 3.169.33 0.00E+00
1.58.67 3.169.33 0.002+00 5.0112-69
1,584.67 3,168.33 0.002+00 2.992-06 5.98E-06
1,584.67 3,169.33 O.002+00 1.332-07 2.66E-07
11,584.67 3,169.33 0.002+00 7.372-01 1.47E+00
1,584".67 3,169.33 0.002+00 2.16E+02 4.32E+02

4.6501E-04

PU4
PU-241 1,58.67 3,169.33 0.002+00 1.03E+02 2.07E+02
Pu-242 3.0911E-06 1,58.67 3,169.33 0.002+00 4.902-03 9820
Fta-22 2.3612E-10 1,58.67 3,169.33 0.002+00 1732-07 7.45E-07
Ra-228 3-3366E-14 1,584.67 3,169.33 0.002+00 5.292-11 I.06E-10
Ru-106 2.4490E-10 1-,584.67 3,169.3 0.002+00 3.88E-0Y7 7.76E-07
Sa-79 1.2333205 1,584.67 3,1693 0.002+00 1.952-69 3.91E-02
Sn-I126 1.0194E-06 1,584.67 3,169.3 0.002+00 1.8E-02 3.2E32-6
sr-go 1,3348E.00 1,584.67 3,169.33 0.002+00 2.12E+03 4.23E+03
TC-g9 3.80582-04 1,584.67 3,169.3 0.002+00 6.032-01 1.21E+00

U
A
IA1.78682-11i _ 1,584.67 3,169.33- 0.002+00 2.83E-06 5.66E-08

0.00E+00 - 3706,-05 7.40E-08

,-0 1.372-04
.1

1.86E-04 3.71E-04 Thermal Power

1.3-234
Nominal Hod Boundling

Output Had Output
fWsttst fwM9.U-235

U-236
U.-238

3.3-48+01 6A.684
-Total Total

v.90 1.33148E+00 1,58.67 3,169.33 0.002+00 2.1
Other Ftadionuckless 2.119E40 4.37E44D3

Tmptatm Setectia Summery_________
From SF0 Used Basis for Parametar Differences:

Reactor H EAVYWATER
Ful cdeLj ALUM

BOLHIII CosfleifUU U
D LEracison %- 93.01900582 40 to 100 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

summary -_ _ _ _ _ _ _ _ bu_ _up used Inest_
jc ~~~~rmSM ~ s~Mse

J.,
ii

j
I

R__. ajjb~. IEsthoate Ourr**r I , , s f l ...,

BoundbMor

Estimnated EOt. HtKOlven ECL HU
I1.011

'Reactr sftflowan crn removal, storage. Mg gi t or oaiw data cordunirg tha kradallon ceased for fue.
*Total lxaq fordal kid aseodaled wth Vthe wodkhee mtoi be dvtded by OML heav metW masn ID et specifi biwni valm (IMNGIUT.

DOEMSU/REP-078
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Fuel Radionuclide hwentory Worksheet __

__ ~~~Pad Name: JRR-3M (WA LEU
SW VW. 1056

Feel 1MM.s & Dow: Iit .21 FLRAT PL.AIES

HeayMkltal Mme: BOL.166.701kg; EOL-157AM~g
ROD %ta She. SRS

'Pui decay t dae: 189s

'Estiates as f: 2030

Tepnlat HFOR ftavy Waier,Aku.. 10 IW%. U)

Oremplate scanup" : 15

Template BOL teav eta s (UTP: 0.00034251

Tempbte 0eca TOhW: 35 aS t

Esl6naled
Canister usage:

18u10,
4.-63 §

U.Flaimate, in X. a, I V. Y, J Gamma SouresI _Photo_ _ PTotal

CIlMWd From "Offlflal Boundig Fuetl Inhiaf Acty Nominal Fuel Bounding Fuel Energ-y Photonstafc

- Template Fuel Sumup (MW4 Sunup (MWd (aC) hiventorks(CI) bwventules(CI) Grop fburuing)

Ralonudlde
2.6507E-09 8,229.12 16,5825 O.OOE.00 2.18E-05 4.36E-05 I Avg. UeV

.8229.12 t16,82 O.OOE2+00 2.32E*02 4.70E+02 0.0150 1.165E 1S

1.37E-01 0.0250 2415.E14
0.037s 2.115E+14

CG 4 2.9567E-08 - - 8,229.12 16,468.25 -O.O0E+00 2.43E-04

C936 5.9507-35 8,229.12 16,458.2S OO.E+00 4.90E-31

Cm-243 1.5333E-6 8,229.12 16,45825 _OO.OE00 1.26E02

Cm-244 6.1980E05 8,229.12 16,458.25 O.00E+00 5.10Ef01

2J14E+14
15w82+14

1.02E.00 _

L-Ou_
razs.12 16.400.zb U.A1U4+A 1.Ibtk 3.74E42, 0.375

-C-134 Im7E-05 8,229.12

CS-135 4.8847E-06 8229.12

L_ CS-137 1.4300E+00 8,229.12

W EFu154 62340E403 8,229.12

Eu-155 hO213-04 8,229.12

16,458.25 O.0E+00 1.13E-01 2.27-01 0.5750 -8759E+14

16,45825 O.OOE*00 4.00E-02 8.OE-02 0.8500 1.X08+13

12500 4.72aE+12
1.7600 2.724E+a1I

2.352M.07

Fe-65 2.598M024 8.229.12 16.458.25 - 0.00E+00---

It4 2.0100E43

1-129

- 8,229.12 16,458.25 0.002+00 - 1.65E+1O

8,229.12 16,458.25 O0002.00 5B9243

8,229.12 16,48.25 O.O0E+OO 3.19E202
r-W5

6.39E402 = 7.0O

1*237 3.9360E406 8,229.12 16,458.25 O.OE+00 3.24E-02 648E-02 1100 _3-04E+2

5.246CE409 8,229.12 16,458.25 .002E+00 4.32E45 8.63E45
4.03E-09 a0SE-09

I 8.22912 16,468.25 .OOE02400 _

PUF2410 6 4093E403 8;229.12 ;6 45825 &O0E44 4 45E+01 9;90c441

APU241 1.8253E-01 8,229.12 16,4SS.25 O.O0E+OD 14)E+3 _ 3.00E+03

PtF242 3.0713E406 8=29.12 16.458.25 O.00E+eO 2S3E4Z 5.06E402

Ra-226 1.6867E-12 8229-12 16,45825 QO.0F+0 1.31E4S8 2.61E-W

Rla-228 2.622E-14 8229.12 16,45825 QO0OE+00 2.16E-10 4-321E-10

RU-1C6 2 eos3-10 8229.12 16,458.25 O.00E+OD 2.31E406 4.62E4)6

Se-79 12533E-05 8229.12 16,458.25 O.OE0E40 1.03E401 2.06E120

SrF126 1.1393E405 k229.2 16,458.25 OQOE0E40 9.38E402 1.S8E401

S-9 1.9M0 _ 229.12 -16,45&26 QO0OE+OQ 1.06E+04 2.M2044

Tc49 43533E44 8,229.12 16,458.25 aODE440 3.68E+OO 7.16E400

Th229 2.1167E-12 8,229.12 16,451325 Q.rE+0OD 1.74E46 3.48E-08

O.O0E0 0 1 68E4- 3.36E46
5.33E-10
1.1OE434
l 

-
S 

-

.48E-04 2.97-04 Thermal Power

U-234 - 80733E247

U-235 -2-633E-05
15-23 1.30)07 205

U-M3 -1-4207E-09

Nominal Heat Bounclng
Oulpot Heat Oufw
iwan1si lhtanst

8,229.12 - .00 7.102.02
IA2E02 2,62a02

TOWa Total

1.28734E+

O0he R sadnuckuos
.If T, eu MLate Selectiru utiu m wy.. So m ng un u mrv~un

1.12E.04

ITD Seectin Si
I Fen SF0 Uled

Reco Modr atr HEAW WAiSR kIE VIWER _

I Fidahg~~~~~~LU

Basis lor Parameter Differences:

fuurnupl summarny (MWWd'_ _____ ieIN burnup used hIn estimate:

S o a a u d e r . I I 1 i~~~~~ I r m e d n g t m sav e e d M b e M ic e e c d u a b a r ge .

I Nomlna~~lk-up "'pue Given Burmup Eatkoaled 106.~ h E H

'rota haue Itar lho at b sociateduMM Ihs wcastheat muid be dottd by DMt heavy metal ams in, get apecifc btxath values (lWN fl).

'.r- D O EI N FA "E .07
RevN sMOn
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Ipf
Fuel Radionuclide Inventory Worksheet

J. Fuel anti Teriplaft Iutmi dW6 . I ~;
Fuel Hunm JRR-4 OXWSE LEU)

SW IDO. 1071
Fuel Wink & Deson. 47 -ASSEMBLY
Heavy Moril lman: BOL-47kg: EOL.4.6kG~
RO0D Storage Sit. SAS

'Fuel decay sWtt data 19
Estkrueasaot. 2030

Tmplat: ATR (Uig Water. AkiN.. W 100I . UL
'Taemplat WAup(UW* 367.2

Tanpiat IDL Heavy MeWal M1 CUTh 0011o M
Templts Deca Th1eI 36 yamn

Estimated
Caister uaare

srtxlI
I 1.6

JU. Estimates n X. m b Y. y' Gamma Sources
Photon Totld

CiUWd From : Nonlinal Bounding Fuel Initia Activity Nmi* Fuel Bounding Fucl Energy Photonitec
Radionuclide Teplate Fuel Bumrup (MW4 Bumurp (UWdf (CO hwentorhes(CI) l IventoresC) Group (boundlns
Ac-227 2.0068E-09 2,221.04 4,442.09 Q.ODE+00 4.46E-08 8.91E-08 Aq MeY
Am-241 2.5251E-03 2,221.04 4,442.09 0O.E0+00 5.61E+00 1.12E+01 00150 32726+14
Am-242m 3.9624E-07 2,221.04 4,442.09 0.OOE+DO &8E0-04 1.76E-03 0.0260 6.794E+13
An-243 1.4880E-08 2,221.04 4,442.09 0.0OE+00 3.30E-03 6.61E-03 0.0375 6SOSE013
C-14 5.7053E-9 2,221.04 4,442.09 .OE+00 1.27E-05 2.53E-05 o0e675 63566E+13
0-36 1.3124E-32 2,221.04 4,442.09 a.oOE+00 2.91E-29 5.83E-29 0.0810 35306+13
Cm-243 1.34t9E-07 2,221.04 4,442.09 O.OOE+00 2.54E-04 5.Q7E4-04 6020 2S3OE+t3
CK-244 4.6522E7 5 2,221.04 4,442.09 QO.OE+00 3.67540 734E402 02000 S1.6S7
C-OD 7.4047E-07 2,221.04 4,442.09 O.OOE+00 1.64E-4 3429E-03 0.3750 1.86E+.1
Cs-t34 2.0459 E4-0 2,221.04 4,442.09 O.OE+00 4.54E-02 9.96-02 0.750 2677E+1
Cs-135 3.4477E45 6 2,221.04 4,442.09 O.ODE+00 7.366E7 1.S3E4-2 0.8600 Z tE+t2
CP-137 1.4365E+00 2,.04 4,442.09 O.OE+OO 3.t9E+03 4.1+03 0 2500 0.40tE+12
Eu-d64 7.3231E7- 2.221.04 4,442.09 O.OE+00 3.63E+01 3.25E+01 1.7500 7.94E+10
Eu-55 5.9259E-04 22M.04 4,442.09 0O.0E+o00 .32E+00 2.63E+00 22500 -. 00SE
Fe-55 2.279tE4-0 22M.04 4,442.09 00DE+00 5.06E-03 1.OE402 2.500 600aE+C

241 1.969242- 221.04 4,442.09 0.0QE+00 4317E+O &72+00 3_S1o S72tE+O
i-129 753Q6OE-07 2221.04 4,442.09 .0OE+00 t.67E-043 3.34E-03 5.0XO tb22E+
Kr485 4.1t76E402 221.04 4,442.09 QODOE+DO 9 t5E+Ot I.&IE+02 7A00D IAM401w
Np-237 9.5752E4- 2221.04 4.442.09 0ODE+00 2.00-0 4-04-02 6 t.O0o taOE+Ot
Pa-23t .9379E-09 2.221.04 4,442.09 0.OOE+0O40 2 -04 4.7#4-05
P1-210 3.3115E-10 2.22104 4,442.09 Q.OOE+00 7.36E-07 1.47E608
Pfn-147 9.2402E044 2=.04 4,442Z09 Q.OOE+OO 2.Q5E+00 4.10E+OO
Po238 1.6217E402 Z22.04 4,442.09 Q.OOE+OO 3.60E+Ot 7.20E+Ot
Pu-239 4.2810E-04 2,221.04 4.442.09 Q.ODE+0400 45 1 6.90E+Ou
Pu-240 2.4333E-04 2,221.04 40442.00 2O.OE+00 1.40E3M t.OBE+0W
Pu-246 1.6242E2-0 2,221.04 4.442.09 0.OOE+0 3.61E+01 7216E+01
Pu-242 35329E-07 2,221.04 40442.009 QO-E+0C 60o7E-04 1.6E-0T3
P_-228 9.0t1t4E-tO 2,221.04 4,442.09 QODOE+OO 2.00E4B5 4.00E408
P28= 3&t19E-14 2,22t.04 4,442.0 Q.OOE+OO 8.89E-tt t.38E-10
iXLOl10 2.t225E-tO 2,221.04 4,442.09 O.OOE+OO 4.7tE407 9.43E-07
Se-79 t.2930E405 2,221.04 4,442.09 QODOE+oO 2.87E402 5.74E402
Sn 128 1.157tE456 2221.04 4,442.00 O.ODE+OO 257TE42 5.t4E402

r-90 1.3472E+00 2,221.04 4.442.09 0.ODE+00 2.996+03 5.98E+03
Tc499 i.2239E404 Z22m04 4,442.09 O.OOE+OO 9.38E41 1t88E+OD
To229 t2407E-1t 2221.04 4,442.00 QO.DE+OO 2.76E408 551E408
Th-230 8.3497E48 2,221.04 4,442.09 Q.OOE+DO t.8#4-4 &71E044
Th-232 3.8371 E-14 2,22.04 4,442.09 O.OOE+OO 8.52E-t1 1.70E-tO
TIe20 4.04t4E4B 2,02t.04 4.442.09 Q6OOE+08 8.96E405 t 6804
U-=2 t.Q948E47 2221.04 4,442.09 QODE+OO f.43E-C4 4.85E-04 Themal Power 7
U e23t3 8275E409 222t.04 4,442.09 e QOOE+OO ao6E u.8tE-C5 iHonoal He Boundig
U-234 t .8562E404 2=.04 4,442.09 Q O.OE+OO 4.12E-(t 8.25E41 Outpul' HeOuw
U235 2.723#48 2.22t.04 QOO Z03E42 1.43E42 Z03E42 (watt (waft)
U-236 1-5493E-45 2Z221.04 4,442zQ9 QOOE+OO 3&44E402 61W8E42 372E+Ot 7A3E+Ot
to38*485E4 2.221.04 QOO0 126E42m 1.26E-W 126SE42 Total Tctal
Y-90 1.3475E+00 2.221.04 4.442.09 QODOE+OO Z99E+03 5.99E+03
Olier RaPutc~dss 3.04E+03 8.08E+03

mTemtE detenct Sum% 0 60 & o w10 _ _____ : - -- ___ 0 : ____ ______ ______

Templaia Selectlon Summary
From SFD Used Bas 1r Paaxter Difrees

Reco Moeltr LIOHT WATER LKIr WATER hIsuToin w#as tetbr ftb"7 res
Fud cwkikbS A ALM ALUM t klinabld Ap4TR Twp; onb d td orpune to id a mat ATR a msmale

OL HU Conanturd_ U U IOI
DO Emwkhnent %.: 20 c o In 1OO

_u__u _ Summary _l _for Bass for bumup used In estimats:
Fnom SFD Estknated

1N W kw*2214 sIibd bekmI he"q mmp deudst
Boutdigl_ _ 4.442.03 os s_ ual be Mm kam Irbum.IChecks_ ______

|Estimator Bump
Itumup M-Uu tipli E sima Bwu pl Eatdtated EO. HMtruven itOL HU

Bouncdin:| ~ O,;
'Readtr as ideaw, ce regnoda, sta ppk9 or ~w dab coteamuirg 60 brala n canted kw fil.

ToW bury for al fuel astocated wit the worhert must be cl ded by 60L hvy ms mas to got specc bm* vAe (MWOM1).

LI
I]

21

I

j

J
j
J
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Fuel Radionuclide Inventory Worksheet
XJFINC aPtO Teaplate lnorPation

- . ~~~~Fuel Nam;: JRR-4 (UALX IEU)
SwVaz 506

Fued tnits 4, Descr. 43.- ASSEMBLY
Heavy Metal Kam SOL.7.676kg; EOLa6.335k
ROD Storage SI1e SRS

'aid decay art date: 1989
Estinates a d: 2030

Tenplate ATR flMp Water. Akan- W ID 100t. U)
arenplateBumup(MWd). 3672

Template SOL Hev Mea Mass (UT): 0.00116659
TemptateDecayllme: 35years

Estimated
Canister usage:

1S610
1.19

1. Estiates in X. xb V Y Yb Gamma Sources

Photon Total
CIllWd From Nodnaltl Bounding Fuel hMt Acivity Nminsl Fuel Bounding Fuel Energy photonlalec

Ronuclide Template Fuel Bumup aMWd' surnup OW8' (Ci) Mventores(CA) Imentodea(C) Group 4boudb)
Ac-227 2.0068E4- 1266.45 2,532.90 O.OOE+OD 2.54E-06 5.06E406 Avg. 11eV
An-241 2.5251ED3 1,266.45 2,532.90 O.ODE+00 3.20E+00 6A0E+00 0.0150 1I66E+14
An-242m S9624E-07 1,266.45 2,532.90 O.O0E+00 .02E-04 1D 4-03 .0A20 3.874BE13
Am-243 1A8806E06 1t266.45 2,532.90 O.ODE+00 18-03 3&77E-03 cam275 3367ES+1
C-14 5.7053E49 1266.45 2S32.90 O.OOE+00 723606 1.45E4s5 0O575 3.624E13
Ct36 1.3124E-32 1-26645 2,32.90 O.DE+00 13.6E-29 332E-29 O0.85 2 842.13
Cr-243 1.1419E7-0 1,266.45 2,532.90 O.ODE+00 1.5E404 2109E404 0.1250 19.3 13
Cmr.24 1.6522EOS5 1,266.45 2.532.90 o.OOE+00 2.09E-02 4.tSE-02 1020 1.096E+13
Co-60 7.4047E-07 1,266.45 2,53290 O.OOE00 93E6-4 1.8E.03 097 648112
Cs-134 2.0USE-05 1266.45 2,6390 O.ODE+OD 259E-02 5.1SE 02 0.575 1+36E*14
Cs-135 * 3.4477E-06 1,266.45 2532.90 O.ODE+00 4.37E 03 873E03 oe50 1e+12
Cs-137 1.4365E+C0 1,266.45 263290 O.OE+00 1.12E+03 264E+03 1250
Eu-154 7.1230E-03 1266.45 Z532.90 0.ODE+00 9.27E+01 1.5E+01 t7 4507E+10
Eu-tSS 6.281E 04 1,266.45 Z532.90 O.OE+00 7.50E-01 1.501+00 226x 3.7t8E4M
Fe-45 23791E4B 1.266.45 2,532.90 O.00+0 2.S9E3043 6.77E16 27500 241E06
IS3 1.96984-03 1,266.45 2532.90 O.OE6O0 2.49E+01 4.11E+00 31M 2064E403
1-129 73.6300E47 1266.45 2,532.90 0.006+00 9.64E44 1.91E043 SAM 24412EM
Kr,45 4.1176E402 1,266A45 2,5290 OOOE+1O . 5.211E401 1.04E4402 7j=0 9=2E4Ot
Np-237 9.01E46-0 126645 2,532.90 O.OOE+0 1.21E42 2A3E-02 6 'lim 1m9E4M
Pa-231 3.9379E-49 1 .6645 2532.90 .OOE+0 4.93E6-6 g.g7E46

u-l210 3.3115E-10 1,266.45 2,32.90 0.0+00 24.19E-07 5.39E47
Pm-147 9.2402E644 1,260.45 2,32.90 0.006+00 1.17E646 2.34.280
Pu-23S 1.6217E42 1,266.45 2532.90 O.06+00 2.05E401 4.IIE+01
Pu-29 4.2810E44 1266.45 2,53290 0A.06+0 5.32E-401 1.076+00
Pu-240 2.4333E-04 1,266.45 2,5390 0.00r4D00 1.57641 6.16E-0
th-241 1.6242E702 1,266.45 2532.9D O.OE+00 1.06E64 4.11E+01
Pu-242 3S6329E-7 1,266.45 2532.90 0.00E+00 4.tSE-41 9.2E-44
Ra-226 9.0114E-10 1t266.45 2,532.90 O.ODE+OD 1.14E-06 2.2SE46
Ra-M8 31019E-14 IM6.45 2,532.90 O.ODE+0D 3.93E-11 7S86E-11I
F>-106 Z.1225E-10 12066.45 2,532.90 O.ODE+OD 2.69E4-7 S8E407
Se-79 12930E45 12)66.45 2,532.90 QODOE+00 1.64E-M 32SE402
Sn-126 1.1571E45 1,264.45 2Ss.90 Q.OOE Oo 1.47E402 f.93E402
Sr-90 1.3472E+00 126645 2S3.90 Q.OOE+00 1.71E+03 3.41E+03
Tc-99 4223E404 t266.45 2S3.90 QODOE+00 6.3sE401 1.07E+00
Th229 t2407E-tt IIX665 2S3.90 OQOOE+00 1.57E48B 3.14E 08
Th4230 S.3497E408 126645 2S3.90 QO.OE+00 1.06E404 2.1tE-04
Th232 83.71E-14 1,266.45 2S3.90 QODOE+00 4.86E-11I 9.72E-t1
TILM8 4.~04114E48 1,268.U 2S329 O.OOE+OO -512E-0s 1.M0244
UI-232 1.0948E407 1,266.4 Z632.9D O.ODE+00 1.39E44 Z.77E44 Thermal Power
U-233 3.6276E49 1,266.45 2S3.90 QODOwaO 4.59E406 9.19E4S6 t4noinel HM Sours"n
tA234 11 S562E4S IX6.46 2S32.9D O.OOE+00 Z35E 01 4.70E-01 Outwu t Ouw
U-M35 -2.7235E46 12e 6.45 O.OD 1.44 .20E42 1.64OE42 I."0 (W;s --wafts)

U-M I~~.5,493E45 12066.45 2,532.90 .OODE+00 196E42 3.92E-02 2.12E44 4.2iE41
tA23 -4-851E-09 1,2SS.45 QD0 1 SOE-04 1.74E404 1.80E 04 - 7Toial. TOW
Y-90 es 1.3475E+00 126645 2,532.90 QODOE+00 t 71E+03 J.41 1+03

Ote alouke .7E0 , .TE

late Selection Summary
From SFD Wed

Reator Moderator: uGI4rwAlIn rUGHTWA7
U pe'= = 11 fFufA Cla*g: ALUM ALUMU

aQL MM Consfituets U

iBasIs for Parameter Differences:

-I

Ir
S- .E w chm % i 9 3 .0 0 2 4 7 9 S l I o 0 0

(sw s. ummay (uw d Ias for btumnup eased in estimate:

N omi n aafq lIllZ ZrIp1.2B6.d5k mwmshl buumm m ddaiyald
I OQU dtNgO 2S3 EL-um birevpswarredlob lske t mia urha p

Estimated Sunw
D M Mu tiper 05 Give S mu E01. 101v CO UM

-roW bm"s for ON ke asscdated wiulh hi worskheet waist be delde by SQL heavy metal masso kgot apeoffc bam vsatus (MWa.f

- O EJSNu mRp.0
P. Rvision 0
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Fuel Radionuclide Inventory Worksheet

Fuel Hna. .JRR-4 (UM.X HEW11
SNF ID$ 1070

Fuel UntiAS Oesin. 11 -ASSEKM9LY
Hee-1 MetW Mam. BOL.I.964kg E01.1.621kg
ROD Storage* Sh SIRS

'Fuel dec star dab 1969
Estimates - at 2030

TerrpleW ATR (.I04 Water. Akun.. eolo 100%. U)
'TemAU Bumup(UWd*: 3672

Teqniate 8OL Heary Metal as s (U); O000 16689
Tempbabt Decy Thke: 35 yew.

Estimated
Canister usage

i1rxio
1 0.31

IL.Ednmte , W. mx b Y. Yb | Ganun Sources

Photn Tota
CUIWd Fnro Nominal Doundn9 Fuel Inial Activity Nomina Fud Boundig Fuel EneW Photonals

Raclonuctlk Template Fuel Bumup (UWd) Dumup (MWd) (CI) hwentodCI) Ilnventorles(CI) Grcup (boundln
Ac-227 2.0068E-09 323.98 647.95 O.OE+00 6.50E47 1.30E-06 AM. MOV
Am-241 2-5251E-03 323.98 647.95 O.OOE+00 8.18E-01 1.64E+OD 0.0150 4.772E+13
Am-242m 3.9624E-07 323.98 647.96 0.00+00 1.28E-04 2.57E-04 .o0250 9.9106E12
Am-243 1.4880E-06 323.98 647.95 0.006+OD 4.82E-04 9.64E-04 0.037 8.13E+12
C-14 5.7053E-0 323.98 647.96 O.OoE+00 1.85E-06 3.70ES 007s 9271E+12
0-36 1.3124E-32 323.98 647.95 0.00E+00 4.25E-30 .50-3E0 0.0850 5536+t12
cm-243 1.t4tsE4?7 323.98 647.95 O.OoE+00 2O .44-05 74.E-05 0.1200 3J1B9E+12
CK,2- 1.6s22E-0s 323.98 647.95 O.ooE+00 5.35E403 1.07E402 0220 4a23E+2
Co-69 7.4547E7-0 323.98 647.95 O.ODE+oO 2.40E-04 4.S2-04 0375 2.6934002
Cs-134 2.0455E7-0 323.98 647.95 0.00E+00 663E-03 12.33E4-2 06s 3.4f7E+13
Cs-13 3.l44??E-O0 323.98 647.96 0.00E+00 1.12E403 2.23E 78-0 4231E+5t0
C-137 9.4360E+2-0 323.96 647.95 0.00E+00 4.6sE+90 s.31E+D2 12500 29t
Eu-154 7-.23DEE43 323.98 647.96 0.OOE+00 23?E+00 4.74E+01 t.7sc 1.1s36+10
Eu-19 ss28sE4-04 323.98 647.95 0.00E+00 1.92E4t 2.s4E7 t 22500 se47s
FP-24 227sEe-0 32398 647.95 0.00E+00 78E-04 1.4sE-03 Z7500 921E40s
F9321 t1.s6426-C3 323.98 647.95 Q.OOE+00 e28401 0 2sE+0c 15000 s332E+02
1-129 7-S3OOEE47 3398 647.95 0.ODE+00 2.44E404 4.saE404 hOOOO 2.1791E402
Kr-8s 4.1176E402 323.98 647.ss O.OOE+00 I33E+01 2.67E+Ot 7.ccoo 2-384+("
Np-23? 95752E-08 323.98 647.95 O.OOE+oO 3.1E0E3 &20E-W 11.00 CCCO 5e1s+0
Pa23t 3s37sE409 323g8 647.95 o.ooE+oo 1.28E-0 2.5sE4811
Pb-210 3.311sE-10 323.98 647.96 0.00E+00 1.07E?-0 2.13E-4?
Pm .1147 s.2402E404 323.98 647.95 0.00E+00 2.92Et07 5.8M4-0
PIuFu 1.52nE42 323 eBas47.95 QOOE+CO 5.2sE+cs 1.05E+Ot
Pu-23 4.2810E-04 323.98 e47.ss QOOE+OO 13sE-01 2.77E-0t
Pu-240 Z.4333E404 3239 ss647.95 O COE+OO 7.S8BE42 1.58E401
Pu-241 1.6242E402 323.98 647.95 QOO0E+CO s.26E+co 1.055+011
Pu- 242 &5329E407 323.98 S4?.95 Q.OOE+CO 1.18E404 Z-3sE044
Fa-22e 9.0114E-10 323.s8 647.95 QCOOE+CO Z92E4?7 s.s4E4?7
Rs-228 &IOIsE*14 823.98 647.95 Q.OOE+CO 1.0ZE-1 1 2-01E-11I
RU-106 2.122SE-10 323.98 647.95 O.OOE+OO AsE8 e3Eeh-SE4?7

Sn-1128 1.1s?1E-0s 323.98 647.95 O.ooE+OD 3.75E403 7so0E43
Sr-so _ _ _ _ _3_ _ _ _+02
TC-s9 4223sE404 323.98 647.95 O.OOE+OO 1 3?E41 2-74E-01
Tb42s9 12407E-1 1 323.98 647.96 O.OOE+OO 4.02E409 a04E-09
Tb230 82497E-08 323.ss 647.96 O.OOE+OO 2.71E-s A.4tE45
Th-232 83s31E-14 323ss 647.95 O.oOE+OO 1.24E-11 2.4sE-1t
TI206 4C0414E4DS 323ss s47.95 QOO0E+OO 1.31E-0s 2.62E-0s
L232 1.0s4SE-0 323.ss 847.95 QOO0E+CO 3 i5sE-s 7.09E-0s Thermaal Powere
U-233 a62?sE409 323.9s 847.95 Q.OOE+OO 1.1BE4S 24SE0 Nmnal Hog Boundirig
W-34 138562E404 323.98 647.95 QOO0E+oO G.01E402 120OE41 outu Heat Outu
LL35 -2.723SE-06 323.9S 0.00 3.95E-03 &O?E-03 3.95E03 -(Waft) (waltts
U23S 1.s493E-M 323.ss 647.95 O.OOE+CO Ao2E403 1.00E42 5J42E+00 11neE1+011
U423 *42851E49 323.98 0.00 4.60E405 4.46E405 4.60E-05 Tota Total
Y-s0 1.3475E+00 323ass 647.95 O.ooE+oO 4-VE+02 8.73E+02
OtherRadionuelkles 4.43E+02 S.8?E+02

TernpLaf Seletio Summary
From SFUd B as for Pametd D cs:

Fwel Caddn AMA
SOL MM Consttens U U

SOL Enrkhment Y 9A32D799 So to OO

8mpSummrtu y (lIWdr f~ or bumnup used In es~r~t!
Fo SFD Esrafl

aounaF7 -- 647 . -bitpsietoak a* L W bw4L

Estlhated Bpmll
Drmup MURIPOW Given 8anup Estimated E0L. HLtGlv E01. HU

NOMhM* 0.52 §t

'RhAstor shutdoem, co01 removel, storge. shippMg or othr dafe coufirmngi VW Wradallon ceased kX` fue

otal bmp w dlhi a ta wl hde nwo tfAW be d by OL bm ma n bge o9qd bt vale .Wdi).

J

I
9

U
J
J
4

j

-3

-i

DOEGIVIREP-M
Revision 0
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Fuel Radionuclide Inventory Worksheet
4-FueL and. J7lo#latr zIfosaution. I

VW NRa: KUR (UALX44EU) JAPAN
NF D S 601

Fuel Unis S Dsur. 240 18 CURVED PLATES
He vy Metal Mass: BOL.40M4kg: EOL.33.48ng
ROD Storage Sll SRS

'xeldecayMbdtdata 2X05
Eatheet " as ah 2030

Tnmplar ATR (U Wer. Mlen., 60 ID 100%. U)

'Tmplate Bnup(UW 4p: 3872
Terplate l0 Heavy Mtal ass (KM): 0.00116689

Taem vle Deem' Tme: 20 weas

Estknated
Canister usage:

1Sx10'
6.867

MI. Eaimates ; n x. xb b y. y, Gamma Sources
Photon Total

CiUMWdFrom Noninal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Pbotonastc
Padlonuclide Template Fuel Buwp (MWdW Burnup (MWO I (Cl) bbI les(CU) bwntordes(Ci) Group (bounding)
Ac-227 6.6313E-10 6,954.91 13,90982 O.O0E+00 4.61E-06 9.22E-06 Avg. UeV
Az-241 2.00602-03 6,954.91 13,909.82 .OO000 1AOE.01 2.79E+01 0.0150 1.4682+15
Am-242m 4.2429E-07 6,954.91 13.909.82 OD.OE200 2.95E-03 5.90E-03 0.0250 3.063E+14
Am-243 1.4899E-06 6,954.91 13,909.82 0.00E+00 1.042-02 2.7E4-02 00375 263E.14
C-14 5.7136E-09 6,954.91 13,90982 0.00E00 3.97E-05 7.95E-06 0.0675 2A52M14
C1-36 1.3124E-32 6,954.91 13,909.82 0.00E200 9.13E-29 1.83E-26 0.0850 1.724E+14

C-243 1.6543E-07 6,954.91 13.909.82 0.002+00 1.14E4-3 221 E43 0.1250 1.106E+14
Cn-244 2.9330E465 6,954.91 13.909.82 0.00E*DD 2.04E4-1 4.08E4-1 02250 1A87E+14

Co-60 5.31806E50 6,954.91 13,909.82 0.00E400 70E42-02 7.12032 75000 6.74E+13
Cs-134 _ 31553E 03 6,95491" 13,909.82 0.00E+00 2.20E401 4-49E+01 0. 575 105E+15

Cs-135 9.4477E-06 6,954.91 13,909.82 0.00E+00 2.40E4-2 41.3E102 1.000 t.74sE+13
Cs-137 2.03139200 6,954.91 13,909.82 0.02E400 1.41E046 2.83E404 1250 5JDsE+13
Eu-154 2.4513E402 6,954.91 13,909.82 000ET00 1.70ET502 3.41E+02 1.7500 4j6M9+II

Eu-156 4.8175E403 6,954.91 13,909.82 0.00E+oo 3.35E+051 6.70E+01 2250 4.IOSE+07

Fe655 12397E404 Q954,91 13,909.82 aCCE+00 86E401 1.72ET00 Z-7500 2.321E+07

FF3 4.5697E 03 6,954.91 13,909 432 CQOOE+0 3.18E+O 6.36E+01 3.6000 1 06S+05

1-129 7.5300E4U7 8,954.91 13"99.82 O.ODEzTo0 5.24E403 1.05E42 SA000 6.02SE4e

Kz-85 1.0850E Oi 6,954.91 13.909.82 0.00E440 7556ET02 1.51ET03 7AooM G.S5E4a2

Np 237 ~~~~9.5561E406 6,954.91 13,909.82 o.e3E400 6.65E402 1.33E-01 11.00C 7.AS9E+O

Pb-2110 49728E-1 1 8,954.91 13909.82 0.00E400 3.46E-07 692E-07

4.8502E42 6,954.91 13,909.82 0.002400 6.75E+02

0OOE200 232+E02 4.65E+02

-07 6,954.91 13.909.2 - O.OE400 2534-03 .06E-03
Ra-226 22854E-10 6,954.i9 13i909i82 O.OOE400 129E-06 3.18E-06

Ra-228 12426E-14 6,954.91 13,909.82 0.00E400 8.64E-11 1.73E-10

RU-106 6.3589E406 6,954.91 13,909.82 0O.O4o0 4.42E42 8.85E42

Se-79 1.2933E-05 6,954.91 13,909.82 0.00E400 899E42 1502-01

Sn-126 1.1574E-05 6,954.91 13.909.82 0.00E400 .05E-02 1.61E-01

Sr-90 1.9248E400 6,954.91 13,909.82 0.002400 1.34E+04 2.682+04

Tc-99 42239E404 6,954.91 13,909.82 O.00E400 2.94E400 5.88E+00

Th-229 5.0953E-12 6,954.91 13,909.82 O.OEOD 3.54E-08 7.09E-08

Th-230 4.1885E-06 6,94.91 13,909.82 0D024O00 2.91E-04 5.3E-04

Th-232 1.9270E-14 6.954.91 13,909.82 0.002400 1.34E-10 2.68E-10

Tl208 4.6024E4. 6,954.91 13,909.82 0.00E400 3.20E04 6.40E-04

U-232 12582E4-0 6,954.91 13,90982 0.00E400 8.75E-04 1.75E-03 Thernal Power

U-233 2.5825E-9 6,954.91 13,909.82 0OE400 1.8025 359-05 Nominal heat Boouning

U-234 1.8450E-04 6,954.91 13,909.82 0.00E400 1282400 2.57E200 j Oulwut Heat Outpu

U-235 -2.7235E-6 6,954.91 0.00 822E-02 6.33E42 822E-02 (Wafs) (wafts)

U-236 1.5493E45 6,954.91 13.909.82 0.00E400 1.08E-01 2.162-01 16SE2402 22E402

UL238 -451E-49 6,954.91 0.00 9.36E44 9.07E-04 9.36E-04 Total Total

Y-90 1.9254E400 6,954.91
Other PactommCIdes
IIX.TeinplateSdedion SuuumnryBuruup Saunniary, and (1.ec&s �..�.

From SW0 ) se

R"Clt= j LGWWATR ALU

gm muW Constitwentla:I U I u A

Base for Parareter Offerences:

L
SOL D.enrcm uwl1%.1 63.175 g00lalCO __ _ _ _ _ __ _ _ _ _ __ _ _ _ _ __ _ _ _

BunpSummary (IAWd)'______ Basis for btmwu used In eatimnata:
Fran SF0 Ealkuated

Mombiat: ~~~~65.916 bjm~ci~mfebee.Oe hey mw.de*oyad.

m a I ve Ealrinaed 301 NM/Olvn 30O. HUl
aOrllud. .0

I_ 'R~dRear ou.caret movld. toae, d em.i9 or dhetercmmll* teiradakleosa ceedlor huel.

Z.- *TM bxiap lor all f azodged wth Io. Wodhe ine be ividedby BOL heavy mdb mass b gel spedlic bump values 0JWT).

DOEISHRREP-078
PAVWM 0

March 2003
Page D-499 of 0.585



W_ '' 1' 1b '1 1, ''; X - *L- ̂iI ' I I I II

A I -a .t

a~~~~~c 4f ej Cs s Cs Cs ad F. s~ O °N!"r_

E~g tA - - - - - -

~~~~~~~n ~~nnnn www
~~~~~~~~~~ - - -- --- d d - -- - - - - -- --I-

0 8iS | !i~~~~i 5 i9 i t M *0_i | { si2 3X viX i 0 ffi XiW~~~~~~~~~~~~g26 6t | || | u ; 0ti j 0
*! jj 888 ii b^z t22~SX!~SQQ ~

cc~~~~~~~~c4~..dcd iI

Pt



Fuel Radionuclide hIventory Worksheet

X Oie mllT W iiemptel nf
uel tune Mff

NF 1tDt 135
Fuel AnKs & Dow: 525 -15 FLAT PLA165

Heavy Metal Masa: B9 2586.M . EO.M23Afg
ROD Storage St SRS

'Fual decay strt date: 2035

Estimates as ee 2030

Template: ATR OUgt Waler. Alfm.. O0eto 100%, U)

'Template Bumup(UW4: 367.2

Template 3OL Heay Metal ass MfT): 0.00116a89

Estimated
Canister usage

I17.50

UI.Eamates o r aX. Xi b y, 1 Gamma Sources

Photort Total

CUIMWd From Nominal Bounmdng Fuel hithlll Actavity Nominal Fuel BoundIng Fuel Energy Pbotonslsc

5adlanuctide I Temptate Fuel Burmup (UWdf Durnup (MWd' lei) hwentoubs(CI hwiventole ) Group (bounding)

AC-227 1.4545i-10 95,816.70 191,6340 O.OOE+00 1.39E-05 2.79E-06 Avg. 5eV

Am-241 I 95.816.70 191,633.40 O.OOE+00 1.07E+02 2.14E+02 OOI so 3.6076.16
&70E402 0.0250 7A.85+15
2.86E-01 0.0375 7.58CE+15

C-14 5.7244=-099

C1-36 1.31246432
C M-243 2.36786-07

0.0575 7227E+15

95.816.70
4E07.+15

95,816.70
3JIIE+15

Cns2AA
OR alit7f 401 e'A!% A flrer..w A0O~.aV i

l

Co-G6 3.8208E45 95.816.70 191,633.40 O.OE0.0 366E600 7.32E+00

Cs-134 4.8693-01 95,816.70 191,633.40 O.OOE+00 4.67E+04 936E+04 I-
191,633.40 O.OOE+0 3.30E-01 6.61E-0 0.8500 .636E+15

191,633.40 O.OE000 2.75E+05 5.51E6.5 1255c 6.765E+14

191,633.40 0.OOE+00 7.86E+03 15.7E+04 1.7500 2Z.37+13

191,633.40 O.OOE+00 3.75E+03 7,50E.03 22500 . 52W06+13
Eu-155 3.9134E402
Fe-55 6.7429E-03 95,816.70 191,633.40

i ' H4 1.0699E-02 95,816.70 191,63340

1-129 7.5300-E47 95,81670 191.633,4O

Kr-O5 2.8595E4-1 95,816.70 191,633.40

-11 i23-'n7 0 9A7O09E" 95 .16. 7 404 OM An.

3A23E+it

C.OOE+OO-
0.00C+00 7,21E.02
O.OOE+00 2.74E+04 5.48E6C
O.OE+0 9.15E41 1.83E+00 Ili= -

Pa-231 8.9297E-10 95,816.70 191,633.40 0.OOE+00 8,566405 1.71E-4

I I

jIL.,
O.OOE+00 v60E-07 7.21E47

PU-239 42838E44 S9,816.70 191.833.40 O.OE+00 4.106E+01 821E601

Pu-240 2.4401E44 95,816.70 191,633AO 0OOi.+CO 2,346.01 4.68E+01

Pu-241 6.8764E402 95,816.70 191,633.40 O.OE+O 659E+03 1.32E+04

Pu-242 3.6329E-07 95,816.70 191,633.40 O.OE+0O 3.48-E02 6.96E-02

Ra-226 3.8045E-11 95,816.70 191,633.40 .OOE+.00 3.66E66 729E06

Ra-228 2.9902E-16 95,816.70 191,633.40 QOOE+00 2,87E-10 5.73E-10
3.65E+04

50l-126 -- 1.1574E-05
s<n 0 7W.5E1Vi 95,816.70 191a33n40 O0.0+0 2.64E+OS
v {WDCv

- Tc-99
_, 11229

42239E44 95.81670 1 O.OOE+CO 4.05E+01

1.8848E-12 95,816.70 1 ° OOOE+OD 1.81E47 3.61-07

Th4-30 1.7042E-0 95,816.70 191,633.40 0.00+00 163E-03 32.7-03
OOO-+00 7.49E-10 504-09
O.OCE+00 42-03 6.44E-03
O.OOE+00 126E-02 2.52E-02 Thermal Power

U-235 -2.7235E-06 95.816.70

Nominal Heat Sounding
output . -e Output

Awafts) WaftS)
4,6E+603 -8.726+C

Total ToW

V-G0 2.750 6+00 95,816,70

Templae zveticlSu mmary 12 56 8 60 o1

6unU~s mar-y (IWd? IE

tasls for Prameter Dtfferences:

Basis for bumup used hI etimate:

I
Shomltalj

Ban:w
95,816.71 505 4.llerrd5m pW aasdyk m 9FD weu ed la WA*

I 1 1 A 3.4 l~ a dna h a n e d ohm =elth & * h atrr e.

Suieua Muftkier I Oln Buamun Eathoated COt. H W Ye CCL til

'Rleaclor tslto. e m removl. etrege, ii*p. or oter dats oorft**g VW hrafton meted l fuel.

, . rote bataIu aralSWl hlo eM aoated wMth this wausheet tautobe ditled by M0L Meavy metal nass t 9e ed em" values 91WdU).

OOEMSNFIREP478
Revhion 0
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.1
Fuel Radionuclkd Imenitory Worksheet

.Lfoal sn4TnIgate Inforantdo~ : .';
Fuel Nunu. urr

S #I136
Fuel Init & Dmesr. 12D0-15 FLATFPLATES
Heavy MOWl Mae BOL.65 46kg ECA-4&03k
ROD 68crag. Situ SRS

'FuSE decay stat dabt 1994
Estidates " d: 2030

Templat. ATR (Ult Watr. Alum.. 0e ID I0%, U)
T emplaft Np(mUW* 3672

Templae DCM Heavy Metl Man PM): 0.0011668a
T o.._A.#. ew_ Time 'A hw

Estimated
Canister usage:

Wally
1 4.00

JIL F~imatft ) : . m x b Y. nb Garnun Sources

photo TOW1
CiZUWd From Nominal Boundng Fudl biwia Activit Nominal Fudl Boundn Fudl Energy Photnte

P.dncilids, Temh Fuel Bumup (UWd Qumnup {NWdf h n(Cl) b ventode*CI nenw" l Group (bomuni

AC-227 2.006SE-09 21,239.75 42,479.50 O.OOE+OO 4.26E0s-0 as2Es06 Avg. .V
Am-241 42.117E-03 21239.75 42,479.50 O.OOE+00 6.36E+01 _ 1.57E+02 0.0150 3.12+16
Am-242m 3.ss24E47 21,239.75 42,479.50 O.W0E+00 a.42E-03 16.E7-02 0.02S0 6147E+14
A-243 13480E.-09 21239.75 42,479.50 0.00E+00 3.16E-02 1.32E042 0.0375 47E+14
C-14 5.7353E-10 21239.75 42,479.50 O.0E+00 1.1E-04 Z.42E-4 00575 600E+14
C-14 1.3124E0 2 21239.75 42,479.50 O.06E+00 2.79E-26 5.57E-28 O.1 3.662E+14
Cm-243 1.241E7-07 2123976 42,479.50 0.00E+00 z43E403 4.59E 0.1250 24sE+14
Cm-244 1.6522E-0 21239.75 42.479.50 0.wCE+00 3.01E401 7.02E6 02250 3.162E+14
CPu20 7.447E-047 21239.75 42,479.50 0.00E+00 1.s7E402 3.1sE402 033 1.37sE+14
Cs2134 2.01425E-0 21,239.75 42,479.50 0.00E+00 434E401 s690E os7 2273E+1S
CP-132 3.3477E-a0 21239.75 42,479.50 O.OOE+00 7.72E-02 1.46E-t OA" Z777E+13
Ca-237 9.4361E+10 21,239.75 42,479.50 0.00E+00 3.0sE+04 5160E+64 12500 131
Eu-S4 731230E-43 21,239.75 4z479.50 0.006E+00 6.9+62 31E+a2 1.7500 7E.9E+11
Eu-155 s.s2s5E-4 21,239.75 42,479.50 Q0E+0a 104E5 1 9.02E+0- 22500 0620E07
Fe-55 2279sE-05 21,239.75 42,479.50 O.OOE+00 4.5E-012 5.6sE-02 i750 .032107
HS- 1.76SE-03 21,39.75 42.479.50 OOE+00 4.14E+01 437E+20 31C00 34ssE+04
9-129 73D47200 21,239.75 4z479. 50 oE+0D 1.60E002 3-2aE+2 2coo0 1A2.E742
Kr-ss 4.1172 E2-0 21239.75 4z479.50 .006+00o .7E+02 1.79E+03 7cooo 1S6E03
h-237 1.07s2E6-1 21239.75 42,479.50 o.00E+0o 2.63E4-0 4.07E401 11 1.742E+02
Pa-231 38.374E9-0 21,239.75 42,479.50 o0.E+00 136E.-0 13.67E044
Th-210 3.3716E-10 21239.75 42,479.50 O.0E+0 731E-10 1.41E-0
Pm14i0 2402E4406 21239.75 42,479.50 0.0E+00 8.86-04 1 .7 3 3E+1
FU23 1.07E4-02 21,239.75 42,479.50 O.OE+00 2344E+Q0 4.50E+0P2
PIF239 4 2sIOE-04 212375 42,479.50 O.OOE+OD 9.09E+OO t 82E+M1

Pu-240 2.4333E-04 21z3975 42,479.50 o.ooE+00 S.M70+-0 1.03E+01
Pu-241 1.5242E-02 21z39.75 42,479.50 o.00E+00 3.45E+02 .890E+02
PU-242 3.632E4-07 213.75 42,479.50 o.13E+01 7.72E-03 1. 426-01
R.-2236 1.514E-10 21239.75 42,479.50 0.00E+00 1.91Es-0 3.83Es-0
R_-228 to101E-14 2t,23.75 42,479.50 O.OOE+00 8.5sE-10 1.32E.09

-2106 .41225E5-0 21,239.75 42,47950 1.,6E+-0 4.01E3s 9.02ETao
SO-72 12s0E-4* 21,23.75 4z47ss WE.50s41 s4s4

Sn-12e 1.1s71E-s 21,239.75 4Z479.50 O.WOE+ao Z.46E41 492E-0t

s,-so 1.3472E+00 21,239.715 42z479.50 OW+O 2s6+4 s7EQ
Tc-99 4=t9E404 21,239.75 42z47sso0 o.oE+ao 8.97E+00 1.79E+01
Th-22s 1.2407E-11 21,239.75 42,479.50 OlDOE+aO 2.64E407 s27E47

Th230 a34s7E-0e 21,23.75 42,479.50 o WOE+ao 1.77E4C3 3.ssE403

Th-232 3&8371E-14 21.239.7s 42.479sso O.OOE+00 a1sE-1o 1563E4as

Ts2Qs 4.0414E-08 21,239.75 42,479.50 OOOwE+aO s8ssE44 1.72E403

U-232 1.09483E-7 21-239.75 42,479.50 o WOE+ao 2-13E03 4.6sE4-3 Thera POwer

U 23 3.627sE-0s 21.239.75 42 479.50 O.ODE+aO 7.70E-s 1.stE404 Nmnal Heat Bounding

U234 t.ss62E404 2123Q75 42,479.50 O.ODE+0O 3.s4E+oD 7.89E+00 Outpd Heat ouqxil

U-235 -2.723sE-0s 21=75 0.0 1-32E401 7.3sE402 1-32E-0t nv}"$ W"Fa

U-236 1.s4s3E-0s 21z=s75 42,479.50 Q.oaE+00 3-19E-W ess1E-0t1 3.55E+C2 7.11E+02
U-238 -4.2ss1E409 21; 375 0.00 1.s1E-3 1A42E403 1.stE43 Total Total
Y-s0 1.3475E+00 21,Ms75 42,479.50 O.W0E+00 2.SeE+04 S72E+Q4
OthrP.sWKA(ft 2.91E+C4 5.81 E+C4 I

mTernplat Sdectls SU 'IGSNY i9iaia e.''.L -^ PSUO-' 7'.W

Temprate Selection Summary_ _

Fro. SF T Used fBase or Parameter Differences:
Reector Modeore LIGHT wAnER LIGHTWATER

Fuel Ctldd g ALUII ALUM
CLs FM Constituents: U U

BOL Erwkhmaet 93.t45832 60 b11_ 100

Burnup Summnry (_Wd 1 hfor bumup used In estimate:
Fro SfD Eslanated

Nlinhaf 2t.239.7' bul c d bn e Inm s _
Bou"__ kw_ 42.7SS t b_ h tuen b te b mI t0e

EsUn umrd yumupf

Bprta multp Given BuNuP Esbmtd ECX H llve E01. iM
himinal 1.03

'Reader vdon. CMe reWmO. swage., shippg or other d S hon ctbb .

XToal burup to, all t hud aseoclated wlt t4. wo"e m be dalded by W heavy meW me ID9g sPedkbf v (lWVT

-

J

U.
j

I
I
J

OOE/SNF/REP-M7
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Fuel Radionuclide hwentory Worksheet
X.adJ d Ilajrempnu Wrpwsain 7 ...~:

Fuel Home: UL-i (GCRE)
SNW V # 137

Fuel lnins & Cesr 67 -19 ROD ASSEMB6LY
* Hav MeWa Uses: 80L568.625kg-, EOU.56291V

* 300~RO Storage SIR. NIEEL

'Fuel dece dat date: 1965
Eatkntsesasat . 2030

Te tate: Pha Dr 0.19M WOW. 9S5.60 to I0%., Lo
mrplate surnup(mW: 6.0t

Tumplse 601. Heavy Nits! Mass (UT): 0.00012882
Template Deoy 7bnws 66 years

EtiSMted
Canistr usage:

1 3.72

ILEtimatets R R6 n b b y. Yb I Gamm^a Sources

CiHWd From Nominal Bounding Fuel Ira" Activty Nominal Fuel Bunding Fuel
Hradonuclde Template Fuel Surnup (UWd)' Durup (Mwdf (CI) inentorles(CI) hevntoues(Cl)

__ AA-227 4.5940-04 316.46 632.91 O.0OE+00 1.45i-05 2.91E-05

Photon Tota!
Energy Photonslsec
Grxup (ounding)

r-14 7 -22928E-01 316.46 - 63291 C.O0E+0O 7.26E-02 1.45E-01 067S
1t2260E-06 316.4 63^91 O.OOE+00 3.82E-04 7.76E-04 I O6 2.704E*12

Cn,-243 12000E-10 31646 632.91 0.OOE+0O 3W0E4-8 7_59E48 0.1250 1.754E+12
CM-244 7.3577E-10 31646 632.91 O.OE+OO 2.33E-07 4.66E-07 0A^ 2.332E+12
0060 13732E49 316.46 632.91 O.OOEO 4.35E-01 8.692-01 0.375u 1.16E+12
Cs-134 1.2709E-10 316.46 632.91 O.OOEuOD 4.02E-08 8.04E2-0 0.5750 1.710E,13
Cs-135 3.0316F-06 316.40 632.91 O.OuE+00 9.59E-3 1.92E-02 0A50 1.060E+11
Cs-137 72579E-01 316.46 632.91t O.OEs40 1A^50 1A^^E+I

Ii
Fe-6 4.1631E-07 316.4. 632.91 O.O_+00 C 1.32E-04 2.63E-04 2.7500
H-3 4.6722E-04 316.46 632.91 0.00E+00 1402E-0 2.96E-01 3.5 4.749E201
1429 7.3195E-07 316.46 632.91 O.OOE+00 2.32E-04 4.63F-04 6.0000 1.869E01
Kr-65 6.941SE-03 316.46 632.91 O.OOE+00 1.8E+00 3.76E+00 7.00u 2.187E+00
Np.237 1.1499E-06 316.46 632.91 O.OOE+00 3.64E-04 7268F-04 11A0M0 2A42A-01

, i i
Pm-147L Ppub-.2210 316.46 632.91 O.OOE+0

- PU-239 6.6722E-04 316.46 632.91 O.OOE+00 2.11E-01 4.22E-01
Pu-240 8.6556E-05 316.46 632.91 O.ooE+00 2.742-02 6.42E-02
PU.241 1.688912-04 316.46 632.91 0.002+00 6.34E-02 1.07E-01
Pu.242 1.97176-09 316.46 632.91 0.OOE+CO 624E-07 125E-06
Re-2M6 4.5740E-12 316.46 6a2.91 O.OuE+00 A.45E2-0 2.r9E2-
Ra-228 8.3511E-12 316.46 632.91 O.OOE+00 2.64E-09 5292-09
Ru-106 2.0516E-19 316.46 6321 O.OOE+00 6.49E-17 1.3DE-16
Se.79 1.3220E45 316.46 62.91 O.002+00 4.18E423 8.37E-03
SnF126 1.1489E-05 31646 632.91 0.002+00 3.642-03 727E-03
Sr-o 6.6872E-01 316.6 632.91 0.002+00 2.12E+02 4.23E+02
TC-99 4.66392-04 316.46 632.91 O.OE+00 1.48E-01 2.95E-01-

_, Th-229 2.3727E-1 316.46 7.51E2-9 .50E4 1
_ 

AA_

N
316.46

Thermal Power
loinal Neat Bounding

fWatts) (watts)
2.8E200 G.165800

U-235 -2.7761E46 316.46 0.00 1.18E41 1.17E-01 1.18E-0
U-236 1.J190E45 316.6 632.91 O.OE+00 5.12E-3 1.02E-02
W!.3B -2S47E-09 316.46 0.0 1.352E43 1.35E-03 1.352-03
Y-90 6.6889E-01 316.46 632.91 0.002+00 2.12E+02 4.23E+02
Olher R ^^aoruxides 2.8E+02 6.75E+02

T-Tila te 6eje~1ci um0mzr,. *ra sm Y and Oaecks
To lrate Selection Summnr

Wl ~~~~~~~~ ~~r.^. 8FLS Usedt Bsisl for Parameer Diffle.ences:
11,00 1|.W(4WAIE UGHT WA1IM TbM _opk vs red kre bN mum:

_ Fwl CA Ir-~ HSr5ST Tl~isbel onpranwenoAftgp isg ierFalv
B>A 4 HU Ca= MTMU

_i~~~~~0 WA aickhmor %4 93.143 60 to *00

Bur.^upSummry__ _ _N_ |Basis for barnup used hI sUmtae:

Nominal _316.4 uNolimsp b l od km 9* hte hnes daWve4
_ 632.91 e bmouaunvdbbbbea cI jarul_

'our I n111

1_
Ar

I j ~~~~~~~~~~Estimated Burnup
Sumu Mulip _er _ _ _ _ __m pEstimated SOL

II N o n r b r s l I Z O ,2 1 0 1 6 1 S m pE

1 s c u n dln g:I 0 .2 3 1 _ _ _ _ _ _ _ I _ _ _ _ _ _ _ _
Asoalor s Usden coesmva.soae.e-pg rtrdtecrmngmtksa-ncaedb el

HMIGkven E06 HU1

*OW~ barsr tor at kWr associated with Oft workshot grnt be Ovk~d by DML heavy NMet mases I gmt apeduic ha"q values ()tN80rT).

- DOE/SWF/REP-07
RevisioulO
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I

Fuel Radlonuclide Inventory Worksheet
L F!Ad Ydtmpbfteq z ; onnadoet

Fudl- Nu MNR (UA.X-HEU) CAN4AD
SNF #ID 614

Fuel Unfte £Dmcr 83-IS CURVED PLATES
Heavy UMeta Maew, SOL.14.78254 EOL.10.4S33g
Roo Storaew Sit. 561S

'Fue dea St de: 2D06
Eatmats, a cf. 2030

Tunpiat ATR (W Water. Akwa.. 00eto bO. UI
'Templt BunHup(UWd) 3672

Tempi"e DOL Heavy Ma m (UT): 0.00116682
Temnlaft Decav TW 20 .

Estbnated
Canister usse: J

t'XtO1 I
2.31

IL Estintte. :- : mX.x b y,, Yb GanmmnSoure

Photort Tota
CilrWd fron x Nominal B-udinil Fudl Initial Actiit Nominal Fud . Boundbi Fudel ... Energy Photossc

Itcilontuclce T-vitepa Fuel Bumnup (UWdp Ournup (UWdf PCb bventorles(CI) iventode(Ci) Group (boundhng)
AC-227 6.63t3E-10 4,118.78 82375 O.OOE+O0 2.73E-06 5.46E-06 A0 IbV
Am-241 2.0060E-03 4,11878 8,237.55 O.OE+OD 8.26E+00 1.65E+01 02010 8 68E+13
An-2421n 4.2429E407 4,114178 8,2755 O.ODE+00 1.75E403 3.50E403 0.0250 1 o~s4
ACo243 1.4899E-06 4,118.78 8,237.55 O.OOE+00 6.14E403 .38-02 0.0375 3734814
C-14 5.7138E-09 4,118.78 8,237.55 0.OOE00 2.35E-05 4.71E405 0.0s75 1.68.E214
CI-w 13124E-32 4,11t178 8,23.56 O.OCE+00 5.41E-29 1.08E-28 oJosso _ liME41
Cm-243 1.6U43E-0V7 4,1 1 78 8,237.55 O.OOE+00 6.77E-04 1.35E43 0.1250 OesO7E+13
CliF244 2.9330E456 4,1 1 78 8,237.55 Q.OOE+00 i.21E401 2.42E401 02Ms OACW+13
GO60 5s3186E-6 4,118.78 8=3755 O.OOE+CO P-19E-02 43WE02 037IM 3A3E13

Cs-134 3 1563E-03 4,118.78 8=3.55 O.ODE+Oo 13IOE+OI 2.60E+01 05M5 624+1

C-135 3.4477E-06 4,118.78 8,37.55 O.o0E+00 1.42E-02 2.s4E42 08500 12078.13
Cs-137 2.0313E+00 4.118,78 8,237.55 O.OOE+00 8.37E+03 1.67E404 1.2500 62078,12
Eu-154 24513E-02 4,118.78 8237.55 O.OOE+OO 1.0E+02 2.02E+02 t.7s0 2.771E 11

LI
J
.j

Eu-155 4.817SE-03 4,11a78 8a23.55 0.00E+00 3.97E+o1 225CO Z431E+07
Fe-55 12397E-04 4,118.78 2z7500 1374E807

.313E404

Li
4,11t78 8,237.55 o.ODE+OD 194E4- 7s7E-02 "-
41111.78 8,23715 Q.OOE+OD 8.39E-06 1.68-0 IPa-231

Pb-210 4.972sE-tt 4,11a78 8,237.55 o.oOE+00 2.0sE-02 410E-07
PU-147 4.2.72E302 4,11t,78 8,2755 QOOE+0O Z.OOE+02 4.0E+02
PU-23 1.2S4E-02 4 1.78 8237.55 O.OE+00 76s32E+ot 1.28E+02
PU-239 4.2stOE04 4,118.78 80.5 O.ODE+0O 3278E+Q0 &34E+20
P-240 1.436SE2 4 4,118.78 8,237.5 O.ODE+C.00 73E+.0 Z.OtE+0O
PU-241 3.3416E& 4 116.7a a=3.55 WOQOE+0O 1.38E4+02 2.75E+02

PiF242 &632sE-07 4111.a78 8a237.5s Q.OOE+DO 15OE0E3 2.sstE43

Rn228 228S4E-10 4,tla78 a237.5 QOOE+OO 9.41E407 138BE-08

trRa-22 1242eE-14 47119878 8237s O.OOE+OO .02E-11 1.52E-O0
RU P108 aUSssE6 4,111178 8,237.55 o.ooE+oo Z.62E402 5.24E-02

S5-79 1.2933E-05 4,114178 8,2355 Q.OOE+oo 5-33E402 1.Q7E-Ot

Sn-128 1.1s74E-0s 4,114178 8ms7.5 QOQOE+QO 4.77E402 ss13E402

sr-o 1.s248E+00 4,118.78 B 2355 o.ooE+oo 7.s3E+0l3 l.&qE+04

Tr-ws 4.223sE404 411&a78 823755 O.OOE+OO 1.74E+00 . 48E+OO

TrF22s 5.0s53E-12 4,tta.7s 42375s O.ODE+CtO.1 604 42QE10
Th-230 4.18ssE-M 4,1 1&78 8,23755 O.ODE+OO 1.73E404 3.4sEo4

ThZ232 1.9270E.14 4,111178 4m.5s O.ODE+OO 7.94E-tt 159E-tO

TFI-s 4.6024E486 4,111178 a23.5s Q.OOE+OO t.9OE404 3.79E044

U-23 1t8E407 4.118.78 a23.55 QOOE+oO s&18E-04 t.O4E403

U-233 2ssIsE-09 4,111178 8=3755 o.OOE+00 1.06E-06 213E~M

U-234 I M50E-04 4 tta178 a37.56 Q.OOE+CO 7.60E-t t.52E+Qo

U-23 -Z72.35E- 4,11a78 QLOO Z.97E402 t385E42 2.s7E402

TF231 IssEs 4sas a35 O.ODE+OO 8.38E42 128E-0t

U28 -42851E-09 4,111a78 QcO0 142E-04 3.24E404 1.42E044

Y-s0 1.Q92E+00 4,111178 8,23755 O.ODE+OO 7.93E+03 159QE+04

-thes _ 77E+03 t.ssE+4

JlL Temate Selcto db f9na. B- S_#.- Zi-W i -ch.ecks 1 "U
Templato Selectionl Summas -

Fro SFD Use Bsis frb Parmee Dife cs

Reatr rowsr UGHTWATER UGHTWAlER

Fud Cbddh9 MJ AU

80L Hu11mw~ka C G U
BOL Enrichmen %I 3.116723 8D0b100

BmpSummary (NWdf for h bumnup used InbestlalI:
Fron Sf D EStn

Nomnl 4.118.7 bwvrwgmabdhot heeyoo mdeso

Checks

sBmu mute Gbre Bur Estiate EOEL MIIGben EOb HS

houft-ZtFI l17a

J.
j:

j
Thermal Power

Nominal Heatl Bounding
0utuA Had COlp
Mate (Ws"~

22E.01 1 f6E4I
Totl TOWel

I
-i
4i

'PAsclorshlsaden teoremmtov. lIoageslippng orcllhr1 corn Il ktbirradlw easedlorhneL

'obd bWmp kg al aWModelaed wlhie weluhef st m b be dvide by SOL heavy met mass tO get speific bhxop vabue (W4WdUlT)

__

OOINAE.78Mth20
DOMNFIREP-M
Pavision 0

March 2DO3
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Fuel Radionuclide hwentory Worksheet .

Pue1 k anTeiuptafte ordio - , , z
F"e Name: UNR JALX-ML CANADA

SWF Dt 1064
Fud Units * Damo 11 -1 CILJED PLATES
HavykMtal M : SO0b.116ft. EOL.1.3kg
ROD Storae Me: SRS

'Fud decay ta date 2006
Eatmafts as of: 2030

Template: A1R P(UM Water, Alm.. 80 b 100%. U)
ITeepiste Suaw(UWd): 367.2

Teapat e0L Heavy N et m aw s 4N1M ) 0.t1e689
Template DecaY lbr. 2D wws

Estimated
Canister gsaoo:

IrxsI'
j 0.31 1

hi. EadnaissRm-5,, 5,X b Y" Yb Gamma Sources
Photon Total

CUlWd From Noninal Bounding Fuel bme Activity wominal Fuel gounling Fuel Energy Plotonstsec

Radionuclide Template Fuel Burp (UWd)f Bunup(MWd)
5

IC') -tentoses(Ci) entores(Cil) Group #oundng)

Ac-227 6.6313E-tO 545.86 1.C91.72 0.00E+00 3.62E407 7.24E-07 Avg. .eV

Am-241 2.0060E-03 645.86 1,091.72 O.OOE+O0 1.09E+OD 2.19E+00 0.0150 1.152E,14

AmI242Mn 4.2429E-07 545.88 1,091.72 .OO8E+00 2.32E-04 4.63E-04 0.020 2396E+13

Amt-3 1.4899E-06 545.86 1,091.72 0.008+00 8.13E404 1J3E-03 0.0375 2.00E+13

C-14 5.7135E409 545.86 1,091.72 O.ODE+00 3.12E-06 6.24E-06 0.065 2.39+13

01-36 1.31248E-3 845.86 1,091.72 O.ODE+00 7.16E-30 1A3E-29 0,Ow t353E+13

Cmrn23 1.6443E-07 545.86 1,091.72 0.00D+00 8.968E-05 1.OE-04 0.1250 9.154E+12

Cm.-244 2.933DE-05 645.86 1,091.72 0.00E+00 1tO-02 3.20E-02 0220 1.107E+13

0C-SO 5.3186E-06 545.86 1,091.72 0O.OE+00 2.90E43 5J.1E-03 0.3750 5ib1E12

Cs-134 3.1563E-03 545.6 1,091.72 O.OOE+00 1.72E+00 3.45E+00 0.5m 8289.13

Cs-135 3.4477E-06 545.86 1,091.72 O.ODE+00 1.8E4-03 .76E-03 0.8500 1ADtE+12

Cs-137 2.0313E+00 645.86 1,091.72 0.00E+00 t.IIE+03 2.22E+03 12500 SAC1i+11

o n 2.68E+01 1.7500 5673E+10
6.26E+00 3222E+Os

W.21E+05
4.5697E-03 645B68 83678+W

1-129 1
Kr-85 1
N1-W 7
PA-WI

7 645.86 1,09t.72 O.ODE+00
545.86 1.091,72 0.00E+00 6.928.01 1.18E44
545.B6 1,091.72 .O0E+00 522E-03 1.04E-02 I

2.0359E49 645,86 1,091.72 .OOE+00 1.11E-06 222E-06
O.OOE+00 2.71E-08 5.43E-6

545.86 1.091.72 I

PU-240 2.4368E-04 545.86 1,091.72 O.OOE+00 3E4-01
Pu-241 3.341tE-02 545.86 1,091.72 OOOE+00 1.82E+01 3.65E+01

Pu-42 3.6329-07 545.86 1.091.72 0OE+00 1.988-04 397E-04

PA-226 2.2854E-10 645.86 1,091.72 0.00E+00 125E-07 2.50E-07

Fa-228 0.003+C00 6.78E-12 1.36E-11
E-03 6.94E-03

Si 126 1.1574E4- I

sr-tO 1.9248E+00 _45.868 1091.72 O.OOE+0C 1.C

Tc-99 432239E-04 645.8 1,091.72 O.OOE+0 2.31E-01
Th229 5.09S3E-12 645.86 1,091.72 0OOE+00 2.78E-09 656-00

Th-230 0.0E+00 2.29E-05 4.57E-05
I 1.OSE-11 2.10E-11

2.51E-05 6.02E-06

_iJ4!3 1,091.72 O.ODE+CO _ 87E-05 t.37E-04 Thennal Power

1
Nominal H1 Bounding

Oulpot NWeat Ot
_ Nalt) *al _tts)

10 1.69E4-2 1.3E401 280.01

TOWal TOWl

A,�.,, :R.I Reactar Moderator. .EiZWWA IIR EII
Feel cladding ALM

[Bumup Suintaiy pWd)f

Em16a! kw Parareter Diflerences:
LtTWAWER

1R3asis hf tumup used hi estimade:

I
iroen SF0 I Ealated

hdma:[
sonr:l i ---IM = == krnftWqmmWWa=dmVoyabbelaksommkidbunp.

I

Surnup Mulliptler I 91=1= I fAsinated M0L HWMlven Ea- mm

1.77|

'Reader riw ore savole d twppbg Wr cwS be cSdne b Mal hio ma sed low biel.
arcw bya~ Ofoe Am aesFaed et n5Weeaie mud be d~add by SaL heav mey noec Viget epdflc bym vaue OWd801>.
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I 1.

'I
Fuel Radlonucilde Inventory Worksheet

Fel Nue MURR UALX) C6OLI8A
SW ID t 144

Fu Linbs & Deon 972 -24 CURVED PLATES
HewyoteMass: BOL=807.7319; EOL.704.311k
ROD 5torage SiW SRS

'Fuel d8M st dOt 2035
Estimaes oe* 2030

Tompatu. ATR /Ught Waer. AMx. 6ODb 1 00% U)
rTenptat BsumupMW* 372

Tmphate BOL Heavy Metl MUs mlT 0.0011689
Temnulat DeCay Tim 5 urns

Estimated
Canister usaoe J

1IwI
1 40.50

llEstintee Ca N. N. b Y. Y, Gamma Souwces
Photon Tol

CUWUd From Nominal Bounding Fuel Iitia Ac*lty Nominal Fudl Bonding Fuel Energy PhdotonsI
Radionuclide Tenmpla Fuel Bumup (UW4f Bumrnp (MWdf (C) Invenloiieg(QJ bnventorlesC) Group (bouimn
Ac-227 t.4545E-10 97,94150 195,883.01 O.OOE+OO 1.42E-05 2.85E45 Avg. IoV
An-241 1.1190E-03 97,941S0 195,88301 0.OOE+00 1.1OE+02 2.19E+02 0.0150 3779E+16
Am-242m 4.5425E-07 97,941.50 195.883,01 0.OOE+00 4.45E4-2 8.90E.02 0.0250 8142E515
Am-243 1.4921E406 97.941.50 195,883.01 Q.OOE+00 1.46E-01 2.92E-01 0.0375 7.513E.15
C-14 5.7244E-9M 97,941.50 195,883.01 0.00E+O0 5.61E-04 1.12E-3_ 0.0675 7.387E.15
Ci-38 1.3124E-2 97.941.50 196,883.01 O.OOE+00 1.29E-27 2.57-27 0.0850 4.710E,15
OP-243 2.3676E4.7 97.941.50 195.883.01 0.OOE+00 2.32E-02 4.64E-02 0.1250 4.07eE+15
Cmo-244 52c42E-5 97.941.50 195,883.01 O.OOE+00 2.80E+0 1.02E501 02250 12942ES0
Co-60 .820E4-05 97.941.50 196,883.01 0.00E+00 974E+00 7.48E+00 0.3750 1.832E+15
Cs-134 4.8693E4 97,941.50 196,883.01 O.OOE+00 4J.7E+C4 9754E+04 0so 2654606
C-135 3.4477E486 97,941.50 195,883.01 O.OOE+00 3.38E-01 2.578-1 Thes m P 717E+oe
Cs.137 21.71E+9 0 97,941.50 19.883.01 0.OOE+00 2.81E+05 5.63E+o5 12500 Bo1nd+14
EU-154 82033E2-0 97,941.50 195,883.0 O.OE+00 8.04E5+03 1.61E5+04 1JOD75 zsaw O tJ

Eu-15s5 3s134E402 97,941,50 1953= DQOOE+OO 3.83E+03 7.67E+03 22500 6.082E*1S
Fe-6 6.7429E-03 97,941.50 1950883.01 1.OOE+00 .60E+02 1.32E+03 Z7500 s.4Was)11
H-3 1.059E-42 97,941.50 195,88.01 0.00+00 1.04E+03 Z.08E+03 VsMO. *53AE*10
1129 7S-4300E-47 97.941.50 195883.01 1.OOE+0O 7.37E-02 1.-7E-01 SAot 1.1T1E
Kr8-5 2.7s855E- 97.94150 196,883.01 0.005+00 2.80E+04 5.60E+04 70000 6294E+04
Np7237 9S6479E4S6 97,941-50 195!883Ot QO.OE+OO 9.35E41 1.87E+00 11 OODo I 458E+03
Pa-231 8.9297E-10 97,941S60 195,8801 QCOOE+OO 8.7sE405 1.7#-44
Pb 210 3.7609E-12 97,941S50 19SBs301 Q.OOE+OO 3.6BE407 7-VE407
POter147 2.5402E+00 97,941.50 195R831 O.OOE+OO 2.49E+06 4.99E+0O
PiA138 2.QSSOE402 97,941.50 195,883= QOOE+OO 2.01E+C3 4.03E+C3
Pu23. 42838E404 97.941.50 195,883.01 O.OOE+OO 4.20E+01 8.39E+01
Pu-240 2A401E-04 97,941.50 1ss883.01 O.OOE+OO 2.3sE+ 4.78rE+o1
Pu-241 z8764E402 97,941.50 195,883.01 O.OOE+CO 8.73E+03 1356E+C4
Pu-242 3.6329E407 97,941S50 195,8301 QO.OE+OO 356E-02 7.12E402
RIF22S 3.8045E-11 97,941S50 19S,883Lt Q.ooE+ao 3.73E486 7.45E-08
Pa-226 2.9s02E-16 97,941.50 19sR83o OC3OE+OO Z.93E-10 586E-10
RuA108 1.9055E41 97,941.50 t95,8830 e.OoE+OO 1.87E+04 3.73E+C4
So-79 1.Z936E405 97,941.S0 195=01vo QO.E+aO 1.Z7E+OO 2.S3E+Oo
Sn-128 1.1574E405 97.941.50 195,883.01 Q.OOE+OO *.13E+00 2.27E+oo
Sr40o 2.7505E+00 97,941.50 195,8MOI QO.OE+CO Z69E+OS 539E+OS
Tc-99 42239E404 97.941.50 195,883.01 0O.OE+00 4.14E+01 827E+01
Th-229 1.8UUE-12 97.941.50 195 88301 _O.OOE+OO t.8#4-7 3.69E-07_
Sh-230 7 1.7042E48 97,941S50 195,W&3*0 QOOE+OO 1.67E403 334E403
Thn32 7.8132E45s 97.941iso f95883.0i QCOOE+OO 7.65E-10 1S53E409
T92C8 4.4063E408 97 941t50 195=01 Q.OOE+00 4.32E403 8.63E403
s232 1.3151E407 97,941.50 195AM1 QO.OE+a *29E42 Z4SBE42 Thermal Poww
U-233 1.9%64E-M g7,941S50 igkm83a1 QO.OE+W 1.92E404 3&83E04 Noniuli Hog Bouding
U-M 1.8371E404 97,941.50 195,883.01 O.flaE+oo 1.BOE+0t 360E+Oi Output HeatOuqmUt
U-2S5 -Z7235E-08 97,941.50 QO 1*53E+40 *.36E+CO 1.63E+OO (Watts (Watts
u-235 1-S493E OS 97.941.sa 195,88301 O.aaE+00 *S-2E+oO 3.03E+00 4.97E*i 9.93E+O0
U238 *4285E49 97,941.50 oao0 *.83E402 *J79E42 1.83E402 I TOWi TOW
Y-90 Z.7sosE+aO 97,941.50 195,88&.01 O.OOE+00 Z.6sE+a5 5319E+C5

wRdonucide 5.04E+OS 1 .01E+OS

n~l . Tate Seectdon *BrDS , ,as thccb: 5_____ -__ __ ::, _ _ _ _ _

Template Selection Su mmary_. _ |
Pnm SFD Use sbhr Parameter Dilehrences:

PaMi, Modwor. La f TWATER IUO HWATER
Fuel C g ALM

BOL HII Constiluentm ! L U
80L Eavtch nui1 9326113117 6Dto 100

Bumup SummnY (MWO Baste bf bursup used in esti:ate
Fn SFD ~ Es Im

Non*M4 97M WmVwka km h" =W m deays

IEsthated BupI
suip Mputr Ghe Burn"U Estimate EOL HI m EOL H115

Nominal 0.39 ~
13-We~ 0.77

RPac d coftvft cmz apn.* G*94pu a"n;o da*O mfVW Imadalm OM R hd

brow bu Vfhr am kmmoae f wkh M must be civide by 8CL hwq mstar mmm so ge spdfc b nv vakn (MWdWT.

J
I

j
j

j

j

J
J
J
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Fuel Radionuclide hwentory Worksheet
y Fldnir1Tanptie Infornubon. -. ;,,

Ful Name: MURR (ULAX HEUl) COLUMBIA
StlF D 4R 143

Fud tWUils & Doa 312 -24 CURVED PLATES
Heavy Metas: K ,L.259.022kg: EOL=2135kjg
FOD Strge Slle: SRS

'Fuel de tdc a 1990
Eatinatee as of. 2030

Tunpta: ATR (Ughl Wd&. Ain.. W ID 100%. Un
aTunlale Su4up(IWd): 387.2

Temple DaL Hev maul Mas (T) 0.0011666
Templat Decay Thrm 35 ws

Esturated
Canister usage:

13.)00

Xlsfimates I.n 36 xb b Y. Yn Gamma Sources
Photon Total

CIIMWdFrom Nominal Bounding Fel Initial Acdty Nominal Fuel Bounding Fuel Energy Photonsseec
Radionuetide --- Tenlate Fuel Burnup (MWd) Bumup0Id0 .(CI) r ItolSWCI) Invwetodes(CI) Group bonding)

Ac-227 Z0068E-09 43522.74 87,045.48 O.ODE+OO 873E-05 1.75E-04 Avg.MeV

Am-241 2.5251E-03 43S22.74 87,045.48 OOOE+00 1.10E.02 2.20C+02 OCn150 64113E15

Am-242m 3.9624E-07 43,522.74 87,045.48 0.0OE+00 1.72E-02 3.45E-02 0.2so 1331E+15

An-243 1.4880E-06 43,522.74 87,45.48 0OOE+00 6.48E-02 1.30E01 0.0375 * 1.I7E+5s

C-14 5.7053E49 43,522.74 87,04548 0OOE+00 2483E04 4.97E-04 0.0675 1245E+15

CI-36 1.3124E-32 43,522.74 87,045.48 O.E0400 5.71E-28 1.14E-27 0.0650 7J504E+14

Cn-243 1.1419#-07 43,522.74 87,045.48 O.OE0.0 4.97E-03 9.94E-03 0.1250 4S57E+14

Cm-244 1.6522E-05 43,522.74 87,045.48 0.003l+00 7.19E-01 1M.41E0 02250 5.479E+14

Co460 7.4047E-07 4352274 87,045.48 0O.OE+00 3.22E-02 6.45E402 o3750 2.819E+14

Cs-134 2.04554-05 43,5274 87,045.48 0.OE+00 8.90E-01 1.78E+00 0.5750 4.S58+215

Cs-135 3.4477E-06 43,22.74 87,045.48 0Q00300 1504-01 3.003-01 0500 SegoE+13

Cs-137 1.4365E+00 43,52274 S7,045.48 O.OOE+00 625E.04 1.25E+05 12500 2.752E+13

*J29

Pu K436

Pu-240
Pu-241

2.279tE-06 - 43,522.74 - 87,045.48 0.00E+0 9.92E4-2 1tS8E41 2.7500D 123sE408
I598E-03 43,522.74 87,045.48 O.OOE+00 8.57E+01 1.71E+02 351000 7.163E404
7S300E407 43,522.74 87J\45.48 .OOE+00 3.28E-02 6.55E42 6.000o 2.273.04
4.1176E42 43,2274 87,045.48 0.00E+00 1.79E+03 3.58E+03 7.000 320SF303
9.5752E406 43,2.74 87,045.48 O.OE+00 4.17E41 8.33E-01 11000 3.571E+02
3a9379E-09 43,522.74 87,045.48 O.OOE+00 1.71E-04 3.43E-04
3.311sE-10 43S22.74 87,045.48 0.00E+300 i4E-05 2.884S
9 240l2E44 43522.74 B7,04S.48 a.fOIDE+ A.02E+1 8.04i-+O

4.2Bt-OE4 43S22.74 87,045.48 O.OOE+OD 1.86E+01 3.73E+01
2.4333E.04 43,22.74 87,045.48 0.003.+00 1.06E+01 2.12E+01
1.6242E42 43,522.74 87,045.48 O.OOE+O 7.07E+02 1,41E+03
3.329E407 43,52.74 87,045.48 OOOE+00 1t58E42 31t6E42
9.0114E-t0 43,522.74 87C045.48 .OOE+00 3.92E-05 7.84E-05

Se-79 12930E-05 . 43,522.74 87,045.48 0OOiE+00 63E-01 1.13E+O0
Sn-126 1.1571tE4 43,522.74 87,045.48 QOOiE+00 5.04E41 1.OtE+OO
Sr-90 1.3472E+00 43,522.74 87,045.48 0.00E+00 65.8+04 1.17E+05
Tc-99 4.2239E-04 4352274 87,0.4S 0.003+00 1843.01 t 68E+01
Th-229 12407E-11 43,2.74 87,045A8 O.ODE+00 S.40E-07 1.0E4-06
Th-230 8.3497E-08 43,52274 87,045.48 O.OE+00 3.63E-03 7.27E-03
Tt-232 3.83713-14 43,2274 87,045.48 00OE3.D 1.673E49 3.34E-09
Tt-208 4.0414E-08 43,22.74 87,045.48 0.00E+00 1.76E-03 3.52E-03
U-232 1.948E-07 43,522.74 87,045.48 O.O0E+OD 4,7@E43 9S3-03 Thermal Power
U-233 3.6275E49 43,522.74 87045.48 O.0+00 1583E-04 3.16E-04 Nominal oeet Bounding
U-234 - 87,045.48 0.ooE+00 .08.E00 1.82E+01 Outut .*Hat Outut
U-235 -2.7235E-06 43,522.74 0.00 621tE-1 4.03E-01 .21E41 atvs alts)
U-236 1.5493iE45 43,5274 87,045.48 .OOE+00 6.74E41 135E+600 728E+02 lJS+03

U-238 -42851E-09 43,522.74 0.00 5.97E-03 5.79E-03 5.97E-03 Total ToW
Y-90 1.3475E+00 43,5Z.74
Other Retors
i t. lemplztie6edon Smy-, Ruusp Surny andChcadks

Temlte Selecton Summary

Reactor Odersto UGHTWATER UWATER
0Fuel Cladding AtLH ALU U

*OL int C ent% h13 601 U U
_ *~~~SO 8Enricment S:3.137 e0 10 10

87.04S.48 0.OOE44
5.96E+04 1.19E+05

Basis for Parameter Differences:

I- iaumup S-mmary 4uWd)I fbaals for bunup used In esmate:

Fwrn SFD Esfimt I

marransT 43.ztm tumpeadmd m t M l_ en e#yoN o m ~ ~ ~ ~~In a 4 , 2 ... ... . .. ..7 5 4 b a 1 0 a ~ s a e y s .in s i, _ bt e b

Cthacted pr
Sunrup multvier Given Bunup Estimaited E(t "TIven SOt.WHU

mmkmkl 0os3 . 1.01

Boningl 1.07
I

'Reactor is wn. ware Emova. storagpe. eipl or other am wwmn me Wradamon cessed bor lue.

'TMa brp Wr kst asbadted wd h Iihs wo ee mat be ditided by 8OL Imavy Rota mRuss lget a tc bk vumW stamm (MW T).
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I
Fuel Radionuclide Inventory Worksheet

Fuel Nxow. N.S. SAVANNAH MM02
32JP ma 854

Fuel Units & Deem. 12 -UNKNOWN?
Hev Metld Mesm BOL. O- f
ROD Storage Site. IEEL

'Fued decay sta dalm 1963
Estimates - d 2030

Twoplfte PWR #V* Wate. fI.o .sU)
*Twnplas Sunp(MVWd* 61.92

Tulaptale OMLHea Metal Maw (WIfc 0.01769tt
Temolds Decey Tknw 6 5

Estifated
Canister usage

WIlxDw I
1 12.00

JM Fsattaute' I: ` n U Nb it V. Ab I Ganmm Sources _

CllAWd From Nominal BoninhgFud ittiiaActiity Noninal Fud Bounding Funt
Pthoton Totld
EneWg Photoasfsec

Radoclfdst Templatb Fued BuEnup (MWdT Burnup (MWd (Cl) inventoem(CI) inventoie5m Group (bounding)
Ac-227 .?561E-09 31.68 31.68 O.OOE+00 3.99E-08 3.99E-08 Avg. MV
Am-241 .47SIE-01 31.68 31.68 0.00E+00 4.68E+00 4.68E+00 0.01o 8.578E.11
An-242m 2.5032E-04 31.68 31.68 O.OOE+00 7.93E-03 7.93E-03 0.0250 1.704E+11
An-243 6.2387E-04 31.68 31.68 0.006+00 1.98E-02 1.98E-02 0.0375 1.93.+11

I
C-14 31.68 31.68 0.00E+O0 1.51E-03 1.51E-3 00575 Z186E411

oOBS0O 9.324E6,o

JCM-243 0.1250 6.083E.10

O.ODE+
31.68 31.68 O.ODE+OO

CS-135 1.4433E406 31.68 31.68 0.00D+00 4.57E-04 4.57E-04 Os850
Cs-137
Eu-1 54
Eu-156

31.68 31.68 OO0E+00 2.22E+01 2.22E+01 12500 3062E+C9
31.68 31.68 O.E+00 571E-02 5.71E-02 1.7500 1.761E+08
31.68 31.68 0.00E+00 .49E-04 .49E-04 z25C0 3.109E604

I
1.4580E-08 31.68 31.68 4.62E-07 4.62E-07 27500 1.8436+.0

3.5000 7.69403

LU
126450E-5 31.68 31.68 0.00E+00 4.01E-04 4

Pa23t i.6376E409 31.68 31.68 O ODE+CO S t9E408 5 ti9E485

PqnI-47 1.3264E407 31.6S 31.6S1 O.ODE+CO 4.2DE-06 42COE48
Pu-238 5.8882E402 31.68 31.6S QOD0E+OO 1.S7E+00 1.S7E+DO
Pu 239 t.1613E402 31.6S 31.6S O.ODE+DO 3.68E-t 3.68E-Ot
Pu-240 t.S142E402 31.68 31.68 O.OOE+OO 4.SDE-Ot 4.SOE-Ot
tu-241 Zt1269E-t 3t.68 31.68 O.ODE+CO 6.74E+00 6.74E+CO
Pu-242 6.426DE405 . 31.68 31.68 O.ODE+CO 2.04E403 2.04E-3
Pi- 22S.8689E-10 31.68 3t.68 OODE+CO t.S6E48 t.86E4S8
tRa-228 5-3036E-12 31.68 31.68 O CCE+CO 11.61E-10 1.68E-10
t~u tO6 6.8136E-19 31.68 3t.6S O.ODE+OO 2.t6E-17 2.16E-17
SO-79 1.2372E405 31.68 31.68 O ODE+DO 3.92E404 3.92E044
Sn-126 2.5194E405 31.68 31.68 O.COE+CO 7.98E404 7.9SE044
sr-go 4.4913E401 31.68 31.6S O.OCE+t30 t.42E+01 1.42E+Ot
TC-99 3.9357E404 31.68 31.68 O.OOE+Co 125E402 125E402
Th-229 1.9331E-10 31.68 31.68 O.ODE+oo e t3E409 6.13E40
Th-230 3 5,223E48 31.68 31.68 O.ODE+CO t.t2E-C8 1.t2E489
TIF23 5.3C85E-t2 3t.68 3t1.68 O.COE+OO t.68E-tO t.68E-tO
Tl-208 t.3tO2E407 31.68 3t.68 QODE+CO 4.tSE48 4.tSE486
tU-23 3.5497E407 31.68 31.68 O.COE+CO t.12E456 t.t2E405
tJ-233 2.6647E48 31.68 31.68 O.OOE+00 8.44E407 8.44E407
tJ.2't4 5.5023E405 31.68 31.68 O.ODE+00 1.74E43 t.74E403
U-235 -t.4485E4B0 31.68 0.00 1.46E403 1.41E403 t.46E403
tJ 238 759Q69E-06 3t.68 31.68 O.CCE+t30 2.4tE404 2.41E-04
U-238 -2.6t29E407 31.68 0.00 B.87E403 & 86E43 6.87E 03
Y-90 4.4913E41 31.68 31.68 QOCE+CO t.42E+Ot 1.42E+Ot
Other Radbonucl 2.15E+Ot 2.tSE+Ot

Temlats Selecto Summary
te SFD Ulh" Baslu hr Pa_ Of b

R _Utoddo UahT WATtER UBHTwATtER TwpT* was toot br be k"*F nam:
hsu C ZtRC - ZIRC Ihl mapafammIlI n eklkp m

BOLHM t~ U U
BOL Enaiklow O o 5

Bumnup Summary (M[WdW f or bumu usett hi embtNaw
Fron SFD Estbrupe

h sA e [ = 31 6e tt *0101NIbom
Budbngf~ II 6E- w"W nkmmSADarz e fbM~lut BCL..12Xtt

lChwft

d

j

j
Thermal Power

NominhalHeat Boundtinl;
OutptA Hog Output
(Watts) (wats)
4.831-01 4.65E311

Total Told

J.
i
J

I Ba-v hdtinII I Mi.B- m. I Estbnated EW1. H bIGWl SOL HU
i tOI

R ,Iladh

'Rescidwn. mr rmoval, dorage.htk -or .gw dMar o S tm dalon aex 1 fuL

'TOWi WMre* fo al kW amootided wlb He w hed treaM be divkd by BOLbvy mel ma lo get spedic biu values MIMWd4T).

L-i
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Fuel Radionuclide hIentory Worksheet

A~fsiet odeuati~~rm~
Fuel Naae NEREIDE (FRANCE)

SNF ID #. 751
Fuel UnIts & Descr. 46 -12 CMllVED PLATES
Mm"v Metal Mans: SOL. ;EOL..S&42kgQ
ROD Starige Use: SRS

'Fuel decay date: 1962
Eatimates a eaf 29630

Tempte: ATR (UgWakWr. Ak.. m e b , OO U)
'Template Sumup(MWd): 367.2

Templafte1Ol. Hwvy Mael Mass JUT) 0.00116689
Tenpwtme Decay le: 35 yeas -

Estimated
Canister usage:

182x180
1.92

lf.,Eodmates I 36 N. b Y. Gamma Sources
Photon Total

CiMWd From Nomk-al Boundcing Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonstsec

Radlonudide Template Fuel Bumup IWdWW Burnup (UWd -(C) favent CS) bwntords(CI) Group - (bounding)

AC-227 2.0068409 21.27 42.53 0.OOE+00 4.27E408 8-54E-08 Av. WV

An-241 2.5251E-03 2127 42.53 O.OOE+00 6.37E-02 1.07E-01 0.0150 3.134E+12

Ar-242m 3&9624E-07 2127 4253 O.OOE+00 -. 43E-6 1.69E-05 0.0250 6.506E11

An-243 1.4880E46 2127 4253 O.OOE+OO 3.1SE-05 633E-05 0.0075 .&6542E

C-14 5.7053E-09 21.27 4253 .0OE+OO 121E-07 2.43E407 o.067s 6.066+11

cl-36 1.31242-32 2127 4253 0.OOE+OO 2.79E-31 5.58E-31 O0es5 3.669E+11

Cmf.243 1.1419E407 21.27 42.53 0.002+00 2.43E-6 4. 4-06 0.1250 2426.+11

Cm.244 1.6522E45 21.27 42.53 O.OOE+00 3.51 E-4 7.03E44 02250 31o69+11

C0860 7.4047E47 2127 42.53 O.OOE+O0 1.57-05 3.15E-05 o037 1.377Il

Cs-134 7 42.53 O.OOE+O0 435E44 8.70E-04 0.5750 22M+12
1A7E-O4 O- _50 2.76oE010

125cO 1345.10
E4-3 21.27 7.56ME406

Eu-155 &.9259E-04 2127 42.53
Fe65 2.2791E4-0 2127 42.53 O.OOE+O0 4.i5E4-5 9.69E45 _

H-3 1.969BEi-0 21.27 4253 O.OOE+00 4.t9E-02 13BE2-0 _

1-129 7.5300E-07 2127 42.53 0.OOE+OO 1.60E-05 320DE-05 S0M0 1689+2401
6.76E01 1.75E+00 7.0000 f.e65E+6O

I.0OOO 2.0752o01

9.2402E-04 2127 42.53 1.96E2-0

PU-238 1.34172E+0 21.27 42.5 0.002+00 2.8E201 5.73E+01

PU-238 -4.2851E-09 21.27 02.00 7.14240 7.142-04 7.14024

U-240 2A334E5800 21.27 42.53 0.00E+00 2.172+01 5.732+01

Other2 3Ra2cl07 21ucldesOO+O 7.712+01 1X822+0S

N QLT te el ctWn B n0 2127ra m 42eck _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 3__ _ E_ _ _ _

Ra-22 _ ___ ___ __ ___ ___ ___ __ 21__ __27 __ 42o5 buOnupOOsed0In1estimate:

IU-062.22E4 227a2 OOO+O "E-e903I0

INOm79 1l: 3OEi05 2127 l27IOornEaO 2epS~dneM~ut9.7E054 4 50g 0

I.n.j25 ZZ i .1651&usil 2127 4m53edisb0EtODlAeEa04 4ts2Ee0

sr-go - 1.3472+00 O.ODE+O0a286Et0ad .73E+0

_ __- _ _4_ _ 3_ E-04 21_ 2_3 ._E O0_ _E 3 cm0

Th-229 12407E-11 212Give 42Mu alnaa OEOEOD 2.64Ever 52tE-10
Th-230 8-3497 .00E-O8 21.27 42____ ____ ____ ___ EO0_ __ 1_ 78E_ __06 __ 3____E __06

Thermal Po;wer
Nominal NM t -BoundbW
;I HOutu #1stopt

(Wafts) fWats)
3.8E241 7.14E4t

Total Total

'Reacwr ~sdwben. mm reawod. eoa~e. elfpng or eWar date oMdm*.g Itat beadaolcaerased for kue.

*Tddturruwmp ford all W sodated wh Usa wooluhee nw6d be ivkled byflOMbeaq meti assI 0 velapellc em vauee (MWdUlT).

DOEISNFi/tEP-M7
Re&Iain 0

March 2003
Page D-509 d D4-B



I
Fuel Radionuclide Inventory Worksheet

L Fhsel ynti Template Inf~uilnt
Fue alms NIST

SN ID 50 154
Fud Units & Degxr: 900- 17 CURVED PATES
HayIf Metalaies 90L-367Skg: EOL.19.74ka
ROD Swage SlIM SRS

'Ful decaystr dats: 1997
Estimates w d 2030

Tenplst FFBR (Heay Water. Aan.. 40 to 100% U)
'TemplaW Burnup(u Wd): 154.6

T ats 806 Heavy Metal Naft (MTl O.00377
Template Dom Tbrie 25 %en

Estimated
Canister usaJ

Iruly
1 27.22

JEL Esdtiatesin: ; M X. We b Y.Y I nm Sources

CII:Wd From Noninal Bounding Fuel Initial Activity Nominal Fud Bound"i Fuel
Temptato Fud Bullup(UWit Bumup (MWd (CI) Inventode(CI Inventorles(CI)

Photon Total
Energy Phiolonsteft
Group (bounding)Radionuclide

Ac-22 _4520E-10 0 O.OOE+00 1.04E-04 1.85E-04 I Avg. eV JArn-241 92284E-3 3 _____ 1.77E+03 3.12E+03 o0050 3.t73E+tO
Am-242Mn O Z____ 2.56E-01 4.53E-01 a

J:-O6 191.36,3 3311506.3 0.00E+00 9.66E-01 1.71E.00 E+15
3."SIE-03 I
2-5225E-05 1

B S O.OOE+00 736E+02 1.30E+03 I 0225D 1 &19015
Co-40 S .OOE+00 4.83E+D0 &54E+00 I 0.3750 1.3E+15
Cs-134 1.9B30E43 338SO5S35 0 __- 3.79E+02 &71E+02 OS?50 2294E+16
CS-135 I JCS-137

-4 Ivi .tueLm 20335.3
-as M1qi.368. 338.50523

O.ODE4t

1-129 & 6403E-07 191,368.36
Kr-85 7.8250E-02 191,36836
Nop237 &1567E05 191.36&36

5 O.OE+00 6.69E+02 1.18E+03 3s5000 .008.E07
5 0.00E+00 127E-O1 225E-01 50h 8.511E405
5 0.00E+00 1.50E+04 2.65E+04 7DM 9.788E405
5 O.ODE+00 6.04E+00 1.07E+01 11.0000 1.118E406 U338,50C.35

Pa-231 I 3372E-09
Pb-210 3.0644E-11
Pm-147 6.51888-03
PU-238 1.4769E-Ot
PU-239 6.9502E-04
Pu-240 3.7928E-04
Pu-241 1.0565E-Ot

3 338505.35 3 2.56E-04 4.53E-04

338.50C.35 O.ooE+00 I 5.OOE+04
191,363.36 3 0.OOE+00 I1.33+02 2.35E+02 Ii

J33B,505.3S O.ODE+00 I 7.17E-09
33.50&M36 OODE+C00 4.52E-02 .oDE4-02

5-79 tMM-052339E
Sn-120 1.0194E-05 1
Sr-90 1.6932E+00 1
Tc-99 3.8056E-04 1
Th-229 9.1252E-12 t
Th-230 t.5407E-3 1
Th-t32 2.8M7E-14 1
TI2O 4.7272E8- t
U-2 1.2855E-07 1
U-233 5.1470E-09
U-234 .6069E-01
U-235 -2.8661E-06 I
U-23B 1.6701E4-05
U-.4 -A194E49 1
Y-90 1.6932E+00 1
Other Radnucides

i O.OOE+o00 236+00 4.18E+00
Q.OOE+00 1.95E+00 3.45E.00
0 o.ooE+00 3.24E+05 5.73E+05
O.ODE+00 728E+01 129E+02
0.00E+00 1.75E-0B 3.09E-0B

S O.ODE+cO 2.95E-03 522-03
S O.ODE+00 554E-09 9.80E49
i O.ODE+OO 9.05E-03 1.60E-02

O.ODE+00 2.46E4-2 4.35E4- Thermal Power
O.ODE+00 9.85E-04 1.748 Nomnln Hest Boundkig

91,636

91,36&8.3

91,368.36
8,506.35 O.ODE+00 1.07E+01 1.90E+01
O.o0 7.41E-01 1.93E-01 7.4tE-t

Output BiHea Output
(Watt$4 (wafts)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . . # ,snc 1SL fl tplF.. A Omc.1We qfmp I Awva.m A 7"ea
- -- --- - - -,== ~~~~~~ ~ ~~~~~~~~~I -- -

3 338,50536 O.OOE+00 324E+CS 5.73E+0C
3.32E+06 6.88P+05 I

1 f Sat~s for Parameter Differecms

1I0 OOEl1

I Resator ~ FoveSF
R c n a t t u l AI

U40b 640I

Dur"ap Sumay (Mv

Nominat
flaudin

Basi for bumup used In estimate:
i SF | EsIiated

19 13 6836 No 1uald tbeat h mewt mendedtys
190.36s500 33 0 b I edm i hn etiw e

I
I F l e d -

eumuwp Uuifthlw =ien Iu Estimated EOL HMIGv EOL HU0 1 '
I .3Noialr 1.19|

2.111 1.781
'Reader shuidown. oh removal, srage. Mppi or other dide owimui VW kradabon ceased for Wa.

Irotal btamser si aw asdated wuh oft wwkale mus be dvdd by B0L heavy m segispecfcbavAi(MWWfT1.

DOE/SNF/REP-07B
RevisMon

Mamth 2003
Page D0510 d D0-8



Fuel Radionuclide Inventory Worksheet

Fuel-aw: NISTPJ306HEU) :

BNF ID B 752
Fuel Units & Dour. 420.17 CURVED PLATES
Heavy MetalMass: BOL.72.156kW EOU.=33B94k
ROD Sorage Slaw SRS

'Fu da at dae 1997
Efatnates as af 2030

Teptr HFBR (eavy Wader., an.. 40 10 100%, U)
STOnplate BUmUp(Uw4): 164.6

Template BIhWO.ey kaa ms (T) O.00377
Template y Do uT : 2s yars

Estrnated
Canister usage:

18*511'
11t.6

V. .Etimatm: ' -. In x b Y. Y6 Ganu Sources
Photon Toal

ClAWd Fron Nominal Eounding Fuel lal Actiity Nominal Ftel Bounding Fuel Energy P Fotonsfaac

RalkonucUlde Tamnplite Fuel Eurnup (MWde Eurnup (UWd" {Ci) hvatorle(Ci) InmtforLaCI) Group bounding)

Az-227 5.4520E-10 35,24324 66,463.11 0O.OE+0 1.02E-05 3.62E-O5 Avg 4beV
Am-241 92284E-03 35,24324 66.463.11 0.00E+00 325E+02 6.130+02 0.0150 6231E+15
Am-242m 1-3390E-06 3524324 66,463.11 Q.OOE+00 4.72E-02 8.95E402 0.0250 128E+15
An-243 3.7084E-05 35,243.24 66,463.11 Q.OOE+00 1.31E+00 2.46E+00 0.0375 1.132E+15
C-14 2.6452E-08 35.24324 66,463.11 O.OOE+00 9.32E-04 1.76E03 e0.057 1208E+15

I-36 4.4441E-31 35,243.24 66,463.11 0.00+00 1.57E-26 2.95E-26 0.0850 72siE+14

Cm-243 5.0498E406 35,24324 66,463.11 O.O0E+00 1.78E41 3-38001 0.1250 5soaE+14
_S

Cm-244 3.8451E43 35,24324 66,463.11 O.OOE+00 1.36E+02 2.56E+02 I 020 6274E+14
0.0011+00 __ .89E-01 __ I.6SE+00 I 0.375 2.716E+14

Cs-137 - 1J.141E+00 3524324 66463.11

LI
Euj-154 3,4733E-C2
Eu-1BS 7.1081E.03
Fe-OS 3-5790E044

6,463.11 O.OOE+00 1.22E+03 2.31E+03 1
66,463.11 _ .OOE+OO 2.51E+02 4.72E+02 I
66,463.11 Q.OOE+00 1.26E401 236E+01 235,243.24 2.7500 1.1480.E0

1-129
Kr-85
h237

3.4945E403 35,243.24 66,463.11 0.04E+00 1230+02 2.32E+02 3ssoc 3Si42E+06

66403E04 35,243.24 66,463.11 0.00E+00 2.34E-2 4.41E02 5.0000 1.71E4C6

35,24324 -6,463.11 0.04E+00 2.76E+03 5.20E+03 7.0000 197E+0o
tt.000 219sE604

I I Pb-210 3.064.E-11L ,l Pm-147 6S.16E043

Pu-238 1.47690-01
Vb PU 9 86.9502E-04

35.24324 66,463.11
ac 9AM OA an AS ii ns rdwrav COIC-Mn a ftoca,

35,24324 66,46311 0.OOE+00 2.45E+01 4.62E+01

PU-240 3.7928E4 35,24324 66,463.11 0.00E+00 1.34041 2.52E+01
7.02E+03

% Ra-226 1.1081E0-1
- Ra-228 2.11850E44 35.24324 68,43.11

RF-106 23621E07 3,243.24 46A03 1i O.OE+00 6.32E03 1.57-02

Se-79 12339E-0 35,243.24 66,463,11 OOE+00 4.35E-01 8.20E41

Sn-126 1.019405 35,243.24 66,463.11 0OOE+00 390E-01 6.78E41

Sr-90 1.932E+00 35,243,24 66,463.11 0.0E+00 6.97E+04 1.13E+05

TO-9 3.8056E-04 35,24324 66,463.11 O.OE+00 1.34E+01 2.530+01
6e0E47

Th-232 2.89370-14 35.24324 - 66.463.1i
T7-208 4.72720E- 35,24324 66,463.11 O.W4E+00 1.67E43 3.1

11-23 1285E-07 35,243.24- 66.463.11 O.W4E+00 4.6-03

U-233 5.1470E-09 35,24324 66,460311 0.00E+00 1.61E-04 342E-4

234 5.60690E-0 3524324 66,463.11 0.000+0 1.980+00 3.73E+00

-=235 -2.661E-06 35,24324 0.00 1.45E41 4.43E402 1.45E041

U-235 1.6701E5 35,243.24 66,463.11 O.04E+00 5.89E-01 1.11E+0O

1-238 4.4194E-09 35,24324 0.00 1.66043 1.32E43 1.66E4-3
Y40n I ACMor.IVS -A 9L'A OA *5 AA'. II a nwEdaO a a=.A& I.11%9al

Tbermal Power
Nominal Hoe -Bounding
. uOtu J Okot

(Waft) (Watts)

.1E40+2 1,nE03

Total ToM
-

Other adlonuckles 6.12E+04 1.15E+06

iIl T s Sc9tionmarv, uraumiery. and (.ecks g_-- .

J emplat Selection Summary
Foci SFD Used saws for Parameter Diferences:

d": HEAW WATE~t HEAVY WA1ER
Fel FWCladdeg- AUDALUNM

BOL HU Cousstfi _U U
I W310317430199 40b 1D00

a- Brup Surnky plWd) FomVD Etiatd s 10r burnup usert In e2mate

Ik-L 4s291 354S mrb CWdtmta huv ft mm _div
BoundkWnF I e.40s.1 kvWUGa a" O BJb"ffW Wto

Checkes:
iT .anme tBuupf

Bumup mut8pier Oven Burnup Extrdd ROL HifGlwn EOL HU

Hombw: 1.e2 8l0 I 1 tel
SBncby Z11

'Reactor dldown. ommy. Morage. deppi r erdale w 9n Stat V r'Ioan casedlIrwiL

'Toa bwm 1w at ue eda t Swtlis wotwateet muet be avided by BO havy me ma get pednc hm val pMWdmT).

DOE/SNF)REP-07
RevWsio 0

March 2003
Page D-611 of D-685
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Fuel Radlonuclide Inventory Worksheet
X Fr1 and Template Inrormaon I-

Fuel Name: OHIO STATE L-EU)
SNF ID#, 15S

Fuel nils S Descr 30J -1S FLAT PLATES
HeavylMetalkMass: BO3-26.15kg: EOL-26.ls51
tOD Storage Slte SRS

'uet dec aytw date: 2035
atkate"as d. 20SO

Templa:r ATf 11J4ht Water, Akn_. 60 b 100%. I)
'Template unupuil(Wd): 3672

Tanpiate BOL Heavy Mtal Mass 1r1T) 0.00116889
Template Dcary Thn S Vanns

Estimated
Canister usage:

18*12O'

'l Estimates ; - 1,x b Y.. y Gamma Sources,
Pboton TOW

CIUWd From Wominal Bounding Fsel *ills! Activity Nominat Fuel Soui Fuel Energy Ptonac
Radionuctide Template fuel Brnup MWI Burnup (MWdW n -ventodes(Ci) bIventeCi) Group (bounding)

AC-227 1,494SE-10 495.31 990.62 (L00+00 7.2O-OS 1.446-07 Ag.5eV
Am-241 1.1190E-03 495£31 90.62 C0D0E+00 6.54E-01 1.IIE.00 0.0150 1911E+14
Am-242m 4 425E-07 495.31 990.62 QOOE+00 2.254-04 4.50E-04 00250 4.117E*13
Am-243 1.4921E-06 495.31 90.,62 O.OOE+0O 739E-04 1ASE4-03 0.0375 &799E.13
C-14 5.7244E-09 495.31 990.62 0.O 0 2.S460 5.67E6-0 0.0675 1736E613
C136 13t24E-32 495.31 990.62 O.0E+00 8.501-30 1-30E-29 O.C050 2JS26+13
Cmrr243 23S76E-07 496.31 990.62 O.OOE+OO 1.17E-04 2.35E-04 0.1250 2.0636413
Cmn,244 52042E-46 495.31 990.62 0.O0E+OO 258-02 5.16E402 02250 2.019E+13
Co-40 &8208E-06 496.31 990.62 O.ODE+00 t89E-02 3.78E-02 0.37so 9.771E+12
Cs-134 4.8693E-01 495.31 990.62 0.OOE+O0 2.41E.02 4.82E+02 05750 142.E+14
Cs-135 3.4477E-06 495.31 990.62 O0OE+OO 1.71E-03 3.42E-03 o.500 1e8CE+13
Cs-137 28731E600 496.31 990.62 O.ODE+OO t42E.03 2.S5E+03 12500 3497E612
Eu-154 S12053E.02 495.31 990.62 .OOE+0 4.06E601 8.13E+01 1.7500 1 A6E+lI1
Eu-165 3.9134E-02 496.31 990.62 0.OOE.00 1.94E+01 3.88E+01 22500 3.076E+11
Fe-65 6.7429E-03 496.31 990.62 O DOE+OO 3.34E+00 6ASEODO _ 2.7500 1.770E400
M-3 1
1-129 7

495.31 99062 .00DE6+0 S.25E+00 IASE101 3.5CoO 1636.+.O
495.31 990.62 O.OoE+O 3.73E-04 7.4SE-044 &oo O 2

Kr-5S 2.8595E-01 49S.31 I 1.42E+02 7.0c0 .72SE401
11OCCO 7.568E400

Fm.147 2S5462E+00 495.31 990.62 0.0+OO t1.26E+03 2.52E+03
PU-f 8 2.0Q0SE02 495.31 990.62 O.ODE+00 1.02E.01 2.04E+01
Pu-239 4-2383E44 495.31 990.62 QODE+DO 2.12E-01 424E-01
Ps-240 2.4401E-04 495.31 990.62 QOD.E+0D 121E-01 2.42E-01
Pu.241 6.S764E-C2 495.31 090.62 006E+O0 3.416401 6I81E+01
Pu-242 3.6329E-07 495.31 990.62 0.OOE+00 1.OE4-04 3.6t0-04
Ra-226 3.S045E-11 495.31 990.62 0.06E+4 1.68E-08 3a77E-06
Ra-228 2.9902E-15 495.31 990.62 O.OE+00 1.486-12 2.96E-12
FU-1D6 1.805E5-01 495.31 990.62 O.0OE+00 9.44E+01 1.89E+02
Se-79 12936E-05 495.31 990W2 O.OOE+00 S41E-03 1.28-E42
Sn-126 1.1674E405 495.31 990.62 O.OOE+O0 5.73E-03 1.15E42
Sr4-0 2.75056E00 496.31 990.62 O.OE+00 1.36E+03 272E+C3

7IA132E-15
E:lTi-20 4.4063E48 495.31 090.62 QOD.E+DO 2.18fE-05 4.36E-05

tJ 234 1.S371E404 49531 99D62 Q.OOE+DO 9.10E4-2 1 S2E41
11235 -27235E-06 495.31 0.00 1.12E-02 9.82E-03 1.12E412

7-236 1-5493E-05 49531 990.62 O.OE60 7.67E-03 1S3E-02
*-t238 '428511-09 495.31 0.00 7.05E-03 7DSE-03 7.05E-03
Y-9 2.75056E00 495531 90.62 O.ODE+00 1.36E+03 2.72E+03

- Other Ptadtoncfls 2.E55+03 6.09E+03

- 1 TeiiipiaiSelectioninna .rn-v - |

F em SFD Ued intss for Parameter Differences:
Reacto Modwator UOTWAYM UGHTWA1ER ItTern atTs wedlr kictr memat

Pie Cbtrs ALUM ALU TM J men ATR Tsr#Wn affkg ne pwdWfokm wiii M bKm

Sit HU Cnstten U U
D*OLvtclet %. 19.7663 00100

_ BIur Summary mUWd) EiIme Is 01c burnup used s :I rwm WD 1 i 0T~EW

Thermal Power
Nominal 14eat Souning

Output Hea Output
tWatts) (wafs)

12,1E461 1.02E"1
Total Total

I

495.3IVkn*W bow swened bbe 1% 01 SOL leaqw1ef mase,
990.Gd8=dngknLIPWWWdIDbeW*Imk knep.

_,

_

3 - - --
imew ftrnw I

Munipaw I = ftf"M I Sastifnat EMt HUWeven, Ex6.HU
N.1W

8-aWbair
o.61
0.12---.. ,_ .. .__ _ _ _ _ _ a

.- WReadcr eacn. core removal, torae. Mptg or Met dat cmniimt Vat Iraslatlon cesed for Ivel.

`Ts Nhalaord lueW essocafod wt tata e min be ivided by WX heavy mneta! W.8551 get 0pwft ileC values OWMUI).

DOEkSNF/REP-78
Revision 0

March 2003
Page D-613 ol --685



I
Fuel Radionuclide Inventory Worksheet

Fuel Nuns! OMEGA WEST (24)

Fud Unft &Dear. ! i-ien IOR IFAT PLATES
Heavy Metal! Mom!BOL-3264kg EOb.-29VSc
AMD Skirage SUM! SRS

'Fuedlc stat dalm 1992
Estmatem ast 2030

Tempbts ATR (Ilp Water, Akmn., eo 1 t00%. o U
2Tmpal BalmWp(mW* 3672

Terpla SOL Hevy Met Mam (MT)! 0.00116689.
Templale Doa Thns 36 yes

Estimated
Canister u8s

Irriu

J11.OS 4.11766-06 848.64 -:,61.63 0.0+00 3.4901 41 4 b K Yb Ga.0mn Sotu76.

.. . ~~~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~Photo TOWa

CUUWd From No-nWn B0ufng Fud Inital Acftfti NomnSn Fudl BotIding Fuel Envq Pho t~s

Raonuclift Template Fuel Bumup CMWd) Bumnup (UWdW (CA) bnventorlesCQ blventoteCI) GroW - boundting)

Ac-21 2.376BE-09 a48.64 1.021.63 0.00E+00 3.7E46-0 2.05E-06 &% May
Arn241 25.251E-03 848.64 1,021.63 0.OOE+00 2.14E-00 2.58E+OD o.t07 7524&13
APn-2427n 39624E047 848.64 1,021.63 00.E+00 7.36E44 4.05E44 0.1250 1 5E3
An-243 1.481DE706 84864 1,021.63 O.E0+00 1.2GE403 15 03 0.0375 t 13
C-14 5.7S03EM4 848.64 1,021.63 0.00E+O 4.84E06 5.0437 6 0.0575 I062E113
0-36 1.3t240E-32 84864 1,021.63 0.006E00 2.01E-29 2.4E9-01 0.50 8 E2
CP-243 1.1419E-07 848.64 1,021.63 0.00E+00 9.69E401 1.17E44 0.1250 5 18E+12
Crn-244 1.6422E-0 848.64 1,021.63 O.OE+00 1.40E-042 1.69E-042 07 712
Co-O6 7.4047E4-7 848.64 1,021.63 O.E0+00 7.26E404 7.s6E-04 0370 310tE+12
Ce-134 2.04ssE-4s 848.64 1.021.63 0.00E+00 1.74E6-2 11Q3.E-02 0.5750 1.467E

C-13s 3.4477E-0 84s.64 1,021.63 0.00E+00 .80360 32.2E4-3 OJSOD 0677E~l

Cs-137 12360E+06 848.64 1,021.63 O.OE+00 1.10E6-3 1.A7E+Q3 12226 3Z1

Eu-154 1.15716.06 648.64 1.021.63 0.006+00 9.626-E03 .8E 1. 750 1-1806

ESu-g 1.372sE404 e48.64 1,021.63 O.OE+00 1.13E41+ 3.05E3 t Z25C 86+06E+0
Fe-5s 2;2791 E-0e e48.64 1,021.63 O.QOE+OO 1.s3E43 Z33E403 2z7500 1t451Et

H-3 1.6ssE4-03 848.64 1,021.63 O.0OE+00 3s.6o01 4.1E40BE

1-129 7S3407E-1 848.64 1,021.63 0.00E+00 6-10E404 71.6E2-4 5 &435E+02

Kr-85 4.1176E402 84.64 1,021.63 Q.OOE+OO 3AsE+Qt 4.21E+01 7.000o 3.7fiOE+Ot

Np-237 .S3742E-06 848.64 1.021.83 0.00E+00 13E.03 8S.E5 3 Il.0oo6 4.06QEW

Pa-23t 3_8371E-04 848.64 1.021.63 O.OOE+00 3.26E-N 4.Q2E4-8
Pb-210 3.3115E-10 a48.64 1,021.e3 QQOOE+QO 2s81E47 3-3sE-07

Pm-147 9.2402E-4 848.64 1,021.63 QQOE+CO 7.s4E-t 9.44E-01

Pu-238 1.6217E402 848.64 1.021.63 O.OOE+OO 1.38E+01 1.66E+01

11-20 4.201Q404 848.64 1,021.63 O.OOE+00 3.43E6-0 4.37E-01
Pu-240 2.4333E404 g48.64 1,02t.63 Q.OOE+OO 2.Q;E-0t 2.49E-01

Pu-241 1.6242Es42 m e .a64 1,Q21.83 QQOE+OO 1_3_E+__ 1.66E__1

FiF242 3.632sE407 e4a.64 1,02t.63 QQOE+QO &0flSE-4 3.71E044

Fs-228 S.0114E-10 84a.64 1,021.63 QQOOE+QO 7.65E407 921E-07

Fa-s 3.1019E-14 84a.64 1,021.63 O.QOE+OO 2.63E-11 3.17E-11

FBI108 2.122SE-1o 84ae84 1,021.63 O.QOE+OO I.SDE-07 2.17E407

s. 79 12930E05 648a64 1,021.63 O.QOE+OO 1.tQE402 1.32E402

Sn-12s 1.1s71E.0s 84ae4 1,021.63 QQO0E+OO 982E403 1.1sE402

sr so 1.3472E+QO 84ae64 1,021.63 QOO0E+CO 1.14E+03 1.38E+03

TC-ss 42239E404 s4.e4 1,021.63 O.QOE+CO 3.5sE41 4.32E-0t

Th-229 124C7E-1 1 848.e4 1,Q21.63 O.QOE+OO 1.05E-08 127E-08

Th-230 s.34s7ES08 8e4d.4 1tQ2.63 al QE+Ca 70mEer ssfe-3Emn5

Th-232 3.8371E-14 e1s.64 t.021.63 QQO0E+OO 326-tt 3.92E-1 I

Ts208 4.Q414E-Qs s48.84 1,Q21.63 QQO0E+QO 3.43E-0s 4.t3E-0s

U-232 1.094SE-07 848.84 1,021.63 Q.OOE+QO s2sE.0s t.tZE44 Thina Power
W23 3.627sE-0s 84.64 1,Q21.63 O.QOE+OO 3.BE0sE6 T7-1 E4 Nominal Hea Botmng
U-234 t.ss62E404 84.64 1,Q21.63 O.QOECO tssE-0t t.soE-0t ouW Hedoutq&

U-235 -2-723sE-08 848.64 QOO es57E403 4216E403 6S67E43 (Wat) (wats

W238 1.s4s3E-0 848.64 1,Q21.63 OCOOE+00 1.3tE42 IsaE-M lA2E+Ot 1.71E+ii

U2038 *42ssE-0s 848.64 QQO0 7-SE405 7d16E-0s 7-SX-5 TG Total

Y-s0 1.3475E+00 s4a64 1,02t.e3 QQOE+QO 1.t4E+C3 t>3s~E+Q

Othe FRadlonuckjas 1.16E+03 1.40E+03

IIL Tem Sdecba Sunnn-i, Buriulouim9_rj ind - -..-.

Trviste S'election Ssmar
Fm SFD Use fo 1r Paramete Difeene:

Reactor oderstor. U08t WATER U01 WATER
Fud CladdMg AAUM

BCL HM Corsttu Ue U

DOL Enrkchm et %. & 372549 60 to100 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

BurnupSun__ __ __f Bon______ asia hfor buwmup used In estimate:
Frmn SFD | Estiatfd

Nont 848.81 700 t tamee * l's. MDm V dtoIwW(".ruurwftU 
7

i.i.e" 1,40037 ame Wm SFD d

Checks

EstirEi 0Hd Bumu0f
Surnup uuxins Give Dump Estimaed EOL HUN ECL Wn

momhuat 83 os .o82

BoundT 0.s99 137

'Readcor .*Kbwn. Conm *mcvt storage. d*"q o arbher dale 1w 9 VWt IrradaItin es"d for hal.
'TOtal bup kr aS il akodaed wit I workde mud be dvked by D0L hay nmW mas to ge spedc banup vakie (LMWS'dl

A
A
I
Li:
'A

I

J

J
i

-�A
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Fuel Radionuclide inventory Worksheet
7uel*id0 Template Iafmmdoi:, -

Fuel _amw OMEGA WEST (236)
SHF ID 4 407

Fuel Unihs * Descr 44 -1a OR 19 FLAT PLATES
Heavy Metal Ms: SOU.10J64k: EOL.7264kg
ROD Sorage She SRS

'Fuee decay t dat: 1992
Estimates a cf 2030

Template: ATR (U.it Water. Akfn.. 60 to 100%, U)

"Iemplate Bumnup(MWl : 3B72

Template OL Heavy Metal Mass UT): 0.00116689

Estimated
Canister usage:

1 1.83 1

1E mates, on x,, Ib Y. Yb Gamma Sources
Photon Total

CWUWd From Nomirud . Bounding Fuel hiUtiat Activity Nominal Fuel Bounding Fuel Energy Photonskec
adonui T lae Fuel Bunup KMWd2 Stursup (MWdf (Cl) bweetoels(CI hiventorleeCI Group bouning)

Ac-227 2.0068E-09 3,665.55 4,475.50 O.OOE+00 7.36E46 s.sE406 Avg. MeV
An-241 z2.621E-3 3,665.55 4,475.50 O.OOE+O 9.26E+80 1.13E+01 0.0180 3296.E14
An-242m 3.96244-07 3,665.55 4,475.50 0.00E+00 1.45E43 1.77E403 0.0250 6.845E+13
Am-243 1.4880E-06 3e665s55 4,475.50 0.00+00 5.45E403 6.66E.03 0.0375 5.949E+13
C-14 5.7053E5o9 3,665.55 4,475.50 0.00+00 2.0E-05 2.sE-s5 0.o675 6.4048+13
c013 1.3124E-2 3,6656.5 4,475.50 0.00E+00 481E-29 65.7E-29 0D05 38E.13
C.243 1.141E5-07 3,665.5 4.475.50 0.00Q+00 2 417E6-04 5.t1E404 0.120 Z49E4013
Cm-244 14.116020 3,66555 4,475.50 Q.OOE+OO 6106E-02 73.43E02 02250 .336E4+73
Co60 7.5047E4U7 _ 3,665.5 4.475.50 0.OOE.OO 2.1E03 3.312E-03 OJ75 1.449E13
Cs-134 o4s3E3-0S 3,685.55 4,475.50 0.00E+00 714455 15E.-02 05750 26sE+14
Cs-135 33A477E-0 3.665.65 4,475.50 O.OOE+00 126E42 1s4E42 _OJS0D 62sE+12
Cs-137 A4365E+-0 3,665.55 4,475.50 O.OOE+00 335E+03 4.43E+03 12500 0AISE+12
Eu-154 7.3230E03 3,665.56 4,475.50 0.00E+00 Z68E+01 326E+01 1.75w 7.64E10
Eu-156 5.s259E004 3,665.55 4.475.50 0.OOE+0O Z17E+00 16.E+00 22500 25E+0
FP-64 2-4791E.04 3,665.55 4,475.50 0OOE+00 a.3sE403 1.02E042 7500 500SE+Or
H-4 1.96242.03 3,665.55 4.475.50 0.00E+00 722E+0 7.e2E+oo 3.sodo J6M+03
i-t2z 7s3sOOE-07 3,865.55 4,475.50 0.00E+00 1.76E43 3.37E403 ii0mi 1soE+03
KrT-5 4.1176E42 3,665.56 4,475.50 O.OOE+00 1.45E+02 1.14E+02 7AM 1.e47E+02
Np-M7 s.s762E.0s 3sBSSS 4,475.5i0 QOOE+OO 3s1E402 429E402 .. imo m£
Pe-231 3.s37sE.0s 3,665.55 4.47550 O.OOE+O)O 1.4rE-05 11.76E-0s

PF-210 3.311sE-10 3.66Bss6 4,475.50 O.OOE+OO 121E406 t.4sE406

Pm,-147 9.2402E-04 3,665.56 4,475.50 Q.OOE+OO 3-VE+00 4.14E+OO

Fs23 156217E402 3.665.55 4,475.50 QOO0E+OO S 94E+01 726E+01

PU-239 42810E.04 3.665.55 4.475.50 O.OOE+OO 1s57E+oo 1.s2E+00

Pu-240 Z.4333E404 3,685.55 4.475560 O.OOE+OO &92E401 tosE+oo

Pu-241 156242E402 3,665.55 4.47550* O.OOE+Co s 9sE+01 7.27Ei41

a6329E-7 3,665.55 4,47550 O.OOE+OO 1.33E43 1.ti3E43
Fa-22 840114E-10 3,665.55 4.475.50 O.OOE+OO 9.3DE4B 4.03E406

Ra-228 1em ErE.14 3,665.66 4.475.50 Qes OE+OO 1.14E-10 e-rE-1.
Rut108 122SE1oy 3,665.55 4 m475.50 O.OOE+OO 7.7iiE47 v.ueEsW7
So-79 12930E-0 3,665.55 4,475.50 0.0OE+00 4.74E402 6.7sE402

Sn-126 1.1s71E-5 3 E66sss 4,475.50 O.OOE+OO 4.24E402 s.1sE402

sr-so 1.3472E+00 3,86555 4,475.50 0.00E+0D 4.94E+03 &03E+03

Tc-99 4223sE44 3,66555 4,475.50 O.OOE+OO 1sWE+00 1¢ss+00

Th-Ms t2407-t1 3 e66sss 4,475.50 O.OOE400 45sE-s sssE-s

Tn 230 8s24s7E-0 3,66556 4,475650 O.OOE+OO 3.0BE44 374E044

Th-M2 &8371E-14 3ess6.5 4,75 Q.OOE+00 1.41E-10 t.72E-10

TI.0B 4.0414E4S0 3.6655 4,475560 QOOE1+OO tsE404 1.s1E044

LI-232 lj)948E-CF7 3.665.55 4.475M 0.0011+00 4.01E.04 4.901244 ~The;;;al Power

U233 3 2sME-s 34665.55 4,475560 oie.OE+00 1133E0s 1.B2E465 Nomna MM Bonin

U-234 1sseE404 3665.65 4.475.50 0.0012+00 6.80E-1 s.3tE401 clutput meet aksw .

U23is -Z723SE-M 3.665.55 QOO0 2.0sE-2 11.esE42 2.QsE402 fett) fWalts)

U23e 1s54s3E-s 3.665-55 4.475.50 Q.OOE+OO 6.6sE402 e s3E402 IL1JE40 7A4sE+

u23 .42Bss1E-s 3.e6s.ss 0.0D Z.37E404 2.21E04r 2.37E404 Total Totli
Y-s0 13R475E+00 3 e6sss5 4,475.50 0.00E+00 4.94E+03 6.03E+03

Othr Ralnsit s.02E+03 6.12E+03

Tempiat Selection Summary
From SFD Used Ebsis ibr P gameter mDlnce-

Recor i10eso LtG~r WAMER L.T WWER

Few cawk4 ALMALM
6110L MmH CINAtends U U

tiOL Enrh t%. S322033M 60 ID $0

iBumup Suwmry (MVd~ fs or bumnup it in estimate:

From SF Etimte

Norsbal: | 3,SS58i! I SE43 Nlikw0 h*MSF0 ihnlellW bUI).

B6-dkwI| 4.475501 5.90 S - WM h 1 I fMM SFD Omswll tobN

0hecks,
Esiaed iSum

Isnw ll16 hen tiumvp Estiae FOL HMIhN" ROL HU

ioundg l .

' F rKW core vmnwd* .o e il i ~fo firi

'Tda rW b~f'Pff Al b l tssoedaW~ wllh Us wet~ w. b 61ded by SCIL heavy metal b Wn "e~ ppifcbm vale MWOUA).

DOEISNFIFREP-07
Revision 0
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Fuel Radionucilde Inventory Worksheet
X4rme1 m-dT7enW;teInlmir - -b AS .

hFd ean: ORR AMSOB KU)
SW ID #: 903

Fuel UnIs & Desmr 97 -19 CURVED PLATES
Hamy Meta Ma: BOL29.643kg; ECL.2777kg
ROD Storage S9.: SRS

'Fuel decay6 stdarte 1966
Eatkbates gast: 2030

Tehpkee: ATR (64p Water. Alun.. b 0100%. U)
'Tanplate BSu-u(UWd): 3872

Template DML Heavy Metal Mass OM): 0.00116o69
TAn-Wte 1e5a Tbne 50 Seams

Estknated
Canister usage

18'XI0
2.89

Kr-S O 1e d6 1 5 E-01 8,3 9r.0- 1 6,7 9 2.1 7 0. _ ._.0 0 1,3 1 6 4 0 2 2. 2 7.0000 2aa a S o u rc e s
Plwton Total

CUMWd From Nomhin Bounding Fuel kiftalAtvity, longdFuel SounidingFuel EneW Photonslsee
Radionbuclde - Taimpate Fuiel BumnupU d' Burnup Nwdf a) krventorlesCI) InentorlsCI Gnxup (Oou~ndn)
Ac-227 2.9739E-09 8396.08 16,792.17 O.ODE+O 2.50E-05 4.99E-04 Av.0 Me
Am-241 2.5906E-0 ,396.08 16,792.17 0.00E+00 Zt8E+t1 436E+01 eot50 8.2E+14
Am-242m6 &7010E-07 8,39608 16,792.17 0.00E+OD 3.1E-03 621E-03 06am 1.79M+14
Am-243 1.765-0664 8,396.08 16,792.17 0.006+O00 12SE-02 2.50E-02 o.O7 1.011E-14
C-14 5.6944E-0 8,396.08 16,792.17 0.OE+O0 4.71E+02 9.26E40 2 o5 1.w8E*14
C-36 1.3124E34 8396.08 16,792.17 0.006+00 1.10E-28 2.20E4GB +.O1O 1.012E+14
Cm-243 7SS03E-08 8,396.08 16,792.17 0.O6E+00 6.66E+04 I-3£003 0.1250 .aE+13
CP-244 9730B3E-06 8,396.0B 16,792.17 0.00O00 76.8E+02 1356E401 022 &78E+13
Co-6D 1.0310E-07 8,396.08 16,792.17 O.OOE+O0 0 66E44 1.73E43 0.375 3612-+13
Cs-134 1.3254£-07 8,396.08 16,792.17 OOD£+00 1.11£-03 2.23E49 _ 05750 852E4
CR-135 3.4477E46 8,396.08 16,792.17 0.00Q+00 2.89E-02 5.79E421 O_00 2OSE212
Cs-137 1.0161E+00 8,396.08 16,792.17 .OOE+OO B5.9-03 1.719E+04 1250 2752E+12
Eu-154 2.187PE43 8,396.0 16,79Z17 QOO0E+OO 1.84E+01 3.67E+01 t.7500 1.83E+11
Eu-15 712930E45 8,396.08 16,792.17 0.O£+0 1 6.12E-01 t22E+OO 127w 6.749E
Fe-55 4.1912E48 8,396.08 16,792.17 O.OEs+4 3.52E-04 7.04£-04 Z7WO 21SE+07
F-3 8.4913E041 8308 16792.17 O.OD£+00 7.13E+00 1.43E+01 34 1.133E+04
1-129 753XE-07 8,39608 16,792.17 0.ODE+O0 -E63 003 126E402 570 4.65EE3
KrT-S 1.5615E4-2 8,396.08 16,792.17 QOD.E+00 1.31E+02 2.62E+02 7700 5007E402
NT-237 95BSlE4-06 8.356.08 16,792.17 0.OOE+OO 8.5E4-02 1.61E-0t I I 0WE+01
Pa-231 S.0790E-49 8,396.08 16,792.17 0.OOE+00 426E-10 8.63E4-5
Pb-210 6A.176E-10 83S.08 16,792.17 O.OOE+00 S E4-06 5.1E-0
V.3147 1.7606E45 8,396.06 16,792.17 00OE+00 1.48E-041 2.E4-0a

Pu-238 .2406E402 8,396.08 16,792.17 0.00+007 121E+02 2.42E+02
Pu-239 41783E-04 8,396.08 16,792.17 .00E+00 3159E+O0 7.18E+00
Pu-24 2.4297E-04 8,396.08 160792.17 .O9E+OO 2.04E+-0 4.08E+-0
Pu-241 7.8949E403 B.35.08 16,7W2.17 O.ODE+OO 6.63E+01 1.33E+02
Fu-242 3.6329E-07 B39S OB 16792.17 O.OD£+00 3.05E403 6.10E-03 .
Ra-226 1.5169E49 8.36.0 16,792.17 O.ODE+OD, 127Ew0 2.55E405
Ra-?2 42429E-14 8.3496.08 16792.17 O.ODE+OO 3.56E-10 7.12£-10
Ru-106 7.0833E-t5 8.39608 16792.17 QLODE+OO 5.95E-11I 1.19-10
Se-79 12928E-05 839S.08 16,792.17 0.00Q+00 1.09E-01 2.17E-01
SU-126 1.1671E45 83.06 08 16,792.17 0.0£+00 9.72E4-02 1.94E-0
Sr-90 9.4308E-01 8,396.08 16,792.17 0.00E+00 7.92£+03 1S8E+04
Tc49 42239E£44 839S.OB 16,792.17 0OOOE+OO 3.55E+00 7.09E+OO
Th-229 1.75S8E-11 b396 OB 16,792.17 0O OE+OD 1.S1E47 3.02 47_
TS-230 1.0855E407 8,3S6.081 16,792.17 Q.OOE+OO 9.11E404 1.82E 03
Th232 4.9805£-14 8436.08 16,792.17 Q03E+00 4.18E-10 8.36E-10
TI-208 3.4995E4B8 8,396.08 16,792.7 Q.OOE+OO 2.94E404 5.88£-04
U232 9.4756E4B 808S 16,7S2.17 0.03E+00 .7.9SE404 1.59£403 Titerial Power
U-33 4.2538E409 k835.08 16,792.17 O.OOE+OO 3.57E405 7.14E45 Nomdndaea Mo Bofning

4 _0 IOInm 3Mteat Output
J-23 4!.7235E-0S 8,396 8 0.00 5.97E402 3.68E402 5.97E402 *(ats Watts)

U-36 1-5493E45 8,396.0 16,79217 Q.ODE+OO 130OE-t 2.60E401 "SEdl lOE402
W!-3S -428S1E-9 8395.08 QOO0 6 8E244 6.46E404 !6 B2E44 Toial ToWa
Y-90 9.4308E-01 8,396.08 16,792.17 Q03Er00 7.92E+03 1S8E+C4
00ver R adouils 8.14+03 1.63E+C4

Temptate Selection Summarv
From UFD - UBa Oasis lor Parameter Differences:

RAN~tor Modersto UOO LWATER UmW WATER
PeeiCiading ALUM ALUM

SOL. HUl Conttent: U _U

30L EXrment% 93.15626243 w0oo 100

Burnup Suiralmy PAWdfd Rest. .or bumup used h estiat
Pram SFD d ted

a * Is hrcbbdiedam* Im.ie wamsde
16 79 2.l7I c m n B - b m si ruu m ad 60hetl ce wa lbz m 6

Checs '

uup mutipe GiVen SUMuP estimated amE HllRGFvn EOL H0 U
Nom ta 090 , .Si

M e i m h i g 1 .l 8 0 .
'Reio *mdn cwe ,nd Fa d~k or Ww date rlMffn VW haaon Mea hrf %W.

IT baxi ford lud kwssodamed W tis ndk~ ffab t~~ by IKX heavy nwWa nws ID get spdIk bunmvauesw (MMUdT).

DOOISNFIREP-M7
RPvWsion 0
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I,-
Fuel Radionuclide inventory Worksheet

Fuel Narm ORR W30 HU)
SNFU I)a:753

Full Units it Deour 4 -19 CURVED PLATES
HeayMote Mama: 13L.O.71ft EOL.0.308k
ROD Storge She: SRS

'FUI dea tf dae: I9o6
Estim as - 1: 2030

aTempt" AR (Lih War. Akwn.. 60 le 100%. L
1
Tupat MAXmzp(MWd): 3672

Template SO. Heavy mew Usmes : 0.00 166l9

Estcoated
Canister use

13*x18*
I 0.11

Templahe Decay The 50 Years
'H. Estates I n 3. b n y Gamma Sources

Photon Total
Ci/UWd From I Nainal Boundng FuN Initial Activity Noudnal Fuel Bounding Fuel Enery Photonsas.

Radionuclde Tenplate Fuel Burtnup (MIWdf Burnup (JWd) (Col InventowIsWCQ b ovet s(CI) Group (oundIng)
Ac-227 2.9739E-09 386.76 678.07 O.ODE+00 1.15E-06 2.02E-06 A% MaV
Am-241 2.5986E-03 386.76 678.07 O.ODE+000 1.01E+00 1.76E+00 0.0150 3.4s4E 13
Asn-242m 3.7010E-07 386.76 67107 O.OOE+00 1.43E-04 2.16E-04 0.0250 72526.12
Azn-243 1.4858E-06 386.76 676.07 O.OE+W 5.75E-04 1.01E-03 0.0375 6.32E12
C-14 5.6944E-0s 386.76 67807 0.00E+00 2204-06 3.86E-06 0.0675 &789E12
cls 1.3124E-32 386.76 678.07 0.00E+00 5.085-30 6.90E-30 0.0650 4.06E+12
Cm-243 7.9303E 081 386.76 678.07 0.00E+00 3.07E-0 5.1sE-04 0.050 .6570E+12
CK-244 91.313-02 3s6.76 678.07 O.OOE+0O 3.60E403 1.30E403 07. 3.524E.12
Co237 1.0310E-07 386.76 678.07 0.O0E+O 3.1Es-03 6s5Eo-0s 1.00 12530012
Cs-t34 1.0254E-07 386.76 678.07 0.00E+00D S13E6-06 3.sEo-06 oss SE13
Cs-135 3.4477E6- 386.76 678.07 0.00C+00 2.63E-03 2.34E43 7.FSCO Z74aE11
CP-137 1.0161E+.0 38676 678.07 0.00E+00 663E+1 2 e.ssE02 125C 1.111E10
Eu-214 218749E-03 388.76 678.07 .OOE+00 546E+0 1.4E7+00 1.7500 72scE
Eu-215 72s3E0E4 386.76 678.07 0.00E+00 2.62E612 4.9sE-02 21S0 7.061
Fe-SS 4.1912E9.04 386.76 678.07 0.00E+00 1.62E-s 2.s4E6 S0Z7500 1337E+05
Hu-4 7.4913E-04 386.76 67807 O.O0E+00 3.2sE0 0 5.7BE5t0 3SOo 4s6m+(2
R-12s 7s3COE-07 386.76 678.07 O.OOE+00 14E1 4 s.11E-04 W.occ 1.8ssE+02
Kr s5 1s561sE402 386.76 678.07 0.OOE+00 5.8E+7 0 1.06E+01 7.00C0 zcaE+ot
tV-237 sss61IE46 38.76 67807 O.OOE+00 3.71E-03 646-03 11Mt 2a24PE+oe
P-231 5.0738E.09 386.76 676.7 0.00E+O 1.s6E-06 3.44E-06
PU-210 6.6176E40 386.76 678.07 0.0DE+00 2.2SE-07 4.4sE-07
PU2147 1.7606E-0 38s.76 678.007 Q.4.E+CO E6E443 t.144-02
Pu-236 1.44C36E02 386.76 678.07 O.OE+00 5.17E+00 a77E+co
Pu-23 4.2783E-0 386.70 670.00 1O.E10 1.65E4- 2.1oE- T
Pu240 9.43s7E4-0 386.76 678.07 0.00E+00 s.46E602 1.65E+4
Pu-241 7.8s4sE43 386.7e 678.07 O.ODE+00 3.05E+ 5-O 35E+00

POut242 3632sE47 38sa78 67ao7 eOE+ 1.41E7+4 0246E840
RF?26 1s516sE-s 386.76 678.07 O.OOE OO s.s7E407 1.03E.0e

Ra-2 4.2429E.14 386.76 67ao07 QOOE+CO 1 .64E-t t 2.8SE-I I

Ru-106 7.0833E-15 3sa.78 678.07 QOOE+CO Z.74E-12 4.80E-12

SO-79 1 .Zs2sE-s 38e.76 67ac.07 O OOE+OD s.ooE403 a77E403

S-126 t.1s7tE-0s 3sa.76 ff78.0 QOOE CO 4.4sE43 7 ssE43

s-.so s.430SE-M 38e.78 67aw0 Q.OOE+OD 3.GsE+02 aME+02

Tci99 4.223sEt44 38a76 678.07 QOOE CO 1.S3E tm8 e6En01
Th-Ms 1.7s6BE-11 388.78 978.0 QODE+ OD .asE-0s t.22Eos
Th-230 1.ossE W7 388.76 678.0 QOD0E+OD 4-2DE-s05 7.36E405

Th-232 4.s809E-14 386.76 678.07 Qoa0E+00 1.s3E-11 3.38E-11

TI-208 3.49ssE-0 3a676 67ao7 Q.aE oo 1-33E-5 Z37E-05

U-232 9.479SE-0 386.76- 678.o7 ooa0E co 3.67E-054E4 Theiinil Power
U23Li-=~s3ii7 678ao7 O.OOE+00 1.6SE-0 2.ssE-e MoNia Hea Bondin

LL234 1.8817E404 386.76 67aQ7 O.OCE+CO 7-20E42 1.26E401 Output- Heat Outpdt
u-23 -Z.7235E408 3sa.76 QOD0 1A44E403 3.0E-4 1.44E403 (at)^ (WS"

U230 1-s4s3E-05 38&.76 6M78 W OOE+00 s ssE403 1 .QsE42 4-1E0 sze4E0

U-238 -4.28s1E-M 3saL76 QOO0 1.61E0s 1AsE-0s 1.61E OS TOWa Total
Y-90 a430sE-M 38sa76 67ao7 Q.ODE+00 365E+02 s.3s1 g:

oOMRadb , ,,VAl d .s ... 3.75E+02 e .58E~

1Tenvate Seledho S Mw., Burmy&- sum andfi -e . .-af,

Tenplate Setectiog Surunary
From SF Ud Ba for Parameter Ditfarence:

Reator Mor j UGHTWATE UHT WAlER
Fuel C l ALUM ALUM

SOL tH Ccnstlltouat U U
WE Enrichmet %.I 9329e08939 0to 100 _

Stumup Suwdruy (MWdr Basb tor bumup used In estimate:
Fla S'D I Enatd

N ~ ~ ~ ~ ~~~~~~~~~~o mlwadk ft.7 N"ma mm dhebcy4

678.0 ump *Walomid mm" id Bt b0. lamyd isms

Checks _

EstImate BM uf I
umup Gibu Glven Bumuu Estlmate E06 HMPm E30 Hlt

NOMIMW 1.72 I 108
Boundhg 3n

'ReaorwtdwrormvaowaesipO oroptwd~om~herW dasenwglonctbW~rba

*oTal bup lord aull kasodated wt Wts wot rk nem be dvide by SO. hea metal mas lo get spc buurqw values (MWVdkT).

I

J
J

J

U
U

J
I
j

I

J
j

--.
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Fuel Radionuclide Inventory Worksheet
.Fel aztd remp4bte Itrni eie.

I.- Fuet New: ORR AM3R2 LEU)
SNF I D# 165

Fue Ujnits S Di 2 - 91, CURVED PLATES
Havy Metal Ns: B01 7.69yt EOL-W3294kg
ROD Storage Ste: SRS

'Fuel decay art date: 1967
Eatates as of: 2D30

Template: ATR (Ugt Water, Mun., 6o b100%. U)
'Tanptate BUnwP(IWQ: 367.2

Template OL H"vy Metal Mass (T): 0.011669

Esimated
Canister usage:

18'x10
1 .44 1

Templte Ocy Time: 35 yars

11.Etiwes in X. b Y, Yb Gamma Sources

Photon Total
CUMWd From Nomuial Btnding Fuel hitial Activity Nominal Fuel Bounding Fuel Energy Photonslsec

Radlonucgde Template Ful BuMup (UWdW BMW (MWdf (Ct b: wetdCI) kventories(Ci) Group -4boundIng)
Ac-227 20068E-09 4.41236 8,824.71 .OOE+00 6.85E-06 1.77E45 Avg. MaV
Am-241 2.5251E-03 4.412.35 8,824.71 0.00E+00 1.11E+01 2.23E+01 0.0150 6.499E+14
Am-242m 39624E-07 4,412.35 86.824.71 O.ODE+00 1.756E-03 3.50E-03 0.0250 1350E+14
Am-243 1A.80E606 4,412.35 8,624.71 O.OOE+C0 6.57E-03 1.31E4-2 0.0375 1.173E+14
C-14 5.7053E49 4,412.35 8,824.71 QOO+00 2.52E405 6.03E405 00575 1263E+14
C136 1.3124E-32 4,41235 8,824.71 Q.OOE+OD 5.79E-29 1.16E-28 0.08s0 76O0E+13
Cn-243 1.1419E-07 4,4123S 8,824.71 O.ODE+OO 5.04E404 1.1E-03 0.1250 5025E+13
Cm-244 1.6522E6-0 4,412.3 6,824.71 0.00EOD 7.29E-02 t.46E-01 022 60568+13
Co-so 7.4047E-07 4,412.35 8,824.71 Q.OOE+OD 3.27E-03 6.53E-03 0.3750 2.67E+13
Cs-134 2.0456E-0 4,412.35 8,824.71 O.OOE+OD 9.03E-02 1.81E01 0.5750 4.72E+14
Cs-135 3.4477E-06 4,412.35 8,824.71 O.OOE+00 1.52E-2 3.04E-02 0oes0 5.766E+12
Cs-137 1.43656E+00 4,412.35 8,824.71 O.OOE+00 6.34E+03 1.27E+04 12500 2.790E+12
Eu-164 7i3230E403 4,412.36 8824.71 O.OOE+00 3236+01 .4G6E+01 1.7500 1.570E+11
Eu-155 5.9259E-04 4,412.35 8,824.71 O.OOE+OD Z61E+00 5.236+00 2250D 1.313E+07
Fe-66 2.2791E-06 4,4123S 8,824.71 0.OOE+00 1.01E402 2.01E402 z.7500 1253E.07
H-3 1.9698E.03 4,412.35 8,824.71 0.00E+00 8.69E+00 1.74E+01 3_J 000 7.384E.03
1-129 7.5300E4-7 4,41Z35 8,824.71 0.ODE+CO 332-03 8.84E-03 5.0000 3.0OE+W03
tr-85 4.1176E-02 4,412.35 8,824.71 OOE+00 1.82E+02 3.63E+02 7.0000 330SE402
Np-237 9-5752E46 4,412.35 8,824.71 0.00E+00 422E-02 8.456E-2 11.0300 3.6906E01
Pa-231 3.9379E-09 4,41235 8,824.71 0.001+00 1.74E45 3.48E-05
Pb-210 3.311SE-10
Pm-147 __ 9.2402E-04

4,41236
4,41235
4,41235
4,412.35
4,412.35
4,412.35

8,824.71 O.OOE+CO

1.07E+00 2.15E+00
Pq-241 1.6242E-02 8,824.71 I 7 7.17E401 1.43E+02
PO-242 3.6329E4.7 4 41235 8,824.71 QO.OE+00 1,60E-03 3.21E-03
Ra-226 9.0114E-10 4,412.35 8,824.71 O.O0E+00 3.98E46 7.95E46
Ra-22 3.1019E-14 4,412.35 8,824.71 O.0WE+00 1.37E-10 2.74E-10
Au-106 2.1225E-10 4,412.3 6,824.71 Q.OOE+00 9.37E-07 1.87E606

Se-79 12930E45 4,412.35 8,824.71 O.OE+00 5.71E-02 1.14E-01
Sn-126 1.1571E46 4,412.35 8,624.71 0.00E+00 6.11E-02 1.02E-01
Sr-0 1.3472E+400 4,41235 8,824.71 QOE+00 5.94E+03 1.19E+04
Tc-99 4.22396-04 4,412.35 8,824.71 0.006+00 1.666+00 3.736+00
Th-229 1-2407E-11 4,412.35 8.824,71 O.00E+00 A.47E48 1.09E607
Th-23D a.3407E-0 4,4123i 8,824.71 O.0E600 3,68E-04 7.37E-04
Th-=32 3.8371E-14 4,41235 8,824.71 O.0,E+0O 1.89E-10 3-39E-10
Tl-2C 4.0414E408 4,4123 8,624.71 QODOE+00 1.78E404 3.57E044
U-23 1.Q948E4U7 4,412Z35 8 ,824.71 O.WE+00 4.83E404 9.66E044
bY233 3.6275E-0.9 4,41235 8,824.71 O.WOE+CO 1.60E405 32COE45
W't34 1.8S62E404 4,412.35 8,824.71 O.OOE+W0 8.19E401 1.84E+OO
W-36 -Z7235E406 4,412Z35 QO 3.8E402 Z861E42 3.81E42
W-36 156493E405 4.4123 8,824.71 O.OOE+OD 8.84E402 137E-01

UW38 -42851E-09 4,412.35 0.00 t36E402 236E42 Z36E402
Y-90 1.347SE+C0 4,412Z35 8,824.71 Q.OOE+OO 5.95E+C3 1.19E+04
Othr adbinucls 8.04E+03 1.21E044

IIL T &hcioniuu~qDnp Srne". *Xd ChecU- ¢..-R ,,
TlIpLate Seectmunmary -

From SFD used Basis for Parameter Diferences:
Rr L~kItUGHT ATERWATER T W AXER U Tb t :

SOL HU conkon uu
*OL Enrihmn S. 20D03e1236 eo ID 100

rmup Summary (UWd) fasis or bumup used in estimate:
From SIF0 Eaiaed

Noi-uRal- 4412 kmePoWMtaid hmb 3ekeaWJmssdeS&W
eaundbug- 6.24 bag a" d b te 1 im _ nx

.Checla;

IEstimnated Burn~up
*an mup t p len Bn u Eftimated ROL HVGlVeM ROL Hll

Refnia:.e 0.e6 i
e O 032 . _ . _ .,3

Thermal Power
Nominal ia Bouncin

,Outu HeatOutput
:(Watts) ( Wafts)
7.3tE+01 1A.E4+2_

Total Total

'Reaca bshukwrk mm too vowe 1, so a os. W heeg or benr dais by SW heavy m al ea ikw g b. vl.

'Tota ban for ll kW ascted wih s wokhe Wmt be d~ by SOL MM M mass ID g5 sen 4c Wbs vdht (MWdlT).
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J
Fuel Radionuclide Inventory Worksheet

Fuel Namm ORR (U3S12 LELO

FuelUnit &Daswn I- ASSEMBLY
MM MeW UeS= BOW lh76k7i EOL~.t 08it
ROD Storage Situ SAS

'Fuel decy tint dalt 19U
Estimates s : 2030

Tempb:. ATR (U91x Waer, Aan.. 60 is 100%. U)
aremh. S~UW*k 3672

Tenpite B30. Heavy Metal Mass CiT): 0.00116669
Teamsle D v Tkow sa ves

Estimated
Canister use

arxIV _I
i 0.31

EL Estmats -- zx yX yb Ganma Sourc5
Photon Total

CIJMWd Front Noinal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonawtec
Radionuclid - Template Fuel Burnup (UWcW Bumup (MWdf (CO Inventories(C3) nventoIes(CI) Group tboundlaw
Ac-227 2.9739E-9 1.106.31 2,212.62 O.OOE+00 329E-06 6.58E-06 Avg. UOV
Am-241 2.5986E403 1,106.31 2,212.62 O.ODE+00 2.87E+00 5.75E+00 0.0150 1.140E+14
Am-242m .7010E-07 1,106.31 2.212.62 Q.OOE+O 4.09E-04 .19E-04 0A250 2.366E+13
Am-243 1.4858E-0f 1,106.31 2,212.62 Q.OOE+00 1.64E-03 3.29E.03 om7s 2D56E.13
C-14 5.6944E-09 1f108.31 2,212.62 O.OCE+00 6.30E-06 1.26E-05 0.65 2215E+13
C148 1.3124E-2 1t106.31 2,212.62 0O.OE+OO 1.45E-29 2.9DE-29 0.650 1-3336+13
Cm-243 7.9303E-08 1,106.31 2,212.62 0.OOE+OO &77E-05 1.75E-04 0.1250 t.711E+12
Cm-244 9.3083E-06 1,10.31 2,212.62 O.ODE+00 1.03E-02 2.06E-42 0.2o 1.1506+13-
Co-60 1.0310E-07 1,106.31 2,212.62 0.ODE+00 1.14E404 2228E04 0.37so 50106+12
Cs-134 1.3254E407 1,108.31 2.212.62 0O.OE+00 1.47E-04 2.93E-04 05750 t3706+13
Cs-35 3.4477E-t 1,106.31 2,212.62 0.OOE+0D 3.81 E- 7.63E-03 0.850 8.9676.11
Cs-137 1.0161OE+O 1,106.31 2,212.62 0.OOE+00 1.12E+03 225E+03 12500 3.626E+11
Eu-1t4 2.1879E03 1,106.31 2,212.62 O.OOE+O0 2.42E+00 4.=46+00 1.7500 2.375#+10
Eu-t55 7.2930E4S0 1,106.31 2,212.62 O.OE+00 8.07E-02 t.61Et z2s 23D4E606
Fe-55 4.1912E408 1,106.3 2,212.62 O.OE+00 4.64E65 927E-05 2.7500 2.721E+0t

J
J

J

(itH3

9.5861-06 1.106.31 2212.62 0.0DE+O 1.06E-02 2.12E-02 1
s nno I 1fl 212* f fODEno K 57E-0 t t2E-D5

Pb-210 6.6176E-10
PFm-147
PU-238
Pu-239
Pu-240
Pu-2411

1,106.31 2,212.62 O.0DE+00 7.32E-07 1.4BE-06
1,106.31 2,212.62 0.00E+00 1.95E-02 .90E-02
1,106.31 2,212.62 0.00E+00 1.59E+01 3.19E+01
1,108.31 2,212.62 0.00E+00 4.73E41 9.47E01
1,106,31 2,212.62 0.OOE+00 2.69F-01 5.38E-01
1,106J31 2,212.62 O.OE+00 &73E+00 1.75E+01
1,106.31 2,212.62 O.OOE+00 4.02E04 .04E-04
1,106.31 2,212.62 O.OOE+OO t.68E-06 3.36E-06

Pu-242
Ra-226 1.5169E-09

a

J

I
Ra-228 42429E-14 1,106.31 2,212.62 9.39E-11
Au-106

9.4308E-01 1,106.31 2,212.62 QOD.E+C 1.04E+03 2.09E+03
Tc-99 42239E404 1,106.31 2,212.62 G.OE+00 4.67E41 9.35E-0
Th-229 1.7968E-11 1,106.31 2,212.62 O.OE+OD 1.992-08 3.94E-06
Th-230 1.06566.07 11,106.311 2,212.62 0.006+00 1.206-04 2.40E-04

a Power jNornatln Heat Bounding
CVVW: Heal Oup~t
lWattal Iflattel11,t0.31 0.00 4.74E4- 1.73E-C
wss w ww %g

U23B 1DlEo401 2.2E+0
Total Total Jes 1.07E+03 2.1SE+03

ITemplata Setectiog Summasy ft~ ,
I P~~~~~~rom SFD USe" easMs for Paramner Differencesn

Reactor moderaton oeKWAER~ UL64WATER 1bTweruivrvassedifb"l~kiam
Fuel ClsddkW ALLAN ALIAS 1___Iftidt ratATh Teaptmla u ioue ineee l-elsnt rerrkffw AIR A rea

BoL HUllConstltuenta4 U J FXMaLL S80L Enrichmentd % 1 812 861 60ob 100 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Bu[upSunmmary (MIWd? sai for buenuip usedliftestimat
I ~~~~~~rmSD Estimated.ominam 1.106.1 kmpiibw cadtijd kmg ftigv M e anal m de~ayed,

____________________________22126 tusvmusaunwad loto Mmssasu h ap.

II

I
J

M.
NO .09

Estimated S0L HU/lven M0 MM
1.01a

Reacor apthwec se sem ovi otiage. pplg loro rdalecod .n hgtat i af casedtartsl.

T0wal bsp br lust macdaled W~h _t woktwhe mua be dvided by EL he"ay mal mas to gOd spefk bhms vale UW8UT).
tL

--Il
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Fuel Radionuclide hwentory Worksheet

Fued Name: ORR (UM31 LELI)
L- WI~~~~UF ID8-. 944

Feel Units & Dow.~ 33 -19 CURVED) PLATES
eAvvy MeWa Kan: DCL-.553%g; EOL.53255kg

POO Stompg S11ie: SRS

'Fud decay a da: 1987
Eaiae as ob 2030

Tasplat: ATR (UgIt Wasber lum.. 60 to 100%l , )

'rTplate sumup(Wd 3B72
Tm sOLte i0.eay iM ass ll): 0.00116689

Tepate Decey Tie: X vears

Estlated
Canister usage:

11l8xO'
I 1.38 1

IL Etirintites a s: 5 S 1n x. Xb b Y. Gamma Sources
Photon Total

CV1MWd From Nominal Bounding Fuel bin l Acjivity Nominal Fuel BS uding Fuel Enegy Phokt c
Rfadlonicide Template Fuel Burmup (MWd)

8 Bumup (IWd)f 401) bv i) bdemoCI) :imtorecl) Group fboun ong

Ac-227 2.00688E-9 2,731.39 5,462.79 O.OOE00 5.48E-06 1.10E.05 Avg. NeV

Am-241 2.5251E03 2,731.39 5,462.79 O.OE+00 6.90E+00 1.38E+01 O.1SO 4023E+14
Arn-242m 3.9624E-07 2,731.39 5,462.79 O.0OE+00 .M8E-03 2.16E-03 0.02So 8352.13

Am-243 1.480E-46 Z731.39 5,482.79 0.ODE+00 4.0SE03 8.13E-03 0.037 72622E13
C-14 5.7053E-09 2,731.39 5,462.79 O.ODE+00 1_56E-0s 3.12E-05 00575 7.816E.13

C-36 1.3124E432 2,731.39 5,462.79 O.ODE+00 3.58E-29 7.17E-29 o.osso 4.710E213

Cm-243 1.141sE407 2,731.39 5A462.79 QODOE+00 S.t2E404 6.24E404 0.1250 3.IIIE+13

Cm-244 1 5299F45 2Z731.39 A,462.79 O.ODE+00 4.s1E402 9.03E-2 o0s 4.0s6E+13

Co-60 7.547E-07 2,731.39 5,482.79 0O.DE+00 2.0E4-03 4.01E-03 0.3h00 1.71EE+13

Cs-134 2.411E702 2,731.39 5,462.79 0.00E+00 5.59E+02 1.12E.41 o7.s0 2923E+14

C 37135 95477E.6 2,731.39 5,46z279 0.000D+00 2.42E- 5.2s3-02 1.8e0s 2s76E+t2

Cs-137 t.436sE+oD 2,731.39 sl62W.79 O.ODE+OO 3.s2E+03 7.ssE+C3 1250 t.727E+12

Eu-154 73?23DE43 2L731.39 5A462.79 O.ODE+CO ZOD0E+01 4.0DE+01 1.7500 9.720EtO0

Eu-155 5.925sE404 L.731.3 A462.79 O.ODE+OD 1.62E+00 3.24E+00 22500 e 127E406

Fe-65 22E406 2,731.39 5A462.79 O.ODE+00 6.23E403 t.2sE42 2.7500 7Js57E+os

is3 ~~~~1. .sMsE403 2,731.39 5A462.79 QODOE+00 S ME+oo t OSE+01 35Mo 4.574E+03

1-129 7.s300E.07 z731839 6.462.79 O.ODE+ao Z06E4-3 41 1E403 s.0000 1.671403

Kr-S5 4.t17SE402 Z731.3 5,462.79 O.ODE+OD 1.12E+02 z2.2E+02 ?Aoo 2o49E402

Np-237 Ss762E.06 2.73t.3s 5,462.79 O.ODE+0 Z62E402 523E402 II=oc 2286E40

Pu-23 1.6217E-02 2,731.39 6.468279 0.00E+00 4.43E+01 8.86E+01

Pu-239 42S1OE804 2,731.39 5.479 0.00E+00 1.17E+00 2.34E+00

Pu-240 24333E404 2,731.39 5,462.79 O.O0E+00 Q65E-01 1.33E+00

Pu-241 1.6242E402 2,731.39 S,2.79 0.OE+00 4.44E+01 8,87E801

Pu-242 36B329E07 2.73139 5,462.79 0.O0E+00 9.92E-04 1.E4-03

9.01140-110 2,731.39 9 ____ 0.002E+00
E-14

i.462.79 O.0DE+00
1.1 5,462.79 OOE+00 3.16E-02

04-on If 2Z731t3s 5,462.79 O.OOE+00 3.60E+03 7.36E+03

__ Tc-09 42239E-04 2,731.39 5,462.79 O.ODE+00 1.t6E+OD 2.31E+O
Th-229 E-11

482.7s9 O.OE+00 1.10E-04 -

5,48279 O.OE+00 2.E-04
5s42.79 0.O0E+00 9.91E-06
5.462.79 0.ODE+O0 -07E-01

Themal Power

Nomina Heat Bouncing
Cu Nes Outt

(wafts) (Waft)
47+0 14E+01

Total TotaW

0.00 2.42E-02 1.6s-02
,462.n9 .ODOE+00
0.00 1.s2E402

y-n0 1.3475E+00 2.731.39 5,462.79 O.OE+00 3.68E+03 7,36E+03
OtierF 374E043 7.4sE.03

Tepae Seection SummarI
From 870 Used IOaaWa aamtrDflerences: I

Reactor MLirIOi teTWA1SR U WATER T&rTO aitse teed fo obilaweircueawr

Rue Cbd*;g- ALMJA AUJW. telusw ARTO~id~ coal hl am pamelar lewldmuu mftqn ATR amaui
306. NU eaiet. U- U

306. ff~rkchmert I. 19.818 so Ia 100

rBuWup Summary MWd? B0asis bW bumup used hI estimate:

I
SRo WD87 I Estimted I

Iimlsa:[

tBoudic

i2,7313 bsnuptucaaided km5 Its "e 7mt mans deswsywL
I AM±iIsaudtbwwwmuaaedlebe hice ur~ banew

L
jlatmawedemup/ 1 Estimnated EOCL HWMlven EOL NU

0.311
'Reactor sIadown. ce removal, domae, *p"g or iher date confminVa bt alalln ceased for AMe.

'roa wmw or all etaunated wi ts ee t nest be divideby 0 sm leav metal mass to get iedtc h p values idUT).
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-I
Fuel Radionuclida Inventory Worksheet -

4TOO 40taqo Itoutie.
Fuel Nuini OPA SPECIAL

Fuel Unkts A Desw. 11 -19 CURVEtD PLATES
Neov Meta Mase: S90L.=0.45ki EOL.l8A4k
ROD Storalle SY. SRS

'Fud dec start da 1565
Estmate odt 2a

Tempt" ATR A 4h Water. Alum., 60 to 100%, u)
Tempate unw UWW 67.2

Template 306 Hevy Mebt Una (M 0 0.00116E80
Templide Das Thm 50veos

Estimated
Canlste usage:

0313 1

J-D. Esdmaun.t - 'a u Xb b Y. Yb Gannoa Sources

Photon Total
CVlUWd Fros Noninal Bounding Fuel nU Aci Nominal Fud Bounding Fuel Energy Photoneasc

Radionucilde Tenplate Fud Bunup {UWdf Bumup (MWdf (Cl) lVentoute(C) bnventorles(Ci) Group (bohnding)
Ac-227 2.973sE-0a 3,37622 6,752.44 O.OE+00 1.OOE-05 2.01E-Os AM isV
Am-241 2.5986E-03 3.37622 6,752.44 O.ODE+00 877E+00 1.75E+01 0.0150 3.479E+14
An-242M 3.7010E.07 3,37a22 8,752.44 o.oOE+O0 125E-03 2-soE-03 0o2s0 7221Ev13
Am-243 1.485sE-06 3,37622 ,752.44 0.00E+00 5.02E-03 1.OoE-02 0.03775 276E+13

C-14 5.6944E-0s 3,376.22 6.752.44 O.oOE+O0 1.92E-0 3.M66-0 0.075 7613
cI-W 1.3124E-32 3,376W 6,752.44 O.OOE+00 4.43E-2s a8. -2s 0.0850 4.06W+13

Cm-243 7.9303E-8 3.37e22 6.752.44 O.OOEOO 2.68E04 s35E404 0.1250 ze.8E+1 S
Cm-244 9.303E-W 3.37e.22 6,752.44 O.OOE+OO .14E402 62E402 0.2W0 3.510E+1
Co-60 1.0310Et7 3,376.22 6,752.44 0OOE+00 3.24BE-04 6_4E-044 0 0 1.523+11
Cs-134 1.3254E-07 3,37e.22 6.7s2A4 Q.OOE+00 4.47E404 a95E404 o.5750 Z554E14
Cs-135 &.4477E&e 3,376.22 6,752.44 O.OOE+0 1.16E402 2.33E402 8 2800737E+12
Cs-137 1.0161E+00 3,376.22 6,752.44 0O.OE+00 .43E-03 6.8E+03 12- 1.107E012
Eu-1s4 2.1879E403 3,37622 6,752,44 O.E00 79E8+ 00 1.28E+01 17500 7249E*
EU-155 7 s30E-05 3,376.22 6.752.44 O.OOE+00 23.2E-04 4.92Et.0 2Rtm 7.0e1Ema
FU-25 4.2912E5-0 3,376.22 6.752.44 O.OOE+00 1.42E4-04 2.zE-04 Zm750.0 Bou 2Endn

234 I 864913E.04 3.376.22 6,752,44 O.0+00 6.87E+01 .273E+0 S5l000 4.5et2E
R-29 7-2.7253 -07 337622 0.7504 O.OOE+1 0 2.04E403 5.1-08 3 5attoo 1.9Wat+S
KU-85 1.5615E-02 3,37622 6752.44 0.008+00 5.27E301 1.06E802 7o00o 80271 +02
H! 2a 9See1E-0e 3.37e22 ,752.44 QOOE+00 3241E02 6.47E402 22W+o 01
Pa-231 5.0790E-09 3.37e.M ei752.44 Q.OOE+00 11.71E-5 3.43E-05
Pb-218 -42618-0E- 3.376.22 6,752-44 4OOE+.4- l23E-0T 4.47E-0t
Pm-l147 1.7606E-05 3.37e.2 e,752.44 QOOE+0D SS94E-2 1.19E-t
Pu-23B 1.406E801 3,37622 6,752.44 0.OOE+00 4.18E+03 9.73E+0
Pt239 4R2783Eo4 3.37u22 e.752.s O.ODE+s 1.44E+03 2.89E+00
Pu-240 2t429e7E 04 3,37c22 II752.i O.OOE0 0 S-0C1 1.64E+00 a
PU-2411 73949E403 3,/22 6,752."4 O.OOE+0 2.o6z7E+01 s-33E+0t
Pu-242 3.6329E407 3.37e.22 ff,752.44 O.OOE+OO 1.23E43 2A6E43
Pk-22e 11.619E.09 3,W7.2 e,7s2.44 O.OOE+00 5,12E-011 1.02E-t5
FD-228 4.2429E-14 3,W6 6,752.44 QoOE+OD 1.43E-10 ZB87E-tO
PAJ-10 7.0B33E-15 37.22 e.752.44 .ODE+CO 2.3St-11I 4.73E-11I
S5-79 12St2E405 3,37e22 8,752.44 MOOE+00 4.3sE402 a73E402
Sn-128 1.1571E45 3.37e.22 6.752.44 Q.OOE+O 3.91E402 7381E402
s.-so 9.4308E401 3,37622 e,752.44 QOOE+OD 3.1E+03 637E+03
TC S9 4.2MM9E04 3J22 6752."4 QO.OE 0o 1 .43E+00 2.85E+00
Th-229 1.7968E-11 3.3a22 e,75z44 QOOEOO e.07E-W 12tE407
Th-230 1.0BSSE407 30.3722 6,75z44 O.O0E+0 366sE44 7-3E044

To232 4.St809E-14 3.3722 e,75z44 Q.OOE+00 1.68E-10 3-1sE-10
TI-208 a4995E-W 3.376.22 6.752.44 O.OOE+00 1.18E-04 9 -0s4

ii 232 9.47S98E-W 3.37e.22 e.752.44 QOoE+0D 3-20E44 AOtE404 Thermal Powr
U433 42538E49 3.37e22 6.752." Q.OOE+OO 1.44E-05 2.87E-05 NonmtS Heat Bouding
U-234 1.817E404 3J76 6,752A44 QOOE+00 629E0t 1.26E+O Outpul Hea upu
u-235 -2.7235E48 3.376e22 QOD0 1.13E402 2.Q7E403 1.13E402 (atw) (wam

uO23e 1.54S3E-W 3.376.22 e,7sz44 Q.OOE+00 523E-02 1.05EiE4 4.0N+t J.OtEM
U238I *4.2851E-co 3,376.22 QOD0 5668E43 s64E43 5.s6E403 TOWa Total
Y-s0 s.430SE-W 3.37e.22 6,752.44 QOOE+00 3t8E+03 6e37E+03
Other Raincie 3.27E+03 6.55E+03

Temnplat Selection Sturm m ry
Frm SFD Utie B for Parameter Dif es:

Redo Moertor UTWATER 1 G WAtTS ~lWudWbF eRl

Fud Clddi n ALiud ballsluv mpan_
BOL HU C cndtlurt U U

IB L E d % 236478o 0 so a 100

Bumup Sumnuary (UWdf 1SEaals for bunup used In esmatt

F~~~~~~~~~~~kn Sdm&O km EtMiwtlm ewe~~z z z~~z~~ Eatimat:~ ~~bflw b'- i -I ep
B | e;7sz44 Bt t~~~~~lW a#Wl~~~d b tt m~ t ingh

Checks_ ____

Esimated Bunup

bumup kltijft cGve" Dumus Eatmastod EOL HUr"vem EOL HU

t40inmaL 0.4S9 1
DoundWg: 0.97

'Realor n. cae rm'oval sorage. fpg oaar dale cortimilg tide Iadalon ceed lor fuel.

'Total kXp ks t ful eodaed wm wok mud be vde by 80L hy m mama ogespet t bulC pl values WdlT.

j

J
J

U

U
j

j

i
i
J

3j

-J
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Fuel Radionuclide hwentory Worksheet
i. Feel and imiplatte Aiformatin , e

Fue Name1: OR-EW-t (MOX)
SNF D t. 160

Fuel Units a Deow: 1-19 CURVED PLATES
Heavy Metal Ma OL. EOL40.07kg
ROD Stoage SOW HEEL

Fuel decay tar date: t.lo
Estates of 2030

Tmplate: (Noust Cae)
aTimpiate tNUwp(MWd): 62.5

Tenplae 30L Heavy Metal Mass (UT: 0.00186865
Template becay Time: E0 Years

Estimated
Carnister usae:

1610'-IO

T -
- D. Eatimntes No x- N- b V. W. Ghmnma Sources

-- 4

CIUUWd From nominal Bounding Fuel bmw Activity Nominal Fel Bounding Fuel
Template Fuel Sumup (MWO' Sumup (UWd .(C) mentoreCI) Iwentodes(Cl)Radioaclide

.
: _

Ac-427 66.62 66.2 .OOE+00 1.68E44

Photon Total
Energy Photons/sec
Group Ioundng)

Avg. 1eb
0.O150 56A39E+13
OO.iO 1.114E213
0.0375 9.415E+12
0.0575 1.778E+13

Am-241 66.52
Ani-242m 1-5728-02 652 __

1.6288E42
8.a3E+00

OOE+4400 1-52E41 1.52E-01 000 SSOi961E.12
66.52 0.OOE+0O 4.00E42 4.OE-02 0.1250 4218.E12

CM-244 9.4880E-02 66.52 66.52 O.OE2+0 6.31E+0O 6.31E+00 0225D 5.159E+12
Co-00 D 66.52 66.52 O.ODE+O 2.60E+02 2.60E+02.

_ _ _ _ _ _ _ _ _ _ _ _ _

Cs-134 66.62 66.52 0.00E+00
Cs-135 43976E-04 66.52

OS7SO 2235E*12
05750 3.695E+13
OISCO 8.094E+11
12500 1.842+13
1.7500 2.84E+210

Cs-137_1
2.48E+01

+00 6.65E-01 56 SE41 22500 1.031E+a0
66.52 0.00E+00 3.58E-01 3S58E41 2.7500 1.77806e

1-I129
tz si9 en co n f,6-vi A O7=.JM A O71--M a~ Giro o w

.0
1.0618E45 66.52 66.52 O.OE+00 7.06E04 7.06E-04 5.000 4.3m+04
2 2717E41 66 go PA6r. onodweo 151E~d1 1.51E+01 7Ao 4.651E+03._..--
1.6400E44 66.52 66.52 O.OOE+00 1100 56.05E+802

Ia-a.rd
Pb-2105 PM-147

OzZ 004-5Z %./L +w
4.7312E-8

1.50E+01
L- Pu-239 -4.6OOE-02 6652 0.00 2.18E+00 O.ODE+00 2.18E+00

Pu-240 -30127E-01 66.52 0.00 2.78E+00 O.OOE+00 2.78E+00
Pu-241 -12917E+02 66.52 0.00 7.16E+02 O.OOE+00 7.16E+02
Pu-242 -1.1381E-04 66.52 o0.o 120E-02

1.O760E47
6.0160E47

66.52 66.52
66.52 66.52
66.52 66.52
66.52 66.52
66.52 66.52

400 128-02 128E02
0.00E+00 1.11E-02 1.112-02

Sr40
_ TcB9

1.3859E+01 66.52 66.52 O.0OE+00 922E+02 9.22E+02
6.7678E-03 6652 66.52 O.ODE+00 450-01 4.50E-01

Th-229 2.2592E46 6652 6652 O.OOE4+D
Th-230 7.5955E-06

.04W-03
2.0521E4-4 i.00 1.37E-02 1.37E-02

t.00 2.40-02 2.40E-02
Thermal Power

Nominal H BSounding
output meal!Ot66.52 O.OOE+00 85.61E41 6.51E41

66.52 6.02E-05 3.03E42 3.83E2-02 l wtis) (Wats
0.wE2+C0 1.56E-02 156E-02 .E74+01 a5+01
7.49E46 7.71E-03 7.71E-03 I Total Total
O.OOE+00 9.22E+02 9.22E+02

3.42E+03 3.42E+03

I T laie Selection Siuimar
rm 'F FD Used

Reactor Moderator. LIHT WATE14 Ca)
f Fuel CladdkW SST SSTfncona

3OL MM Constituents Pu and U U. Th. & Pu
S OL E _kmr %. I b 100

I- Eurnup Summary (MWdf Basis 10r burnup used In estimate:
FmSFD Estated

Checks -

IEstiated Sunupf
S.mvp Mutt Given urmup Estrkneed E0L HGlve EO0 HU

Ntalt 1421 I 69
BourfnW 1----421

Rescior ,adow. cm rmoval, sorage. er ppl or e,*e doe wxmi-g M radatn ead or sl.

Iaeal mip for an kle associated wlft tis worklet must be divded by SOL heay metal mass boget edftk kOM ve MWcMT).

, O 2JSNW REP-07
Peviskon 0

March 2003
Page 023 al D-85
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Fuel Radionuclide hwentory Worksheet
t Fadl 04X I-PlateJ.)n atmado .- a_ _ F uel Name: PAR- U1 WALX-LEU) PHLLPINES

SNF ID V. E5B
Fuel Units & Deemn -17 FLAT PLATES
Hy Uebt Ka: BOL.20.328kg EOL.19.713kg
ROD Storage Site: SfS

Fu decay St dae: t96
Estimates as of: 2030

Tenmpate: TRIGA-AI pLWA-Zax. Akan.. 10 b 20%. "
"Templite Bwnup(UWd)I 6A5

Template 8OL Heavy met hMs JUT): 030018
.Tmnplate Oecwy Tb 25 yses

Esirnated
Canirter usage:

1.250

iLWFfAtlates:, en .e, m, X.Xb b Y Gamma Sources

- : : ~~~~~~~~~~~~~~~~~~~~~hto . Total
ClMWd From Nomia Bounding Fuel Initial Activity Nominal Fuel Sounding Fuel EeWgy Phootntteec

Radionuclide Template Fuel Bumup (lWd)' aumup (MWd)' (Cl) wentorft Ci) brentorea ) Group Itoundlng

Ac-227 3aB271E40 587.03 1,174.06 O.OOE+00 2.25E-06 449E.06 Avg. eYv

Am-241 4.419SE-03 587.03 1,174.06 O.OOE+00 2.59E+00 5.19E+00 0.0150 1 061E+14

Am-242n 1.8195B.06 587.03 1,174.06 O.OOE+00 1.07E-03 2.14E403 00250 2102E+13

Am-243 2327E-07 687.03 1,174.06 0.008+00 13-02-04 0.0375 2.1o m35E3
C-14 4.3203E-05 687.03 1,174.06 O.OOE+00 2.54E2 5.0702 0.0575 2.OSE+13

cI36 4-3023E-08 587.03 1,174.08 O.OE+00 2.53E-0 5,06E-05 0.063 1256E+13

- CM-243 I6 E(7 57.0 11706 ODE0 9. M es72E04 7 0.1250 12M7+13

Cm-244 1A660E-06 587.03t 1,174.06 aOOE+OD S.61E-4 1.72E-EB 0p25 1.146E+13

COeo0 2237SE-03 597.03 1,174.06 O.ooE+00 1.31Ex4W 2.63E+00 03ME 4.766E+12

Cs-134 1.2s2sE404 687.03 1,174.06 aOOE+OD 7.3sE42 1.47E-0t O.Sm 7.707E+13
to13s 3.154sE-5 587.03 1,174.06 O.ODE+00 11.8E402 3.70E402 OA oGso 36E+12

Cs 137 1.7368E+00 687.03 1,174.06 O.OOE+00 1.02E+0 2.04E+03 12sco 6.674E+12

Eu-154 2.s947F41 587.03 1,174.06 Q.OOE+eO 1.58E+2 atSE+02 1.75CO ZO4t3E+II

Eu-1155 2.ess7E4C2 $87M3 1174.06 _ QOOE+00 1*s8E+0 3.1sE401 22500 3.135E406

Fe-6s 42105E-05 ss7.03 1,174.06 Q.OOE+O0 Z.47E402 4.94E402 Z7500 7219E+06

IS3 3sf173E403 587.03 1,174.06 O.OOE+00 2.06E+00 4.13E+00 &5cOO 11.71161+03

l1429 7-4805E-7 587.03 1t1748e6 O.OOEMO0 433E04t 857E44 5000x tL705E+02

Pb-210 1A095-E13 687.03 1,174.06 0.0OE+00 8.801-111 1.76E-10
Pmn-147 1.0567E802 587.03 1,174.06 0.OOE+00 6.20E+00 1.24E+01
Pu-Z38 1.1543E-03 587.03 1,174.06 0.008+00 6.7sE-01 136E+00
Pu-239 5.8917E403 687.03 1,174.06 O.OOE+00 3.34E+00 6.68E+00
Pu-240 22602E403 587.03 1,174.06 o.O0E+00 1.33E+8O 2.68E+00
PU-241 4.8045E-02 587.3 1t174.06 O.OE+00 2.82E+01 564E+01

Ru-106 5s~ w687.03- 1,174.06 Q.OOE.O0 s&91E-5 -1.1sE044

So-79 12sME-s 587.03 _ 1,174.W &ODE+OO 7-sE403 1.s2E402

Sn-1126 t 2sE-0s 587.03 1,174.06 Q.OOE+D 7.1sE403 1A4E4O2

sr-go 1B61esE+00 587.03 1,174.06 (XOE+OD sA9E+O2 1t90E+03

Tc-99 4.4120E04t 587.03 1,174.06 0.OOE+OO tss9E-Ot 511SE011

Th-22s 4.5684E-10 587.03 1,174.06 Q.OOE+00 2.6sE40 5.3eE40

T23D G.SVI1E-111 587.03 11,174.06 Q.OOE+O0 4801E0s 8 82E-s

TS-232 2.3744E-10 ss7sa3 1,174.06 O.OOEOD 13sE407 _ 2.7sE407

Ts2-s t736sE-0s S8783 1.174.06 Q.O0E+O 1s2E-05 2s4E46 _

W-32 4.67s7E-0s 587.03 1.174.06 Q.o0E+00 2.7SE-0 SAIE405

UW33 1.3146E407 587.03 1.174.06 = QOOE+e0_ 7.72E-s05 1.54E044

W-34 2s72sE47 587.03 1,174.06 0.M+OD0 1.s1E44 3.D2E044

w-3s 7 7s6159E46 5s7.03 QOOD 873FE03 7.20E-0 8.73E-03 _

Thenmal Power
lominal Heat 1 Bounding

.IOutput .er Output
IWatt) lNais)

U-236 1.2719tsE5 587.0 1,174.08 0.OOEO+ 7A7E-03 1.40E42 IIJ 1.2101 ZetE.Ot
UWm38 -3.885748 587.03 O.O S.47E03 5.46E43 5.47E43 Total Total
Y-tO I It6c-Ea 58 7.0 1.7A AR in frvcd0 0AGPJ I o_ a

1.10E403 221.+03

ow os wI wsw

IS nmplate tection Surnrma _ _ =
From SFD Used

Reactor Moderator. LW AND U 2RC HYWRIE LW AM U ZIRC WDRAuet chn9:i AU)ltA-a° ' 1Z ±
tSOnu r SumrO t 1 t9J782tS2 tOb20.t

laBurup Surnmnary itWdoa
I ~~~~~~Feex SffU | t~

n.---
-I---.

IBais for burnup used In estimate:

I
W7 ~~~sasedto MM weael MMaes.m

.5

I
901lated _

muDvep r"I C i G rn
noliNkwt 0.7t

Eatineted O. tN ien t. NMl
I t-- - -o.0

. -1I ,- - v
'Reactor tino. eoe min r .nlag. lt r dher dae etfinglk trran c tsedor tr.

"T, bpup o -ar idut assodatd wIth oif workstiet nut be remd by SL heavy mwnela togm specific betl values mw8dvr).

..-.- DOEISNFIIIEP478 
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I
Fuel RadionucIido Inventory Worksheet

I 1usd auu41Tenvhdaswwlvwlitioc,~ -2~4

Fuel Na~me PUPDAUN WIVERSITY 8J-AIA HEU)
SNIF ID #' 177

Fuel Unins A Desem 124 -ELEMENT
HeMv Metal MomN BOL.22kg: EOL.22ft
ROD Stwrage Sr= SRS

'Ful dece stdatde 5036
EtnLatea as all 2030

Templatsc ATR OUgM Water. Aan. 60 I 1Q00. Ul
rTenplaie %lufMW* 3672

TUa llh0. HeaMo Meol Mans oTot 016&9
Ta...d.f 0D Tb.F.m 6

Estimated
Canister usaJ

x8u10I
3.4

IILFtlmat.-~ in mx,, xb b y. Ye Gamme Sources

Photon To~t

CVUMWd Ffo Nomina 80undig Fudl hit~la Acvftvy NominaFud Boundbn Fud Energ Photo ctm

Rafionuclide Tenfft Fud Burnup (tlWdf 8urnup (tWdyV (CI) triventlorls(CI) InventorlsUI GuP (bounding)

AC-227 1.4545E-10 42.04 84.08 O.OOE+00 611E-09 1.22E8-0 Avg.5 5V

Am-241 1.1190E4-0 42.04 84.08 QOD.E+00 4.71E-0 9.41E-02 0.ot50 1.622E+13

A-2420n 4542E4-07 42.04 84.06 O.ODE+00 1.96E106 3.82E4-0 0.0250 - .439E+12

AC-243 4.4921E46S 42.04 84.06 O.ODE+00 2.027E4 1.25E404 0.0375 31.12

C-14 5.7244E-09 42.04 64.06 0.ODE+00 2.4E-07 4.81E407 64A0 3.175E912

s? 1.3124E42 42.04 64.06 O.X0E+00 5.52E431 1.140E40 o.o850 2.022E+12

C-243 2.3676E-07 42.04 94.06 .OOE+00 9.95E6OS 1.99E405 0.250 1.751E+12

Crm-244 5.2042E-C6 42.04 84.08 O ODE+CO 2.19E403 4.38E403 0225 1 713E+12

CoO-6 3.82E08E4 42.04 84.08 O.OOE+COD I.1E-3 32tE403 o-mo 8.293E+1 I
Cs-134 4.SB93E-t 42.04 84.0S O.ODE+CO 2.05E+Ot 4.09E+01 0.5750 _ .139E*13

Cs-135 3.4477E OS 42.04 S40 .D+O t4E4 2.9m0E4 02so 1 -IQM*12

Cs-137 2.873tE+C0 42.04 84.08 O.ODE+OO t.2tE+02 2.42E+02 1250 2.968E+11

Eu-154 8.2053E402, 42.04 84.08 O.OCE+OO 3.45E+CO S.9OE+CO 1.7500 1245E+10

Eu-155 3.9134E-02 42.04 84.06 0.00E+0C 1.86E+00 3.29E+0O 22500 2.611,E10

Fe55 B.7429E-3 42.04 S4.08 O.O0E+00 2836-C 5.67E-0t z7500 11502E+60

J

JI

H-3 42.04 84.08 O.OOE+00 4.46E-t 8.9tE-t 3.5W0 1.66E+60

I-1 5.o0W 429M+01

U,

Pa-231 8,9297E-10 42.04 84.08 Q OD .E+00 3.75E-06 751E-08

Pb-210 3.7609E-12 42.04 84.086 0.OE+00 1.58E-10 3.16E-10

Pn-147 2.5462E+O0 42.04 64.06 0.00+C0 1.07E02 2.14E+02

Pu-238 2.006E02 42.04 84.06 0.00E+00 6646E-01 1.73E+00

PA-239 4.2838E44 42.04 84.08 0.0000+C 1.SOE-02 3.60E-02

PU-240 2.4401E-04 42.04 84.06 .OOE+0 O 1.03E42 2.E-02

Pu-241 6.8784E42 42.04 84.06 O.OOE+00 2.89E+00 5.78E+00

PUA242 3.6329E-07 42.04 4.06 0.00E+00 1.53E6-0 3.05E-06

RB-226 3.8045E-11 42.04 84.06 0.00+00 1.0E6-09 3206E09

Ra-228 2.902E-15 42.04 84.0 O.OE+00 126E-13 2.51E-13

Ru-106 1.9065E41 42.04 84.06 O.OE+00 0o1E+O t.60oE+01

So-79 t2936E465 42Z04 s4.08 O.ODE+CO &A4E-04 1.09E-03

SnF126 1.1574E-05 42.04 s4.0s O.ODE+CO 4 S7E404 973E044

Sr-go Zr75CSE0 4Ue04 84.08 rOPr E+0r 1.16E+02 2r31E+02

TC-99 4223sE404 42Z04 84.0s OAM 00+C 1 JSE42 3ssE402

Th-229 1.SUMs-12 42.04 84.0s QO.OE+CO 7.s2E-11 1-s8E-110

ThM30 1r7042E-M 42.04 u.0s QCCE+OO 7.1BE407 1E_ t a

TBM S m 7.132E-15 42.04 84.08s oODuE+OO 3SE-13 BSe7E-13

Tt20S 4.4083E-0 42Z04 84.08 O.OOE+OO 1.85E-08 3.70E-06

U-232 1.31s1E407 42ZC4 84.08 Q.OOE+CO ss3E-0s 1.11E OS

U-Z33 1.9sB4Ew 42Z04 84.08 QODOE+00 S 2E4S8 1.B4E407 F

U N-234 13:371 E404 42Z04 4S08 QtOOE+00 7.72E43 1.e4El02

u423s -2.7Z35E- 42Z04 QOO 4.41E403 4.30E403 4.41E403

U-23S 1-54s3E-0s 42Z04 S4.08 O.ODE+CO B s1E44 13CE403

u43s -42ss1E-s 42Z04 Q°°0 5.s7E-0s 5.95E-5 s.s7E 05

Y-s0 2.7s05E+cO 42.04 S4.08 Q.ODE+OO 1.16E+02 2.3iE+0

09 Radorclds -2.16E+02 4.32E+02

DoM~aeaikcust 842r 0*U~r.a~ ed vS ene ae 2 tm1tlbu

Temiplats Selecton Summary
F SFD Usd as for Pa er Dffmren :

Rewdor Modwstor: UiM : WATER L rK EtTWER

FuS C _ ~~~~~~ALLIM
at MN =Con : U U

8umnup Su q 11mv (UW8a? tor tu pue #la estmaeb:

Frm SFD Estmate

Kwdrwft[~ 42 0 N w _maed be 2 d SDL " mn

Estimtd Bumup
Bu"p Umipr alve Rlmuw Eslsfed EOL Hlrse EOL H

Nomhwf- 0.05 iO9
oudhi: 012

i

Thennal Power

fonm~al Moo O ounding
Output HeM Output
(Wats) (Weas)

213E+06 426E+01
Total Total

J
J
J

F-
'Resdu slubl~an ooze womoval. sorage. shpping or other data confulanng Mdu kradaflln ceased for fuel

'Told hx0 ftr at luml aoedated wall MM woetkle nVAN be divided by 901. heavy metal maente got spetifi 205m valuae (MWdfMT).

-JA

S
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Fuel Radionuclide kyventory Worksheet

Fuel NunAC PURDUE UNWERSITY-NITR-8
I- ~~~~~SNFPD MI17S

Fuel Unks & Descr 16 -10 FLAT PLAr3S
Heavy Metal hiss: SOL.18.182g: EOL1.Il~akg
RMO Storage Site: SRS

'Fuel deay t dae 2035
Esurnates as au 2030

Tmrhpabt ATR (O14 Waler. A&.n.. So t100. U)
lremplate Oianup(UWd(: 3672

Template SOL Hey Metal Mass (UT): 0.001166
T....kt D- Tbe S e

Es*mated
Canister usage:

IBSxIW
0.4

'U. Edtim*5 es Il b b. y . b y. | Gamma Sources

Photon Total
CMWd Frm Nominal Bounding Fel hintial Activity Nominal Fuel Bouiding Fuel Eer Photonslsec

Template Fuel Burnmp (UWd)' Sumup (MWd? (C) hIventora(CI) wentorv )I Group (bounding)Radlonuclide
Ac-=27 1.454SE-10
AM-241 1

5.01E-08 OE47 Avg. MeV
3.85E-01 7.71E-1 0.0150 1329iE+14
-.56E-04 3.13E-04 I OMso 2M633+13Am-242M _ OOOE. 0 Oo

Amn243 688.76 o.ao0oD 5.143E-4 1.03E-03 o0037S 2.642E+13
688.76 o.o0E+00 1.s78-0 3.E4-06 1 0.0575 2ss%3+13

3"4.38 68a76 O.OOE.0 4-52-3D 9.04E-30 I o.oss o 1656E+13
3"448 688.76 O.OE+00 8o15E-05

CM-244 5s2042E-05 344.38 688.76 I
Co60 344.38
Cs-134 +02 .5750 9.3320+13

Cs-135 3.44 1.19E-03 2.37E-03 _OS500 1 .307+13

Cs-137 I O.0oE+W 0 9.8.+02 1.*8.03 125DO 2431E812

Eu-154 688.76 O.0OE+00 2.83E+01 5.65E+01 1.75CO 1.20E+11
34438 688.76 O.OIE+00 1.35E+01 2.70E+01 I 2500 t2.13sE31t
344.8 688.76 O.OOE+00 2.32E+00 4
34438 688.76 0.OOE+00 3.65*+00 1

7 344.8 688.76 _ 0OE+00
Kr-85 344.8
Np-237 1t000 5277E.0

Pa-231 &9297E.10 67.15E07

Pb-210 1.30E-09 2-E9-09

Pm-'147
Pu-238
Pu-239
Pua-240

688.76 0.OE+00 8.77E802 1.75E+03
3443£ 688.76 O.OOE+00 7.0sE+00 1.42E+01
34438
344*82.440tE-04

. -;

Pu-241
Pu-242 3.32E-07

344*8
344*8
34438
34438
344*8

688.76 o.0o0+O0 1.48E41 2.9sE-01
688.76 O.0.+0 6AE.43-02 1.6sE401
6s876 0.O0E+0 0 2.37E+01 4.74E+01
688.76 0.O0E+OD 125E-04 2S5OE04
688.76 0.OE+00 1.31tE- 2.62E-08
688.76 O.OE+00 1.03E-12 2.06E-12

W68876 .O0E410 6S6E+01 1.31E+02
Ra.22
Ru-106

344.8 6s876 O.OE+00 445E-03 s sIE-03

2.7606E+00
4.2239E-04

344.38
344.38
344.38
344.386- Th-299

Th-230
Th432
TI.08

1.884SE-12

688.76 Q.0o1+00 3.ssE43 7.s7E43

68876 0.oE+00 9.47E+02 1.89E9 3
68876 0.00+00 1.4s-41 2.91E41
688.76 0.O0E+0O 6.49E-10 1.303409
68876 o.oo008. 6678416 1.17E-05
68876 004.00 2.60E-12 53sE-12
688.76 0.O0E+O0 1.523-05 a.03Es-0
688.76 0.00E+00 4s38E- .06E-05

68.7 Ueg AA 7 C -
Thermal Power

68876 0.003+0 6*84302
esa76 O.aOE+Wo 6.3E-02

1784=1A
1 27E-01344*38

Nominal Neat Soundling
Ou- Heat dlotU
nv)fi ##W.".1-06 344* 0aO0 7.47E43 6.33-03 7.47E43

-45 34438 68876 o.O0E+00 5.34E43 1.7E-02

-09 34438 . o.0o 4.96E43 4.9sE43 4.sE4-03

p00 3438 876 0.003+00 9.478+02 1.89-0
1.778+03 3.54+0

er,,p S ..... OM'a 13iedks

1.S+1 3.49E41
TOWa TOWi

Teiplate Selection Summary
Frnm SFD ds

Seactor Moderator L UWA1ER UAHT WA1ER

lFul Cadding tAL ALUM
S0L Nl ConaIenta U U
JS*OL b2v±cr % 19.002 to 60l100

Biup Sunamry(W FsL I - Fram SFD I EW~~a_ _

[deass fo Parameter Offlerences:
[nwree iat wet tve Vie laicai aenma:

ema~wA ATRT0aitmid hi ewamutr (uablmmiei( VrATRAuenehW

_ Basis for burnup used in astimate:

I I
34J k~rn baROW l bsed M2% cdBM U" xW metlmE

jauieglVmUsaedhhe tkalc. eraW
__ -..

Whacks

I
Estimated EunupI

Bumnup Multiplfer GAMi Suful,
I o0e0

Estimated COL Mjtfwn .fOL NM
I o

1 1-1 IL __ -.-, _______________________________

'Reactor dwm.mcore reoa. ae, a4pg or r d le e tarabonterul

-rbtal btim hd fe all W aswcaledWM e woahet ged- be ivkled ly SOL heavy eaW UMe ID tI SgadAc buaW vtks 4(MW7.
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Fuel Radionuclide Inventory Worksheet

Fud Nalurn R2 SYrR MM3 LEU) SWEDEN
SW 0 S 42

I'velUnits Desn 8 IB- RTYPWE
Heavy Metal UMea BML-35147kg: EOL308.077k
ROD Star80 Sit SAS

'Fud decay SW dat= 1996
EstUmates we *f 2030

Tao WAlK ATR3h (9tWWof. MaL. 0011001%.U)
'Ternplate Burmip(LiW41 3672

Teapilaft BOL Neavy Met al i Usse ( 0r) 00116680
Ternpiale OaeaTMle 26 yea

Estimated
Canister usaq

1U*2I11O'
I .06

JY. b Y. Yb ~~~~Gamma Sore

Nomnal Phto Total
CIUSWt Frromdu Bounclin Fue' bIla Activity 'Nomnal ~ Fu Bounding Fudl Energy Phobonsifsc

Ra-dionucticln TemPlats Fuel Bumup lld 8uurt ( liWdV tc3O bvenorbe*Cl) b ntavOsM Groupi Moundh~j

Ac-27 1.1465E-09 40,241.32 80,482.63 0.00E+ 0 4.6tE.0S 9.23E-05 Av. MbV
Ar-241 2.056E-03 40241.32 80,482.63 O.OOE+00 928E+0 1.6BE+02 00150 7531E610
Art2423 4.t476E407 40,241.32 80,482.63 O.COE+CO 1.67E4- 3.34E702 01.002 1.565E+15
A-243 1.4894E48-0 40,24132 80,482.63 O.COE+CO 1.9E-042 *.2E4-1 04OM 13S3E+15
C-14 5.71C8E4-9 40241.32 80,482.63 0.00E+00 2-.E-064 4.60E4-4 MOM Z.4S3E+15

-1 122-2 40.241.32 80,482.63 0.0+00 521E-2f 1.C6E-27 + 8128E+l4
Cr-243 1.4562E-07 40241.32 80,482.63 OODE+0O .86E403 1.17E402 0.1250 513E+14
CPi-24 2.4221E-05 40241.32 80,482.63 O.OE+00 1.72Et01 1.95E+C0 022 7122E+1
Co-60 2.756E-048 40,241.32 80,482.63 O.ODE+Q00 1.11E 2.?2E4 1375 .9+014
Cs-134 5.885E4-04 40241.32 80,482.63 O.ODE+00 2.37E041 4.74E+01 055 5.4E5
Cs-135 3U677E-08 40,241.32 80,482.63 O.DE+00 1.49E4- 2.77E92 6.-02z 78t+
Cs-137 1.8099E+4 0 40,241.32 80482.63 0.0+C0 7.28E+04 1.46E+S0 125 4635E+1
Eu-154 1.635BE4-2 40,241.32 80,482.63 O.OOE+O 6.S93E60 1.-2E+03 1.7500 2-01C-12
ERu155 2.4957E-03 40,241.32 80,482.63 0.00E+00 9.642E01 1.S3E+02 22500 1.533E+5
Fe-S 3.2707E-05 40,241.32 80,482.63 O.OE+00 1.32E+D0 2.6E+D 207500 1255E00

13 1.4504E-03 40,241.32 80.482.63 0.00E+00 1349E+02 2.78E+02 3.500 90521E+4
1-129 7157092+E07 40,241.32 80,482.63 O.OE+00 3.83E+4 61.3E4 S.oO 3207E+04
Kr-85 78423E-42 40,241.32 80,482.63 O.OE+00 1.16E+03 Q.32E+03 7.0xO 3.519E+03
WMFF3 9.W56tE486 40,4132 80,482.63 QODE+CO 3.'85E-0t 7.70E-Ot 11.0X00 3.949f+52

Pa 23 2.7voaE409 40,241.32 50,482.63 O.ODE+CO 1.13E404 2.25E044
Ptb210 12612E-10 40,241.32 80,482.63 0.006+00 5.08E-06 1.02E-05
Pm-F147 12962E42 40i241.32 80,482.83 Q.ODE+OO 52tE+02 1.04E+03
Pu-236 1.7549E402 40,241.32 $0426 _ _ E+0 _ J~ 1AE4 03

PI-240 2.437E-04 40.241.32 80,482.63 0.00E+00 9.80E+00 1.16E+01
PUF241 2.62ME02 40,241.32 80,482.63 O.OCE+CO 1 C6E+03 2.11E+03
PT-242 3.6329E047 40,241.32 80,482.63 O 00D+00 1.46E6- 2.92E-02
Piie2e6 4.4444E-10 40,241.32 8Q482.83 O.OOE+DO 1.79E405 3SE45
Ra-228 1.9714E-14 40,241.32 M78482.63 O.ODE+CO 7.93E-10 1S59E409
R7F106 2.0477E-07 40,241.32 80,482.63 0.00E+00 .24E43 1.60E42
So-F79 12933E-05 40,241.32 80,482.63 O.OZE+CO 5.20E401 1.04E+OO
Sr-126 1.1574E405 40.241.32 80,482.63 O.OOE+CO 4.66E-Ot 9.332E401
Sr-90 1.7Q92E+C0 40.241.32 80,482.63 O.OE+C 6.88E+04 1.35E+OS
Tc-S9 42239E404 40241.32 50,48Z-63 O.ODE+CO 1.70E+01 3.40E+01

TtF230 5.8497E48 40.241.32 80,48Z63 O.COE+CO 2-35E403 4.71E403
_h23 269D6E-14 40,241.32 80,48Z6 QCODE+CO 1.D8E49 2.17E-09
80ODE+OO 1.78E43 3.57E43
801232 I 2037E407 40.241.32 80,482S3 QOOE+CO 4.84E- 9.69E-0 TAHu POW

U-w233 lOOt1E409 40.241.32 80,482.63 O.OCE+CO 12tE404 2.42E404 NominalHod:- Boundi"
U-234 1.8497E404 40,241.32 80,482J63 QOCOE+CO 7.44E+00 1.49E+01 'Output; Had Output
U-235 -2.723SE6 4024132 0.00 1B5 01Et 4.11E402 1.5tE41 (waft )ud
U-23rs 1.5493E405 40,241.32 8Q.482.63 QOO+C e 23E401 1.25E+CO Jii1E+DD 1.70E+08

U-238 -4.2551E409 40,241.32 0.00 9.47E402 9.45E42 9.47E42 Total Total
Y-90 1.7094E+00 40,24132 80,482.63 O.ODE+OO 6.8SE404 138E+05
Other Rabnclmkes 6.93E+04 1394E+05

Tepate" Sedeti Suntartu
Frar 8FO Urd lasis tor Pnramnetr Difference

FDrf m uLt be fv k W eav metl ATsi Ttn ca al bf co p r (lW ATP a re
eSM HI _nbwz u u M*

BOL Enicher %dV 19A14262055 tO b 100

Bttup Summrnry (llWdr fo~h1r b~umvp used In estimat:

From SM ~ Esthfte
r S i~~~~~~~~~0.241:N bffl" cgmft mf hqma andsa

BaundhtFI | ~~~~~80AM 6 3B .. .bwmv _btbslix w- x

Checksi
EsftaW fBurnupf

B muftlowt Give Btiu Esiae EOL HWCSivn EOb Hlt
tl ~~~~~0.36 .t

Soundingr 0.73

fshtoaw a hmvt as tud associtdwah ws wtd _ r bei dwbfd by BOL tya mestal mas ID On speili NOW valm_ (LIMMI).

J
IJ

J
U,
U
j

j

I
i
i
Js

-J
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Fuel Radionuclide Inventory Worksheet
L-ueI anCITd r P1ae . X L a .tSan r

Fuel YN R-2 SVrR (UALX HEU) SWEDEN
SNF C t: 801

Fuel UnIts & Des 450 -UTR TYPE

eaMetalass: EBOL.11.1M: E0L45925g
ROC Storage Site: SRS

'Fued decey start dat: 1996
Esttimates d of. 230

Tarplate: ATR A.ghp Water. AMan. 10100%. U)

rTipate tmBunp(UWd): 3672
Terplate OL HeN y Metwl Ma (UT) 0.00116689

TmnotateftacSvTV: 25 wars

Es*Mated
Canister usage:

1SX10'
12.50

It. _ -imatfSs - ' ' 1i- X . Y. Yb Garmmna SourCeS
Photon Total

CUIUWd From nat Sting Fuet kitja Activty Nominal Fuel Bountding Fuel Energy Photonsrsec

Radionuclide Temtate Fuel Bunwup (lW*d Bunuup (MWdO (U) Ihventorles(CI) UIventoeaCI) Group (bounding)
Ac-227 1.1465E-09 48,454.25 96,908.50 O.tOE+00 5.5E-05 1.11E-04 Avg. NeV

Am-241 2.3056E-03 48,454.25 96,908.50 O.OOE+00 1.12E+02 2.23E+02 0.0150 9.08E+1s
Am-242m 4.1476E-07 48,45425 96,908.50 O.tOE+CO 2.01E402 4.02E402 CAM0 1848+15

Am-243 1.4894E46 48,45425 96,908.50 0.00E+00 722E-02 1.44E-01 0.75 1.t41E+15

C-14 5.7108E409 48,454.25 96,908.50 0.00E+00 2.77E-04 S.53W-04 0.0s75 1.762E+15

Cl36 1.3124E-32 48,454.25 96,908.50 0.00E+00 6.36E-28 1.27E-27 02oe50 1.063E+15

n-243 1.4562E-07 48,45425 96,908.50 0*00.E+00 7.0SE3 t.3E-02 0.1250 7.120E+t4
GrF-4 2A4221E-05 48,454.25 96,908.50 0.0OE+00 1.17E+00 2.35E+Do 00 022 9.177E+14
Co260 2.7560E-06 48,454.25 96,90.50 O.OOE+00 1.34E-01 2.67Et01 1.030 349.E+14
Cs-234 2.788E-04 48,454.25 96,9085 O.OOE+00 2..58E+01 5.70E+01 055 -0414+t5
Cs-135 312477E2- 48,454,25 96,906.5 O.OOE+00 t6S7E11 3.34E-4 28-OS 9425E+13
CsP137 1.8099E+00 48,454,25 96,9 0 0.COE+00 6.77E+04 1.75E+26 82500 242E+13
Eu-154 1.4380E-02 48454.25 96,08.50 0.00E+00 7.4E+502 1.59E+03 1.7500 259C+12
Eu-fSS 281957043 48,454-25 96,908.50 O.ODE+00 1.16E+02 24.1E+02 212500 146E+08
Fe-!iS 32370E45 48,4s4,25 96,98.50 0.00E+00 158E+C0 3617E+01 27500 1511E+0

13 2.4504E3-0 48,454.25 96,908.50 O.ODE+OD 1.27E+02 3.34E+02 35550 1.140E+oS
t-129 7.53D6E347 48.45425 96,908.50 O.OOE+00 3.65E-02 73DE42 SOS0s 3J3404
tr-85 75.540E4- 48.454.25 96,908.50 O.OE+00 318.E+03 7.61E+83 7-0 422DE40

tp-237 9.5615E4-6 48,45425 96,908.50 O.OOE+00 4.63E-1 927E41 110 4.729E+02
Pa-231 2.7968E49 48,45425 96,908.50 O.OE+00 19.96E404 2.71E840

b-210 1.2612E-10 48,45425 96,908.50 0.008+00 6,.2E806 122E45
m-.147 12952E4-0 48,45425 96,908.50 0.00E+00 628E+02 126E+03
-g238 1.759E42 48,454.25 96,908.50 0.00E+00 .2.58E+04 1.70E+03

TP239 4.28231-04 48,45425 96,908.50 0.00E+00 2.07E+01 4.15E+01
Pu-240 7.4357E204 48,45425 96908.50 0.00E+00 3.7SE+01 2.S6E+Ot
Pu-2411 5.6247-02 48,45425 96.908D50 0.00E+00 127+03 256E+03
Pu-242 3.6329E047 48,45425 90a,9050 0.008+00 1.76E-02 352E-02
Ra-226 4.4444E-10 48,454.25 96,90.50 0.008E+00 15E-05 4.31E5-0
t8-22 1.S714E-14 48,45425 96,90850 0.00E+00 955E-0 1.91E-09
U-106 3.0477E-07 48,454.25 96,90850 0.0tE+00 9.2E4-03 1.9E-042

So-79 12933E405 48a45425 9S,9085 O.COE2+OC 6.27E401 t.75E+CO
Sn-126 1.1574E-05 48.454.25 96S908D50 0.00E+00 5.61E801 1.12E+0 O
Sr-90 1.7092E+50 48,45425 S0.850 QlOE+OO 8.28E+04 2.2s6+05
Tc-99 42239E844 48.4U425 96,08.50 0.00E+00 7.51E+01 4.09E401
Th-229 7.7280E-12 48,454.25 96,90.50 O.O7E+00 3874E-07 7.49E4-07
Th-230 5.8497E948 48,45425 96,908.50 O.OE+00 2683E+43 1.67E603
Ther 2.69C6E-14 48,45425 96,908.50 QOOO.3+0E49 2.61E+0g
TF208 4.4336E408 48,45425 S6,S08.50 QODE+CO 2.15E403 4.301E43

W232 12-037E47 48,454.25 96,9D8.50 OAMO+0O 5 tt3E3 i .17E402 Thermal Power

U-w233 3.0011E409 48,454.25 96,908.50 QOOE+OO 1.45E404 Z.9tE-04 Nominal tat tonirng

U-234 1.8497E404 48,454.25 m69mm SO QODE+OD &96E+OD 1.7SE+Of Outpu "stW Output
U-235 -Z7235E406 48,454.25 O.0DO Z22E-0t 9.0DE402 222E-01 (Wfts) CWaMs)

UI236 t.5493E405 48,454.25 96,S0850 QOOE1+OO 7.51E-01 I150E+00 1J2E+C 20e+"

LU-238 *4.2851E409 48,45425 0.00 Z.79E403 Z58E403 Z.7SE43 ToWa Total
Y-SO 1.7X094E+C0 48,45425 S6,S08.50 QODOE+OO 828IE+04 * 66E+CS5
Other Raioulie - 8.5E+C4 1.67E+CS

Ra. Temtate Secdo Sunuiire, Burup3 ua ry ,,,d a ccks - ' -".;-

Tmptate Selection Summary
Ftnw SFD Used rs t Parameter erences:

Reator Moderator UfGWAER UOG WATER
Fuel Cad&V: ALU M ALUM

iSLNMltfi Conttet: U U
OL Enrldent %x: 92218132 8OD 010OD

Burnup Summary (MWd? 1asis tort bumup usedit estimate:
Fmn S0FD t ted

toundkWI 4 s,4s Bmn9q k___ _ NaomIt bd e ete sambal db=W

Estimated Burnupl
*unup ultiplr Given Suup EatLmsted .OL HMtGlvmn OL HUM

MorainalIsp- 31badlolord ig' atme2.a .

't f to. cam wrma, dog, dipkvh or other dalte cfim* VW kraation Casd for fue.

'Tatal bmlrd al soited wllh thiS wok mi~d b dyki y SOL hevy nw awe ID MIt Vsclc hm awv s MWdUTl).

- OEMSW/REP478
Prevision 0

March 2003
Page D-529 ot D-85
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Fuel Radionuclide Inventory Worksheet

i XIF a! Te.a .f
Fuel Naner RA-3 WUALX4IEU) (ARGENTINA)

SNF ID M 636
Fuel Unts 4 Dow: 2W7-19 CURVED PLATES
HeavyMt : M SOL37J459 EOLa30.13U1g
WD StorCe SMe SRS

'FW decay start date: 19B7
Estimates as at: 2D30

Teuplate: ATIR OJ" Wae. Aum.. SOb0 1OM. U)
'TipeftmuP(MWd) 3 672

Template BOt. m" Mlet Mass (Ml): 0.00118889
Template Dcay Tihew 35 years

ESMtlated
Canister usage:

I18'zl
163.83

U.EalinmtsI li U pb Gamma Sources
Photon TOWa

CLUWd Frm Nominal Uoufding Fuel hillal Activity Nominal Fuel Bounding Fwul Enewgy Photonaftec
RadFonucide Template Fuel Bumaup (MWdf Iumusrp (UWce (CI) hentorles(C) nventorles(Ci) Group (bounding)
Ac-227 2.o68^E-09 7,292.43 14.584.86 O.0E+00 t.48E-05 2.93E-05 Av. teV
An-241 25251E-03 7,92.43 14,584.86 O.E+00 1.84E+01 3.6SE+01 O.50 1.074E+15
Am-242m 3A9624E-07 7,92.43 14,584.86 OE+00 289E-03 5.78E-03 MO20 2231E.14
Am-243 1.4880E-06 7,29Z43 14,584.86 .O00E+O0 1.09E-02 2.17E2 OD375 1)39E.14
C-14 5.7053E-09 7292.43 14.58.4.86 .0o0E+O 4.16E-05 832E-05 0DS75 2.087E+14

CI36 1.3124E-32 7292.43 14,584.86 0O.uE+0O 9.57E-29 1.91E-28 OD^Eo8 1257E+14

Cm-243 1.1419E-07 7292.43 14,584.88 O.OE+00 8.33E-04 1.67E-03 0.1250 83056E13

CM-244 1.65z2E5-0 7292.43 0.0wE+00 120E01 2.41E1 022^0 1SE+14
O.o0E+00 5.40E-03 1.08E-2 0.37aO 4.723E+13

4
9534E+12
4.611E+12

EU-154 7.3230E4W3 7292.43 14.584.88 0O.E+00 w I
Eu-155 5.9259Eu04 7,292.43 14S54.86 O.ODE+00 4-.326+0 8.64E+00
Fe-55 22791E-06 7,292.43 14,584.86 O.OE+00 8E4-2 3.32E-02 2.7500 2071E+07

H-3 1.9698E03 7.29.43 14,584.86 0.0uE+00 1.44E+01 2.87E+01 3.500 1D2DoE404

1-129 7.5300E47 729A43 14,584.86 OODE0w 5.49E-03 1.10E-02 5.0000 4.90vEE.

Kr-85 4.1176E6-2 7292.43 14,84.86 0.00E+00 3A06+32 6.01E+02 7DW0 538^,E.02
1AOE4.1 II)000 ___ .s85E+01

-45
Pb-210 3.311S56.10 7292.43 14,584.88 0.0E6+w i i-48
P Dn147 9.2iv2E404 7=9243 14,584.86 QOOE+uO e.74E+w0 1.35E+0iIi Pu-238 1.8217E.02 7,292.43 14,58.88 0.006+00 1.18E+02 2.37E+02
Pa-22 4.28ioE04 7,292.43 14,584.86 0.0E+00 3.t2E+10 e24E+w0

-12M 21333E-04 7,Z29.43 144584.86 O.00E+00 8.47E+w0 3.55E+^0
-024 1.tB242E42 7,292.43 14,584.86 O.00E+ 1.18E+02 60.9+02

u-242 46329E047 7292.43 14,584.86 O.ODE+w 2.65E403 6.3^E803
RA-226 9.0114E-t 7,292.43 14,584.86 Q.O0E+00 657E4. 6 1.31E-05
Ra-228 3.101SE-14 7292.43 14,584.8 0.00+w 280E-10 4.52E-10

u-108 Z01225E-10 7,.92.43 14,584.86 .0E60 1.SSE944 58OE-D-0
e7.9 12^S30UE.5 7,Z4.43 14-W.86 QO^OE+OD 9A3E-02 IME-01

Sn.126 1.1071E45 7292.43 14,584.86 OD0+00 7.8644E2 106E-03
r-go 1.3472E+0U 7Z.43 14,584.86 O.OE+00 9.82E+03 1.96E+04

TC-99 4.2239E44 7Z2Y43 14,584.86 0.0E+0 13OSE+00 6.16E+00
TIh29 124V7E-11 7,29.43 14.564.86 QO^E+OU 9-VSE4V^ 1.81EW0

Th-MU &3497E-05 7Z292.43 14,584.86 QO^OE4*W S.Q9E404 1.22E403

T-232 3B371E-14 7,292.43 14,504. 8 76E+W0 2.37E-10 5.73E-10
T-MD 41.414E986 7292.43 14,584B6 Q.0WE+00 2.9E3-04 S.26-04
U-232 1.2948EW-09 7,292.43 140.00 O.O2E+70 7.1.E244 1.6^E-03
VL263 3.6275E-M 7,292.43 14Ass486 QO^OE4O 2.65E45 5.29E405

V24 1BSD82E404 7Z9.43 14Sv4B86 O.OOE4^W 13SE+00 2.71E+OO
UI-235 -2.7235E4V6 7Z.92.43 O.OD 7.36E402 S .7E42 7.38E402

U-236 1A^S493E4S5 7,M~.43 14Sv4B86 QO^E+W0 1.13E41 Z26E-01

iV23 * 4Z8 E4Y9 7Z.9.43 0.. O O 1.27E43 12E403 1-27E-03

Y-90 1.347SE.00 7,22.3 14,584.86 0.006+00 9.836+03 1.976+04
Other Rado e 9.98E+03 20+4

lLmoate Selecion llama 6sls . _-s'mWut. v Cbeds.
e Selection Summay

From 0Used Basis _ 1 Parameter Differnces:

Reactor Moderator. UO~rWATER UGHT WATER

l W Wct# . 873 - A s s t
ADOL MCntkuet U U

> tu=.up SU.^.uay jiUW¢ - - asis ior buu used In esfirn-ate

_ fro gm EathIdd I

Thermal Power

lorNnal Heat Bounding
, Output eat Oulput

(Watt) (watts)
1I.=#2 2A4E402
ITogo TOW

I j 7~2U4eftrwfbamv a0milwad iran f myeetaimdetroyed
14aSatwng hemp Mared Stt WW Wbribaqip

BjrnuPUUIItPue I Given surnup I EaIIdated EOIA AMrGvn EOA HM
I 51.010.611 Ij

I oaundhrWlJ .2 -I

* 'Reactor ishowr core removal. atorage. enp o atoer date conrming tlat kbauoon ceased lor luet.

-a Tloa txap to an Skm assocatedw wi thbis workheet not be dalded by ewx heavy mea mas togm epedktc hrap vwea (MWd/l.

- EOO6SNFO R6EP-78
bevision 0

March 2003
Page 0.631 d i5D5
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Fuel Radionuclide Inventory Worksheet

XTWd4T lmplz* afoh- ,.A
Fuel Nwa. RECI-1 (CHLE)

SNr F V. 706
Fuh Unft A Dour. 58 -MTR TYPE
Heavy UtallMass BOL.1I.8731c E0L.7.998
ROD Sto5g SI1. SRS

'Fue decay ai del. 1999
Ealmate an d* 2030

Tanp"a ATR (Ug Wae. AMe,. 60 100%. U)
CTemplata B&=UXUpdM 3672

Templte SOL Heavy Meta Mm (lKlr 0.0011663
Templat DADS Tke 25

Estknated
Canster Lss J
1 2.42

Jn. Estimtes X -. xb b Y. Yn Gamma Sources
Photon Total

CiUWd From Nominal Boundik Ful initial Activity Nominal Fuel Boundtg Fuel Energy Photonslsec
Radlonuctlkd Temptat - Fud Burnup (UWdW Bumup (UWd) 4c) Inventorles(CII) Inantodes(CI) Goup (bouncing)
Ac-227 1.1465E-09 3,669.13 7,33826 O.OOE+00 4.21E-06 41E-06 AvgS UeV
Am-241 2.3056E-03 3,66013 7,338.26 O.OOE+00 8.46E+O0 1.69E+01 0.0150 6A67E+14
Amn242n 4.1476E-07 3,669.13 7,33826 0.00E+00 1 .52E-03 3.04E-03 0.0250 1.427E+14
An-243 1.4894E-06 3,669.13 7,338.26 0.OOE+00 5.46E-03 1.09E-02 0.0375 1t242E+14
C-14 5.7108E-09 3.669.13 7,33826 0.0QE+00 2.10E-05 4.19E-05 0.0575 t13346+14
C143 1.3124E-32 3,669.13 7,33826 0.006E+00 4.82E-29 9.63E-29 0.0850 8.049613
Cm243 t.4562E-07 3,669.13 7,33826 0.00E+00 5.34E-04 5.57E-03 5.0200 .392E0+03
CK-24 7.4220E4-5 3,669.13 7.33826 0.00E+00 .89E402 1.78E-6t 02250 63S49E+t3
Co-60 2.7560E-06 3.669.13 7,338.26 0.006E+00 t.51E-02 2.02E-02 0000 376E013
Cs-134 4.4S444E-0 3,669.3 7,338.28 0.0 00 21.6-06 3.E s 4653E+4
Cs-135 13.4477E4S 3,669.13 7,33.26 0.006E+00 1.27E-02 2.53E-102 02= 7.137E+12
Cu-137 2.8099E+00 3,669.13 7,33826 0.00E+O0 7.64E+03 t1.5E+04 2-0 3s69E+12
Eu-S4 1.6386E-02 3,669.13 7,33826 0.006E+00 4.OE+01 .-20E+02 1.7500 tS+1111
Eu-155 213957E4- 3,669.13 7,33826 0.00E+60 S79E+00 1.76E+Ot 22500 1.3.4E46
FS- 3.27027E-5 3,669.13 7,33826 0.00E+00 1.20E701 2.4CEt 2J500 t.t4tE+07
H-3 34504E043 3,669.13 7,338.26 0.00E+00 1.57E+01 2.16+O 305000 8E+03
1-129 7.5320047 3,669.13 7,338.26 O.OOE+O 2.76E-03 5.53E4-3 50000 2084W

Ki-SS 7.8S49E-02 3,669.13 7, 0.006+00 2.156_02 4 _97tE+027
Np-23 7 9.5615E064 3,669.13 7,338.26 0.000E+00 97E6-2 7.02E7-2 10p0 357E+Ot
Pn-23t 2.796E-09 3,669.13 7,338.26 O.OOE+O 1.O3E-05 2.05E-05
Ft>-2t 1t212E-10 3,669.13 7,338.26 .00E+00 4.63E047 9.25E-07
Pm-2147 122E1-02 3,669.13 7.338.26 0.006E+0 4.75E+01 2-50BE+Otu
Pu-238 1.7549E-042 3,669.13 7.338.26 0O06+O0 .44E79-1 1.29E+02
Pu-239 4.2S2E3-04 3,669.13 70.0 .0.6-E+OO 1S07E+00 0 3.14E+C
u-240 1.4357E-04 3,669.13 7,33826 0.00E+00 &94E1-0 1.79E+-0

Pu-2411 2.627 Et02 3.6S9.-13 7-'32 QOOE+OD 9.64E+01 1.93E+02

Pu-242 3.6329E-07 3,669.13 7-0 7 0 Q.OCE+0O 1.3E-043 7.67E-03
Ba22e 4.4444E-10 3,669.13 7-,3826 QOO0E+OO 1.63E4S5 3-Z8E-0S

Fd-2ZS 1.9714E-14 3,66S9.13 7,:382 O.OOE+OO 72.2E11 1.45E-10

FU>1011 2.0477E407 3,669.13 7,38S Q.OOE+OO 7S51E404 1-SOE43

So-7 12933E-05 3,669.13 7.43'8.2 QOOE+CO 4.75E402 949E42

SrF12S 7 1.1574E405 3,669.13 7.qB2 R o QOE+OO 425E402 &49E402

YF-90 1.7092E+00 3,669.13 7,38 0.00E+00 6.27E+03 125E+04
Tc-9D 42239E404 3,669.13 7>8 QOOE+CO 1.35E+00 1.20E+OD
Th-229 7.726CE-12 3,66S9.13 7.3 8 .OOE+CO 2M8E-011 5.67E408

Th-230 5.8497E486 3,669.13 7 A398 O.OOE+CO 2.1SE404 429E-44

Th-232 2.690SE-4 3S66Q13 7,33U28 O.OOE+OO 9.87E-11 1.97E-10

Tl 2C8 4.4336E4S6 3.669Q13 7-41,332S O.OOE+CO 1.63E404 325E044

U-23 12037E407 3,66Q1I3 7,q33&2 O.OOE+CO 4.42E404 8.83E44 Thermal Power

U233 3.0011IE-09 3.66Q13 7.33a26 O.OOE+CO 1.10E405 220OE45 Nominl SA Boundini
U-234 1.8497E404 3.66Q13 7,33S2S O.OO1E+OO 6.79E-M 1.36E+OO OuW Heat Outp

b25 -2.7235E4S5 3,669.13 0.00) 2.05E402 1.05E402 2.SE42 (Waft) (waft)
U-23 I1S493E45 3,66Q13 7,33S.2S O.OOE+CO 5.6SE402 1.1f4E.1 7.76E+8t CMs+=

tP23S -4.2851E409 3.669.13 0.00 . 7.98E404 7.83E44 7.98E404 ToWa TOWl
S-90 1.709ff+00 3,669.13 7,33&28 QOO0E+OO 827E+03 t25SE+04
OthrRclarx~ae 6.32E+03 t2'6E+40

!sTemplate __ u, yan~ ryt* .z:.'

From S'D Used BasiR for Parametur Differences:

URGHWA1ER ULIG WATER
Fujd labddkftgi ALWM AL

BOL Enichint % 79.993932 60 to10D

[Burnp Summary asb wfor bumnup used in estimat:
R SFD | Esdn

dfm g.66.1~..... bw~t4C 1.6 ktetUWa.-N flittoip.dS~SI di 7.336.261owd

Cheea

Nounh , 0.98 1___ _ 1.031Esftged &watnae SL lMlv, QLN

Bong~l t.9S

'R lsidoorwrovastorageesr0, orothro dale axnn tg on ctased ftr

'Total Iufu la as u assoeaed bw thia wmh*e nM be divded by SOL hea"y me msa Io ged pecific baw vdua WMWdMT.

J

J

J

LI
LI

J
J

j.

j

J
J
]
i1

i

FIp
DOEISWF/REP-078
Revision 0
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Fuel Radlonuclide Inventory Worksheet
: Fueld n . a'ouia'

Fuel :Nm RFF (FRANCE)
SNF ID#. 179

Fuel Lbins & Deso. 4 -2 CONCENTRIC tUBES
HAvy Metal Mass: SOL-6.Bkg: EOL-.Stlkg
IOD Storage She: SRS

'Fuel decay tW datm 1989
sthaste as of: 2030

Template: ATR (UVI Water. Akin.. 0 Io 100%. oU)
msraplate BunWtp(Uwo: 3872

Template .Hevy et ewmass (T) 0.0011066
Template OacayTbvw~ 35 Yai rs

EsuAnated
Canister usage:

18x10
1 0.67

l1.Eatlmitu 'isin N. N Y. > Gamma Sources
Photon TOMal

C11wMd Fintn - NOminal Bounding F-el t ll Activity Nominal Fuel Bounding Fuel Energy Photonaesec
Padionuclide Tempnate Fuel Bumup lMWdf Bumup (lWd)s (CS) hrventories(Ci) kentors(Ci) Group (bounding)
Ac-227 2.0068E409 10,786.55 21,573.10 0.WE+00 2.16E-05 4.33E-05 A .uev
An-241 2.5251E403 10,786.55 21,G73.10 O.00E+0O 2.72E+01 545E+01 0.0150 1.539E165
Am-242m 3.9624E-07 10.786.55 21,573.10 .OODE+O 4.27E-03 6.556E-03 080250 3290E+14
An-243 1.A880E-06 10.786.55 21573.10 0O.DE+OD 1.61E-02 321E-02 0.0375 288EU14
C-14 5.7053E-09 0786.55 21573.10 O.WtE+00 6.116-05 123-04 00575 3087E+14
Cl-s 1.3124E-42 10786.55 21,573.10 OOOSE+S 1A2E-28 2 E3E-28 0650 11.60E+14
Cm-243 1.1419E7-07 10,786.55 21,573.10 0.00.+00 1,23E-03 2.46E-03 0.1250 12aiE+14
Cm-244 1.6522E-05 10,786.55 21,573.10 O.o0E+OO 1.78E401 3.56E-01 0.250 1.6W+14
Co-60 7.4047E-07 10,786.55 21,573.10 O.OSE+00 7,99E403 1.606-02 0.37530 6665613
Cs-134 2.0455E-05 10,786.56 21,573.10 o.OOE+00 2.21E401 4A1E-01 0.5s7 1.154E+15
Cs-13s 3.4477E406 10,786.55 21,673.10 000E+ao 3.72E-02 7.44E-02 o0sco 1.A1OE+t3
Cs-137 1.4365E+00 10,786.55 21,573.10 OOE+00 1.56E+04 .104E44 12500 6820E+12
Eu-154 7.3230E-03 10,786.55 21,57310 0.00+00 7S0E+01 158E+02 1.7500 3838E+11
Eu-165 6.9259E404 10,786.65 21,57310 O.OE+00 6.39E+00 1.28E+01 22500 3210E+07
Fe9-5 2.2791E-06 10.788ss 21,573.10 O.0OE+O0 2.46E-02 4.92E-02 2.7500 3.063E07
H-3 1.9698E-03 10,786.55 21,S73.10 O.OE+O0 2.12E601 426.E+01 3.5000 1.77SE604
1-129 7-5300E407 10,786.55 21,573.10 0.00E+00 8.12E-03 1.62E602 A000 7252E+3
Kr-O5 4.1176E-0 10,785.55 21,573.10 0.006+00 4.446,02 o .88E+02 7.0000 7236E.02

237 9.5752E6-0 10,786.55 21,573.10 0.00E+00 1036-01 2,07E.01 11.0000 8i48E+01

L
ft-231
Pb-21C
Prm14

31-

I

t 1.6217E402 21.573o10 O.0E+.O 1.756E+02 3.50E+02
Pu-239 4,2810E-04 10.786.55 21 ,57A10 O.S0E+00 4.62E+00 9.24E+00
Pu-240 2.4333E604 10,786.55 21S573.10 OSE+00 2.62E+OD 5.25E+oo
P8.241 1.8242E-02 10,786.56 21S573.10 0.S00+00 1.75E+02 3S50E+02
Pu-242 &6329E-07 10,786.55 21,S73.10 O.OE+O0 3.92E-03 7,84E603

0.00E+00 2.29E46-
Se-79 12930E-4 10,786.55 21,573.10 00.0E+0 2.39E401 2.79E401
Sn-126_ 1.1571E405 110,786.55 21,57M10 e.OOE+aO 1.25E-t 25SE401
SrOD 1.3472E+00 10,786.55 21573.10 0.00E+00 145E+04 2.916E04
Tc gg 42239E404 10,786655 21S573.10 O.OOE+COD 4J6E+0 9.11E+oO
Th229 1.24S7E-11 10,78&655 21,S73.10 O.OSE+OO 1-34E407 2.68E407
TIF230 8.3497E4Oa 10,786.55 21,S73.10 O.OOE+OO 9.011E404 I1.80E3
Tn-2.32 3.871E-14 110786,55 21.,573.110 Q.ODE40D 4.14E-10 828£-10
TI-206 4.0414E48 10,786.55 21,573.10 QOD0E+OO 4.36E404 8.72E044
U 23 1.0948E407 10,786.55 21,67.10 O.OOE+00 1.1SE43 2-36E403
UL-233 3.6275E409 10,786.66 21,573.10 O.OD1E+00 3.91E405 7J33E45
U-234 7 1.8562E404 10,786.55 21573.0 O.ODE+00C 2.0DE+00 74.0E+OO
U-Z35 -Z7235E406 110,786-55 QOO 7.41E402 4AS42 7.41E402
U-236 1-5493E405 10,786656 21.57310 QODE+OD 1.67E401 3-W34E41
U-23 *42t351E49 10,78&.55 0.00 &72E404 8.t26124 & 72E404 I
Y-90 1.t475E+00 __0 78&65 21S573.10 O.ODE+OS 1.45E+04 2.91E+04
Omher Radinuclides1.48E+04 2.9sE+04

' ~.Taiwa Selection &.iurneyy.ss p Surm and hcss< .. ?. . on

Temipe Sunm Summasy
Fmm SFLD fort E~si5 §0E ttn Date

Peco Moeao: LGHT WA-IER Wf Ar WAER :

F~las t Cb&. AU LUt
SOL HU Cermtil1tuns U U

*OL Enthm 11 9297 6 b10D0

EgnpSummnary (UWd - Il~ads 10r bumrupp used In asimmate:

Fm _D _ _E__e

Smmhkw I0.786.55 b.1bmwabai edbt et ma tma ayed

I00dig I -2t57bdqEA~b9.EutedSunw

011act1m : 10 . .

'Rwr on, uk me maoval. storage. e ng oreWm dole comnfinag ua Wradon ceased for WM.

Thennal Power

Output '6a Output
(wats) (Watts)
1I1E402 3.61R+42

Total Total

sTotal bumpIlor11 lust asodaled wi Oft watmet a be ded by 0OL. heavy meW ma In get udk Wcb lp vales (QWdM.

-OOE'SNFNIEP-078 

Man�h 2003.

RevisIon 0 
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Fuel Radionucikd Inventory Worksheet
L Fad agod templlat Intonrmdo - r;m

Ful NHam RINSC
SNF I0. 181

Fud LUnf & D : 44- FLAT PLATES
ovy Mde Maw: BOL-61.3tg E0L600.465k

ROD S5oap Slhc SRS

'Fud decay sart daft 206
Estimain se d: 2030

Tempisi. ATm (Ug Waer. Akn, 0ID 100%, UL
'Template suutnp(MW* 387.2

Tenpto OM Heavy Ued Mas OM: 0.001166089
Templarte Decay Thwb S yes

EstImated
Canister ussom J

I 1.83X I

ILDF timatm..s m X. X Y X . Yb GammeSources
Photon Total

CIJMWd From Nominl Boundng Fuel Initial Activily Nominal Fuel Boundbig Fuel Energy Photonstsec
Radlonucllft Tamplts Fuel Bumup (MWdr Bumup (UWdY (Cl) kwentoles(CI) Inventorles(Cf) Group (boundn
AC-227 1.4545E-10 620.87 1,241.73 O.ODE+00 9.03E-08 1.siE-07 A NoV
An-241 1119OE-03 620.87 1241.73 O.ODE+00 6.95E-1 1.39E+00 0.0150 23s96E+14
Am-242m 4.542sE-07 620.87 1,241.73 O.ODE+00 2.2E-04 5.64E-04 0.0250 5t6.1fl+13
Am-243 1A921E-06 620.87 1,241.73 .OODE+00 9.26E-04 1.85E-03 0.0375 4.763E+13
C-14 5.7244E-09 620.87 1241.73 O.OOE+00 3.5-08 7.11E-05 O0.575 4.683E+13
C036 1.3124E-32 620.87 1,241.73 O.OE+00 81SE-30 1.63E-29 0.05O0 2.85E+13
Cm-243 2.3676E-07 620.87 1,241.73 O.E+00 1.47E-04 2.94E-04 01250 2585E+13
Cm-244 5.2042E-0S 620.87 1241.73 O.OOE+O0 3.23E-02 646E-02 027ss Z.530E+3
Co-60 3.8208E-0 620.87 1,241.73 0.00E+O0 2.37E-02 4.74E4-2 o037ss 122E+13
Cs-134 4.8693E-01 620.87 1241.73 O.ooE+OO 3.02E+02 6.6SE+02 0.o750 1.6e2E+14
Cs-135 3.4477E6. 620.87 1,241.73 0.OOE+OD 2.14E-03 4.28E-03 0.80 236E+13
Cs-137 2.8731E+00 620.87 1241.73 O.OE+00 1.78E+03 3&57E+03 12s00 4.383E+t2
Eu-154 82053E-62 620.87 1,241.73 o.o0E+00 5.09E+01 1.02E+02 1.7500 1.83sE+11
Eu-165 3&9134E-02 620.87 1,241.73 O.ODE+00 2.43E+01 4.86E+01 22500 3.866E+11
Fe-ES 67429E-03 620.87 1,241.73 .OOE+00 4.19E+00 8.37E+00 2.7500 2218E+99
H-3 1.0699E-02 620.87 1,241.73 O.ODE+00 6.sBE+00 1.32E+01 3500 2.4606.0
1-129 7.530DE0-7 620.87 1,241.73 .OOE+00 4.68E-04 9.35E-04 s5.OO 7.735E+02
Kr-es 2.859E-01 620.87 1,241.73 O.OOE+00 1.78E+02 355E+02 7xa0 8.636E+01
Np-237 9.s479E-06 620.87 1,241.73 O.ooE+00 5.93E-03 1.19E-02 It IOOG 9.745E+00
Pa-231 8.297E-10 620.87 1241.73 O.OE+00 5.64E-07 1.11E-06
Pb -210 37609E-12 620.87 1241.73 O.OE+00 2.34E-09 4.67E-09
Pm-147 2.5462E+00 620.87 1,241.73 Q.OOE+00 I.S8E+03 3.16E+03
Pu-238 2.0650E-02 620.87 1,241.73 O.OE+O 1.28E+01 2.55+01
Pu-239 4283sE-04 620.87 1,241.73 O.oOE+00 2.66E-t 5.32E-01
Pu-240 2.4401E-04 620.87 1,241.73 O.ODE+00 1.1E-0 3.03E-01
Pu-241 6.8764E-02 620.87 1,241.73 Q.ooE+00 4.27+01 854E+01
Pu-242 3.6329E47 620.87 1,241.73 o.ooE+00 226E-04 4.51E-04
Rn-226 3804SE-11 620.87 1,241.73 Q.ooE+00 2.36E-08 4.72E-0
Rs-228 2.9902E-15 620.87 1,241.73 0.006+00 1.86E-12 3.71E-12
Ru-106 1.905SE-01 620.87 1,241.73 .OOE+00 1.1sE+02 2.37E+02
Se-79 12936E-0s 620.87 1,241.73 o.ooE+00 a03E-03 1.61E-02
Sn-126 1.1574E-05 620.87 1,241.73 o.ooE+O 7.19E-03 1.44E-02
Sr-9O 2.7506E+00 620.87 1,241.73 O.OE+O 1.71E+03 3.42E+03
Tc-99 4.2239E404 620.87 1,241.73 0.006+00 2.62E-01 524E-01
Th-229 1.884SE-12 62087 1,241.73 O.OE+00 1.17E-09 234E-09
Th-230 1.7042E-08 620.87 1241.73 0.00D+00 1.06E-05 212E-05
Th-232 7.8132E-15 620.87 1,241.73 O.ODE+00 4.85E-12 9.70E-12
TI-2 4.4063E-08 620.87 1,241.73 QOD.E+00 2.74E-05 &47E-05
UF23 131s1E407 620.87 1.241.73 O.ODE+OO s&16E-0 1.53E44 Thermal Powr
ii233 tss564E-0s 620.87 1.241.73 O.OOE+OO 1.21E468 2.43E-0s HorningHog Bounding
U 234 1.837E-04 620.87 1,241.73 Q.OOE+OO 1.14E4-1 2.2BE41 OuUpd HOM OuqS
U-23 -7235E-48 620.97 QOO0 2.61E402 Z.44E402 2.61E4C2 (W~db)- (waft)s
U-23ff 1564X3E45 620.87 124U.73 O.OOE+OO 9.62E403 1.92E402 3aISE401 63015ii1
U4!38 -4351E49 620Q87 0.00 1.65E4C2 1.65E42 1.65E402 Tcbal Total
Y-907 Z7505E+00 620Q87 1,241.73 QODOE+OO 1.71E+03 3.42E+03
Othr Radbonuck 3.19E+03 633E+03

ILTemplate Sdele Sumnuy Eunmp SemuS and (lcka > .. * i t '1
remplat Selectlo Sumary

Front SFD Used Ba r Paramete Differences:
Remor Moderat r L W flWATER UOHI WATit Thbsale we ied to lisabl wtmasm

Fu Cbddh 9AL AWUM St a ui mATR Tarpial l Ul p i aim yel ui m ATRU rinat
B(XL HU C antlui& U I n

W Enutchment f 19.7725398 80110100 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Bumup Summary (IW/df __ asfor burnup used In estimate:
romSFD Estiatd

Yo"Ona_ N bamvdoialvdkSut.horw Ia*de
BEudk:| 1.241.7B bunW asn~l >b*A t rM bjW

I~~wnuP~uRID~ w ~ EstoEatimated lurm
surnup 1 4RW Givn SBMU Esedm EOE Nl";lven EOI, N14

Noink OMS

'Reeclr ftedom me removal, oae, pplh or ote date coanm"g VW Iradalon ease r luki.

'ToId bum r1 all lud a4odated est te worshest nud be dvided by 8t heay med an to get epc buNme vakes (MWd1M).

J

J

U

j

j

J
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Fuel FRadiontscide Inventory Worksheet
XmYeland Tfmvate fziarusatiR ;n '

Fuel Nuame RINSC
tOy IDS. IS0

FMe Units & Descr. 70 -S FL ATFPLATES
Heasy Metal Mases: BOU.9.388kg EOL.8.4M~g
ROD Storage Site: SRS

'FW deay St daft: 1992
E _ate as et: 2030

Template ATR (Ligh Water. Akln.. 6b to100%, L9
'remptste iumup(llWd): 3672

Template BOL Hasy Metal Msm i- 0.00116689
Template Decay Time: 35 years

Estieated
Canister usage

181110'
f1.94

-

ILstimpt No mb;wsx b Y. n Gamma Soures
. Phtoton Total

CVMgWd Flixn Nominal -Bounding Fuel iniial Actvity NoMInM Fuel Bounding Fuel Energy Pholonstsec
Vadionucfide - :Twiplate Fuel isurnui OWd s2 urnup (UWd) (Cl) 11tiel(CO brsm<U)C Grosup bounding)
Ac-227 2.006sE-0s 822.01 1,644.03 QOOE+00 19.6E.06 3.30E806 A0. 0eV
Am-241 2.5251E-03 822.01 1,644.03 0.002+00 1 2.07E+oD 41E+02 0oots0 1.21E+14
AC-242 37.424E-07 822.01 1,644.03 O.0OE+00 326E044 61.E-04 0.3250 2514E+13
ACs213 1.48sOE-06 822.01 1,644.03 O.OOE+00 1.22E.03 23.4sE3 0.o37s 5 6.78E+13
Cs-14 3.44772-06 822.01 1.644.03 O.ODE+00 42.8E436 .307 _ 0.8500175 23s2E+13
Cs-37 1.3124E- 822.01 1644.03 0.ODE+O 1.18E-23 2.16E-2+ 1.2sO0 5.17E+13

m-2u4 7.141sE347 622.01 1644o3 O.O0E+00 6.032E20 1.202014 01250 2.392E.12
Cm-244 15.622E04 822.01 1,644.03 O.O0E+OD 1.6E42 2.72E42 02250 1224E+t3
C.60 7A.447E-07 822.01 1,644.03 O.OE+00 610.s74 1Y.2E43 0.3750 83Z3E+12
CS-134 21.45E43 122.01 1,644.03 O.OOE+00 1.822+00 3.32E-02 0.5750 s7ssE+13
Cs-135 3 077E-06 822.01 1644.03 O.OOE+00 2.e3E43 147E-3 085C0 .375E+12
Csom37 t436sE+c0 822.01 1,644.03 .OOE+0D 13.382+03 2.37E+03 12500 6.5sE+l20
Eu-1s4 7.323DE03 B22.01 1,644.03 0.OOE+0C 6.02E+C 172-0E+01 1.750 072SE+00
Eu-13 3.32E-094 BM.01 1,644.03 O.OE+00 4J.7E41 6.4E-06 22 2A46E+0
P8-50 23.31E4-0 822.01 1,644.03 O.OE+00 .877E-03 36.44E3 247500 233BE+O

Hm3 16s9E2243 822.01 1,644.03 O.ODE+CO 17.2E+D0 24E+.00 asooo t a4E4W
l-129 7.s30E707 822.01 1,644.03 .002+00 &19E014 124E67 3 SAM0 1s32E+W
Pue-2 4.1176E02 022.01 1,644.03 O.ODE+00 3.2E+21 6.77E+01 7ooo 6.0"E+01

Npu407 2s4s2E4B 822.01 1,644.03 O.002+O 72.7E043 I4s702 tl( 6.n0E+4
Pa-231 31642-0s 822.01 1,644.03 0M0+00 3.24E.01 2.47E4B0
P-210 3.32SE-17 82.01 1,644.03 O0.0+00 2.72EW4 6.44E07

-147 92402E-04 622.0 1,644.03 O.OE+00 7.0E4-01 1.42E+0O
-238 te217E472 s2.01 1,644.03 O.OE+00 10.3E+01 2.67E+01

P239 42s10EE04 62.01 1e44.03 O OOE+OD 3.s212-1 7.04E-0t

u-240 2U33E62 40 82.01 1,644.03 O.ODE+00 2.01DE401 4.0DEo e u
Pu-241 1.6242E42 822.01 1,44.03 0.002+00 1.34E+O1 2.67E+1t
Pu-242 3.6323E52 822.01 1644.03 1.8DE+C0 21.6E-04 .897E-04
Pd-226 .011412-10 82.01 1,644.03 O.OE+00 7 242 2E7 1.48E-07
Ra-228 3.119rE-14 W2.01 1,644.03 O.ODE+CO 2.55E41 5.10E-11

1u108 Z.122#E-10 822zo1 1.644.03 DnODE+OD 1.74E407 3649E407

S-79 42835E-05 8322.01 0644.03 O.OOE+O0 1.0E4-02 2.13E-02
SrF126 1.1671E.0s 822.01 1,644.03 O.ODE+DO 9ss1E43 LsD0E42

Sr-0 13472E+00 822.01 1A44.03 O00E+OD 1.11E+03 Z21E+03
T09w 4223sE404 82.01 11244203 O.O0E+3 23547E4+ 6 04E01
Th422s 12407E-11 I7.2.0t 1,644.03 O.ODE+CO 1.02E-W 2.04E-08

Th-230 8.34s7E-08 ev.0r 1,641.03 O.ODE+CO 6.86E-5 1 J7E044

To232 4.0414E-M BMW0t 1.6".0o3 QXOOE+CO 332E-0s 6e64E-s

U232 1.094sE-7 80 e4> O.ODE+CO 9.OOE-0 I ec-04 ThermalPower
U423 3.e27#sE- 82Z01 1 ,644.03 O.ODE+CO 9 qR-0G 6.96E-M Nomnl *IW 80unting
U-234 1Js62E-4 M2.01 1Ie4.03 O.ODE+00 1.S3E401 3.0SE-M CoU next owd

u-23s -P7235E406 a=.O1 Q00 18gsE42 1eBE1242 1.89E42 Watts) (Watts

U-23 JAMsE-05 822.01 1,644.03 O.ODE2+OO 127E42 2ss5E42 IJSE441 2.7SE+

IJ238 -4.28s1Ew cs 7201 Q00D 2.1eE.04 2.13E-04 Z 16E04 Total ToWa
Y490 1 3RME+00 822.01 1,644.03 O.ODE+CO 1.11E+03 2.22E+03

OU Pabajle 1 .12E+03 2.7sE+03 I=
31 .T te S d ncts S uu n r, B u * aWn d (3 ea t ___ __ ___ __ ___ __ __ ___._ ___ __ ___ __ _

Tsiplate Selection 8iinary
* From UD Used Basis for Parameter Dfferences

Reactor Moderator UGHTWATR UOWTWIER

FedChddbi MA N AL06. NM ConabLtuentc. U U
0 Enricment %. 93.13598185 s to 1 to

liI- .- u iu Sumnsr sUWdf os 1or burnup used hI estimate:

bouna"F 37A451 1 _eaesusnella bhameed b he

rileidown. cam reoval. storage. ddh krg er oDl date Cordimilog VW tradalhoni

'Totl burrap ford fueM aessodted wllit ts woucaseet eisUet be ivided by L heawy mea me iD get WGCI bIKTV VIUea (MWdUT).
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Fuel Radionuclide Inventory Worksheet

Fue Kane: RPI (UAI.XiEU PA1GA

Fuel Unft & Dee U- 3 ASSEMBLY
MeyM" ta Maae:c BOL-30.381k% EOt.=29.2X19
ROB Storgep Skte: SAS

'Fu dcay s daft: 1998
Estpiyat as at: 2030

Templat: ATR Pft Waler. Aixn, U lo 100%, LO
'renplase surn(Mwd: 3672

Tanpite 8OL Hey MeW Uses (Lt 000116680
Tonplae Decay The: 25 eas

Estimated
Canister :

1 1.63

I11. fEtlntee . M 5 xb b Y. yb Gamma Sources
Photon Tota

CIUNWd FroW Nominal Bounding Fuel nWta Activty Nominal Fud Bounding Fuel Energy Photonsisee
tadionuclide Templatb Fuel 8umup (UWd Burnup (UWO' (Cl) hWentories(CI) nventortes(CI) Group (bounding)

AC-227 1.146sE-09 1,089.55 2,179.09 O.OOE+00 1.25sE4- 2.5DE-06 Avg. UeW
An-241 23056E-03 1,089.55 2,179.09 O.OOE+00 251E+00 5.02E+00 00150 2J.39E+14
Am-242m 4.1476E-07 1.089.55 2,179.09 O.OOE+00 4.s2E-04 9.04E-04 0.250 423E+t13
AnF243 1.4894E-0S 1,089.55 2,179.09 O.OOE+00 1.62E-03 3.25E2-3 0.037s 3689sE+13
C-14 5.710tsE.9 1,089.55 2179.09 O.OOE+00 6.22E-08 1.24E-0s 0.0575 3.915+13
01- 1.3124E-32 1,089.55 2,179.09 O.OOE+OO 1.43E-2 2.888-29 0.0cs0 23OE+013
C-1243 1.562E-07 1,089.55 2,179.09 O.OOE+0O 18.sE-04 17E4-04 0.0250 1280E+13
Cr244 7.4021E-05 1,089.56 2,179.09 O.OOE+OO 2584EO12 127E402 702 2964E+83
Co-60 2.7960E8- 1,089.55 2179.09 O.0E+00 3.O8-063 6.01E-03 03750 OSM*12
Cs-134 sssstE-04 1,089.55 2,179.09 O.OE+0D .741E-01 127E+00 0.5750 7A71&14
CS-1 31.4477E-06 1,089.55 2,179.09 O.OE+00 1.76E403 7s1E43 0I Z119E+12
Cs-137 1.7598E+-0 1,089.55 2,179.09 O.OE+00 1.97E+03 3.94E+03 121 1t7sE*t2
Eu-14 1.638SE-042 1,089.56 2,179.09 O.O0E+0 1.70E+01 3.s0+ot 1.7500 S9S.3E8-
Eu-155 2.3s57E.43 1,089.55 2,179.09 O.OEZ+00 2.62100 5. 2 41OE+
Fu-25 32707E-05 1,089.55 s2179.09 O.OOE+00 386E402 7.13E402 7500 3139DE40

-3 24364E-03 1,0895 2,179.09 O.OOE+00 3.76E+0 7.s2E+oo 3soo00 zeosE+oS
1-129 7-.3OOE-07 1,089.55 2179.09 O.OOE+00 4.OE8 4 1.68E8 3 SAM 8J12E+02
Kr-28 7.1940E-42 1,08395 2,179.09 O.OOE+CO .156E+1 1.73E+02 78-110 s*705E+o
Np237 s.56115E.0 10a9.55 2.17D.09, QOOE+CO 1.04E402 2.08E.2 1t.0DCO I1JaE.Mo

P-O231 2.776E.07 1,089.55 Z179.09 O.OE+00 2OSE3-04 4.4E-04
Po-210 1.26t2E.10 1,089.55 2,179.09 o.O0E+00 137E-07 2.75E407
Pn-147 11572E4-02 1,089.55 2,179.09 o.OE+00 1.41-E+0 2.82E+01
PU-23S 1.7092+00 1,089.58 2,179.09 O.0OE+00 1.88E+01 3.721+03
Pu-239 42s231-04 1,089.56 2,179.09 O.OOE+00 4.66E041 9.33E-1
Pu-240 7.4377E041 1,089.55 2,179.09 O.OE+00 0.64E-0 1.3tE4-
Pu-241 Z.6277E-02 1,089.55 2,179.09 0.OOE+00 2.s6E.061 1.73E01
Pu-242 .6329E047 1,089.55 2,179.09 O.0OE+O 39s6E-4 t.s2E-44
P1-20 4.444tE-10 1,089.55 2,179.09 O.OE+00 4.84E-07 9.6E-057
P-22s 1.97t4E-14 1,089.56 2,179.09 O.0E+00 2.1E-11 4.30E-14
RU-106 .0477E-47 1,089.55 2,179.09 O.OE+OD 3.23E-04 4.46E804
S-279 1.2933E-04 1,089.55 2,179.09 .OOCE+00 1.41E02 .0284H
Sn-12- 1.1574E35s 1.089.55 .17D.00 O.O3E+00 1.20-02 21s3-02
sr-so 1.7092E+o0 1,089.55 2,179.09 0.00E+00 1.86-E+03 3 -72E+o3
Tc-99 4.223sE.04 ioasss 2.17909 O.OOE+00 4.6CE-t 92M0E1
rh zs 7.7260E-t2 1,089s65 a17s.09 O.OOE+OD 6.42E4D 1.68E-08

71-230 5-4s7E-0s 1,089.55 0179.00 8O.1E+C0 6317Es-0 1T27E-04
T-32 16.9M-14 1,089.56 2,179.09 O.OE+00 .893E-11 3.72E-11
OThe 4.4336E-01u0a9 1.88 +170. O.OOE+C 4.a3Es 9.67E505
U232 1203E407 1,0s9ss Z179.09 O.ODE+00 1.3tE44 2.62E-04 T?,enmd Power
U23M &001 IE409 1,089-% Z179.09 O.OOE+00 327E-0e e&4E-0e Nomina "a;e Bounding

U-234 1.a4s7E404 1u *5u 2,t7s.0s O.OOE+ 00 .2E- 4.03Et 0 Heal Output
t23s 2.723sE406 1,089.55 ooo 1.3DE402 1.01E402 1.30E402 (?) (waft)

u23e ts4s3E-0s 1.0a9.55 2Z179.09 O.ODE+OO 1.6sE-02 S.38E402 2-Mi0 4J1E4

U23S 42851tE-0D 1089.55 O.OD 8.19E-3 aISE-03 8.1sE-3 I Teta Total
Y-so 1.70s4E+00 11 oasss 2,179.09 Qo.OE+eO 1.a6E+03 3.72E+03

0~ Padboule 1asSE+e3 3&75E+03

u TeupS ry Selectio suBaB Srara bumup u i estimat
Template SelectiFn Sunmrye

Rai SFD 7.U"d for Pasrae D i erenalav
R 1 LIGHl WATw LKIr WATER 1TaM wI uud for f stte k mwu_

FI C ALUM ALUM kW _ATRTwcn d_ _ MEelp 4_ul4 _ ATR _
BCL HU C o LOU

Re Lt Erichewn 1eo 1,srae2 o er to c

Burma Summary a Wd)a Batts I1dr bumasp ued ge estimab:e
Fro SFD Eiradd

Esiate Bumup?
Bump Mltiplier GChe Du p Etintd EOE HUC le SO HU

tofnln1 0.11 I*o
Budingr 0.23

'R Kdmcow wwaL wap, Wpp or otho daft magthVl MMIradiatio wadtor tudl.

'Tods hm*or tu l Wtaoca wnh Mn woeko_ mua be &ddt by 80L h. n = to get spem bnv ak (tMWdwn.

J
J
J
J
-I
j

J

J
J
J

5
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Fuel Radionuclide Imenrtory Worksheet - -
&K~l adrurT-ripste kocrnmtion ~-.~j

Fuel Nuanw RSG-GAS (U36-LEU ) hO SIA
- 3~~~NFVt.258

Fuel Wans & Desert 47.- ASSEMBLY
Mea" Metal Mass: BOL.6.1S8lrg EOL61 A7W9k
R00 Storage Site: SRS

'Fud ldecay stad dale: 1999
Estimates as of: 2030

Template: ATA (Light Water. Akan.. 60 Io 100%. U)
'rmiqotate Sinup(UW4: 3r,72

Ter4plate BOL Heavy Metal Mass PTM: 0.C01166189
Ternatat. Decar Thie 257 as

Estimated
Canister usage:

t8'zlO'
I 1.96 1

iLEstimats in X. . b Y. n Gama Sources

Photon Total
CU11UWd FrNmmn Bounding Fuel lnftlal Actvity Nominat Fuel Bounding Fuel Enlery P.ownftec

Radionuclide Template Fuel Bunup (MWdv Bumup (FAWd) (CI) hoentorles(Ci) hIenrt"11Ci) Group (bounding)
Ac-227 1.1465E-09 4,45989 8,919.79 .OOE4D00 5.1IE-06 1.02E-0 Avg. Kev

An-241 23056E-03 4.459.89 8,919.79 O.OOE400 1.03E+01 2.06E+01 0.0150 .347E14
Am-242m 4.1476E-07 4,459.89 6,919.79 O.oOE+0 D 1.ESE-03 3.70E-03 oOSO 1.734E-14
Am-243 14846E-06 4,459.89 8,919.79 0.00E+D0 6.64E43 13E64 090375 1.StOEu14
G-14 5.7108E49 4459.89 8,919.79 O.OE00 2.65E46 5.096E4 0.0575 1.62214
C136 1.3124E42 4,459.89 8919.79 0.0DE0400 5.5E-29 1.17E-28 o8e50 9.784E.13
C-1243 1.452E047 4,459.89 8,919.79 .OOE+00 6.49E364 13E7243 0.1200 6S6S3013
GrF24 2.4221E045 4,459.89 8,919.79 O.OE+00 1.06E401 2.16E401 700 6.07E+13
Co-60 2.7560E46 4,459.89 8,919.79 0.OOE+00 1.23E402 2.6E042 0.3750 J.872E31J
Cs-134 6.78E.04 4,459.89 8,919.79 o.OOE+00 262E+OO S2.2E+OD oA &6E 14
Cs-135 3.4477E40S 4,459.89 8,919.79 O.ooE+00 1-54E2- 3.0E402 6.s50 67eE+12
Cs-137 1.099E+40 4,459.89 8,919.79 0O.E0+00 &07E+6 3 1.61E+04 10w2 4J25E+12
Eu-164 1.6386E42 4,459.89 8,919.79 0.006+00 7.83E401 1.6A+02 tIs00 2ne4E1l
Eu-165 2357E-043 4,459.89 8,919.79 0.OE0400 1.07E+01 2.14E6+0 20250 1 es407
Fe-5 3.27D7E46 4,45989 8,919.79 o.o0E0O0 1.46E4t0 234601 2.72 E07
HW3 3.4504E403 4,459.89 8,919.79 O.OOE+00 1.54E301 3.06E+Ot 3SOD 1434

a-129 7-S3DOE4-7 4,59.89 8,919.79 O.OE+00 31.6E-03 S.72E43 50DDo JS6E+03
Kr45 7.SS40E402 4,459.89 8,919.79 0.OOE+ 3.60E+02 7.1.E+02 740ra s.924E+02

Np-237 3.0011E-64 4,459.89 8,919.79 0.006+00 1,346462 8683-05 4oiaMea oning0

PU-231 2.79E-049 4.459.89 8,919.79 0.00E+00 1.25E-05 21.9E6 5
b-210 1-2612E510 4,459.89 0,919.79 .OOE+40 1.62E47 1.12E64t

Pmn1147 12952E402 4,459.89 8,919.79 QO.OE+OO 5.78E+01 1.t6E+02

Pu-238 1.75493E42 4,459.89 8,919.79 0.OOE+00 7.9E+01 1 0 0S+02
Pu-239 42816044 4,459.89 8,910.79 0.OOE+ 1.9tE+00 3.82E+ol
FiF240 Z4357E 04 4,459e9 8,919.79 QOOE+OO 1.09E+00 2.17E+OO

PuP-241 2.6277E402 4,459.89 8,919.79 D.OO1240 1.17E+02 2.34E+02

PuQ42 3.S329E4C7 4.459 e9 S,919.79 O.ODE+OO 1.62E403 3.24E-M

Ra-22S 4.4444E-10 4,459.89 819.79 Q.OOE+00 1.98E406 3.9SE4S6

Pa-228 1.9714E-14 4.459.89 8,919.79 _O.ODE+OO e.79E-11 t.75E-10

Ru-1106 2.0477E407 4 ff9.89 8A919.79 Q.OOE+OO 9.t3E404 1.83E403''

Se-79 12933E405 4,ff9.89 8,919.79 Q.OOE+CO 5.77E402 1.15E401

Sn-1126 1.15i4E405 4,ff9.9 8.919.79 O.OOE+CO 5.16E402 1.03E-0i

Sr-90 1.7092E+00 4,459.89 8,919.79 Q.OOE+00 7.62E+03 1.52E+04
Tc09 4R2oEu4 4c4598s 8,919.79 QOOE+oo 1.88E+00 sm+oo
Th-229 7.7260E42 4,459.89 8,919.79 QOOE1+OO 3.45E-08 6.89E4
Th-230 5.8497E408 4,459.89 8,919.79 0,ODE+00 2.61E44 5.22E044

Th-23 2.690SE'14 4,459.89 8,919.79 Q.OOE+OD 1.20E-10 2.40E-10
TI-208 4A36E468 4.459.89 8,919.79 QOOE+OO 1.98E404 3.95E044

U-232 12037E407 4w459A eg".19.79 Q.OOE+40 5-37E404 1.07E403 Tberul Power

U-233 SO0IltE49 4SOMfe eW99.79 O.OOE+Oo 1.34E405 Ze8E-OS NomndalHOM Bouding

U434 1.8497E44 4,459.89 8,9t9.79 O.OOE+OO &25E-01 1.65E+OO output 'HemtCulpt

t823 2.7235E-06 4 ff9.89 QOO0 2.39E402 - 1.18E402 2.39E402 wans) (watts)

u-a6 1143E45 4AN2.9 8.919.79 OOO0E+OO 6.9tE42 1.38E41 9.43E+Ot 1ssE+02

U-238 *4285E491) 4,459.19 0.00 1.52E402 1-51E42 1.52E42 I Total Total

Y-90 1.7Q94E+00 4,459.eg 8.919.79 QO.E+00 7.62E+03 1.52E+04

Oiher R alouli 7.68E+03 1.54E+0
.

'inL T It eletion Sen nwr, s l n p .anit(td cs 3__ ___ __ ___ ___ __ ___ ___ __ ___ __

p.aTemle Selection Summary _

Fren S0 Uaed r Parameter Differences:
R eactor drt Ulr WAlER UGHIT wAVER niS Teased ItS _;

Fe Cladding ALLMA A" aetir ATR re an dte aml par im*eaw mda-eAIRua
*OL HU ConstimtsI U U

-I *0oL chment% 19.s699334 So0o 100

Bumup Summary lw F Basis for burnup used hI estimate:

U [~~~~~~~~~~~~ From~ EkatdNosninal: 4Aw469J unkilaled em lie s es utoyed.
Budnw g &9n9.7 90udn hwvbt .

Ik- lhek

I
Ie,5. 981layd.,, "1 I1

_.

Nominal:F
baudkC

I
f Itimated 10L H n £0L HU

1.01|
0.501 --- I

IlReactorshud*own, cowre movical. soa ge. asl pl ttg oro~erd~aoe wimuft VWa Irradiaflknomaseg r Va.
*row bsar ford ankw associated wllthis wosartseet mum be Ovkwe by am1 heavy Meal mass Io "e apedlc hinnrng values OWwwn-l)

- D QE/SNFYIEP-M7
Revision 0
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I
Fuel Radlonuclide inventory Worksheet

Lkod anAThfat Wonutoin aq ^- .; .
Fud Nan. RU-I UALX 2LfW URAGUAY

SNF 0 s: 557
Fuel Unite A Oeaw 4 . ASSEMBLY
HeayMetaliMaw BOL=21129; EOL.Z11kg
ROD Storage Sfl SRS

'Fue day stat d&i. 1996
Esthites a of 2010

Templat ATR Ft Wauer, Am.n.. eo I 100%, U)
'Tnptats Bouup(midw 3672

Template BO He Metal Mme (UTl) 0.00116689
Te. .al, Derw Timec 25 wears

Estimated
Canister usage J

tl-xuO I
I 0.11

JIL Fsimata :X X Y. yb GanuaSources
Photon Total

CUlWd Fromt Nominal Bounding Fuel killd Activity Nomind Ful Bounding Fud Energy Photoretem
Radionucildle Template Fueld umup (MWdf Burnup (MWd) (Cl) Invento CI) bIiventoue(CI Group (bounding
Ac-227 1.14052-69 1.89 3.79 0.002+00 2.17E-09 4.34E-09 Avg. MV _
Am-241 2.3056E-03 1.89 3.79 O.OOE+00 4.37E-3 8.73E-03 0.0150 3.545Et11
An-242M 4.1476E-07 1.89 3.79 O.E00 7.86E-07 1.57E-06 0,0250 7J364E210
An-243 1.4894E-06 1.89 3.79 0.OOE+O0 2.82E-06 5.64E-06 0.0o375 A13E210
C-14 5.710tE-09 1.89 3.79 O.OE+00 1.08E-08 2.16E-08 0.0675 68e62+.1
Cl8-e 13124E-32 1.89 :.79 O.OOE+O 2.49E-32 4.97E-32 0.0850 4.155E+10
Cm-243 1.4562E-07 1.89 3.79 O.OOE+00 2.78E-07 5.52E-07 0.1250 2.784E210
Cm-244 2.4221E-05 1.89 3.79 O.oOE+00 4.59E-05 98.1E-05 0@255 385aw21O
Co-60 2.7560E-06 1.89 3.79 0OOE+00 5.22E-0 1.04E-05 0.3750 1.580E
Cs-134 5.8851 E-04 1.89 3.79 0.0OE+00 1.11tE-3 2.23E-03 057so 2.557,E11
Cs-135 3.4477E-06 1.89 3.79 0.0OE+00 &53E-CO 1.31E-05 0ossoo 3.684E
Cs-137 l.80=E+OD 1.89 3.79 0.OOE+00 3.43EFO+ 6.86E+00 12500 7049E409

J
I

Eu-154 1.638GE2- 1.89 3.79 1.012E+06
Eu- 155 2.3957E403

jI

J
Fe-55

O.OOE+00 1.43E-06 2.85-06
EzC 1.89 3.79 O.0E+00 tA9E41 2.98E-0 ?,oooo ,164E42-1

1.89 3.79 O.OOE+0 1.81E-05 3.82E-0O 11.0000 1)507-02
Pa-M3 2.7968E-09 1.89 3.79 O.OOE+00 5.30E-09 1.06Et-0
Pb-210 1.2612E-10 1.89 3.79
Pmn-147
Pu-238
Pu-239
Pu-240
PU-241

2952E-02
1.7549E-02
4.2810E-04
2.4357E-04
2.6277E-2

0.0E+00 8.11E-04 1.62E403
1.89 i79 O.OE+00 4.61E-04 923E-04
1.89 3.79 .OOE+00 4.98E-02 9.95E-02

3.6329E-07 1.89 3.79 O.OOE+00 6.88E-07 -E-38-6
Ra-226 4.4444E-10 1.89

i

j
Ra-228 1.9714
Ru-106 0.O2+006W 3.82S-07 7.76E47

0.00D 00 2.45E-05 4.9E-05
1.89 3.79 O.OOE+00 2.19E-05 4.38E-05

1.7092E+00 1.89 3.79 O.OE+00 3.24E+00 6.47E+00
Tc-GO 4.2239E-04 1.89
ThI229
Th-230
Th-I32

1.89
U-232
U-233

3.79 0.002+00 5.102-14 1.02E-13
379 0.0OE+00 8.402E4 1.68E-07
3.79 .OOE+00 2.28E-07 4.5E-07
3.79 O.WE+00 5.682E-9 1.14E4-
3.79 O.OOE+00 3.502-04 7.01E-04
0.00 9.04E-04 8.99E-04 904204
3.79 0.00E+00 2.93E-05 5.S7E-O
0.00 5.69E-04 5.69E-04 5.69E-04
3.79 O.OE+00 3.24E+00 6.48E+00

Thermal Power
Nominal How Bounding

Outpud He Outpt
Iwaft) (Watn)
4.01E-02 AE02

Total Total

1.89
1.E
1.l

+00 1.89
3.26E+00 e.53E+00 I

C , . ].i e

Templat Setectoe Summay
Frma SF0 Used Basisa for Paramettor ifferences:

1L. Recto Moua~1 iIUG !....I UHZTWA72R Thi ToMM am used fr1.1 i llhi emars

sos. Ia =;;z at~ FI~adm LU UM Thi nustueAlRTayd~oauie l kpt.pawnee (retwne elWgATRharemanki
OLEnrkhlnent %/~- 1i.i060035 O0 So 100 -

J,
. .

IBjnp Summary (MWdr

[
FrowelS

iasafor burnup used In OstMate

l4qravWm camdalid ha to heey meale eam destroyet
bmmed aszniamandleteleta fae turtIL

J
[Checks .I

I a.__- V..tfl I E-- -d n- Estinated EOL HIGIve. EOL NU

1 15i
Boundim:.

'Rear dx.b^. oDr remova. dwage. eh g r other date coMA-hk Ii Inadalion ceased hth f41.

'Totd hffriap Ic al iad associated wh Oft woO e nue be dvided by BOL heavy met n w gal specle txm vauee (MWGMT).

-

DOEISNF/RtEP-a73
Revision 0

March 2003
Page D-538 of D-585



Fuel Radionucilde Inventory Worksheet

I . SaO T e _ ,,, tion,
Fuel Nun.: W-1 (UALX LEt)) URAGUAY

SNF D #- 1073
FPe Unks & DOM 15 -ASSEMBLY
Heavy Metal Ms: BOW7.Ia9 EOL.7.012kg

OD Stoorae Se: SRS

'Fel decay s W dde.: 19o
Esthnates M dl: 203D

Template: AIR OLgN Waser. Aian., 66 to 100%. U)
aremplate Biwnup(UWd): 3672

Tuaptate 50 Heavy Mtl Mass T) 0 t0116f89
Tmlan te Decay Tbrw 25years

Estirmted
Canister Wage:

110.42 1

- II. Estinactas m^ sy 5 n xb b Y. 7. Garmm Sources
Photon Total

CUMWC Frotn Nominal Bounding Fuel Inltial Activity Nominal Fuel Bounding Fuel VEnergy Photonssec
Rradionuckde Template- Fuel Bumup 4IWd)' Burnup (UWd" Inventorles(CI) rventorles(C) Gup (bounding)
Ac-227 t.1465E-49 7.10 1421 O.ODE000 8.14E49 1.63E-08 Avg. eV
Am-241 230A56E-03 7.10 14.21 O.OOE+00 1.64E-02 328E-2 0.0150 1.329212
An-242m 4.1476E47 7.10 14.21 O.OOE+00 2.95E-06 5.89E-06 o.e2so 2.761E211
An-243 1.4894E46 7.10 14.21 0.OOE+00 1.06E405 2.12E45 00375 2.405E11
C-14 5.710SE-09 7.10 14.21 O.OO00 4.06E-08 8.1tE48 0I0s7 2.562211
Ct-6 131242-32 7.10 14.21 aO.E+00 9.32E-32 .86E-31 I oA50 1668E+t1
Cm-F243 1.4562E-07 7.10 1421 O.OOE+00 1.C3E406 2.07E-06 0.1250 144412+11
CM-244 2.422tE405 7.10 1421 O.ODE+00 1.72E404 3AtE404 0225 tatGE+I1
Co-60 2.7560E406 7.10 t421 O.OOE+0O t.96E45 3.91E405 0+75 5Se49E+10
Cs-134 5B8851E404 7.tO 1421 Q.OOE4000 4.18E403 8.36E403 0575 9588Evlt
Cs-13!i 3A4477E-06 7.10 14.21 OCOOE+00 2.45E405 4.90E405 0850 1-182E+10
Cs--137 1.8099E+00 7.10 14.21 O.ODE+00 129E+01 2.57E+01 12500 7jWWE+C
Eu-154 1J386E402 7.10 14.21 Q.OOE+00 1.16E-0t 23%3E-0t t 7sY 3.796E4e
EWISS Z.3957E403 7.10 t4.21 O.OOE+00 t.70E-02 3.40E402 Z250D 2 705E40t
Fe-55 _ 207E0 7Z01.1 OOE0 23E0 .5 4 27500 z 227Ee44
H4 3.4504E-03 7.10 14.21 O.ODE+00 2454 4 50E402 3 -oO= S2ZE+Ot
l-t29 7-5300E-07 7.10 1 4.21 O.ODE+OO 5.35E406 io7E405 I eo 5A= l6E+01
Ki485 7.854-0E2 7.tO 14.21 - O.ODE+00 5.5BE-0t 1.12E+00 7.COV 1.167E4a

U,

i- -
Np-237
Pa-231
P5-210

t11.00 1345E-01

PrnW47 12952E402 7.10 14.21 O.OOE00 920E-2 1.t4Et01
Pu-23S 1.7549E42 7.10 14.21 0.02E+00 125E-01 2.49E41
Pu-239 4.2810E44 7.10 1421 O.OE+00 3.04E-03 6.08E-03
Pu-240 2.4357E-04 7.10 14.21 O.OE+00 1.73E-03 3.4E-03
Pu-241 2.6277E-02 7.10 421 O.ODE+00 1.87E41 3.73E-01
Pu-242 3.632E-07 7.1O 14.21 0.OOE+0 25B46 516E406
Ra-226 4A444E-10 7.10 1421 O.OE+00 3.162-09 6.31E-9
Ra-22S 1.9714E-14 7.10 14.21 .OOE+00 1.42E-13 2.80E-13
Ru-106 Z0477E-07 7.10 1421 0.ODE+00 1.45E-06 2.91E46
Se-79 12933-06 7.10 1421 O.OOE+00 9.19E-05 1.84E44
Sn-126 1.1574E45 7.10 14.21 O.OOE+00 8.22E05 1.64E44
Sr-90 1.7032E+00 7.10 14.21 .OOE2+00 121E.01 2.432E01
Tc-9 42239E04 7.10 14.21 OOE+00 3.00E-03 6.80E-03
ThtF29 7.7260E-12 7.10 14.21 O.OE+00 5.49E-11 t.tOE-10
Th-230 5J4970E4 7.10 14.21 O.OE+00 4.15E47 8.31E47
Th-232 2.6906E-14 7.10 1421 O.OE+00 1.t1E-13 3.82E-13
T1-208 4.4336E46 7.10 1421 O.OOE+00 315E-07 6.30E047
U-232 -t2037E47 7.10 1421 0.00E+00 8.55E47 1.71E46
U-233 3.0011E49 7.10 1421 O.0OE+00 2t3E-4 4.26E-0S
U-234 1.84970-4 7.10 14.21 O0E+00 1.31E-03 2.83E-03
U-23 -2.7235E-06 7.10 0.00 3.394-03 337E43 3.39E-03
U236 1.5493E45 7.10 14.2t 0.ODE+00 1.10E44 220E44
U-23 -4285E-09 7.10 0.00 2.13E43 2.13E43 213E-03

Thermal Power
Nominat Heat -Bounding
: OUWt .' iHeat Outpu,

tWatts) tWatts)
lJOE-01 SME141

Total Total.N
Y490 1.7094E.OD 7.10 14.21 0.0012+00 1.212,01 2.A3E,01
Ote Raln~e 1.22E+01 2.45E401

53J~ v tilidec-tions -n mv 9* ulff ary (.cs ______________________________

selectuo summara
Fimfl 5F0 heed - Basis for Pawrrieter Differences:

Reactor Maderefor LIGOHTWAlER UOHTWATEI Teblariptma wiedlor~aftioa"a
kWe Cbddubg MA A LU MM Tlk &M mtcs;ATRT~mpse on ds b c pwarmehr (xvkhalnoAmharemArdla

DOt. E mrkhm ent% 19.1060606 s6oID100 _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _

jBumup Suear,(WW) _______~ai for burmup used hin estimate:
- I ~~~~~~~~~Fron 6FD[ Eatitnated

H orr htaml: 0.1tHe2u basge h himilelmS.,heva mmadeuraedn

Ownilml. ~ 3~ned Embstd30.HWlu.31.MS o u n d k~~~~gI 0.014 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I 'PkRe co mmrvs. 3re dtoer dt couims t btkradlon cased Ior hi.L

_i- - %M&"rou d b modatedu tie et 'mst be tbd by 8L hey metal mass b 9Gt d 1 vales (MWI).

- OE/SNF/REP-M7
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I 1.

I
Fuel Radionuclids Inventory Worksheet

L~~ud and~auplaislnforuul-io. E :.
Fuel Noiw RV-1 (UALX LEU) VENEZUELA

SNy ID t. 616
Fue tUnft A Dear 56 -MTIR IPE
Heany Metld Moma BOLN.30698lq E0LPM6713kg
ROD Skaoag Site. SRS

'Fuel decq S daft 197
Estimatag " o 2030

Temnlm ATR (Ugh Water. Akm. 60 lo 100%. Ul
1
Tanplt Bu&M gupWd 367.2

Templat D 80X Heavy Me1l Man (MT). 0.00116689
Template Deca ThOW 25 vwas

Esthiated
Canister usa': J

t1z _
1 2.33

J3 3Est.matesM .3 :, Y. 1._802 11000 Ga0 .Sourc

- . ~~~~~ ~~Photon Totd
ClW~d Froo NoIna Boundbin Fual Initil Activily Niornn Fuel Bound Fudl Enery Photonsin

R einudW* Tairplate Fuel Bup nupIWdf B- up (MWdf , (CI bventorie*CI), -Iventorbs*CQt Group (boundling)
Ac-23 1.1468E-00 93338 1,866.76 0.OE+00 2.67E108 2.14E4B AV0 M6V
Arn-241 2.263E-03 93338 1,866.76 0.00E+00 2.15E+80 4.30E+7D 0.01sD 1J47E+14
Am-2427 4.1476E47 933.38 1,86676 OOOE+00 3Zs704 7.74E44 0.0250 3e29EiF1J
AP-243 1.496-02 933.38 16.76 0.00E+00 139E-M 2.7sE43 0.0375.86 E1J
C-14 .710SE-049 933.38 1.86676 O..E0OO s33E4.0 1.07E-S 0.0576 934E+1
cS 1.3124E- 933.38 1,866.76 0.00QE+00 22E2 2.4 5E-29 o.os so 50 48E.13
Cm-24 1.2E-07 933.3 1.866.76 O.OOE+00 3.36E-04 2.72E404 0.1250 1.7 1
Cm-244 2.422tE45 933.38 1,86.76 0.00E+00 2-1SE-02 4.s2E-02 02250 1.768E 1
Co360 2700E1-0 933.38 1,86.76 O.E.+00 2.s7E-03 5.84E-03 0om7 7.6se 12
CsI134 5.84sE4-04 933.38 1,866.76 0.OOE+00 5.49E-01 t.10E+00 057u. 12He E 14
C-135 2.4477E-06 933.38 0,.07 o.oCE+oo 3922E4 6.44E-03 OA350 1W1tEt12
Cs-13.7 -.21609 933.38 10.07 O.OOE+08 1.08E63 33.E+03 120 Toa 1MOE12
EU-1s4 1563s6E402 93338 1,868.76 O.OOE+00 153E+Ot 3.06E+Ot 4.7500 4.ss8E 10
E15 23'e-O 93.31,&8 o.oE+ao 2.24E+00 4A47E+aO 2-2500 J SSSEX
F264 32707E-06 933.38 1,868.76 0.00E+00 .4E5-02 2.8tE42 2-7500 2S1.01E

1.70s4E403 933.38 1,866.76 0.00E+00 3.22E+08 S.44E+08 3wO 2254
O1129 7-s3OOEc07 933.38 1,86i76 o.ooE+00 7.03E04 3.2IE03 2608 7.636E+0
Kr-85 7.&540E-02 933.38 t,86.76 O.OOE+OO 7.33E+Ot t.47E+a2 7ccoO GA1SE+01
NpI s s6tsE406 933.38 1t866.76 O.OOE+OO 8.92E403 1.78E402 11nOwo sAcoO

P&-= 2.7s6sE490 s33.3 t860.76 oooE+OO 2.etE2-s 622E-0s
Pb-210 12612E-10 9M33.3 1t866.78 OOO0E+OO 1.1sE-07 23sE407
Pfnl S7 12ss2E42 933.3581 866.7S OeOOE+OO 121E+01 2.42E+Ot
Pu-238 1Js54sE42 93338 1,861178 O.OOE+OO t.64E+Ot 3.28Ei0t
Pu-239 4.28IoE-4 933.3 t8IL687 O OOE+OO 4.OOE-01 7.ssE41
P Rt240 2.43s7E404 93338R it.sTss oaO aoEd 2.27E41 4.sE-
Pu-241 2.6M77E-2 933.38 1,86&.76 .okE+00 2Am+01 4.91E+01
Pu-242 3&6329E407 933.38 t8M6S 7S .OOE+OO 3-39E404 6.7sE44
Ra-M6 4.4444E-10 933.38 1,86&76 O OOE+00 4.1#E47 .3DE-O7
RFZ2211 1.714E414 9333B 1.86&67 QOOE+OO 1.84E-11 &s68E-r1
Ru-106 2.0477E407 9a3338 1,88670 O.aOE+00 1.s11E44 3.82E044
SO-79 1.2933E-M 933.38 1,86&76 Q.OOE+OO 1.21E402 Z-41E402
Sn-12s 1.1s74E_0s 933.38 1 86s.76 _._aE+1 . b OSE02 2.16E402

es-so 1.70o2E+0 r33.38 1,8676 O.ooE+aO 150E+03 3.1rE+03
Toss 4o223sE404 933.38 emme6ld O.OOE+O So s4Et 7asE4v1
Th229 7.72soE-12 933.3 1.sM6s ~ O.OOE+00 721E-09 1.44E48
Th-230 s5.4s7E-0s 933.38 1.5GL667 O.OOE+oO 5.46E-05 1.0sE044
Th232 2.6906E-t4 933.3 1,86IL78 O.00E+00 2s1 E-I I 5.02E-t1
TEIos 4.4336E-08 933.38 1t868.76 o OoE OO 4.t4E0s s.2sE405
u232 I t2037E407 933.3 t.866.76 O.OOE+aO t.t2E404 2.2#4-4 Thermal Power
u233 3.0 E01E9 933.38 tIse.7e O.oaE oO 2SOE406 s.60E-s NornmlHod Bound"9
u234 t.s4s7E- 04 3338 * 1t86e.7e O.oOE+OO 1J73E-0t 3As5E-t OutpW Hea Ouab
U-235 -2.723sE4S6 9333 o.oo 1.64E-02 t-3sE42 154E4 (wttW) evtt)
u238 1-s493E-05 93338 1,86e.7e O.0oE+oO 1.4sE402 2.ssE402 1.7*01 ass5Eot
U23B -4.2ss1E409 933.38 0.00 t.O8E42 1.08E402 t.o8E42 Total Total
Y-s0 t.7as4E+aO 93338 t,8&667 o.ooE+oO 1.00E+03 3 19E+03
Other Radlorwfds 1.SIE+03 3M2E+03

Temptate Selection Sumar
rcnSFD Usel Basis for P r DW9`6hAM

Reaclo: UGH T WAE UG= H W ThRIsWTatitanml usd b~reatrs

Ful ld~ a AttN 1u11 aktWATRU T ell rS tS * _ ( _ nhw hwi ATPam| I_

BOL. Hu Caftstn i:b. U U Mom

BOLEnichw d %-I 1i.1126847 1 0ta100

Burnup Sumn-ny (ItWdf -fos hr burmnsp usWs in estirnah

Fro SFD Esthkatd

"MkwV mhtl 93a Nl kmto M"mWm esfye

Esthubtd Bunp
Dunp Mulutipler Given Bumup Estne EOL. HU/Glve EOL H11

NomhS 0.07 1o

DoundhJ:r*T 0.15

'Fedr co down a arvla. oraiwge "; or other date oxflim* sthat Irdainansed 10r 6

3Tou burrip for hal ki soaed w Ii workhs mudt be dvkfed by OOLeav mtl_ mm go nu burrspeikp van (t4WdT)

J

I

I

I

J
J
JA

~--I

D06/SNFJREP-0F78
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Fuel Radionucide Inventory Worksheet

I. Fpel analTtqlateufrnmtion
I ~~~~~Fuel Narne: SAPH-IR UJ3Sl2-L6U (SWITZERLAND)

SW I #t443
Fudl Units III bescr- 39 -MM~ TYPE
Heavvy NtalilMass: SOL.79.732g: EOL.7l.Iglkg

. I ~~~ROD 69orage Illir. SRS

'addeaylatrldate: 1993
Estimates as d: 2030

Trnpiate: t ATR ght Water, Alun.. e0 to 100D. U)
OTumplte Bunup(UWd): 3672

Trnipbte tOL HeMy" matal Maus (MT)' OOO16689
Template Dmy Thbw: 36 wis

Estinated
Canrster usage:

1.X310

_ILEtimates _ m _. I. I b Y. IS

Cl1Wd Fom - Nominal Bounding Fuel h jribl Activity NominalFueul Sounding Fuel
Template Fuel_ urnup4UWdf Sumup(MWdf 1Cl UIventodes(O) lavantorles(O)

Energy Photonslsec
Group - bounduinRadlonuclide

Ac-2Z7
- AAm-241

Am-243

8,088.49 16,176.99 O.OE+00 1.62E-6- 3.25E-05 Avg. MeV
8,068.49 10,176.99 O.OOE+0 2.04E+01. 4.08E+01 0.0160 t.191E415
8,0608.49 16,176.99 O.O0E+OD 320E-043 .41E-03 0.250 2.474E+14
8,068.49 16,176.99 O.OOE+00 1.20E-02 2.41E-02 om=37 2,1506E14
8,088.49 16,176.99 O.OOE+00 4.61E-04 9.23-06 0075 2.315Et14
80688.49 16,176.99 O.OOE00 1.06E-28 2.12E-28 oJ.SSO 13s968E14
8,08.49 16,176.99 O.OOE+00 9.24E-04 1.8'58E0 0.1250 92.2E+13
i08.49 16.176.99 O.OOE+00 1.34E-01 2.67E-01 02250 1204E+14

C-14

1.6522E-04
7A047E-07 8.08&49 16,176.99 O.OE+00 6.99E-03 1.204-02 I 0.750 5238E+13

Cs-134 2E48-05 8.068.49 16,176.99 0.00+00 1.B5iE-0 3.31E-01 0.57So 8.657E+14
Cs-135 3.4477E-06 8,068.49 16,176.99 O.OE+00 2.79E-02 6.58E-02 I O50 1.I67E+13
Cs-137 1A365E+00 ao8s.49 t16,176.99 0.00W+00
Eu-154 1 8,088.49
Eu-155
Fe-S Z.7b00 2.27E807

1.59E+Ot .19E+01 3S60 134.2E84.
8,088.49 16,176.99 OC.OE+00 6.09E-3 t12E-02 SOOMo 5A86E403
8,088.49 16,176.99 0.008+00C &33E.02 6.06E+02 I 7.ODO 8.006E402

8,088.49 16,176.99 0.OOE+00 7.74E-2 1.SSE-01 11.000 8.698E.01NDp237 9.5752E-06
Pa-231 3.9379E-9 8,068.49 16,176.99
lb-210
Pm-147

3.31151E- . 8,088.49
9.2402E-04 8A,8.49
1.6217E-02 8,08&49
42810E44 8,08.49
2.4333E-04 8,08.49
t.6242E-42 808.49

.02 2.92E+02

PU-9 3 6.E00 6.038E+0
+00 1 1.97E+00 3.94E+00

16t176.99 0.OOE+00 1.31E+02 2E38+02
: 6929E-07 8068.49 16,176.99 0.0WE+00 2.94E-03 568E803
9.0114E-10 8,08.49 16,176.99 O.OOE+00 7.29E-06 iA6E-05

Ra-228 .1019E-14 A,088.49 18,176.99 0.0082+00 2.51E-10 S02E-10
Ru-106 2.1225E-10
Se-79

E-02 lt7E4-01
.+00 8,068.49 16.176.99 O.oE0+00 109E+04 2.18E804

42239E-04 8.068.49 16.176,99 0.001+00 &42E+00 6883E8O+
Th-229 12407E-11 8,0E8.49 16,176.99 0.008+00
Th-230 83497E-08 S80.49 16.176.99 0.008+00 I
Th-232 3.8371E-14 8,08&49 16,176.99 O.OE+00
TI-208 4.0414-08 8,088.49 16,176.99 0.0082+00
U-232 1.09488-07 8,088.49 16,176,99 O.OE00 1

1.0OE-07 2.01E-07

8.6E-04 1.77E-03
U-t43 3.6275E-09
U-234 1.8562E-04
U-235 -*°7235E-06
U-236 1.5493E-05

S,08&49 16,176.99
Thermal Power

Nominal Nee Bounding

Ould 'Heat Outut
(Watts) (Wats)
136842 21IE602

Tetai Total
8,088.49 16,176.99 O.OOE+OO

I
I

oL

U35
Y11280 1.118E44D

te Selection Summary
From S s e Used is 5t for Parameter Ogiterences:

Reactor Nodersta r. F1 ~ffWA7VI UGHT WATER jIteTrtav e~ ia w w ut

I Fueil Cieddegi N-j ALIA hal med eATRTWOW~ cadd are paruneur O.mthwatw) wd*V ATR a waswabie

I BIX Fn tcchmelt %-I d0991iM 8 o100 0

K
-

:]Basis for bumup used hI estimate:Surnmaryl(IWdf

-a

IEstimated Bur1Upf
0 M ftif Gve BmwEatmuted EOL HMI~len RL~t NMM

aounckwt~0.641 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

'Reactor *tntiwkiamm re.moval.Strg *VnorM daewfn V IrdiincsedOkW

'Toga bueW for dlk Sasscael ~ w ~ nMb vddb X ev ea esl osocc o aus(~ V)

- DOE/SNFAZtEP-M7
Revision 0
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I-
Fuel Radionucide Inventory Worksheet

L Fe anallt nforw'R -

Fuel Nunm SAPHIR UALX4EUJ (SWrlZERLAWO)
SNF ID . 444

Ful Unks A Doeua 76 -MTR TYPE
Hevy Mea Mae= SOL-21.471g EOL.12kg
ROD Sboe Slh: SRS

'Fut decWy S dB* 1993
Estkmgs" d at: 2030

Teenii ATRhU0Wale. Akirn.O0100%.tU)
*TwnpbbvWp(MW* 36?72

Tena DM Hewvy MeW Ma (UT). 0.00116689
Tempbsl Dwa Thu 36 vm

Esirnatld
Canister usaq:

.17 I

IDI Esinutis 9I I X. b Y. Y I GMa Somces
I Pbolo. Total

CUIIW4 From NOminal Boundin Fusl IiaI Actvit Nniwnal Fud Boundbg Fuel I EaSegY Potonastae
Template Fue Bumup (UW_ Bumnup (_W_ (Cl) Inventos 5C) kwenore( _ Group (boundlkRadlonucds I

_ _ _ _ __ __ __ __

Ac-227 2.0068E09 8,946.30 17,892.61 .OOE+00 1202E-05 JAnt-241 2.5251E-03 8,946.30
Am-242m 3.9624E-07 8,946.30
An-243 1.48SOE-06 894630
C-14 5.7063E-09 a94630

17,892.61 a

1.2O-04 0.0575 2.5602,14

cs3e 17,892.61 .OOCE+00 1.17E-28 235E-2 0.0850 1.543E+14
17,892.61 OO.E+00 1.02E-03 2.04E-03 0.1250 1192E+14
17.892.61 0.O0E+00 1.48E-01 2.96E-01 1 02250 1.332E+14

j
CO60. E-07 8.94630 17,892.61 O.OOE+00 Q.62E-03 1.32E4-2
Ca-I3i 2.0455E-05 ,946.30 I
CS-135 3.4477E6-

03750 5.794E+13
05750 9755E+14
0900 1.170E+13
12w00 65E+12
1.7500 3.184E+11 JCa-137

Eu-154 essE+01 1.1E+02
161 Q.OOE+00 5.30E+00 1.06E+01 22500 2.6E407

-OS 8946.30 17i 61 Q.OOE+00 2.A42-02 4.08E-02 2.7500 2541E207
-43 894830 17,89Z61 O.OOE+00 1.76E+01 3.52E+01 3S00 14736404
-07 9s430 17s261 .OOE+00 674E-03 1,352E02 5C0000 6.01SE.4

I .

Kr-aS E402 a,948.30 17.89M61 0.OOE+00 368Q+02
Np-237 9.5752E-06
Pa-231 3.9379E-09
Pb-210 3.3115E-10
Pn-14I

Pi
P*240 2.4333E44
PU-241 1.6242E-02

-

,948,30
89430
8,94830
894,30

,948.30
8,94830
6,94830
8,948,30
8,946.30
8,948.30
8,94.30
8,94e.30

17892.61 Q.OOE+00
17,892.61 .OOE+00
17,892.61 Q.OOE+0
17,892. .OOE+00
17,892.61 O.OE+00
17,892.1 0.00E+00
I

1.65E+.t
1.45E+02 2.90E+02
3832+,00 7.66E+00
2.18E+00 4.35E+00
1.45E202 2.D1E+02
3.25E-03 6-50E-03

OSE-06 1.61E4-5

-

Pu-242
e.ei O.OOE+00

17.8W2.61 O.OOE+00 2.78E-10 .556E-10
Ru 10S 21225E-10 17,892.61 0.oOE+00 1.90E-06 3.80E-06

^---- -1 -. 5!Fe. U._.c+.AI . Oc.U1
se-79 12U3M-0t5 3.W4G..30 17,89.bl~ O.Wjt:+v 1.16tr01 "I;5lt

j

-1
Sn-128 1.1R71E405 8,948.30 17.892.61 O.OOE+00
Sr-g -.94830 I
TC-99
Th-22. 1 2.22E-07

7.47E-04 1.49E-03
17.89Z61 O.OE+00 3.43E-10 6.87E-10

E4B 8,94.30 17ibZ2i O.OOE+00 3622E04 7.23E-04
-E07 89483 17m2,1 O.OO2+00 9.79E.04 1.96E4-03 Theral Power

E-09 8946.30 17,H92.61 O.OOE+00 3.25240 &49E2- I5omn eat BoundingU-233
U-234 1.2E-04 8,948.30 17892Z61 o.ooE+00 1.86E+00
U235 -2.7235E-06 8948.30 0.00 4.20E-02 1.76E-02
U-236 1.5493E-05 8948.30 17AZ61 O.OE+00 1.39E-1

-238 42851 E-09 894.0 0.00 .76E-04 6.38E04
Y-90 1.3475E+00 894630 17,892.61 O.OOE+00 1.21E+04

_ D _ E - , _

Outpa .Heal Ouvpts
(WaftS) gwaue"
1502E.0 2S99.2

Total Total
Z-77E-t

A'

0Oe RadnCbIee 1.22E+04

FM SFD Used
RN rorf 1 U WA1E LW WTtATER _

FAdOldd" ALIM ALU
XLX HE ConsUhaZj u U
90L Enrktmnim %FI e2382 tvt_60 1010

iasls for Parameter DBIttencec J
Bu &TWP m (UWf daYi tr bUMLuP used In eautrf -

FrO SFD EEth sedp
"=kw^hi~l 8.94a1CN* bv ltbMt hry mydethaOed

Boundh 17.8a. k* =w ndbbe im L Wu

Chiecko_ _ _ _ _ _ _ _ _ _ _ _ _

IEstMnated 3wUUI
Swo UM Ge um Estmae BOL HUJOne EOL HM

Nominshf= =t.^n
5*md^abq:l 2.85

,p~wW #%fwkO mmaL zg govp, pp AJr_ daX _wwlm"A toha;d mae _t btu

*fddl b4. br 0W odd tu fft wark~ nd be dvfd by OMl b- --Wl rrim ID q1 spok 11, vak (JWOM

JI

-I

a
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Fuel Radionuclide kiventory Worksheet

X foet ndtTemplate -arior :a:... n
Fuel Name: SAPHIR ILAX MEU (SWITZERLAND)

SWV S. 945
Fues Units & Desor: 52- MITI TYPE
Hev WMe Mses, BOIL=35Jg: EOL-M oekg
ROO Storage 5i: SRS

'Fuel dectry at date 1993
Eenstes as.. 2030

Tmp:law' ATR NgM Water, Alarn. 60 ho 100%. U)
renIpte SwneU- Wd): 3672

Template SOL Hevy Metal Mss MT): 0.00116669
Tenplate Deay Thne: 3S wVt

Estimaled
Canister usoe:

2.17

-

IL. -;. - b b Y. Ye Gamma Sources
Photon Total

CIUIWd Frm Nomial Bounding Fuel iNUal Atvty Nomiral Feel Bourding Fuel Energy Photons/sac
Radionuclide Template Fuelu 8 up (WtW42 Bumup (WMW( (CO IwntoIes(Cl) hwentrlCI) Group exuding)
Ac-227 2.0068E-09 6,795.81 13,591.62 O.ODE+00 1.36E-05 2.73E45 Avg. 1UeV
Aia-241 2.5251E-3 6,795.81 13.591.62 OW.0E+00 1.72E+01 3,43E+01 0.0150 1.01E15
Am-242m 3.9624E-07 6,795.81 13,591.62 0.00E+00 2.69-03 5.39E-03 0O250 29+614
Am-243 1.4880E6-0 6,795.81 13.591.62 O.E+00 1.0 E-02 2.02E-2 0.0375 1K7E.14
C-14 5.7053E09 6,795.81 13,591.62 0.00+00 3.E88-05 7.75E-05 0.0575 1.45E+14
Ct-36 1.3124E-32 6,795.81 13,591.62 0.00E+00 8.92E-29 1.78E-28 O.O 1.172E+14
C-243 1.1419E-07 6,795.81 13,591.62 0.00E+00 7.76E-04 1.5E-03 0.1250 7.740E013
Cm2-44 1.6522E S 6.795.81 13591.62 O.ODE+OD 1.12E41 2 9RE1 0225 1.012E+14
Co4D- 7AD47E-07 6,795.81 13,591.62 O.ODE+00 5.03E403 1.606402 01750 4.A016E13
Cs-134 2.045755E 6,795.81 13,591.62 0.00WE00 1.59E-01 2.78E101 05750 7273E014
Cs-l3S 3.4477E46 6,795.81 13,591.62 O.ODE+0 O 2.34E-02 4.69E-02 Oso 8E+12
Cs-1137 1.4365E+CO .6,795.81 13,591.62 O.WOE+OD 9.76E+03 1.95E+04 126co 42M7+12

Eu-1154 7330E43 6,795.81 13591.62 OWOE+CO 4.98E+01 9.95E+01 1.7500 2.418E+ll

Eu-155 5.925E404 64795A1 13SS91.2 ODOOE+CO 4.03E+D S.OSE+CO 2260 2A22E4V7

Fe-65 Z2791E406 6,795A81 13591.62 O.WDE+CO 1.55E402 S.10E402 2.7500 111930E2+C7

tSS 1.9698E4S3 6,795A81 113J%1.62 O.OOE+00 1.34E+01 Z.68E+01 S3co 1.121Ee4,0

1-1Z4 753WDE407 4795A81 13,591.62 O.OOE+OO 5.12E403 11.02E402 6cO0D 4563E+03

Kzr-95 4.1176E402 4.795.81 13-W.62 QW0E+W ZSOE+02 5.6DE+02 7.00 50DI6E4G2

Np-2372 9.5752E46 64795.81 13.591.62 O.WOE+OD 6.'51E402 1.30E401 I 1000 5.593E*01

Pa-2311 3.9374E49 4,795.81 13,591.62 O.WE12O0 2.68E45S 5.35E405

Pb-210 3.3115E-10 13,591.62 O.E+00 2.25E06

Pu-239 -4.2810.E04 6,79S.i 13,591.62 0.00+W00 2t91E+00 -- 5A2E+00
Pu-24 2.4333E-04 6,795.81 13,591.62 O.0WE+00 1.65E+00 3.31E+00
Pu-241 1.6242E402 6,795.81 13,591.62 O.0WE+00 1.10E+02 2.21E+02
Pu-242 3.6329EW-7 6,795.81 13,591.62 O.0WE+00 2.47E-03 4.94E4.3
Ra-226 9.0114E-10 8,795.81 13,5.1.62 0.00E+00 6.12E-06 1d22E-05
Ra-228 3.1019E-14 6,795.81 13,591.62 0O.DE+OD 2.11E-10 4.22E-10
Ru-106 2.1225E-10 6,795.81 13,591.62 O.OCE+00 1,A4E06 2.U8E406
Se-79 12.430E45 6,795.81 13,591.82 O.OE+O4 &79E-02 1.76E-01
Sn9126 11.1571E4-05 6795.81 13,591.62 O.4E+00 7A.602 1.57E-1
Sr-90 1.3472+W00 6,795.81 13,591.62 0.04E+00 9.166243 1.83E+04
Tc-4. 42239E-04 6,795.81 13,591.62 QOE+00 2A7M+400 5.74E+00
Th-229 1.2407E-11 6,795.81 13,591.62 O.6E+00 6.43E-08 1.69E-07
Th-230 83497E-08 6,795.81 13591.62 O.0OE+C00 .67E-04 1.13E-03
Th-232 38371E-14 6,795.81 13,591.62 O.OE+400 2.61E-10 5.22E-10
Tt-20 4.0414-08 6,795.81 13,591.62 O.ODE+000 75E-04 5.49E-04
U-232 Thermal Power

Nominal NM Bounding
Output -e Output
(Watts) (Wafts)
1.14E642 227M.02

Tolal TOWal

64795.81 q 3as0a-02
I

OtheW Radlaruckldes,_ ~9.30E403 1.86404
_WLTZMSei . _,, %.Ill, 'W'� - � -� X r : �- �11,sen

I-I.
Ir.up!lat Selection Summary

Freom VDO Used Bass l Parmeter fferences:
r e cto Madud ur nTER UGHTWATER

Fuel Cltddi At ALUM klW ihx ATR Te eptidion dblilam p.r uSrhvldewdlmdt ATR a l
UOL N C b U Unm:f.

SO nic-r %:I 45 07146122 801010
L-

Bumvp Summary (IWd) _asIs for bunup used In estimate:
7 ~ ~ ~~Fc SFO I fl6d

N om h ladl 6.795J I btcd hue V a mst
Bound_. 13,591 ."s g 3u d l hi b b nl buN .

Checks ______

letknated Burnupf
C _Multplie _h up Eshtsted EOL HVIGlven EDL NM

_ _ _ _m3 _ 1 _ _ __ _ _

SoundbWI 1_ ___ __ .0
'Reactor ts01whim cores removal. etorage. d1phtg or otoer dlae onfirmirig lid Inasaiao ceased toe kid

'Tourd buiia tere hidua aseodialedan wiit f owhd'alet naMa be divided by, SOL heavy metal mmstoo DM q~odkc 11tup~ Values (MWdUID.

- DOEI5IVIREP.078
Rlethiso 0

March 20D3
Page D-S43 of D-685



I
Fuel Radionuclide Inventory Worksheet

A.~ekgwa42cTPlato nfer"Nmaic, ..

Fuel Nwan. SAXtON (MOX SS1)
SNF3 IDS.883

FWuels IMS Deer. 25- ELEMENT
Heav Metal Mae. BOL- : EOL-,95.566lt
ROD Storage 86. mm~

'Fuel dea St date: 192
Estimdte : s ( 2030

TonwlAW (Worst Cae)
'Trnplate Duanup(MW*V as

Template BOL Heav MSte Uea (NUT): 0.001868
T-. aI .flD TI,. 50 9

Esthnated
Caniter uae I
1 0.78

IU. Eslmistes a . . OR X,. Xbb V. yeb T amaoar
I Phtot Total

C8MWd From Nominal Boundg Fuel Initial Actvt Nominal Fuel Bounding Fuel Energy Ptotons/sso
Template Fuel Bunup (iWd? Bumnup IMWd) (Co InventodesICI) InventorleusM l Groan flinDmmlnRaedlonucll

Ac-227 2.5200E-06 95.69
An-241 8.6432E+00 95.69
An-242m 1.5728E-02 96.69

95.69 O.ODE+00 2.41 E-04
95.69 O.ODE+00 8.27E+02 0
95.69 O.OOE+00 I.SOE+00 I

J1.798E+14

Aln.43 1.OZCc-W W6.69 5.69 OU.Ct+Wu 1t.65E+OO 1.56E+C
C-14 12068E-t 95.69 95.69 O.o0E+00 1.15E+01 1.15E+01
C031 22849E-03 95.69 95.69 O.OE+00 2.19E-01 2.19E-01 0.0850 -. 152+12 ICM-243 95.69 95.69 O.0E+00 5.76E-02 5.76E402 I 0.1250 e.D76E*12

9.XBE+CO 9.08E+00 0o20 7.428E+12
&74E+02 3.74E+02 0.3750 32162E12

5.315E213
Ca-135 4
Ca-137I
Eu-154 34
Eu-156 I

I.3976E-04 9&69 95.69 1.164E+12
9.69 95.69 J9s.69 95.69 O.0WE+00 3.57E2. 1

L4893E403 95.69 O.OOE+00 812E-01 &12E2-
5.14E-01 5.14Et01 27500 2s73+c08
t.OOE+01 1.OOE+01 3.5000 1.45E+06

5.0000 8.2062.0
Kr-4 2.2717E-01 9267E+04
NP237 1
Pa-231 8
Pb-210 4
PmI-1473
PU-238 -i

95.69 O .OOE+00 1.57E-02
95.69 O.ODE+00 2.75E-04

0 1.DS3E+04
95.69 A.95.69 95.69 0OE+0 D 4.53E4- 4.53E-06
96.69 95.69 O.DDE+D0 3.062-0 3.08E-02

0 95.69 0.00 1.23E+04 122+04 1232+041.1924E+WC
1.48E+03 1.49E+03

Pu-241 95.69 0.00 4.89E+4
Pu-242 -1.1381E-04 95.69 0.00 8.22E+00
Ra-226 1.0760-E07 95.69 95.69 O.ODE+00 1.03E-06 1.03EB05
Ra-228 6.0160E-07 95.69 96.69 000E+00 5.76E-06 5.76E-05
Ru-1OS 1-3388E-13 95.69 95.69 OW.E+00 1t28E-11 128E-11
Se-79 1.9179E-04 95.69 95.69 0.OOE+00 1.84E-02 1.8_E-02
Sn-126 1.6669E-04 95.69 95.69 O.OE+00 1.59E-02 1.59E2-
Sr-90 1.3859E+01 95.69 95.69 O. 00E+D 1.332+03 1.332.0
Tc-99 67678E-03 95.69 95.69 O.0OE+00 648E-01 6.48e-4
Th-229 2.2592E-4 95.69 95.69 O.OOE+00 216E-04 2.16E-04 4

Th206

U-23
U-233
U-236
U-235
U-236

Y-90
Omer MeIdkracide

95.69 95.69 Q.0WE+00 7.27-04 727E-04
96.69 O.O0E+OD 5.76E-05 576E-05
96.69 O.00E+00 7.25E-03 7.25E-03

O.WE+CIO 1.96E-2 1.96E-C2 Thermal Pouer
I f Are e Ane .~~~~~~~~-

I IIAM-U 4A=-W

+00 1t22E+00
Norinal Hei Bounding

Outpit Hge Out
(Wet) (Wats)
5.74E+. 8.7SE4012

1.1 Total Total
95.69 95.69 O.COE+00

4.92E+03 4

---

I FeatS SRome Used jUSS.is or Prametor Ciffeencamc
jResew WAMa~:F~iiT (Wi e

OeddinsSST I_____. vd~woltomtxcwnLAUN

I B0H &Wu ueteI~ SSiuizi, = u.W681dm8au-ee*Ietepaa:Iel.:f wg eMrlusmaL BCOL Enrwrichlat % 0100 I

Burnup Sunummry (MWd ai or bunnp used In esimats
From SFD Estkneted

"OM l 9swad l mbwt krep
BocnI I~ 95 ban WM fro SFD SW mmod IDU usWq* tBMALI

Phacks I

J

I

&U_ i6. Mull. I Eatirno" 0dwn I
Eaed E0E HIWkee EOt. HM1

t1.401
B gundand

._ _ . ..

'Reak dsuldwn. core remo slorae. dppg or daw ac ntg W inadallen ced br eL
'oTW Wms for al aeealed all Ih* awokh"axis be OaWW b DM heavy m al t get speifi buhrap valhee (MIW*oTd).

l
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Fuel Radionuclide Inventory Worksheet
tJ Fuld T iatc IAno-mtioi,, , -

Fuel Hane: SAXTON (MOX ZR)
%.-- UFS ID S. 7S7

kue tkint & Descr 43 -ELEMENT
Heav Metal Mass: BL. : EOL.39.8t

k ROD Storage setN HEEL

Fuel decay t date. 1972
EstiCates s of: 2030

Tomplate: (Wost Case)
'Tenplate wniup(uWd): G2U5

Tenplate SO. ea MOWet a M ass T) 0.00186865
Trnsolate eesvTne- 50 Wears

Estimated
Canister usage:

1SrX10134rO

e
L lLEtL istats - s nb b y. yb I GammaSources

Phtwon Total
CilUWd From Nominal Bounding Fuel inWa Activity Nominal Fuel Bounding Fuel Energy Ptotonshtec

Radionucilde Tnempate Fuel Bumup 0IWdf) Eurnup (VAWdW (Co lnventoresa) h iventoles) Group - bounding)
Ac-227 2.5200E06 240.13 240.13 0.00E+00 6.05E-04 6.05E-04 _ Avg.leV

*-~'- Arn-241 8.6432E+00 240.13 240.13 0O0OE+00 2.08E+03 2.08E+03 I .0t50 4.512E+14
Arn242m 1.572E-02 240.13 240.13 0.00E+00 &.78E+00 3.78E+00 I 0250 4.020E*13
Am-243 0.3?5 &3451E13
C-1 &64206.13

1.44E-01
9.486-02 - 240.13 240.13 0.00E+00 2.28E+01 2.28E+01

co4-s 3.9052E+00 240.13 240.13 O.ODE+00 9.38E+02 9.38E+02 0.3750 8.070E*12
-.- CS-134 2.2139E-06 240.13 240.13 .OOE+00 632E-04 6S2E-04 _ 0.5750 1 34.+14

CS-135 4.3976E-04 24013 240.13 oo.oE+00 11.06-1 1.0iEi 0J500 2.V22E.12
Cs-137 1.4887E+01 240.13 240.1 3.0+00 357E+03 3.567+03 12 7.161E+13

_y- EAu-154 3.7342E401 240.13 240.13 0.00E+00 8.97E+01 8.37E+01 1.7500 8608C,10
Eu-t15 3Ss10EiuS

I-
s-3
6-1Z9 IM_ 1618E-06 -240.13 - 240.13 - O.OOE+ 0 00 2.556E-3 256E-03 I
Kr-85 2.2717E-01 240.13 240.13 oO.E+00 5.46E+01 5.46E+0i1 7.000 2.331E.O
Np-237 1.64004-04 240.13 240.13 o.OOE+00 &94E-02 3.94E-02 1 1.oo 2.654E+04
Pa-231 z868sE-06 240.13 240.13 O.OE6+ e.9-04 6.9-04
Pb-210 4.7312E-08

240.13 0.00 4.77E+43 4.70E+03 4.77E+03
Pu-241 240.13 0.00 123E+06 1.20E+06 1.23E+06

, _ PU242 *.13S1E.04 240.13
Ra-226 1.0760E-07 240.13

_~.. Ra-228 6.0160E-07 240.13

0.00 Z06E+01 2.061+01 Z06E+01
240.13 0.006+00 25E-05 2.586-05
240.13 0.00E+00 1A4E4-04 1A4E-04

4.00E-02
Cr-a 240.13 240.13 0.008+0 3.33E+03 33603

TC-99
Th-M

6.7678E-03 240.13 240.13 OEAoo 1e36+00 1.e3E+00
2.2592E4-6 240.13

Th230
Th2W

240.13 0.00+00 5.43E404 5.43E-04
240.13 0.00E+0 1.82-03 12E-03
240.13 Q0E0+00 1IE-04 1A5Ei-04
240.13 O.E0+00 1.82E-02 1.82E-02
240.13 O.OOE+00 4.93E-02 4.93E-02- W

206
2.0E21E-04 240.13 31 Power

Nominal Heit Bounding
O uW Nea ~Ot0w., Aff 0

_ :.: . _ _: __

U-2S 2485E-44 240.13 240.13 U.AWOE 04E4-t2 5.646-2
i U238 1.16581E-04 240.13 240.13 129E-02 4.07E-02 4.07E-2
Ju i-i Y401.3861E+01 240.13 240.13 O.OOE+00 3.33E+03 3.3363
Ow Radionuclides 1.23E+04 1.23E4

_ rem plate Sdetkn SrntnSurmw7, nd Cbecks __ _ _ _ _

. SFID idBais for Parameter _ erencew.

UCW Cltd Md ns me"I aSm T g ne T lisrekr ste e mnit cw we _iaWs _t.

*CLW 7MuitU U.TK&Pu
Rector M Ob tO O

L Jeumup Summary (sdsls for burnup used hI estimate:
J'N I il FD tmt

1bml~~~~~~~~~~~twl bxnWUW kmSF iddmWlbMlbftDO..1f
*- ov40t8shwsnn Fntt-l L01a

1.4E4403 1SE50
_ . . _ . .

Tatal TOW

r-
Estimated BuWnsi

i u n Gh e up Estated EOL HLWGlvon EOL HU
I Nomn k- _0 1.40

Re-nacor d care m , torage. q r do er date o nfm o l ratain ceasdorel.

_Mal WW for all luel asodated wik Uls wwksheet NAsM be ved by SL eavy metL Y IDa bget q fic bp vaiues (MWoMT).

DOE/SNFIREP-078
- Revision 0
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Fuel Radionuclide Inventory Worksheet

Auid Nunw SXTON MM 51

Fudl Uinis & Deson. 20-EaEMENT
Heev Metal Maw. SOL. ;EOL.10.402kg
ROD Morage Situ WUE

'FUd dem at dat: 1972
Est"m as d 2mo0

Template Pal dsr (UgW Waler. SST. 60 too 10%. U)
Itrmol_, SMmxn(UW) 6a01

Template He ay Metal Man OM: 0000128
Temotat Decm Th. sov0mr

Estiated
Canister usam

* rxl
0.69

ILRstimaIS IN Nb Y y. y- amma Sources

Photon Total
CIUWd Fron : N"oInlhd Boundin9 FUed Initial Activity Nominal Fuel Bounding Fuel Energy Photonsftse

Radlonucltk Template Fuel Bumup (UWd) Bumup (UWd)f (CI) bIveborleeCl) Inventorles(aj Growp bounng)
Ac-227 3.4276E-06 16.67 16.67 O.ODE+00 5.71E-07 6.71E-07 AVS, IeY
Am-241 1.145sE404 16.67 16.67 00.Y 00 1.91E-03 1.91E4-3 01s0 8.696E+t1
Am242m 7.946-09 16.67 1667 0.00E+00 1-2E607 1.32E-07 0A250 1S07E+11
AM-243 9.8386E-10 1667 16.67 0.OOE+00 1.t4E6-0 1.64E6.0 0375 15666+1
C-14 2297sE-04 16.67 16.67 0.00E+00 3.83E-03 3s3E-03 0.0575 1.6M+tl
C3 t.226E-06 16.67 1667 0.00E+00 2.04E-06 2.04E46 0.0850 01D1E+11
C-243 1J7271E-t0 16.67 16.67 0.0DE+00 2.2sE2-05 122-0 0.1250 12086.0o

CM-244 t30ssE-0s 16.67 16.e7 O.ODE+OO 2.1tsE-s 2.1sE4)s 02o B.2E+10

Co-60 .5661E-03 16.67 10.67 O.ODE+00 2.64E-01 1.64E1t-01 o.0o J.8+10

iCA-34 1.9617E-06 16.67 16.67 O.OE+00 3.27E-07 1.2-057 11.5750 1.32E+0

C5-135 3.03t6E-s 16.67 16.67 O.OE+00 5.00E6-4 5.00E6-4 11soo 62m+w

C5 137 1.0263E+00U671e QODOE+OO 1.71E+0t 1.71 E+01 12500 1.432E+10

Eu-14 5.0017E4-0 16.67 16.67 0.00E+00 3a.4E-03 1.3474 1.7500 eSm1PE+o

Eu-1s s.ss96E-0s 16.67 16.67 0.OOE+00 1.43E4- 1.43E-03 22o a el ou E+n 4

Fe-55 2.2646E4s 1e.67 16.67 0.00E+00 3Js4-04 3.724-04 2u7sp 1SU0a0
H-3 1.3sE61-03 16.67 06e7 2.10E+0O !.1E4-2 1.s1E402 35W00 2S(W+t 0
-129 7.31sE4-07 16.67 1e67 0.00E+00 1.22E-04 122E-4 s oooo1 1 5-E+01

Kr-85 1.5661E42- 16.67 1067 QOD.E+O 2.6E-041 2.61E-4 7Tot 1Tot

Y-29 1.14s4E-0s 16.67 16.e7 0.00E+00 1.92E61 1.t2E-5 S 196+01 1s 02

Pa-231 5.800E-0 13687 16.67 ODOGEOO s.6sE407 s.68E4C7

Pbh210 12985E-12 16e7 167 QCE+O 2.016E-11 2.16E-01

Pm-147 22ts6E-05 16.67 16A7 Q.OOE+oO 3.70E44 3.70E044

PU 238 2.6223E404 16.67 16.67 O.DOE+OO 4 37E-03 437E43

Pu-23s_ 6.673sE404 1667 16.f7 QOOE+oo 1.111E402 _ .11E402

Pu-240 a6705E-05 16.67 18.67 O.ODE+OO 1 A5E-W3 1.4sE43

Pu-241 3.47ssE44 1667 1e&e7 O.OOE+OO s.7sE43 5.79E-03

PU-242 1.s717E-09 16.67 1e.67 O.OOE+OO 32sE-s 3-sE48

P&M2 3.0XODE-12 1s&e7 16e67 Q.ODE+00 s DDE-11 S.ODE-1t

PA-228 s83=sE-12 16.67 1.6e7 Q.OOE+oo IMsE-10 1.39E-10

Ru10e T.1464E-5 t16.67 16.97 te. 0 S1a09E-13 1.02E-13

S-7, 1.322IIE 1Selct7 1o67 QOmE+ma 220-04 2.20Ee4

Sn-t26 1.149112-05 16AF7 1eSU7 ed asE+Dr 1am2Eei4 1fe2Ern4

_r9 _ .51EC _ 66 _ 66 _ .0E0 1.sE+1 t SsE+cn

Tc-s d 4.66s6E4S 4 E6.e7 1b 67 O.dDEo 7.7sE403 7.78E-03

Th-22s 1.s08sE-11 16.97 16.67 QOD0E+OO &81E-10 &rsE&t0

Th230 2A1MC3Et1m W7 O.OZE+ZO 3.66E49 .65EUU

Th0232 c %078E-12 1 0607 16.67 OZE+OO 1.3sE-10 110
TI-208 1.8752E-08 16A67 16.67 QOZE+DO 3.13E407 3.13E407

U-232 s.c7s2E-Ds 1eA67 16 e7 O.OZE+OO a47E-07 &47E-07 Thermal Power~

U233 3.2ssGe4D 1667 16eA7 O.ODE+DD s.43E-e s.43E-Os Noodnl Heat Bondng

LI234 3se817E47160 e7 O.ODE+OO .64*E- 6.64E406 Outpu NeatOunput

U-235 -2.m761E-72sF 1 162 E _at _ attsa

U-23B 1A6190E-0 1eA7 16.67 Q.OOE+CO 2.70E404 2.70E404 t gsE-N 1.95EM

U-238 -2.8647E-09 141,67 oDoo _22sE404 2.27E404 22 E04 Total Total

Othe Radionuclies 2.03E+Ot 2.03E+01

ILTerngwtectS d Sunm Banmp Sn-a". a -.-> -... a.-

Ternpiate Selection Summnta
FronUe Basish 1r PIa Dilene:

R _ala Ito fGTW1R W4 ~I tS Tanof w11 lld for te b" res_'

Fuel C b d S SST Tbbs bel MaS _ on all_ 9wmkn_~~*

BCL HM C hnttunm U I U
DOL Enrichmet%: eo00010

Bumnup Surrunary uGWdef o kr burntp used hI estrat0.

Fromb 5FD EstioNted

Bouxding:l I" hb lal nkh SFD wgmw& ID Y uV 90L.I&q

Esthaed huup
&RIK MUNIb Ghen BlKp Estirme ECE HU_~ta EOL HU

Nornial O.OJ_ 10

1d&g 0.03 _
PRaed ftexn me roval. strage. *40V or oter dat cso*nkg bat irradiation ceabedr lusta

tTotd basel ta d ted emddd aIS Vile wokdahe milUt be G\ts bJ 906. heavy nWmase ge splci ke vblue (MW69T.f.

4,

-it

I'

Ib '

-
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Fuel Radionucflde Inventory Worksheet
9, _u Templat, _W .

Fuel Name- SAXTON (UO2 ZR)
%.-- $SNF I Vt 788

Fuel Units & Descr 9 -ELEMENT
.HeavMetal Mass: DO. : EOLs41A82kg
;O0 Storage te: INEEL

'Fuel decay sta date I972
Estimates as et. 2030

TOMPtG' PWR (UgM Weter. ZIFc. 0 I0 6 U)
'Templat unwump(iWd): 51.92

Template EOL Heavy Metal Mass pT): .00176911
Tenplate DecaY TIE. 50 yearn

Estimated
Canister usage:

18j0.3

I

q

IL. Etimates -z as- I X. xb 60 3F V Y Camm Sources8

N l aPboton Total
CVUWd From : ia Se ng Fel hhtiait AcUvtiy Nominal Fuel Bounding Fuel Energy PWhotonsec

Teemlate Fuel Burmu m 1 WdYf ERnup tVA Wd? 4im ItwntoISCI) IvenItortestClI GGrua 1bounmdna)

Am.243 - - 62484E-04 66.48 66.48 o.OOE+00 _ 4.16E-02 4.16E-02 O.C

0-36
4.7820E-06 66.48 66.48 O.OOE+00 &aSE-03 &1SE-03 0.0675 6.978E+11
.0297E-07 66.48 66.48 Q.OOE+00 5.3-06 6.34E.05 I O.8 Z79^E+11

-1 Cm-243 1.7426E404 66.48 66.48 0.OOE+00 1.t6E42 tt6GE42 0.1250 t ff8E+11

Crn-244 Z.76t6E402 66.48 e68.48 QOO0E+CO 1.B4E+CO 1 .84E+CO 02250 23SSE+tt

CO-60 3S6IOE-04 66.48 66.48 O.ODE+CO0 Z37E42 2.37E402 0A^750 1.03CE+11

Cs-134 220E-07 86.48 66.48 O0OaE+oo I.7SE-05 I.7SE-05 Osm 2.425sE+12

Cs-1X5 IA433E-05 66.48 66.48 QOC0E+oo 9.60E-04 Q60E404 OA"5C 2-VAE+10

Cs-137 .8870E-01 . 66.48 66.48 o.OOE+00 6s7E+01 6.s7E+01 1ssc 1 sCTE+10

Eu-15 6.032CE403 66.48 66.48 OCCE+CO 4.IE0tt 4.0tE41 t.7500 OAMs+08

Eu-155 _ Z177CE404 66.48 I88 OO~O .s4 A5E402 22s0C IA0E4O6+

Fv-65 7.s296E-07 66.48 6^r48 QO.OE+ s -7E-05 627E-05 z.7sco 3AE+05

1+3 S s4s6E403 66.48 66.48 Q.OOE+OO 5.QSE-(t 6.96E41 3JhOCO 2745E+04

t-t2s 9.s2ssE407 es 48 e6.48 O.OOE+0D e.53E-os 6.s3E-Os s COCO 1.173E+04I- Kr-ss
mom~

0.002+00 _ 7.12E-01 7.12E41 7J.000 1. 2E+203

11.0o 1628E+C02

C-04n 1 AMORC^E n AA AAl *Af- .t 1 -1 sE^

Pm-147 606- 668 66.48 0.WE+OO 4.6* -04 4e3-04
nPs-s e.62eE-02 e6.48 66.48 O.OOE+OO 4.41+00 4.41EE+00
P'U 2391.1618E-02 66.48 86.48 0QOE+OO 7.72E-01 7.72E-01
Pu-240 15142E.02 66.48 66.48 0.O0E+OO 1.OIE+00 1.01E+w
Pu-241 4.376E-41 66.48 e6648 OOE EOo 2.91E+01 2.91E+01
PU-242 6.4260E.05 66.48 66.40 0.00E+00 4.27E-03 427E43
Ra-2me 3SS01E-10 66.48 66.48 0.00E+00 256E-06 2.56E-08
Ra-228 5-295E12 66.48 66.48 0.00E+00 352-10 3.52E-10
Ru-10B 2.0413E-14 66.48 66.48 .008E+00 1.36E-12 1.36E-12
Se-79 12376E4s e648 66.48 0.00E+00 a23E-04 a23E-04
Sn-128 2.52IOE40 66.48 66.48 O.CCE+00 1.6SE-03 1.6E4-03
Sr-GO 6.48 86.48 e E+00 4.27E+01 4.27+01

Th-230 - - 2.7972E46 6 648
Th-236 53036E-12 66.48
TI-28 1.5136E-07 66.48
U-232 4.1005E-07 66.48
U-233 2ss856E-g 66.8

a3 s3E-t
86.48 0.00wE+0 1.0tE46 1.0tE46

0OE+00 273E346 273E34
).OE+00 1.72E46 1.72E46

U-234 52665E4s 65.48 66.48 O.0E+00 3.50E-03 3-5E0-03
U-235 -1.448746 66A8 0.00 2.87E-03 2.76E-03 2.87E-03
U-236 7sss6E46 66.48 66.48 0.08E+00 5.05E-04 s06E-04
u-23 -2.6129E-07 66.48 0.00 1-3sE-02 135E-02 1.35E42
Y-s0 6.418DE-01 66.48 66.48 0.00E+00 427E+01 478E+01

Thermal Power
Nominal Heat Bounding

0uWt, HeatOuWput
(Watts) (Wags)
1208.00 1.20W+50

TOal TOal

- Othe Rabndke 634E+01 S 34E+Ot

~ l~t. TenipbteSdion _r, llaup 9uvy,d aM3cs-.- -;:
-- Tnepe Selection Summary

From SF0 Used _ asts lr Parameter Differences:
Reactor ModeratorLIHWA'IEn UGHT WA1ER TbMs 0 T_ sedJtrXtoem b et:

aFuel ClM din lj ZIR C tRCS 1 ist h i les e w4
OL MMf Consttuentus O[ u

BOL Enrlhc nam m V 0 10 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Summary (MtWd?' :Basis for btm np used In estimate:
~~~~~~ ~~~~Frm 6FO Estimated |

96 a1M* niuoupeptqulb- i I gbamp
S6 4lftom dmms ka W amtoa 0a loWU tM d60I88d .h mBO tL-4 - o

_ ., _ _ ._ _ _ ._ ._ _ . .. _ _ _ .. _ ., _ _ _ .._ _,

sun
Horninw.

I Bouncling:

MaP Mulicifter I kn d nu Estimated E-t. HlW vrn ECOL M
I 1 t0vlI

'Reactor itdovm.com emL. storage. *4p60g or er dete o1ta*nW 2h.rtahon easedtor kid.

otW bamst ford lud essociated wih bis Of ateet seat be dvAded by SL heavy metal mass ID gel vd bhamp vdLaes (MW&T).
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7']
Fuel Radionuclide Inventory Worksieet

X. Fundand TeOt1Uipatqll IB~iO~
Fwili"s SHWPI4GPORT PWR CI BLKr (RODS)

SHF 0 . 189
Fuel 13.11 a Deem~ 2 -ROD
Heav MOW Urns BOL.16.891kg; EOL.16.108cg
ROD Staring Slem WEEL

'Fud dcy Mr dalm 1959
Estats d: 2a30

Templat PWR (UgtWater,Zc.0tI5%,U)
'TmrWabe Bunup(Wd): 61.92

Tempat BOD Hey Metl Man (Ul): 0.00176911

Estbrated
Canister usi

Irxse I
1 0.07

U. Esti-- C m x xb~~~~~~~~~~~~~~~b Garnina sources

Photo Totld
CUIIWd Fron Nomia Bounding Fuel tnitial Activity Morainal Fud4 Bounding Fudl Energy Photonsul

Radionuclide Toen Fuel Burnup (MtWdf Bwnup (uWd (ClO Inventle(CI) mventrlCi Group (bounding

Ac-227 1.258tE409 744.60 1,489.9 0.0E8+00 9.37E-47 1.87E406 AMb 7V
ArnF241 1.4761E-(t 744.60 1,U49.1 0.0E8+00 3.10E+02 2.20E+02 07t50 4.032E+1J
Ara-242m 250A)3ZE404 744.60 1,4U9.19 O.COE+00 C.8- 1 .86E 173E.6020 S2013E+12
ArnF243 62387E404 744.60 1t48&19 0.OOE+00 4.65E7-0 9.29E4t-07 O 7.4SE+12
C-14 .4.7739E405 744.60 1,489.19 O.OE+O Y.64E-02 7.11E042 ohrs al 1.027E+1

-33 a.o297E-07 744.60 1,489.19 Q.OOE+Oo 5.98E4-4 1.20E-03 0om 4.3H2E+12

Cn-2243 1209 4-04 744.60 1,489.19 O.ooE+Co 9.0tE-02 1.81E-t0 0.1260 2HeA E+I2

C1-244 -1.460E-02 744.60 1,489.19 2.OOE+00 0.00E+0 2.32E+80 02Ws) 3.7a7E+12

Co-60 4.s5sDE-M 744.60 1,49.19 o.ODE+00 3.69E-02 7-33" O-Tms 1.613E+12

cs 134 1.7022E-0s 744.6D 1t489.19 O.ODE+00 1.27E406 2.s3E C06 0.s750 3B340+13

Cs-135 7.4433E405 744.60 1U489.19 Q.OOE+00 1.07E-02 2.15E-02 1O. 1 3.078E+1l

Cs-137 6.s929E-0t 744.60 1.9.19 O.4OE+OO 5.21E+02 1.04E+03 125o0 T1.43E+ll
Eu-154 1.8023E43 744.60 1,489.19 O.OoE+OD 1.34E+CO z.6sE+cO 1.7500 8279E+09

EU-155 2.6793E-0s 744.60 1,489.10 O.OOE+00 1.4.02 3.69E802 22500 58E+06

FeSS 1Rai45eEue5 744.60 1448..9 O.OOE+OD 1.9E+05 Z17E.0S 27500 7 +03

S3 ~~~~~~3.BS66E403 744.6D 1,4B9.19 O.ODE+CO ZB87E+OD S.74E+00 3Soco 3sssE+cS

t-129 s.s2ssE407 744.6D 1t489.19 O.OOE+OD 7.32E404 1.46E403 smoo0 IW71E+05

Kr-ss 4.0617E403 744.60 1t489.19 o.ooE+Co 3.QE+00 605E+CO 7.000 t.76sE+04

Np 2371)W~E-05 744.60 1,48.19 aO.OE+00 9.42E403 1.8sE402 looz 2.031 E+03

PD-231 1uy376EU_ 744.601 tU9.19 QOaE+Cr 1.22E4u6 Za44E4Ba

Pb-210 2.8795E40o 744.60 1,489.19 QODOE+CO Z.14E407 4219E407

PrnF147 I-32e"E-7 744.60 1,489.19 QO.OE+CO s.ssE-s 1.98E044

Pu-238 6sss82E402 744.60 1,4se19 Q03E+C0 4.38E+01 &77E+01

Pu-23s 1.1613E4C2 744.60 1tus.19 Q.OOE+CO a65E+00 1.73E+Ot
Pu-240 tSU12E-02 744.00 1t4alls QOOE+OD 1.13E+Ot 2.25E+01

Pu.241 2.1269E-01 744.60 1,489.19 O.OoE+OO 1.8E+02 3.17E+02
Pu-242 e&4260E-05 744.60 1,48iL O OOE+Co 4.78E02 9ss7E402

Rm>22e s 8689E-10 744.60 1tu9.19 o.ODE+00 4.37E407 a74E407

Ra-228 s30436E-12 744.60 1,48&19 O.OOE+OO 3.9Ess09 7.90E409

Ru-106 6.8136E-19 744.60 1,489.19 O.OOE+CO s.07E-16 1.0tE-tS

So-79 12372E45 744.60 1,489.19 o.ooE+oo 9.21E43 184E402

Sn-12B 2.51s4E-0 744.60 1,489.19 o.ooE+Oo I.WE402 3.7sE42
sr-so 4.4s13E-01 744.60 1.48a.19 Q.OOE+oo 3.34E+32 e6.sE+02

Tc-9 ss35g~7E404 744.60 1,48.19 QOOE+CO 2.93E-1 ss86E401

Th-229 1.9331E-10 744.80 1,489.19 O.ooE+CO 1.44E47 2.ssE407

Th-230 3-5223E-08 744.60 1,489.19 Qo3E+oo Z.62E-0s 5.25E-05

Th-232 5.3085E-12 744.60 1,489.19 O.OOE+OD 3 ssE-s 7.21E-W
TO20B 1.3102E407 744.60 1,489.19 O.OOE+OO a.76E-0s 1ssE044

w32= 3.5497E-07 744.60 t,489.19 O.ooE+co z.64E404 5-sE44 vm-ina Power

w33 Z.6647E4B8 744.60 1,489.19 O.OoE+CO I s8E-5 3.s7E-s Horniat thIt Boudng

UW34 5.5023E-05 744.60 1,489.19 O.OOE+CO 4.10E402 a13E42 outu HeadOutu

w-s -t.44ssE4B 744.60 QoO Z.6D0E4 Qo3E+OO Z.60E044 (Watt) (waft)

W.3B 7s696sE4B 744.60 1,U89.19 O.OOE+CO 5.66E4 3 1.18E402 1nsE+o1 z.19E*N

w3m -2.612sE-07 744.eo QOO0 5.64E403 s.44E403 s.64E403 Tota Total
Y40 4.4913E401 744.60 1,489.19 QOOE+oO 3.34E+02 eB69E+G2

Other Radionuclides a.04E+02 I.OIE+03

Sce-tniteol Summary BiijR&mis". a isd~hcy. 6et

Template Selection Srna m -

Fno SFD UsedO Pacanh Dif erael

Reo Moeatr LIGHT WATER UGHT WATER

Fu_ lafddhF ZRC3 HH
SOL HU Contenuc U U

SOL Elracoan, we mo.10990as7 o Iu

Burnu Suray (dlW b B, s etf burnup usp la stc am nvt
Fror SFtD Esdvti

Beundlh9:[3o C4 1.489.1 ' atbm _ elb bst bh Iab bwW

Chek

Estmtd eurup
bCh M om ien Iunsp Zs OL HWr~h_ EOL His

moibnbi~ 125 .2

'Reat sN~O9CFfnvl ppS hg I*of f dal C01h.. MglInadW CaS~d t*Wbi.

Irw msatuaodal _w hfd1t wllb hb _ ,u bf e by BOL hefvy am odpdb 9S b aklvW T)

ji

J

j

J'

A

a'

/ '
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Fuel Radionuclide Inventory Worksheet -

Fuel Hane: SLOWPOKE (HEUl) CANADA
5NIF 0 6.296

Fuse Unts & DoucrI-~ 129? DOD ARRAY
Hev MeW Ma: 9OL.0275kt EOL.0J~kg
R00 Ptorage Ska': SRtS

fte dcay stin date: 2010
Zstiates as oP 2030

Template: ATR Q41 Water. Akin., 60 to 1W%. U)
'Template Bumup(UWd): 3672

Tonplate SOL Heavy Metall M s OM: 0.0011o689
Tueplate Decay Thme: 20 ears

Estiriated
Canister usage:

18x1lv
j0.04

-.. Radloesudide

Arm-241 _

n x. 5. YV Vb Gamma Sources

__ ~~~~~~~~~~~~~~~~~~~~~Pluoton Total
CiiMWd From Nominal Sotalding Fuel Initial Activity Nominal Fuel Bounding Fuel Enrgy Photonrsec

Template FuelBunupMlWd)f BuMup(MWd)f (Co) twentories(ci, huventories(CI) Group (bounding)
b0 6;013tEu 1Z5W zvo U.EAj=+U.J DAIM-W Uuim Avg. WeV

2.0060E-03 1253 25.06 0.00E+00 2.51E-02 0 00150 2h45E*12
AM-242m

1.3124E-2V 12.53 25.06 0.00E+00 1.64E-31 3.29E-31 I 00650
Eu-M * .6443E07 12.53 25.06 0.00O+00 2.06E-06 4.t2E06 2.2500 7101E+11
CrnF244 _ 29330E-05 12.53 25.06 O.OOE+00 3.67E-04 7.35E-04 02250 2Zt79E+l
Co-o6 5.3t86E-06 12s3 25.06 O.OOE+OO 6.66E 05 I.3E404 0J760 1.1esEoll

, _134 a1563E 03 12.53 25.06 QOOE+OO 3.95E402 2.91E402 0.575 1.02E+12
; Cs-135 &3.44J7E-06 12.53 25.06 0.00E+00 432E05 8.6E405 MM0 3216E.000
_ Cs-13J 2.0313E+00 12.53 25.06 0.00E+00 254E+01 5.09E+01 12500 1*36ESE0
Eu-14 2.4513E-02 12.53 25.06 0.00E+00 3.207E41 6.14E4-1 t.760e 6.4 91.01
'Eu--155 4.S175E403 12.53 25.06 O.ODE+OD 6.04E402 1.21E41 ZZSOD 7J94E+44
F1F55 1.2397E404 12.53 25.06 QOO0E+OD 1565E403 2.E4 7ao 4.180E*O4
H-' 3 4-569JE43 12ZS3 25.06 O.ODE+OO 5.73E402 1.15E41" 3J900( IA=4M0

1 -1Z9 7S300E407 12Z63 25.06 O.OOE+OO Z.43E- OS 189E06 ScaM 1A92E+Ol
Kr-85 1.0850E401 1ZS13 25.06 O.ODE+OD 1.SSE+OO Z.72E+00 7eDOO 1.2D5E+eO
NpW237 9S5S1E-06 tZS3 25.0S o.ODE+00 120E-C4 2.39E44 11.1CC 1 s51E-01-' Pa-231 2.0359E49 12.53 2506 0.00E+00 2.5E-08 5.10E08
Pb-210 4.9728E-11 12.53 25.06 0.00E+00 6M36-10 1.25E-09
Prri-147 4.8502E402 12.53 25.06 0.00E+00 6.OE-01 122E+00
^^ Pu-238 1.8254E42 12.53 25.06 O.o0E+00 229E401 4.57E-01

4.28106E04 12.53 25.06 0.00E+00 S.36E-03 1.07E-02
Pu-240 2.4368E404 1253 25.06 O.OOE+00 3.OSE-03 6.11E43

~' Pu-241 3.3415E-02 12.53 25.06 0.00E+00 4.19E41 8.37E41
Pu-242 3.6329E.07 12.53 25.06 0.00E+00 4.55E4S 9.10tE46
Ra-226 22854E-10 12.53 25.06 0.OOE+00 2.86E49 5.73E4.9
RA-23A 1242SE-I 1253 25.0S QODE+CO t56E-t3 &IIF-13

Sn-126 1.1574E405 12.53 25.06 0.00E+00 1.45E-04 2.90E04
Sr-9O 1.9248E+00 12.53 25.06 0Q00E+00 2.41E+01 4.82E+01
Tc-9O 4.2239E-04 12.53 25.06 0.00E+00 S.E2-03 1.06E42
Th-229 5.0953E-12 12.53 25.06 O.OOE+00 6.38-11 1.28E-10

-1

e 12S3 25.06 QD00E+00 57E-07 *.15E-6
17 12.53 25.06 0.00E+0O 1sE8E46 316E-06

1253 25.06 0.00E+00 3.24E-08 6.47E48
4 12S3 25.06 0.00E+OD 2.31E-03 4.62E463

Thermal Power
Nominal Heat Bounding

O0put Hes O0tW
Watts w Watts)

2.69E41 617E-41
Total Total

U-235 -27235E-06 12.53 1.786E-03 1.75J-03 1.76E43
. LU-M236 1.5493E45 12.3 25.06

.-M238 -4.281E49 12.53 0.00
- Y-90 1.254E+00 12.53 25.06

O-fm Rades

,> ID.~Thupiati Sedoo Sanmumr, Burnup Sumry and mid : .
Temlate Selection Summary

y Fawn SFD r Basis for Poramet
Reactor Moderator. .*oriER WAM WW

FeelClg AUAII _ _

0oL HU Conmush u U
l! 60~~BL Eblimn Ik .942tSM429 60ob 1cC

0.006004W 2.416+01 - 4.62E+01
2.42E+01 4.85E401

or Dlierences,

'~ [aurup summary (UAwd) f_______la or burnup used lin estimate:
[~~~~o J~~~rot FD Esimtd J
Ioomteal EIII MIiI]t74uWbrn~akanensyfrkm SF0 iinwW bedted.

B-wW'ng~~~~~~~~l bn~~~~~~ttp mUnwed te betalce sarsknwb~e.

I ~~~~~~~~~~EstimatedBurnupf
su uk~f Gie BmpEstimated 10O. H1WGIUnke 10L HNM

Nomi'nal: 0.09]

'Re-sacirajltwn, cor uimoval. storage. eltskl Or ~ edMt cOritlm1 hg 61at kradiatlo cesaad for tued
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ji
Fuel Radionuclide Inventory Worksheet

~.Fud am) Toroplais Infornm -
Fud Nuns: SLOWPOKE (4 CANADA

SNF 0 -. 1065
Fuel UnIs * Dor 1 -297 ROD APAAY
Hsesy UMtal 1Ma: BOL0.0875kg EOL.OJ71fg
110 Shwage Sam: SRS

'Fusl deca SWn dals: 2010
Eslkate as at. 2030

TeUna ATR MRt Water. eman. So 100%. U)
'Tem w BDwp(MWd*: 3672

Tenpiste B0L Heavy meUa Mas l): (gay116089
Temalsft Deea Tk -: 2s

Estir'tid
Canisterus

1 0.04

IL F-instimm -. ~ ~ M .x b Y. I Gae oucs J
CUMWd From NouulNalfd Boiflilng Fuel Initl Activity Nomina Ful Bounding Fuel

Templat, Fuel_3umup(MWd Buup(lid) (Co_ InventodOsC) tnventorese(Cl)

Photon Total
Eney Photonsltac
f-IID fh-,.dMndRalfinumE~d

------------- - 4- .- �
AC ZZ7f 0.0wJ-1lu ]Z53 25.0n OU.UuW+OU &31 E-9 Ave J12.53 25.06 0.OOE+00 2.51E -02 5.03E-02 0C .12

25.06 O.OOE+00 5.32E-06 1.06E-05 0.025 '*II
D 1IJ7E-05 3.73E-06 0D375 4.797M+11
13 7.16E-4 1.43E-07 0.0C75 5.1 38E.11

1.64E-31 329E-31 0.0850 3.10SE+11
Cno 4.12E-0S 0.12S0 2.101E+11
CM-244 2.9330E-05 12.5 022S0 2.6798.11

5.3186E8- 12.53 25.06
'
-4

Cs-134 31563E-03 1253 25.06 O.OOE+00
CS-135 12.53 25.08 o.ooE+00 4.32E045 86

12.53 25.06 O.OOE+00 2.54E+01 5.09E+01
3.07E-01 614E-01 1.7500 6.298E+

225C0 7.394E+04
Fe-55 12397E-04 t
H-3 1253 e
1-129
Kr-85

12.53 25.0e O.OOE+O0
12.53 25.06 0.00E+00
12.53 25.00 0.00E+00

1.21E-01
3.11E-03
1.15tE-
1.89-S

2.72E+00
2.39E-049.551E-46

2.7500 4.1808E04

120E-04
P4-231 2.0359E-09 12.53 25.00 0.00E+00 2.55E-08 StOES-0

J

iJ
25.0 0.OOE600 623E-10 1t25E-9

O O.E0-01 1.22E+00
229E-01 4.57E-1

Pu-239
Pu-240 2.438E-04 12.53 25.06
Pu-241 3341SE-02 12.53 25.06 0.00E+00 4.19E-01 I

25.06 .OOE+00 4.55sE- 9.10E46
2.8EE-09 5.73E-9

Ra-228 1242BE-14
PRu-1S
Se-79
Sn-126

6.3589E46

12574E-05
1.9248E400

12s3
12s3
1253
12.53
12.53
12.53
12.53
12.53
12.53

25m QOAE+4o 1.56E-13 3ttE-1t3
25.00 Q.OOE+00 7.97E-s 1.59E-04
25.00 QOOE+00 1.82E-04 3.24E-04
25.00 0.00E+00 1.45E-04 2.90E-04
25.00 .OOE+00 2.41E401 4.82E+01
25.06 0.004E00 529E-03 1.06E-2

Th-232 1.2270E-14

O eBE-1 I IB ItO

5O2SE-07 1.05E4_
0 2.41AE-13 4.83E-13
0 5.77E-07 1.156E4SI ---

TI-208 4.6024E-O
U-232 1.2582E-07 12.53 25.06 O.OOE+4
U-33 2.582E-09 12.3 25.06 0.00+4
U-434 1.8450E-04 12.53 25.06 .OOE4

t-5E-06 3t15E-0 Thermal Powe
Nomina HMod Bounding

Output Hs Oud ut
(Wells) (Waifs)
2.99'4t1 5.9741

Tot Total
1.5493E-OS

IZ1.10 O.W .7un
12.53 25.06 Q.OOE+00 1.94E-04

.U-3 .4 1z.5
1253

ILTo pleSelectionSnaj an
Template Selectlou Summary

From SFD
Reacter Modwar. LaWrWA

Fuel aC ALU
OM4 HU ConsatJhuen L-[

.Cri Smwem t (i 9i2d 142

hlumuv Summway (iWdf

U.Uu 1.BE4-5 tSBE405 txBE45
25.0_ 0.OOE+00 2.41E+01 4.82E401

2.42Eo01 4.88E+01

Basits r Parameter Differences:

-4

UGHTWAXA

01-1. #,- �.-- ...� I- �-- Ju
[

From SFD I Esthnated f
12[3 4.74pft"re kep Was &*ect*m SF0 IcmuWeded k

~jedwbas ammed b be telm MP"a hbmqk

I I EsGimate - I
BDIVOUP Multiplie ".= I Estknated EOL HWLVGo EOL HU

I 0.990.0r1
0.091

0am)

'Reacer duad , core removal. sdage. l or othr dai odn"i SW kbladk"n ceas fortfl.

Toal btanrs for as kid amodaed wi Oft woordest mMud be didd by BOL heavy mal man tD 9gt spec bunp values (UWdT).
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Fuel Radionuclide Inventory Worksheet

Fuel Name: SPERT411
SNF D k 209

Fel lints & Deser. 3-CANISTER OF SCRAP
Hey Metal Mas 60. ; . EOU-L.74kg
ROD Storage WE

due t decySWafte: 1966
Ettimates ef 2030

TemPte: PWR OJON Wler, ZC, 00 b % U)
TOMplate sumup(UW : 1S.2

Template OL Hfey tAt im (U7): 0.001769
Twnplate Dew Time: 50eas

EslIratlled
Canister usaoe:

I IO

MILEAdOrtkes .in X. a i yy Gamma Sources
Photon Total

CIJMWd From Nominal Bounding Fuel Iillel Activity Nomina Fuel Sounding Fuel Enewgy Photonstsec
Padionucldde 'emplate Fuel Burnup (MWd DuMWpEWd (CI) -brentodes(Ci) lnventorles(CI) Group (bounding)
Ac-227 1.0733E-09 9,262.37 9,22.37 o.0oE+00 9.94E-06 9.94E-06 Avg. OV
Am-241 1A761E-0O 9,262.37 9,262.37 OOE+00 1.37E+03 1.37E003 0.0150 3.5240.14
Am-242m 26809-04 9,26237 9,26237 0.oDE+00 2.48E+00 2.48E+00 OM250 7.063Es3
Am-243 62484E0- 9,262Z37 9262.37 O.OE+D0 5.79E+0O 579E+00 0.0375 8658+13

C-14 4.7820E4-5 9262.37 9,262.37 0.001.00 4.43E-01 4.43E-01 0.0575 6.328E13
C836 80297E-07 9,262.37 9262.37 0.4OE+1 O 7.44E-03 7.44E-03 0.0650 3.891E613
Cm-243 1.7426E-04 9,26237 9,262.37 .ODE+00 1.61E+00 1.61E+00 .12E0 2589M13
CQn244 2.7616E-02 9,262.37 9262.37 O.OOE+00 2.56E+02 2.56E+02 0ME 33220+13
Co-60 3.5610E-04 9,262.37 9,262.37 O.OE+00 3.30E+00 3.3DE+O0 o037s0 IA35E.I3
Cs-134 2.6260E-07 9,262.37 9,26237 O.oDE+00 2A3E04D3 2A3E403 05750 3E14
Cs-135 1.4433E405 9,262.37 9,262.37 O.OE+00 1.34E-01 1.34E-01 OJSOO 322sE+12
Cs-137 9.8870E41 9,262.37 9,262.37 0.ODE+00 9.160+03 9.16E+03 12500 2.069.12
Eu-tS4 6.0320e-03 9,262.37 9262.37 O.0OE+00 .59+01 5.59E+01 1.7500 9230E+10
Eu-155 2.1770E404 9,262.37 9,26237 O.OE+00 2.02E+00 2.02E+00 22500 1517E.07
Fe-65 7.9296E.07 9262.37 9262.37 0.ODE+00 7,34E403 7.34E-03 275o0 5.347E407
ii-3 &9486043 9262.37 9262.37 0.D00E+00 8.29E+01 8.29E+01 350CO S.a¶l0Mc

5.0OOD 1.S300E-

- NP-237 1.19275 9,262.37 9,262.37 OOE+D0 1.GE-01t 1.10E-01
Pa-231 tA703E-09 9,262.37 9.262.37 O.ODE+00 1.36E-05 1t36E-05

_ I Pb-210 1.6S26E-10 9,262.37 9,26237 0.001+00 56E-06 1.t6E-06L t PFM-147 6.9606E-06 9,262.37 9,26237 0.000+00 6.45E-02 .45E-02

Pu-238 .6263E-02 9,262.37 9,26237 0.000+0 814E4402 .14E+0

Pu-239 1.161tEE02 9,262.37 9,262.37 0.0OE+00 i.o8E+02 1.00E402

Pu-240 1.51424-02 926237 9262.37 aO0E004 1.40E0+2 AOE+02

Pu-241 4.3766E1 926237 9262.37 O.OE+00 4.060E03 4.05E+03

Pu-242 64260E006 9262.37 9,26237 O.OE+00 5.95E-01 5.95E-01

Ra-226 3850sE-10 9262.37 9,62.37 .ODE0+0 3.57E-06 357-06

W'w' Ra-228 652955E-12 9262.37 926237 .OOE+0 4.90E408 4.0048
Ru-tO6 2.0413E-14 9,262.37 9262.37 0.00E+0 1.89E-tO 1.eE4-10

Se-79 1.2376E05 9,262.37 9.262.37 O.OOE+00 i.SE01 .t5E-01

-t Sn-126 2.5210E-05 9,262.37 9,262.37 0O,+0 2-34E-01 2.34E-01
Sr-90 6.4163E-t 9,262.37 9,262.37 0ODE+00 5.94E043 S94E+03

Tc-99 33670-04 9262.37 9,262.37 .O0E+00 3.65E+00 3.65E+OO

Th-229 1.5644E-10 9,262.37 9,26237 .OOE+C 1A5E-06 IASE-06

Th-230 2.7972E-08 9,262.37 9,262.37 0.0+0 2.59E-04 2.6_ -04

Th-232 53036E-12 9,26237 9,262.37 O.ODE0+0 4.91E48 4.91E48

Tl-208 1.5136E47 9,262.37 9262.37 O.OEt44E 1.4040S3 IAO004

U-232 4.1050E-07 9,262.37 926237 0.OOE+04 3.80E43 3eO843 Thermal Power

U-33 2.5856E4 9,26237 9262.37 .00E+00 239-04 2.39E-04 Nominal Net -Bounding

U-234 52665E46 9262.37 9,262.37 O.OE0+0 4 E8-01 4 E830-01 Outu HeatOulput

U-235 -1.4487E46 9,262.37 0.00 1.3E43 0.00E+00 1.35E43 (Watts) l afts)

U-26 7-5888E46 9,262.37 9262.37 O.ODE+OO 7.03E-02 7.03E-02 [1,E60.42 ,I8E3Q

I-23= -2.6129E407 9,262.37 0.00 633E43 3.91E-03 6.33E43 ToWat Total

YierRsdbude 6.4t8DE-0t 9,262.37 S26237 QoDE4ce 5.93EW 5.394E+03
O~ter Radionuckles 8.83+0 .8630240

eL m lteSelSectionSum r', Cnd Cs -A .s

Temptate Selction Summary _____

From SFD Ue Basis Parameter Dferences:

reech Moderator. tw rr WATER 1047 WATER lbTarp lie d tY a missas

VW Cl:dln9 21C ZIRC I_ D Cnan1 wses 0ee Wajd sdUe).
BOL tH CestRituts. U U

*OLtnwt#hnt: Ob05 -

Burnup Summairy (UWd)
0

fo -- a.is br bumup used hI estimate:
From SFD C t1n

Norninsk bmv Ida"tinatadqJ
eaht ouu9p262 Nnhal hma dbema

b~~~~~~g~~ 9.262.sIa*gbmp esntrtedbya 9il~e~aWnea s usELa8..

umup Ue wen 6tup Esitmated EOL tlWh" ROL HW

No1minal 13.5115
Bouaingl t3sse

'Reactar iouwn, Cowe neal, grg apg or Om daes airn t Isradabon ased bor Iut.
5
Tcalwr torem kW andated wlto hs wotorkree rdut be d4kled by 0hy mt *l mass 10 get qpekc ha values (MWdV I).

DOEISNFIREP-M
PWVWWO
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i
Fuel Radionuclide Inventory Worksheet

,X FuO anTn~t normatio* L
Fuel Namw THOR 4UALX44EU) TAIWAN

SN, I S ten
Fuel Units & Deen 35 -MTR TYPE
Mem" Metal Mass: BOL+50081kW EOL-4.Oats
ROD Storage SIt. SRS

'fwdecay stat daft 197
Estinate as o: 2020

Templeal ThIAAJ (LW-Zax. Akn_. 10 No20,% LI
Tempiats Uwnup(UWd*: 6.68

Twe pat 80 Heavy mew Ma (U1: 0.003
TmIatat DB. Thaw 25 a

EstimateO I
Canister uaae -j

Wx`O3._0
1 1.4f

IL Estimates : 36 -r& b y. Ye Gamma Sources
Photoe TOW

CIMIWd From Nomtbiul B-owdhV9 Fuel nitial Activity Nominal Fuel Boundig Fud Energy Photonshsec
Radionuclid - Template Fuel Bumiup (MWd) Bhup(dW (CI) Ibventoies(C) :wmftoresgCl) Grop (bounding
Ac-227 a8271E-09 918.72 1,837AS .OOE+00 3.52E-0s 7.030- AM MOV
Am-24_ 44195E-03 91872 1,837.48 0.00E+00 4.060E0 &12E+00 0.0150 IBs1E+14
Am-242m 1.8195E-06 918.72 1,837.48 0.000+00 1.67E-03 3.34E-03 0.0250 3.431E.13
Am-243 2.3278E-07 918.72 1,837.48 o.00E400 214E.04 4.2BE-04 0.0375 3.438E.13
C-14 4.3203E-5 91172 1,837.45 O.OOE+00 3.97E-02 7.94E02 0.0575 3295E413
Cl-3s 4.3023E-08 91&72 1,837.45 O.OOE+00 3.95E-06 7.91E-05 ocso 1982E+13
Cm-243 1.6872E-07 91&72 1,837.45 O.OOE+00 1.55#004 3.10E404 0.1250 2.sE+13
Cm-244 1.4660E0-0 91a72 1,837.45 O.OOE+00 1.35#-03 2.68E-03 0.250 1.793E+13
Co-60 22376E-03 91872 1,837.45 O.OOE+00 2.06E+00 4.11E+00 0.3750 7.458E+12
Cs-134 12525#044 91a72 1,837.45 o.ooE+00 1.15S-01 230E-01 0.57s 1200E.14
Cs-135 3.149E-05 91872 1,837.45 QOOE+00 2.9oE-02 5.80E-02 o0ss50 9.950+12
Cs-137 1.7368E+00 91872 1,837.45 QOOE+00 1.60E+03 .19E+03 12500 1.04sE013
Eu-154 2.6947E-1 91a72 1,837.45 O.ooE+00 2.48E+02 4.95E+02 1.7500 3.198E+11

I j
Eu-155 2.6857E-02 91a72 1,837.45 Q.OOE+00 5
Fe-55 4.2105E-05
H-3 3.5173E-03
-129

536E+01 127E+02 _ 1.162E+02
1.837.45 O.OOE+00 136E43 2.71E-03 11.0000 13-10E.01

1,3745 .OOE+o0 7.71E4- 1.s4E-05
Pi-210 1.4995E-13
PM147
Pu-238
Pu-239

9172 1A37.45 0.OOE+O 1.38-10 276E-10
918s72 1,837.45 OO0+00 9.71E+00 1.94E+.1
91.72 1,37.45 0.OOE+00 1.06E+00 2.12E+00
918.72 1,837.45 O.OOE+00 823E+0 1.05E+01
91.72 1,837.45 O.OOE+C00 2.0E+0 4.15E+00
91n72 1X,7.45 O.00E0+4 4AIE+01 .30E+01
918.72 1,837.45 .0ooE+c 2.51E-04 5.62E-04
918.72 1,837.45 O.OOE+00 4.71E-10 9.42E-10

PU-240
131241
PU-242
Ra-226 5.1293E-13
Ra-228 2.3323E-10 918.72 1,837.45
RUo-10 1

50-79 1

1.837.45 O.OoE+00 1.49E+03 2.97+03
91a72 1.837.45 QOE+00 4.05#-1 8.11E-01

Th-229 45684E-10 91n72 1.837.45 QOOE+00 4.20E4- 8.39E-07
Th-230 8.8271E-11 91n72
Th-232 2.3744E-10 91a72
T1.20 1,73680-O0 91872

1.837.45 .OOE+004

6
U-232 4.67S Thermal Power

Nominal Hem -
OutL HeWs Oubt&

U-233 I
E 04 4.73E44

E-0 918.72

U-23S

1A2-2 7.790E-3 I.020E-2 I (Wat I (watts)
O.O00 1.17E-02 2.34E0-2 [ 2.M50+ 40.01oS
1.18E-04 806E-05 1.16E-04 Total Total
O.00E+00 1.49E+03 297+03

1.73E+03 46E+.03
a&u.'.>

I' I Summa-y

FRau SFV Used j1
Fueed LoadelratLWADZISCuYDRIE ANLUZICYDA
Fueao Claderaerf ALUM ~tLWALCUM 211 H00

Darn HnU Congttaruns.1 IIU .... j.. U I
O0M EnulriiMet %'I a3.1e33086 lO 20.1, I

Basis for Parameter Differences:
HesTeeitd m anusd lor khvIgn mea=s
flieduatg at ospwraause. a-idmu

---

IBeu Sun summary (MWd' -- I8als for bumruD used in estimat.
I - ________ 4-

I

Fro SFI I Ed a

3 Z F Z Z I I 918. tt hlIbn* celctalu km In hwqy mouesm de*o%0
5-dinw.F - I ~ ~ ~ ~ ha ad e urdbuanip.

-. I

L M-- M~~ww.& stIE nLed DUmp I Estimated EOL HINGIlvm I01 HUl
-------.. ----- I

Nftmh 4
cnte l -a

'ToW 61 -ar lus aeso ad dbe dA d y9( heavy me _ hansas gt _erdet basia__ vak e (M W db .

DOE/SNP/REP-07
Rev~sio 0

March 2003
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Fuel Radionuclide klventory Worksheet ; I

Fuel Rome: ThR-I (UAALX-HEU)T7HAILAMD

Fuel Units & Deacr: 31 -MTR TYPE
HeavYl MetealMass: BOL.5.2Mvk; EOL-4.771kg
ROD Sorag UIt SRS

'Fuel decay SW dew. 1998
Etlknates a do: 2030

Template TRHIGA- (LWRJZ. Akimn.. 10 Do 20%. U)
'Tnptae Uwmup(MWd): 6.65

T IMla DOL Hey NOW moma ) 0AM018

Estimated
Canister usage

18610'
1.129 1

Template Deca Thmuc 25 vars

1L Fminat.s In x,, ab Y. Gamma Sourcs

Photon Total
C- MWd Frn Iitial Ac-hrfty Nominal Fuel bounding Fuel EnWgy Photonstec

Radionucflde Template Fuel BumupPOAWdO Burnup (UWd) 10) Inventorles(CI) bk ntork*le ) Growp bounding)
Ac-227 3.8271E-09 600.07 1,000.14 O.OOE+00 19E-06 3.83E-06 Avg. Mev
Am-241 4.4195E-03 600.07 1,000.14 0000+00 221E+00 4A2E+00 0OII 9Z039E+13
Am-242m 1.8194s6 500.07 1,000.14 0.OOE+00 9.10E-04 1.82E-03 0.0250 *0713
Am-243 2.327SE-07 500.07 1000.14 0.00E+O 1.16E-04 2-33E-04 0.04375 _ 170+13
C-14 4-23E-05 5.07 1,000.14 Q.0WE+OD 2.16E-02 4-32E-02 OD75 1.793+13
C036 42323E108 500.07 1,000.14 OD.OO+00 2.1s5E6 _ 4.30E-05 ODS8SO 1.0790E13
CmF243 1.6s72E47 SC507 1,000.14 .OOE+00 8.44E-04 t.6s-04 0.1250 1097E13
_m244 I 460EoEs 50007 1,000.14 QCOOE+00 733E404 1.47E403 ooM s760E+12

coK-o Z.2376E-03 500.7 1,00D.14 0.00+00 3.42E+00 2.24E0 0300 U6.2 21
Cs-134 12s25E04 5w.07 1,000.14 0.OOEW00 6.26E2-0 1E4t -01 000 7.5E113
Cs 135 3.1s4sE-0s sw.o7 1,000.14 O.OOE+00 1sBE42 S.16E402 OJSOO s.41sE 12

Cs-137 1.7368Ea00 XO.W 1,CO0D.14 aOOE+0 8.69E+02 1.74Es43 _12500 5e.sE+12

EU-1st 2.647E-01 MAW~o t,OQD.14 O.ODE+00 1.35E+2 Z.70E+02 1t7500 1.741E+11

Eu-11SS 2.687E-02 SOD.W7 1,000.14 O.OOE+00 1_34rz+0 2.69E+01 22500 2e6?OE+

Fe-6S 42106E405 s00.07 1,000.14 O.OD1E+00 Z11E42 4.21E402 Z7£00D e.15oE24

H-3 351 73E403 s0D.07 1.000.14 O.ODE+00 1 .76E j0o 352E+W0 _ 3.b5s0 1 4S8E-03

P129 73805E-07 500.077 1,000.14 O.WDEs40 3.6sE44 7-sE44 5 X som s5r6E0124
Kr-ss 6 s263E42 500.07 11.000.14 QOD012+0 S.46Es41 ?.ooE DOO e.3SZ7E

Np-237 ts47s2E4 500D.07 1,000.14 O.WOE+OD. 7.3MsE44 ts3 111no0o 7.1saE400

Pa-2311 8.970E-09 50.07 1,000.14 t
Pb-210 95E1.45-13 500D.7

___0&O0E - 2.850+00 5.69E400
I 0.00E+00 - 1.130+40 2.26E+00

Pu-241 4.045E.02 500.07 1,000.14 .ODE+00 2.40E+01 4.1 E601
PU-242 3.0602E-07 SW.07 1,000.14 0.OOE+00 1s3E404 3.06E.04
Ra-226 5.1293E-13 500.07 1,00014 0.OOE+00 2.57E-10 5.13E-10
Ra-228 2.3Z23F-10 50.w7 1,000.14 0.00D+00 1.17E-07 2.3-07
Ru-106 1.0075E-07 5.0W 1,0W0.14 O.ODE+00 6.04E-0s 1.01E-04
Se-79 1.2935E-05 S.W7 1,000.14 O.OOE+00 647E-03 1.2E-02
Sn-126 1223sE-05 500.07 1 000.14 0.00+400 6.12E403 1.224-02
sr-90 1.165E+00 500.07 1,000.14 0.001+00 .o0E+02 1.62E+03
Tc-99 4.4120E-04 500.07 1,0DO.14 0.00+00 2.21E-01 4.41E-01
ThIM 4-FA3W-tO soo0W 1.000.14 QODOE+OD 22sE-07 4.s7E47

Th- 230.8271E-11 500.07 1,000.14 O.OOE+00 3.41E-0s e.s3E-s

Tb 232 ZS3744E-10 5D.07 1,000.14 O.OOE+O 1.1sE407 2-37E407

TF-208 .1.736sE-0s soo.w 11 a13014 Q.OOE+00 tt.es4192 1.74E-0s

t-232 4As7E-s0 500.07 1,000.14 0.00O+00 2.S4E-0s 4.sE5-0
U-233 1.S146EW S W500.07 1,000.14 0.001+00 e.1E-06 31E-04
U-2S4 2-s72sE07 500.07 1,000.14 QwE01+00 129E404 2s57E044

tB23 -2.61ssE0e s5o.C7 QOO 1.03E402 & 98E-W 1 a3E42

u23s 1.271sE-0s sco.C7 1,0014 QO.OEs40 63sE4S3 1.27E402

tA2M -&8857E-8 SDO.W QO.O I.SOE-4 1.aE404 1aE-44
Y-sW 1.6165E+00 50.07 11,0DO.14 MOOE+00 &OSE+02 1.62E+03
ott Racmias * .411E5+2 t ssW+4

Template Seton Sumnmary -

Prom t8FD sted Basis for Parameter Dmiferences:

Reactor MNDerator- LW AND A C K VU ZIRC HYDRE TbTwelaI9uws med tobro*t
FFll t~lAdd .: A fALUM .tWd km sc. aftean s eceptu e

BOLMtUCM.[- U U
HOLE cuvi 89AO7517 9 10 ID 20.1

Summary 4UWd) .Basb 10r burnup used In estimate:
Fiem SFD Eatkneted

Womia 5C00. bumcnadb tV le mb m iWs wan _de
H _ .nw 1,000.14 -. bane t amed b te ite emba tu

Checks __ ___

Elirated wnwu
IIP Mutdp lir en tunp Estimated 00 Hlrhen C0C HU

'511 ___a__l Z
l _ _ _ _ _ _ _ _ _ _ _ _ _ _

Ttermal Powe"
Iomna t&ea Sounding

Outu ' fleatOu t
Wefth) fwafs)

t1t.11E 2.23+01
Total ToW

'Redaor tldown. core emoval. 9acge. dppWng or O&e clb ornmt 8w Mediation ceased loruetl.
otblat tore ald kWsod a witwele mtt be dided tby BOL heay mebal mass bet qieic iI4 ves Wd).

DOE/SNFJROP-075 

Ma� 2000

Revlslon 0 
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.Ii
Fuel Radionuclide Inventory Worksheet

,Enpd a venplat W-uatioq- -~ }
Fuel Hanaa: UMRR (FEU) ROLLA

S#N ID t 881
Fuel Units & Daen 2 -24 CURVED PLATES
HetavyMallMess: 9O.5.0961q: EOCL4.771kg
ROD Storage Slb: SRS

'Fudl dec st dats 1996
Esthses as of 2830

Templat: ATR (Ug8 Waler. Man.. o 100%. U)
terplat. DumW dp(U l: 3672

Template DOL. Heavy Metaltu (MT): 0.O16689
Tenplate Dom The 25 Years

Esthnated
Canister usago 3

t8"x10 -
1.17

U.Estinates- ;. 4 m 
8
e Na II Y. Ya Gamma Sources _

Ci/UWd Fron Nominal Bounding Ful Ihatl Activity Nominal Full Boundin Fuel I E htossee
Radlonrrucld Template Fudl Bunwp (MOd) Burnup (uWdo
Ac-227 1.1465E-09 307.59 615.18
Am-241 2-3056E03 307.59 616.18
Am-242tu 4.1476E-07 307.59 615.18
Am,243 1.4894E-06 307.59 615.18

(Cco Ivmntodea(CII bnventoulesECII I Grout, . boundinnab
D

5.756E+13 J
ri0.00E+00 4.58E44 9.1

C-14 5.7108E-09 307.59 615.18 Q.OOE+00 1.78E-08 3.51E-06
Cksv
Cm-243
Cmn.244
Co060
Ca-134
Cs-M3

1.3124E-32
1.4562E-07
2.4221E-45
2.75606E-08
5.8851 E-04

307.59
307.5
307-5
30759
30759
307.59

615.18 0.OOE+00 4.04E-30 a07E-30 .00850
615.18 O.OOE+00 4.48E-05 8.96E-05 0.1250

7.45E-03 1.49E-02 02250 5.826E*12
1.70E603 I 0370 2.533E*12

3.4477E-06 615.18 0.00E+00 1.C
Cs-137 1.8099E+00 307.59 6118 O.OOE+00 5.57E+02 1 2Eu-154 1.6386E-02 307.59 615.18 O.OOE+00 5.04E+OD 1.01E601 1.750
Eu-166 2.3967E-3 307.59

307.59
307.59
307.59
307.59
307.59

615.18 QOOE+00 7374-01 1.47E+00 22500 1.172E5.0
615.18 O.OOE+OO 1.01 E-02 2.01 E402 I 2.7500 9.54E+W5

0.00E+00 1.06E+00 212E+OO 7247E+02
2.32E-04 4.63E-04 &O 2A386.02

7.0000 2.683E.01
11.000 3.001E+009.5615E-08

Ps-231 2.7968E-09 307.59 615.18 e
Pb.210 1.2812E-10 307.59 815.18 0.OOE+OO 3.8E-03
Pm-147 12962E-02 307.59 615.18 0.00E+00 398E+00 7.97E+OO
Pu-238 307-59 615.18 0.00E+00 5.40E+0 1.08E+01

E.0t
2.4

Pu-241 2.6277E402 30750 615.18 0.00E+00 8.08E+00 I
Pu-242 3.6329E-07 307-5 615.18 0.00E+00 1.12E-04 223E-04
Ra-226 4.4444E-10 307.59 815.18 O.OOE+00 1.37E-07 2.73E-07
Ra-228 1.9714E-14 307s59 615.18 O.OOE+00 8.06E-12 1.21E-11
Ru-lOS 2.0477E-07 307.59 615.18 O.OOE+00 6.30E-05 126E-04
S0-79 1.2933E-05 307.59 615.18 0.00E+00 S9E4-03 7.96E-3
Sn-126 1.1574E-05 307.59 615.16 0.00E+00 56E643 7.12E-03
Sr40o 1.7092E+00 307.59 61518 tS 00E+00 5.26E+02 1.05Ec03
Tc-99 4.2239E-04 307.59 615.18 0.00E+00 1.30E-01 2.60E6-
Th-229 7.7260E-12 307.59 615.8 OD.OE+00 23E-09 4.75E-09
Th-230 5.8497E-08 307.59 615.18 0.00E+00 1.0E-05 3.60E-05
Th-232 2.6906E-14 307.59 615.18 0.006E00 8.28E-12 1.66E-11
TF-208 4.4336E-8 30759 6t58 0.00E+00 1t.36E-05 2.73E-05

U

I
3.70E-5 7.40E-05 Thenral Power

Nomina Heat Bounding
Outpi e Heat Output
- IWatta% rtahU-235 -2.7235E-06 307.59

U-236 1.5493E-05 307.59
U-238 -428616E-9 307.59
Y-90 1.7094E+00 307.59

0.00 1.
_--_ -_

3 8 ZfE.0 1.300
Total TOW

6

. 7.=

From SFD Used JI
Reacotr Moder. UONTW~lER WWAlE

Ful Clainhg: ALUMA

BOIL En.bAl % O2.4OW541 gab 10

Basb for Parametr Differces:

KhxupSun-MY79W

Ncn,9
Boun

rlasae, for buonup used hn estfmate:

307 i bmv e~iald km e haw buusmmsdeacyed.
8 T15.1-,I ig h F W uWmett b ba M arhia bsatiW M

lihedkI I I

I
Esthnsted EOL H IMIGiv E.OL HE

r ZZs
w

'Reactor slumn. w " mrmov., or. etpphU or other dab crfttln Vt hadabon ceased for fuiL

ToW bux p for el aW Ssciaed wle Oif woekdg auct be dvlkd by BOL hea metal mas to 9ct apsdbc bump values (MdT. '

DOEISNFTlEP-073
Revsison 0

March 2003
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Fuel Radionuclide Inventory Worksheet
J. Fwld Teavlate norma# , *-, ol ,.

Fud Harnw: UMRR (LEU) ROLLA
SNF ID t46

Ful UnlA & Descr 28 -24 CURVED PLATES
HeavylMltMass: SOL-31.390: EOL-.46kq
ROD Storage Ske: SRS

'Fuel -- adet dater 2035
Edhrates as of: 2030

Template: ATR (LIO Water, Ahrn.. SO b 100%, U)
OTarplde BurmpWdW: 3672

Tenplate W0t Heavy Ma Mas (UTl), 0.00116689
T geplXate Doa row. S Yar

Esfmated
Canister usage:

110.78

-I. FAtimat.s - .X.at b Y. Y6 Ganma Sources

Photon Total
CUMWd From wood" Bounding Fuel initial Acd t Nominal Fuel Sounling Fuel Energy Photonaec

lRaionucide Template Fuel Bumugp (Md) Snumup(IWC' (Cl) knentorles(Cl) kIventorles(CI) Grou (bounding)
Ac-227 1A545E-10 5,149.61 10,299.02 0.00E+00 7.49E-07 1.SOE-06 Avg. OV
Am-241 1.1190E-3 5,149.51 10299.02 O.ODE+00 5.76E+00 1.15E+01 0.0C150 I97E+15
Az-242m 454SE-07 6,149.51 1299.02 0.OOE+OO 2.34E-03 4.68E03 00250 4281E+14
Am-243 *.492tE406 5,149.51 10,299.02 O.OOE+0O 7,68E43 1.$4E.02 0.0375 3.950E+14
G-14 5.7244E-09 5,149.51 10,299.02 0.00E+00 2.95E45 6.90E-5 0.0675 3,84E.14
C-36 1.3124E-32 5,149.51 10,299.02 Q.OOE+00 6.76E-29 1.35E-28 0.BS5 2.476E-14
Cm-243 2.3676E47 5,149.51 10,299.02 O.OOE+00 1.22E43 2.44E-3 0.1250 Z144Et14
Cm-244 52042E-05 5,149.51 10,299.02 O.OOE+00 2.68E401 5.36E-01 0220 2.03SE14
Co-60 S8.2086506 5.149.51 10,299.02 0.00E+00 1.97E-01 3.94E-01 03750 0S16E+14
Cs-134 . 4.8693E401 5,149.51 10,299.02 0.00E+00 251E+03 5.01E+03 0.57O 1395E.15
Cs-135 3.4477E406 5,149.51 10,299.02 O.OOE+00 1.78E-02 3.55E4-2 O.00 1.854E+14
Cs-137 2.B731E+00 5.149.51 10,299.02 0OO.E+00 1.48E+04 2.96E+04 12500 3S836E,13
Eu-1S4 82053E602 5.149.51 1,299.02 O.OE+OD 423E+02 .45E+02 1.7500 1.525E.12
6u-1S5 3.9134E-02 5,149.51 10,299.02 0.006+00 2.02E+02 4.03E+02 22500 3.198E.12
Fe-55 6.7429E403 5,149.51 10299.02 O.OE+00 3.47E+01 6.94E+01 2.7500 1S4OE810
H-3 t.0599E402 5,149.51 10,29.02 *0.0E+00 5.46E+01 1.09E+02 3s0o0 20406E+9
1-129 7$5300E-07 5,149.51 1299.02 .0OE+00 3.88E403 7.7E403 5.00x cc11SE*03
Kr-85 2.8595E401 5,149.51 10,299.02 0.00E+00 1.47E+03 2.94E+03 7.0o 5224+02
ND237 9.5479E46 5,149.51 10,299.02 0.00E+00 4.92E-02 9B3E42 11DX0 7.+90t401
P-231 8.9297E-10 5,149.51 10299.02 0.00E+00 4.60E-06 920E4S
Pb-210 - - 3.7609E-12__ 10,299.02 O .OOE+00

Pu-239 4.2838E-04 5,149.5 10,29.02 OOOE+00 221E+00 4.4tE+00
Pu-240 2.4401E44 5.149.51 1029.02 O.OOE+O 1t.26E+00 251E+00
Pu-241 6.8764E-02 5,149.51 10,29.02 o.0o0+0 3.54E+02 7.08E+02
Pu-242 3&6329E-07 5,149.51 1299.02 O.OOE+O 1.87E-03 S74E43
Ra-226 3804SE-11 5,149.51 10,299.02 0.OOE+00 1.96E4-7 3.92E407
Ra-.28 2.9902E-15 5,149.51 10299.02 O.OOE+00 1.54E-11 3.08E-1 I
Ru-tO6 1.906S5E01 5,149.51 10,29.02 0.00E+00 9.81E+02 1.96E+03
S.-79 1.29336E0 5,149.51 10299.02 O.OE+00 .86E-02 133E041
Sn-126 1.1574E405 5,149.51 10299.02 0.00+00 5.9SE42 1.19E41
Sr-0 2.7505E+00 5,149.51 10,299.02 OOOE+00 1.A2E+04 2J36+04
TC-49 42239E.04 5,149.51 10299.02 O.OOE+00 2.18E+00 4.35E+00
Th-229 1.8E4-12 5,14951 10299.02 OOE+00 9.71E-09 1.94E-08
Th-230 1.7042E08 6,149St 10,299.02 Q006E+00 878E-05 1.76E-04
Th-23 7.8132E-1
Tl-20 4.4OW36-

-

7E

1B151E47 5.149.51 10,29.02 0.00Q+00 .77E-04 sa Power

Nominal Heat Sounding
.u: 0u. Heat Ouput
* i atRSa ' watis.

_ _ _ _ __

2.81E842 52M.

Tolal Total
1.42E+04 2583E+04
2.65E+04 5.30E+04

Wn:T- -z-;,-amiu Semusvaal aed1
.1.7 -> -. .-- - --
.-. We cun - lf

FPren FD I - Used Basis for Parameter Dlflerences:
Ror odr- UGT WATER JUGhT;7 W ThTR rTemi TnEa_ Ixib iticwki ee

Fue Cadlbel. ALUM X TAstheAIR Tale eli ut _ Idnwepsu admaig ATR inetb
OL .M Constluaents. U u .

_*OL limit *f. 19750W78 eo to 100
16-

[unuip Summary (UlWd I foa br bumup used In estimate:
Freen SWV Eacknaed

Noominal l:F 5 149.51 ilu sq cioladaelimuihlmsey must emdis".~
I SOUVIAGgV-1 10.25.0ttsmrg ut5susreltobe Setshfleii i.~

Checks ____

Bum U Ko uu EatUmated ZOL NHWGhren EOL MM

'Reaclor Sxailown, coe merrovid. salrare ahop tor ler dale cartiinVt Nu bractalton casd for kWd
5rTolIK bm allr fMul saodod WMfi lh~ workil"s am be divided by HOL heavy eWmass lo OMt spetif bwrW values RMW49T).
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I
Fuel Radionuclide Inventory Worksheet

IL, P and Tem1plate Jnnrno.
Fuel Usm, UNIV OF FLORIDA (ARGONALMI HEU

SNF ID #: 272
Fuedli th£ &Doman 256 -ELEMAENT
1eavyUstal Maw BOL.41144kcg EOL.4.OBfc
ROD Storag silK SRS

'Ful day start da 2035
Etimates s at 2030

Temnpl. ATR llbl4 Water, Alan. 60 101I%. U)
Templaft sumNP(MW* 3S72

Temple DOC Heavy Metal Man (UT): 0.0c1 166S2
Templats Decay Thme S Year

Estimated
Canister usage: I

11"x
7.19

IL Estiinata . m 36 Na b Y. Yb Gamma Sources
Photon Total

CIWIWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Potonalso
Radonuclidu Template Fuel Bunup (M1Wd Bumup (tWd (CO kwentoies(Cl) hventouCi) Group (bounding)
Ac-227 1.4545E-10 49.06 98.11 O.OoE+00 7.14E-09 1.43E-08 Av MaV
AnF241 1.1190E-03 49.06 96.11 O.OOE40 5.49E-02 1.10E- 0.0150 1isJE+1s
Am-242m 4 5425E-47 49.08 96.1 O.0E+00 2.23E-06 4.46E-06 0.0250 4Z78E+12
Am-243 1A921E-06 49.06 98.11 0.O0E+00 7.32E-05 1.46E04 0.0375 3.763E+12
C-14 5.7244E-0 49.06 98.11 0.OOE+00 2.81E-07 5.62E-07 0.0575 3.700E+12
U486 1.3124E42 49.06 98.11 O.OE+00 6.44E431 1.29-30 0.08650 2.359C+12
CM-243 2.3676E47 49.06 98.11 O.OOE+00 1.16E-05 2.32E-05 0.1250 2.043E+12
Cm-244 5.2042E06 49.06 98.11 0.OOE+00 25sE-03 5.11-E03 02250 1.999E+12
Co-60 3.8208E-06 49.06 98.11 Q.OOE+00 1.87E-03 3.75E-03 0.3750 9s.77E+11
Cs-134 4.S693E41 49.06 9511 O.OOE+00 239E+01 4.78E+O1 0575 1329sE+13
Cs-135 3.4477E-06 49.08 98.11 0.OOE+00 1.69E-04 3.36E-04 Jas50 1.862E+12

21
J,

Ca-137 2
Eu-154 I
Eu-155 1
Fe-55

1 49.06 98.11 0.00E+00 1.4iE+02 2.82E+02 1j2500 3463E+11
49.06 98.11 .006E+00 4.03E+00 S6E+6+00 1.7500 1.452+10
49.06 98.11 .OOE+00

I
II
I
I

1.7429E-03
1.0599E-06
F.5300E607
t.8595E-01
1.5479E-00
1.9297E-10

49.06

0.00E+00 1.40E+01 2.81E+Ot 7 1.00
49.08 98.11 0.OOE+00 4.68E-04 9.37E-04 11.0000 7.344E601

Pa-231 49.0S 98.11 O.OOE+00 4.38E-08 8.76E-08
Pb-210 3.760QE-12 49.06 98.11 O.OOE+00 1.84E-10 3.69E-10
Pm-147 2-5452E+oo 49.06 9S.11 O.OOE+00

2.4401E-0
Pu-241 s

4 49.06 981 i i OOE+00 1.202-02 2.39E-02
2 49.06 98.11 0.00E+00 337E+00 6.75E+00
7 49.06 9811 0.OE+00 1.78E-06 3-56E40
1 49.06 98.11 0.00E+0 1.8769-0 3.73E-09

Pu-242
Fa-228 3.804SE-1
Rp-228 2.9902E-15 49.08 41

J49.06 ga.11 0.00E+00 5.68E44 1.14E4-3
49.06 9i11 O.OOE+00 1.35E+02 2.70E+02

Tc 99 49.06 98.11 0.00E+00 2.074-02 4.14E-02
Th-229 49.06 98.11
Th2

U

0.00E+00 2.16E-08 4.32E-06
Q00E+O0 &45E-0S 1.29E-06
QLOE+00 9.60SE-O 1.92E 07

.OOE+00 9.01E4- 1.80E-0298.11

Thermal Power

Nominal Hat Bounding
Ou0 Heal Output
(Watt) (Watts)
2.4E+00 4.7E+00

Total Total

L -2.7235E-08 49.06 0.00 .34E-03 821E-03 &34E603
7.60E44 1.52E4
9.52E-05 9.546E-

9811 0.0E+00 1.35+E02 2.70E+02 -j
Other Radionuokles
HEl ftmoiate, SeletdosSumanwy, Buan-p

Fremalate Selecftio summary

2.52E+02 5.056+02
di Cbik v : c, : B....

__ _ _ _
_ , .

Readeor Maeaa-LIJwW ULGI4T WATER I
I Fuel= CladALUM:J......A .

wOS mm cenluntsm-I uinLL !
801O. Ercmen VI WA.1 j 800a 100 ~

Ibaes for Parareter Differences:

J1Bumup Summary (uWdf 4Basis for bunup used In estimat:

I
.F.

--iNN*iW k*Wdoaid km to hemy Mal mm atWW4.
biiut ~wedbeteMMlc red ar

_wqtl I

lCheeke I. _ -;

I
Ula iEstimated Bumanuf

R-- U~~dfhAL. I Ia Estknaed EOL. HMfIrAe ZOL. HU
_ m7I

Doumlndhmd
_'Reaoo dwjtds m. comrernoed. Hi, age. d oAng or oher dab c<htm*i tha Irradation cased for fuel.

-otoal Wvaq lord halKM asaoclaW lh this woirkshoet mut be avidled by 00. hew metal maaI get pecWk bNIm vlu (MWMT). :-X3

DOEISNIF/REP-0711
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Fuel Radionuclide hwentory Worksheet

t ..>,th ig z -- -~~~~~~~~~~~~~~~~~~~...
Fuel N: MNIV OF FLORIDA (ARGONALI) LEU

SHF 10 #: 273
Feet Units S Deaa 14 -ELEMENT
Heavy Metal Mass: BOLOS9Sk: EOL.995kg
ROD Storage Site: SRS

'Fuel d, iStW dt: 2035
Etiatltes as at: 2030

Tate- ATR (UgN Wat. AIUM.. 60 b 100%, U)

'Template Sumt(Wd): 3672
Toriptte BOL eavy met Mass (T): 0.o0116689

Tsiplate DeO Thw: Sv ears

Estknated
Canister usage:

0.58 1

TF�-d-t. In b V. n. Ga Source-- a~~~~~~-
j Photon Total

CIMWd Frm Nominal Bounding Fuel lnftial Actity Wominal Fel Bounding Fuel I Enegy Phdoonsteec
Teruplate Fuel emumamWd?' surro EmWd ICi) I hwkntorlessC) ItventorleWC11 Group w E1oumding)Radlonudide

-

Am-243 1.4921E-6 0.60 1.19 Q.ODE+00 8.91E-07 1.78E406 0.0375 4MIE+10

C-14 5.7244E-09 0.60 1.19 Q.OOE+00 3.42E-09 6.64E-09 0.0575 4._05E+10

C136 1.3124E42 0.60 1.19 0.00+00 7.84E-33 17E-32 0.0550 2.72E+10

CltF243 Z.3676E 07 0.60 t.19 QOOE+OD 1.41E407 2J3E47 0.1250 2A87E+10

CltF244 5.2042E-46 0.60 1.19 QO.OE+OD 3.t1E405 6.22E41s 0225 2A35E+10

Co4D0 3.82DBE46 0Q60 1.19 O.ODE+OO 2Z-E-05 4S56E4S 0375 1.178E+1O

Cs*134 4.S593E41 0.60 1.19 O.QDE+OD Z.9tE-01 6-82E-01 05SM 1.e181+111

Cs.-136 &4477E-05 Q6D 1.19 QQOOE+uO 2.06E4-6 4.12E406 OA= 2256+10

Cs-137 2.MI3E+00o 0.6D 1.19 QODE+ODD 1.72E+00 3.43E+OD 12540 -4217E+W

Eu-164 -Os3E402 0.6D 1.19 O.OOE QO i.9DE4-2 9.OE402 t1.7640 1.7v6E+00

Ev-1155 3S9134E-02 0.60 t.19 0.OOE+OO Z.34E402 4.67E402 _22s40 3,7WE406

Fe-56 6.7429E-u3 0.6D 1.19 O.ODE+00 4.Q3E403 a- E43 Z 2-50 Z13E0

H-3 1.0599E402 Q6D 0 1.19 O QOE+00 B.33E403 1. 0E2 &60 2 b5E4W

1-129 7S630DE407 0.6D 1.19 QOOE+OO 4-50E47 o.WE-07 I 6.0000 11 e17E+00I --W Kr-O5 :.01 0.60 1.19 0.OE+00 _1_.0D'1
1.71OE-02

Pb-210 37609E-12 0.60 1.19 o.o0E+0D 27SE-12 4.49E-12

Pm.-147 2.5462E+O0 0.60 1.19 0.OuE+OO 1.52E+00 304E+QO

Pu-238 2.0550E-02 0.60 1.19 O.00E+O0 123142 2.45E-02

p PW=239 4.283E-804 0.60 1.19 QXOOE+O0 2.56E-04 5.12E-04
Pu-240 24401E-04 0.60 1.19 0.OOE+0 1.46E-04 2.91E-04

Pu-241 6.8764E-02 0.60 1.19 0O00EO0O 4.11E4.2 B21E49-
PU-242 __ _ _ 36329E847 __ .60 1.19 o

Ru-106 1.9066E-01 O.00E8,00 - 1.14E-01 - 226E-01

5079 12936E-06 0.60 1.19 O.00E+OD 7.73E-06 I.SSE-05

Sn-126 1.1574E46 0.60 1.19 0.00E+00 6.91E-06 1.38E-05
Sr-90 2.7606E+OD 0.0 1.19 .00E+00 1.64E+00 3.29E+00

T0499 _ _ _ 4239E-04 0.60 1.19 O.OE+00 2752E-04 5.05E-04

TIFC QOD.+QO 4.67E-15 - 9-33E-15

TI-M 4.403E4-O 0.60 1.19 Q.ovE+oo 2.63E48 526E48
7.65E4-8 S7E-07
1.17E-,9 234-E09

U-234 1.371E-04 0.D 1.19 o.OOE+0D 1.10E-04 2.19E-04

U-235 2.7236E46 0.60 0.00 421E-04 425E-04 427E-04

U-236 1.5493E46 0.60 1.19 0.ODE+Qo 9.2E-06 1.85E46

U-238 -42851E409 0.60 0.00 2.68E-04 2.68-E04 2.68E-04
Y-D0 77606E A6n 1 t O.ODE i &A4EI a *OWOm

Thennal Power
Nominal Keat nding

-ust Heat Ottrpt
(wans) (waft)

Tta3l4 oE42
Total Tota

OlW Radio 307E+0O0 6.14E84O0

y Smma-ysnd Csecka

Ei I late Selection Summa

~~. c'w~~~~~ea Noderao=

BOt. MM Constiuents:
DOL Enrltichmet It.

jewnump SummarY (MWdf

L I ,

aaslor Paramneter Differences:
Taylaiwasu Ued for t Mxt6 mesas
W t hd hn Kr Alhempise ong di taoe pouniele (uulen4 melaq; AMla masms

-I

-

_ rd

1lls Ibr bMun Dupsd In estrt:
From SFv I Esdmae

I
NosaE o.eol

1.1WB=dwWWnKW*dWbeWW a h bwav.1-l-1 600VICKIW-1 I

ChvCks -I .
,-A.

Sunmp Multiplier

I ftuncunw-r� -bml

Estimated Surnupf
C.%vn �urnM 1

0401
eItlhaed CM f 0Wven SZt. HM

I 1.0

'Reactor ets Xn. m movet. loge.5 ga otffima hat beton e asedbrkel.

'_oa >>TVe oar all kW assodaled ift Ns wakshest iwat be dAed by OMt to" metal ni$ tot Tpealftc buyap vale TWOn.

DOE/SNJFfiEP-78
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dr1,
Fuel Radionuclide Inventory Worksheet

Pudl Nuns: UNIV OF MASS&LOWEL (HEU)
SNF W0 S 274

Fuel Wasft & Inesu, 34- 16 FLAT PLATES
Heavy Usual Mass BOL-4.784&g: EOL-449ft
ROD Sewsage Sas: SRS

'Fuel daca SWin dxts 2035
Estimates as ok 2030

Teniplie: ATR (Light Weber. Akms.. S0 lo 100%. Lo
*Tunpkft suDmup(Irw4q: 367.2

Tewlaste 804. Heavy MeW Use (UW): 0.00116689

Esflmated
Canister usae J

I 0.94

T"Islte DecayTkws 5 yewr __________

H. Estinutes L .I1 In aX X b Y. Yb I Gamuma Sources

CUMWd From NoninJl Bounding FUo Initial Activity Nominal Fua Bounding FuN
Tepwa Fuel Buniup (UWdf utnup (PWdO (Co Inventouies(CI) lnventores(CI)

Photon Total
Energy Photonssec
Group (bounding)Radionuclide

AC-227
Arn-241
Ama-242m

n nnre n <=o . 5= .- . _:uUtae u.uucirj 3.sJt-Lm 1.61r5w I AOV I3.03E-0 6.06Ei-0 I 0.0150 t.044E+14

Amn-243 1.4
C-14 5.'
CK38 .
Cml-2432'

7244E-09
3124E-32
3676E-07
2042E-05

270.47 - 540.94 1
270.47 540.94 1
270.47 540.94 I

2.46E-04
8.07E-04
3tOE°-06
7.10E-30
1.28E-04
2.82E-02

0.0375 2.075zE13
0o250 2248Et13

OOOE.00 6.40E-06

0.057e 2.040Et13
0.0850 1.30E113
0.1250 1.126.E13
0o2 1.102E+13
03750 58336E*12

Cm-244 5: 270.47 540.94 O.ODE+00 1.4E-02
540.94 O.OOE+00 1.03E-02 2.07E-02

0.008E00 1.32E+02 2.63E+02 0.5750 7.3298.13
o0e3co 1.026E+S3

Cs-137 2.8731 E400 125co 1.10,E+12
Eu-t54 270.47 540.94 O.OE800 2.2

540.94 O.OOE+00 1.CEu-155 270.47
soo3E610
1.680E8t1
9.6638305Fe55 270.47 540.94 O.OOE+00 1.82E+00

1.059E-02 270.47 540.94 * OOOE.00 2.7E.+00
1-129 7.530DE407
Kr-85 2.8595E-01
NPM237 9S479E-06
P5-231 IL9.'E-10

270.47 540.94 o.OOE00 2.04E-04 4.07E-04 U )270.47 540.94 0.ODE+00 7.73E801 1. i5E402 7.0000 3. 57E88
O.OE000 2.58E-03 s16E-03 1 oo000 4.030E+00

2.42E-07 4.83E-07
S

PM-147 25452Eo=00 270.47 I
Pu-238 2.05SOE-02 270.47 s40.94 O.OOE400 Ii.4.283sE-04

PU1

270.47
270.47
270.47
270.47
270.47

540.94 O.OOE+00 1.16E-01
6.60E-02 1.32E-01

2_32Et-01

PU-242 3.6329E-07
Ra-226 I MB045E-11 540.94
Ra226 2.9902E-15 270.47 540.94 o.o0E000 I
RU-10B i.9055E-Of 270.47 540.94 Q.00E800 5.915E01 .008-E02
SU-79 1283aE1-04 270.47 540.94 O.O0o800 347-0E3 7.COE-03
sn-126 1.1s74E506 2747. 540.94 O.oE80 e 13E-03 9634-03
sr-go 1.7549E3o0 27047 540.94 O.OOEo4 7.44E+02 18.9E303
Tc-9 4.223sE404 2M047 540.94 MOOE+00 1.14E401 Z2SE-01

Th-2730 1.7042E-0 270.47 540Q94 Q.OOE OO 4.612-405 922e-
Th-232 7.8132E-15 27Q47 s40Qs4 oO.E+OD Zt11E-12 423E-12
TU-208 4.4063EB-0 270.47 540.94 O1E+00 1.19E-05 21.1E-04

-232 .ts0E5407 270.47 540.94 .0ooE+00 7.54405 7.1.49405
U-233 I.9564E-09 270.47 540.94 O.OOE W0 5.29E407 1.06E-0
U-M 1.837tE-04 270.47 540.94 Q.OOE+O.O 4.97E402 9.94E402
b235 -2.723sE4B6 27ffA7 O.W 9R83E403 iB9E43 9.63E403
s23B i5493E456 270.4 540.94 MOOE+0 4.19E43 B 38E403
U23B -4228s1E409 27047 QW0 t.tOE404 1.09E404 t.1E0E44
Y490 2.7505E+0 2M47 540.94 oCOOE*W 7.44E+02 1.4sE403
Other Railonuckles 1.398408 2.788403

mTemptatete S d sum qmary .r< ><

From SFD Ud ss for Parameter Differences:
ReO mdar LIGHT WATER LIGHT WAER

, FuelClddhi ALUM ALUM
BINX HUl Cantiunt: U _. U

SO4 bnulcfna% 93.16325004 60t 100

DuLmup Summy (wf f Bas or burnup used to estimate:
Fram SFD Estnated

Namnshlb*ImZ Z 2704 s cia bes'e hawy sf mm die

Checks

Esftated Bwuupf
B rnwp Uuv Given Bvrnup Estimatd EOL HMltven EOL HY

Iond9 0.3t *_

j-
Thermal Power

Nornina H"l Bud
OulptA Hea Outpul
(We") (Waft)

1.7+401 2.74E*01
Total ToWl

U
U

Aee= wsnumn. core removu. sirg evpp orerm ae eonmngw ns wramaUsn ceasd or hsO.
tatl bt n wm ford fAl asKodaWted w84h Of w* must be dvded by 0M heavy meW mn ao pgt spaed bsup values (&Wd).
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Fuel Radionuclide Inventory Worksheet

Fuel NKmne UNIV OF MASS-LOWELL LEM)
3SF D 4: 275

Fuel Urtis A Decr 41- I1 FiAT PLATES
- RunI y Metal Msan: BOL.14.321kg: EOL-14.321kg

iOD Strage Stse: SRS

'Fiwl decay sart date: 2035
taftes as ef: 2030

Tvmplate: ATF (Ugh Water. Akaln. 60 ID bOt U)
'tenplte- Bnup(MWd: 8872

Template BOL "ay Mtlol Ms" (117): 0.0011O689

. Teranate Oeca T1e 5 Vsrs

Estimaled
Canister usage:

18,x10
1.14

-U
- LeDunTimtes -" >-t m X. X, b YV Yb Gamma Sources

-I

CW d Fropt Nominal Butfding Fuel Iitil Activity Nminal Fuel Slounding Fuel
Tanioate Fustlmurnu MWetdt SurnupmiWde O kIventolestCl iventories(Cll

Phowon Total
Energy Photonsaec
GOan AbouandinalRadw.88a

A>227 E~~~~14545E-102t9 420 OOEC 3.s5E-M 7.9E-0 Avg. M*V

AM21 E11sDE403 271.25 642.5 Q.iYE+eD 3:'04E-t 6.07i-M1 00150 1.047E*+14
Arm-242m 4-542sE407 271.25 542so O.ODE+CO 1.23E404 2ASE404 Mom5 2255E+13

Amn-243 1.4s21E406 271.25 542-50 O.ODE+OO 4.5E.04 a0sE404 0.0375 2.0sIE+13

C-14 5.7244E-0 27125 542sD0 QODE+OO t ssE46 311E406 0.057 2.046E+13

Cl36 1.3124E 32 27125 #4250 QODOE+OD 3-sEE4D 7.12E430 0.0850 1 304E+13

Cm-243 23%67E4.7 271.25 542560 O DOE+OO BA2E405 12sE e4 0.125 1.130E+13

CM244 . 5s0042E-05 271.25 64250 O.ODE+00 IAIE402 2.s24 02YO 1.10E+13

Co-60 3sMOSE-05 27125 64250 QODOE+eo 1.04E402 2.07E-2 03750 S.3lE+12

_a-14 4.8693E-01 271.25 542.50 QO.OE+00 1.32E+02 2.s4E+02 osm5 7-%WE13

C8 t3s 3.4477E-06 271.25 642.50 QOO0E+DO 9.35E44 I s7E403 I OJSOD I1029E+13i
Cs-137 2.731E+00 27125 542.50 0.00E+00 7.79.E+02 1.56E+03 I_ 12500 11S5E+12

942M50 O.EM44X 2.23E+01 4

542.50 O.ODE+00 1.06E+01 a
s42s50 000E+e 1.83E+00 3&s6E+00I II i

Li

H-3 1.0599E-02 271.25 542.50 O.ODE+00 2.88E+00 5.75E+00 3. XOD ImsE4o0
1-129 7-53DOE007 271.25 542.50 0.00E+0D 2.04E-04 4.096E04 I 5M0 3.3a.O2
Kr4s 2.859E-01 27125 542.50 0.00E+0D 7.76E.41 1.55E+02 70W000 3654E+0

Np-37 9.5479E-06 271.25 5420 QOD.E+O 2.s9E-03 S.1E803 11.000 4.15sE40
Pa-231 .9297E-10 271.25 542.50 0.OOE+00 2A42E6-7 484E7_
Pb-210 37609E-12
Ptn-147 2.5452E400
P11-238 .2.0550E-02

C , Pu-239 4.2838E-04

271

542.50 Q 0.006E 1.16E601 2.32E01
/

Pu-40 2.4401E-04 271.25 542.50 0.0OE+00 6.62E-02 1.32E-01
PU-241 6.8764E-02 271.25 542.50 0.O0E+00 1.7+01 3.73E+01
Pu-242 3.6320E-07 271.25 642.50 0.0DEO4 9.85s 4s 1.97E-04

Ii Ra-226 3.s84SE-1 271.25 542.50

_ 542.50 0.00E+o 3.51E-3 7.02EM3
Sn-126 - 1.1574E45 271.25 642.50 0O.00+60 3.146-03 6.2BE-03

-

SF-9D 2.7506E+00 271.25 542.50 O.ODE+O0 7A6E+02 1.49E+03
Tc49Q 42239E-04 271.25 542.50 Q.OOE+00 1.15E-01 2.29E-01
Th-229 1.884BE-12 271.25 542.50 0.00E+0D 5.1tE-10 1.02E-09
Th-230 1.7042E4- 271.25 542.50 Q0004 4.62E-06 9.25E-06
Th-232 7.8132E-15 271.25 642.50 0.00E+4
Tl-20e 4.4063E-08 271.25 542.50 0.OOE+4
U-232 13S1E-07 27125 542.50 0.0DE.C
U233 1.9s64E-09 27125 642.50 0.00E+O

2-39E-05
7.13E-05 Thermal Power

Nominal Neat Gounding .
Output NeMt Output
fWatt) Waftts)
I.SE3.1 7.5E.01

Total Total

27125 e0.0 6.10E403 5.36E-03 6.10E-03
542.60 0O0E+O0 4.20E3 8.40E6-
0.00 3SE-03 3.86E-03 3.sSE-C

27125 542.60 0O.DE+O 7A6E402 1.49E403
0mme PAdWmaCkdas 1 E4DE+03 2.79E403

T .rie Selection Summain.
F ro SF0 Used Basis for Parameter Differences:

-. Reactor UINWATER UWiT WAlER n TViate Te Ued 1x tf ierg aMsUM:
Fuel Clhing _ 1ALUM ALUM T ak masces AiR Tiepbatnrdm VWPe W r skW ) adelg ATR ab waa .b

*OLNMCesthuaern. U U n
SOL Erbichnt $ 19.71401492 Sole 100

Bueup Summ (uWdW - -- asis 1or bumup used In estimate:

Frm SMEatbnmwe

Wonh 27124 Y t-. Na mhpl ar usriv sawdbbesUo642.50B o r g i s r u u m e i t t M it r e b db _

Chedks

bstimated urnp

" V ienBrmEstimaeted 901. MM/Given 801.MM

Sou n o F ZIZ Z Z 0.12 0.8

L Re d core tem l, stmoage. dror r oile1 b e lale oenlmingtbeinslon ceasedfior Lat.
* rou hwarm tor ael k eassociated wihlt is WoelrdelM swa be divided by OLX heei meW amas lo get specific bsmW values (VWW&MT).

.-. 0OE/SNF/R6P-078 

March 2003
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j
Fuel Radionuclids Inventory Worksheet -

4FTen ~ ta -do .pj,
FUl NHamm UNV OF MICHKAN

Sr ID S: 276
Fuel Units A Deem 130- t8 CURVED PLATES
Heav MWl Mam BOLt-100854f EOL.9WAg
R00 Storage Sbm SRS

'Fue decayaUMdat. 1992
Esthatam at. 2O30

Tanipla. ATA jU4t Water. Air,. 60 b 100%. LO
3Tnpat Burup(WqW 3W72

Teme BOL Heavy mtl Maa U: OM1168
TY..,t. D- Tbw 25

Estimated
Canister us: j

1.x1e
5.42

3'IL Efimtin~ ~";,~, - K. Na b Y. Yh Ganri ources
. :~~~~~~ . ~~~~~, I . ~ P otn Total

CWUWd From Nomind Bounding Fual IniUal Actift Nominal Fuel Bounding Fud Ener Photousesc
Tenzotat Fud Bumup tIWd)' Bumup (UWdf MA inntoftsM(C l IZverhorssCI) Group (boundbig

AC-227 10,390.7( Ave. -JAM-241 +01 0O.0 :s15
O.O0E+00 4.12E-03 823E-03 0.050 3.178E+14

20.781.39 .ODE0O0 t.55E4-2 3O9E-02 1 0.0375 2.763E+14
E09 10,39070 20.781.39 O.ODE+00 5.93E-05 1.19E-04 I 00575 2.573E+14

C-38 1.3124E2- 10.39D.70 20.781.39 O.ODE+0C 1 36-28 2.73E-28 I 0.0850 1.752E+14
CM-243 1.1419E-07 10.390.70 20,781.39
CM-244 1.6522E-05 10.390.70
Co-OD 7.4047-07 1

]
J

CJ-134
CS-135 Q.OOE+00 3.58E-02 7.16E-02 08500 ts1358E13

0.00E+00 1.49E+04 2.99E+04 1250 6.570E+12Ce-I 37
Eu-154
Eu-1156
Fe-65
H-3

E-04 10.390.70
20,78139 QO.E+00 7.A1E+01 1.52E.02 1.7500 3J698+111
20,781.39 QOE+00 616E+00 123E+01 22500 J92E07
20,781.39 QCCE+00 2.37E-02 4.74E-02 2.7500 2.951E+0722"1E-06 10,390.70

1.9698E-03 10,390.70 20,781.39 QO.OE+00 2.05E+t1 4.09E+01 S.SOCO 1.724E+04
6-129 7.5300E-07 10,390.70 UKr-45 4.1176E-02 I
Np-237 tt

,781.39 0.OOE+00 4.09E-05
E-10 10.390.70 )Q781.39 0.00E+00 3.44E-06 6.88E-06

9.2402E-04 10,90.70 20,7813 0.00E+00 9.60E+00 1.92E+01
Pu-238 1.6217E-02 10,390.70 20,78139 O.0E0+00 1.69E+02 3.37E+02
Pu-239 42810E-04
Pu-240 2.4333E-04
Pu-241 1.6242E2-
Pu-242 36329E-07

1
20,78139 O.OOE+00 2.53E+00 5.08E+00
20,781.39 O.OOE+00 1.69E+02 138E+02
20,781.39 Q.OOE+O0 377E-03 7.55E-03
20.781.39 Q.OOE+0 938E-06 1.87-05

'!
j-14 10,390.70 20,781.39 0.008+00 322E-10 6.4SE-10

Ru-10l 2.1225E-10 10,390.70 20,78139
S079 1.2930E-05 10,390.70 20,78139
Sn-126 1
51-90 1.40E+(

10,390.70 2Q781.39 O.ODE+00 4.39E+00 &.78E+00
10.39Q70 20,781.39 O.OOE+W0 129E07 2.58E-071.2407E-11

Th-230 8.3497E-08 10,390.70 20,781.39
Th-232 38371E-14 10,390.70 20,781.39
T1-208 4.0414E-08 10,390.70 20.78139

-232 1.0948E-07 10,390.70 20,781.39

O.00E+00 I

QOWE+00 1.14E-03 2.28E-4
U-233 &6275E-9 10,390.70
11-234 1.8562E-04 10,390.70
L1-235 -2.7235E-06 10,390.70
U-236 1.5493E4O5 10,390.70
11-238 -4.2851E-09 10,390.70
Y-90 13N75E+00 10,3970 -

20,781.39
Thermal Power

Noilnal Heat Bouding
o atpA Heat 0otput
(Wafs) (Waft)
1.74EM 3A.48E+2

Total Total
20,781.39

a mh"Selection Suff_______I____
From SFD I Used Bas for Parameter Difterences:

Fuel , 7 LrWATLUM P Bidm~hrAlTmpwribate ibA or permeate (erktMei mahiriAlfla muwftReato dr LGTWAE UXtT WATE TarqrTlat wmUld btaocer r us.

SOL HU Co n U | U m4
30. Enrke%.I 19.7909W 1 6010100

j
113-up S-mary (UWdr

NW-wq--
I BoLmdkMJ-

- .Basis for burnup used In estimat: J
From SFD i " ha 70

2,78.9momdq ote lsamndloin a e eeie bml*#

I - 10=~~- ~,
4

I
Burnup MrzfllaIer I ie 68 ra17ru I Estiated OL HW4OCea EOM HM

I 1.01NombhalI 0=
j o-o-q.. ,,~r I

'Reac8r Iudom ccn removd, sewoage. ftpkg or cOW date confirming titt Inaatft" lot IuaL
Total benr lat al fuel associated wtib It Woukceh mus re dvkbd by B0L heabw mae - slo get apcfc bhare value (MWd4T4).

ari

DOEISNF/REP-078
Revsin 0
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Fuel Radlonuclide Inventory Worksheet
L~Eue1 and Tanglatdn~tou.-

Fuel anwr. UNN OF MICHIGGAN ICONTrmOL)
SUZF VS 1006

Fuel Units & Descr. 82 -9 CURVED PLATES
-Heav lea Mass 10L.tAI~g: EOU-286k

t R~~~OD Storae lite: SRS

'Fuel decay tart date 2035
Zalmals as Of: 2030

Template: ATR (Ugt Water, Aan., e0lo b1C%. U)
'lwnplae &murp(MWd): 3672

Template BO Heavy Metal Mas (PM: O.0116089

Esimated
CaQwster usage:

I 13.42

Twnplate Decay Thne: 5 IS_

J1. EAdriats In 1, ,b ybY. |.. Ganma Somues

CIViWd Fxm I Nominal mounding Fuel hltjactivity Nominal Fuel Bounding Fuel
Teaplate Fuel Sunuo (LWde Bunumu IMWd' ICII bvenodresCl Iwntores(Cli

Photon Total
Energy Pbotonafsec
Group -(boxdxng)

-

4.97E-07 Avg. May
6e502E014

C-14 5.7244E-09 1.708.42 3.416.85 0.0011+00 9.78F-06 1J96E-06
CI36 13124E-32 1.708.42 3.416.85 0.00E+00 2.24E-20 4.48E-29 0.0650
Cm-243 23676E-07 1.708.42 3,416.85 0.00E+00 4.04E-04 809E-04 0.1250 7.114E+13
Cn-244 52042E45 1,708.42 3,416.85 0.00E+00 8.89E-02 1.78E-01 02250 G.63E+13
Co-60 38208E-05 1,708.42 3,416.85 QOD.E+00 6.53E-02 131E-01 0.37 3J70E+13
Cs-134 4.8693Ft01 1,708.42 3,416.85 00.0E+0D &32E+02 1.66E+03 0.5750 4A29E+t4
CS-135 3.4477E-06 1,708.42 3,416.85 0.00+00 6.8WE-03 1.184-02 0.6500 6830E+13

1.2530 1206E+13

F C i.
i I w �

H-3

i-129
N-415

i�

8.7429E-03
1.0599E-02
7-.530DE-07
2.859SE-01

l 1.708.42 3.416.85 0.0uE+0.0 1.15E+01 23uE.401
1i708;42 3,416.85 0.00D+00 1.8IE+01 3.62E+01 1 3.0
1,708.42 3.416.85 O.OOE+00 1.2.9-03 2.57E4-3 5.0000
1,708.42 3,416.85 O.DOE+00 4.89E+02 9.77E+02 74M ;

5.70E0401

7 O.ODE+00 1.63E-02 3.26E402 I IIMW 2.571E001
7WgAg

Pa-231 E4B6

E-02 1.708.42
PU23. 4.283BE-W 1,708.42 3,416.85 OAME+D 7-2E-01 1.46E+Ou
Pu-240 2.44utE44 1,708.42 3,416.85 OADO+w0 4.17E-0t 8.34E-0t
Pu-241 6.8764E42 1,708.42 3.416.8 BS .tlOE+Cu 1.17E+C2 2.35E+C2
PAW242 3.6329E407 1,^iuB.42 3,416.85 QODOE+CO 62tE404 t.24E403
RaA^26 3.S045E-11 1,708.42 3,416.85 QOOE+CO tLSOE4B8 1.30E407
Ra-22A8 2.9902E-15 1,708.42 3,416.85 QODE+vD 5.11E-12 1.02E-lt1
Ru-106 1.9uSSE-0t 1,708.42 3,416.85 QOD.OOE 32)6E+02 6.51E+u2

O7.9 1-'936E405 1,^708.42 3,416.85 QOA)E+OO 22E42 4.42E402
Sn-126 1.1574E405 1,708.42 3,416.85 QODOE+00 1.9BE4C2 3 95E4C2
Sr-9u 2.7505E+00 1,708.42 3,4t16.85 QOD0E+CO 4.7uE4W0 9.40E+03
TC-YY 42239E404 1,708.42 3,416.85 O.ODE2+CO 7.22E0t 1.44E+OO
Th-229 1.8B8E-t2 1,708.42 3,416.85 QOO0E+CO 3.22E4YD 6.44E409
Th230 1.7C42E46 1,708.42 3.416.85 QODE44 2.9tE405 5382E405
Th-23 7.8132E-15 1,708.42 3,416.85 QODE+OD 1-33E41t 2.67E-1 I
T1-20B 4.40B3E408 1,708.42 3.416.85 QOO0E+OO 7S63E45 1S51E044
U-232 1.3151E407 1,708.42 3,416.85 QOO0E+vD 2.25E 44 4.49E044
U-233 1.9564E4.9 1^iO8.42 3.416.85 Q.OOE+OD 3.34E406 6.6E4D6
U-234 IA837E404 1.708.42 3,416.85 QOOE+OO 3.14E1 62~w8Ew
U-2A5 2Z723SE406 1,708.42 QOO 1.48E4C2 1.0tE402 1.48FA42-
tA-23^ tA53E465 t,708.42 3.416.85 QOC0E+uO 2 BSE42 5-"-29^4
U-23 -4.285tE409 1,708.42 QO 93E-03 9.34E403 9.35E403
Y-90 Z.7505E+D0 1,708.42 3,416.85 QCCOE+OO 4.70EA+03 9.40E+03
Otlher Redot rles &7^wE+03 1.76E+t)4

E- mplae S~electio Sumay zwmuffnw . .. ctki - .u-

Thermal Powver
Nomidnal Noe Souncrng~s

MWafts) (Wags)
*ASE.C1 1.73E5.2

Total Total

T nPIale Selction Su . ._ ._ _ _ _ _ _ ._ _ _
Ftrom SF0Used 15555s lor Parameter Ditterenca:

Ieactor MArorOIWWWATAT tJ13HT WAlEh Th Tnarb was axilart'g anm1:
Fuel Clding iI ALUM ALU l wakh1 ATf TOO on rala PwnaridnumD aww* ATRa Uindb

BSO HU Canatb*La U U_ n
SnOL Enrhiwnrti6 19.749913 8010100

Burnup Sumnmary (UWd Wel sis lor bunmp Used In estima^e:
Fren SF.D . s| Ea e

tornbwal I 11.716 hsmpuasawlak 1S0* amlaW kanea &dd

Checks

Fdmoa titufttwer Given atdwmp Ctrn tA lML lwn EX HU
111001.E s 0ov0.1e .M

BtUrKSnds' 031
rbeacsrtuw. oe ,ro a. e-piorete -c lltinuA cased fortn

`Tra lup ftr an An asdaed wi hft woatheet bwet be divkWtd by SOL thavy mal mm ID gm sedl\c 1mp vehues (MWdhMA.

DOEWSFAERP-M7
Revision 0

March 2003
Page D-5661 o D-85



J
Fuel Radionuclide Inventory Worksheet

wd apdTimplate lpfomt-ut i .
Fuel NHna UWV OF MICHIGAN REG)

SNF I#: m277
Fuel Uto & Desc. 225 -18 CURVED PLATES

Heavy Metal MU: 80bt1902ft EOL.174.Oag
ROD Strae Shi SRS,

'Fusl deay AM dat 2D35
Estimatee as o1 2030

Templt. ATR (UgN War. AMm., 60 to 0D%. U)

'remptate tBbupuWd 3672
Template DBOL Hev" MeO Ma (UT)C O t116

TemS D Th5

Esftaited
Canister agJ

18rl0*
1 9.38

3I. Esdmatue . m x x, b Y. Yb GammO Sowces
Photo" Total

CIJIUWd From Nomibal Bounding Fuel btlWa Activity Nominal Fuel Bounding Fud Energy Phdoonaftsc
Radionuclide Tenvlate Fuel Bumup (lWd) Burnup (MWdf (C) bventoriea4Cl) bweories(CI) Group (bounding
Ac-227 1.4545E.10 15,320.41 30,640.81 O.ODE+00 223E-08 4.46E-08 Avg. iOV
An-241 1.1190E4S 15,3241 30,640.81 0ODE+00 t.71 E+01 3.43E+01 0.0150 s.t1E+15
Am-242m 4.5425E-07 15,320.41 30,640.81 O.OOE+00 e 96E-03 1.39E-02 0.0250 1.274E+15
An-243 1.4921E-0S 15,320.41 30,640.81 o.ODE0+00 2.9E-02 4-57E-02 0.0375 1.175E+1S
C-14 5.7244E-09 1520.41 30,640.81 0.OOE+00 8.77E-05 1.75E-04 0.0575 1.156E+1t
a-36 1.3124E-2 15,320.41 30,640.81 O.OE+00 2.01E-28 4.02E-28 0.0850 7.3S7E+14
Qn-243 2.3676E-07 15,3041 30,640.81 o.oDE+00 3.63E-03 725E-03 0.1250 6.380E+14
Cm,2*1 5.2042E-05 15,3041 30,S40.8t O.ODE+OO 7.97E401 t-59E+CO 0X50 S.244E+14
C-180 a30E0-07 15,3.41 30,640.81 O.ODE+00 1.5E-01 1.17E+-0 050 3.0s2E+14
Cs-134 4.8693E-01 15t=a41 30,640.81 o.oDE+OO 7.46E+03 1.49E+04 0575 4.151E+t5
Cs-135 3.4477E46 15=41 30,640.81 O.OOE+OO s.28E-02 t.O6E-0t o esco s at4E*1
C4137 2.8731E-00 15,320.41 30,640.81 O.ODE+00 4.40E+04 8E7+034 12570 1.032E.Ii
Eu-154 8253E4-02 15241 30,640.81 O.OE+00 1.26E+03 2.51E-03 1.7500 4961E.12
Eu-155 3.9t34E402 15,32041 30,640.81 O.ODE+OO &OOE+02 I120E.43 22500 9.514E*12
FIF55 6.7429E403 15,320.41 30.640.81 O.ODE+OO 1.03E+02 2.07E+02 7 75C0 5.474E+10
H.3 1.0599E42 15,320.4 30.640.81 O.ODE+OO t.62E+02 325E+02 35YO 6.07OE+"*
I-129 7.530E0EW 1532041 30,640.81 O.OOE+OO 1.15E402 2.31E402 s5o= 1.82SEo4M
Kr-85 2.8595E401 15,320.4t 30,S40.81 O.ODE+OO 4.38E*03 a76E+03 700Do 2.037E+W
W237 9.5479EOS 1tS41 30.640.81 O.ODE+OO t.46E-0t Z93E0t IliDOOc 2296E.02

j

J
J

2.74E4-5

Pm-147 2.5452E+00 15.41
-- ----- --

PwF238 2.0550E42 15370.41 11

PU-239 42838E404 1532014 30,640.81 O.ODE+00 6,56E+00 1.31E+01
PU-240 2.4401E-04 15.320.41 30,640.81 O.ODE+00 3.74E+oO 7.48E+00
PU-241 6.8764E-02 15341 30,640.81 O.ODE+00 1.05E+03 2.1 IE+03
Pu-242 3.6329E407 15,320.41 30,640.81 O.ODE+00 5.57E-03 .11E-02
Ra-228 3.8045E-11 15, 41 30,640.81 O.ODE+00 5.83E-07 1.17E40S
Ra-228 2.9902E-15 15,320.41 30,640.81 O.OOE+00 4.58E-11 9.16E-11
Ru-106 1.9065E401 15,320.41 30,640.81 O.OOE+00 2.92E+03 5.84E+03
Se-79 12936E-05 15,320.41 30,640.81 .OOE+00 1.98E-0 3.96E41
Sn-126 1.1574E46 15,32041 30,640.81 0O.OE+00 1.77E101 3.55E41
Sr-90 2.7505E+00 15,320.41 30,640.81 0.00E+00 4.21E+04 843E+04
To-99 42239E404 15,320.41 30,640.81 O.OE+00 6.47E+00 1,29.E01
Th-229 1.8848E-12 15,320.41 30,640.81 0.OOE+00 2.89E408 5.781-08
Th-23D 1.7042E46 15,320.41 30,640.81 O.OOE+00 2.61E04 5.22E-04
Th-232 7.8132E-15 15,320.41 30.640.81 0OOE+00 1.21E-10 2.39E-10
Ti208 4.4063E408 15,320.41 30,640.81 0O.OE+00 675E-04 1.35E403
U-232 13151E-07 15,320.41 30,640.81 OOE+00 2.OIE403 4.03E-03
U-233 1.9564E409 15,320.41 30,640.81 0.00E+00 3.00465 5.99E-05
U-234 1.8371E-04 15,320.41 30,640.81 OO0E+00 2.81E+00 5.63E+1
U-235 - -2.7235E-06 15,320.41 0.00 a12E-02 3.95E-02 &12E-02
U-238 1-5493E45 15,320.41 30,640.81 O.OOE+00 2.37E1- 4.75E-01
U-238 -4.2851E-09 15,320.41 0.00 5.13E-02 5.13E-02 5.13E-02
Y-90 2.7505E+00 15,320.41 30,640.81 O.OOE+00 4.21E+04 8.43E+04

U.

J
j

Thermal Power
Noeinal He. - Bounding

Oulpid HealOuw
(Wats) (Wafs)
7,77E.02 155E+03

Total TOW

J
-Ji

7.88E+04 1.58E+05 I
, S'., _ ,-, , 6, '''..

ITbmptaxe 5ebummu
From SFD Used Basat fr Parameter DifferencesJ

Reactor Moderator ULrTWATSR UGHTWATER Teardw wed We. Iiat re
Fud CladuIP ALUM ALUM hid uQtSmen ATRFerfaa al hic me pinet. tuakhaer4 rdq ATRa _euau0*

SWL HU CuHons MM U U
Sol.Enrlkchm 19.749M9113 | tego__1__1

3umup Summary (UWdf fBa. for bumrup used In estimateb
Fom SFD Ethut |td

Nwuk,* 1532041 ~~~is bow"a cdsalabd kmal fteetny m~almaedowoote4
Bonclihm 30M8 bo nam32al lo to M~lm mmin bxln* lDoUndetg | 3 0.640.al b,reaseaedWbebuura cib._

Checl__

Estinated Bumupf
mu Given Cunmua Eatimated EOL HJGOIven ECL HU

N oas 1 ~~~~~~~~~~~~~~~~~~~~~~1.01
a Bominal 051

Reaco *df core mwouva ee, tppkg o w daf cninn VW ln br b s

Irdmm o a ssoadwhms wkotndb vidb mm e ato q buv~ pvak MdF.

J I
'4L
J

I
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Fuel Radionuclide hventory Worksheet

.!ud and Tjppite~nvm~ If,,,j,, .
FRel KNiE UNIV OF VIRGINLA MM LEU)

SIF ID t. 952
Fuel UnIts & Dour 20 - 2 RAT PLATES
Havvy Mea Mssz BOL,24.31kg EOL.23964g
Rao Stonage She: SRS

'Fuel deaystrldse.: 1993
Itatbates as : 2030

Template: ATh (Ught Waber, An.. O lo 100%. U)
*TwnpIa BnuWd): 367.2

Tempbte COL Hevy Ieal Ma PM: 0.00116689
Tannlate Decav Time: S 5 see

Estbiated
Canister wage:

0.83 1

UI.Klinzates .. tn x. Zb b __ n Gamma Sources
Photon Total

CitMWd From Nominal Iounding Fuel biflial Activity NOInInal Ful Souding FIel Energy Fbotonsec
Radlonucide Template Fuel Bumup 4UWdI)

5 lunup (MWd (Cl) -ventoUWC) iventobries(Cl) Group (bounding)
Ac-227 2.0068E-09 327.67 655.34 O.OOE+00 6.58E47 1.32E-06 Ava. teV
Ani-241 2.5251E-03 327.67 655.34 O.OOE+00 8.27E-01 1.65E+00 0.0150 44.27513
Am-242m 3.9624E47 327.67 655.34 .OOE+00 - 1.30E-04 2.60E-04 0.0e20 t002E+13
Am-243 A4880E-06 327.67 655.34 0.00E+00 4.68E-04 9.75E-04 0.0375 8712.+12
C-14 5.7053E-9 327.67 655.34 .OOE+0D 1.67E-06 3.74E-06 O675 9.77E+12

1.3124E-32 327.67 655.34 C 0.0850 6.650E+412
CM-243
Cm-244

655.34 0.0OE+00 2.43E-04 4.85E-44 I

%-I

Cs-134 2.0455E-05 327.67 655.34 QCOE+00 6.70E-03 1.34E-02 OSL750 3507513
Cs-135 3.4477E-06 327.67 655.34 0.OE+00 1.13E-03 226E-03 We=0 4.284E11
C.st7 I AeO65E+Oi 327 57 65 5.4A o noo+O A 74.1 0fE 9A4tEQ9 I I OM 979C~44

Eu-154 7.3230E-03 327.67 655.34 O.OOE+OO 2AOE+0 4.80E+00 1.7500 .166E+10
Eu-155 S.9259E-04 327.67 655.34 0.OOE+CO 1.94E401 3.886CE01 2.2 9.750E+0O
Fe-65 2.2791E406 327.67 655.34 0.OOE+O0 7.47E404 .49E-03 I z7500 9306E+05

. , m ~ H-3

P8-231
327.67 65534 0O.OE+00 3.14E4-3 6Z7E403 I 11.0000 2.887E3.0

3.937SE-09 327.67 655.34 QOOE+00 1.29E-06 2.58E-06
Pb-210 3.3115E-10

IPI-147 9.2402E.04
Pui-23 1.6217E.02

'-V ~ ~ ~ ~~A-.

327.67 655.34 O.OOE+00 t.O9E-07 2.17E-07
327.67 655.34 0.00E+00 3.03E-01 6.06E-t

Pu-241 1.6242E402 327.67 655.34 0.00+00 5.32+EO0 1.06E+01
PU-242 3.6329E47 327.67 655.34 O.OOE+OO 1.19E-04 2-8E6-04

I.-

Ra-226 9.01t4E-10 327.67 65534 O.OOE+00 2.95E-07 5.91E47
Ra-228 3t1019E-14 327.67 655.34 0.OOE+00 1.02E-1t 2.03E-11
iu106 2.1225E-10 327.67 655.34 O.OOE+00 6.95E-08 .39E-07
Se-79 12930E45 327.67 655.34 0.OOE+00 4.24E-3 8.47E-03
Sn-126 1.1571E45 327.67 65534 0.OOE+00 379E-03 758E-03
SrO 1.3472E+00 327.67 655.34 0.OOE+00 4.41E+02 683E+02
Tc-9 42239E04 327.67 655.34 0.OE+00 1.38641 2.77E41
Th-229 12407E-1 1 327.67 655.34 QO.OE+00 4.07E-09 S.13E-09
Th-230 8.3497E4- 327.67 65S.34 QOOE+00 2.74E45 5.47E-05
Th-232 36370E-14 327.67 655.34 O.OOE+00 1t26E-11 2.51E-11
TI-208 4.0414648 327.67 655.34 O.OE+00 1.32E45 2.65E-05

I U-232 1.0948E-07 327.67 655.34 Q.OOE+OO 3.59E45 7.17E45 Thermal Power
U-233 3.6275E49 327.67 655.34 QO.O+00 1.19E46 2.38E-0S Nominal Heat Sounding
U-234 1.562.E04 327.67 655.34 0.00E+00 6.08E-02 1.22E-01 Output Neat Output
U-235 -2.723SE-06 327.67 0.00 1.04E6-2 9.50E-03 1.04E4-2 Watts) Iatata)
U-236 1t5493E45 327.67 655.34 0.0OE+00 5.08E-03 1.02E642 8ASE*o 1.__ 3+01
U-238 -4.2851E-09 327.67 0.00 655E-03 55E-03 6.55E-03 Total TotalI

Y4-0 1.3475E+o0

-

Template Selection Summary ______

Fftm 8heUed Basis Oor Parameter Diferences:
Reactor Moderator- UOQ TWAWR LIrGmWWAef un8( kmeTiEt R a aon~

Not M CnsitentslltusnLI Wick
B Mt Enmichm ent % : I 19.77478 ma so0ID100 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Lurnup Sumary FT. 9 SF -I Bas or burmup used hIn estimate:

I S O~~~~~~n uI~~~~~nr.F~k upchIldIm ohI Z w m d
- I - -~ ~ ~ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __km i p

I f la ., .. , .j t bi l I t l i v n , S u n- a I
omnkia1I

tithatd 0OL HUItlvenOt fiLM
I ~ a

I Souncing: 0.08 I;L |'ear uwaktwn. cre ,mmav. aoage, *pnPg or Oer dala CWmhsg VWt imadadon Cead bc ueL

areal bhw fMr All kW odadedwvvk lilt wwishae mus be svkded by OML heav me mass to get specifc busmw vas (UwduT).

-!- DOEISNFJ/REP-M7
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J
Fuel RadIonuclide Inventory Worksheet

Fue Mm. LMI OF VIRGINIA (ULAXC HEU)
SNF l 0. 279

Fuel tnits & Dour 44.-22 FLAT PLATES
Heav Metel &Mae SOW 7924kg; EOL-6.559r
ROD Slrange Sea: SRS

Fueld eaVt SWdatr. 1966
Estiate a of., 2030

Tenplat. ATR (44t Walr, Akin. 60 to 100%, U)
3
rempuat eurnnp(MWO 3672

TqmpWia MesyU MoelyaMe ( 0.00115038
Thnnlafo Oarvm go-

Estihad
Canister usae:

183x10 I
I I8 1I

B1. Fstruataes :-~- 0 X. b Y. Yb I Gammaore J
I Photo. Total

CIJMWd From Nominoal Bounding Fuel W.Ua Activity Nomina Fuel Bouncling Fuel I Energ Photonstse;
?r..,.,#~" V.,I P..nf WAOi A.-,., IUAMA Icat hwn.-*- agie h.nan-f-gm~W~ I t- n-wndinntRadio ucklde

AC-227 2.9739E-09 1.012.55 2.025.11 O.OOE+00 3.01E-06 6.02E46 _ Avg, 1V_
2.5986-03 *.012.55 2,025.11 O.OOE+00 2.63E400 5.26E+00 0.0150 1.0432.14
3.70tOE-07 1.012.55 2,025.11 O.OOE+00 3.75E-04 7A9E-04 0.0250 2166E.13

-i
AM-242M
AM-243I
0-14 a

05-36~~~~~~~~~~~~

1.012.55 2.025.11 O.OE+ 150E403 3ME-03 o 0.0375 122+13
i,012.55 2,025.11 O.OOE+O0 -0E 4 0.0575 2.027E+13

13124E-2 1,012.55 2,025.11 jiCm-243 7.9303E-0l 1,012SS
CM-244
Co-60 1.04E4-4

O.OOE+00 134E-04 2.68E-04 7.M1E+13
1,012.55 2,025t11 O.OOE400 3.49E-03 6.9saE-03 0AM 112072.411

1.0181E+00
EU-154
Eu-155 I
Fe-554
H-3 I

I t.012s5s 2.025.11 O.OoE+00 1.03E203 2.06.+ E 12500 339SE11
1 1,012.55 2.025.11 O.OOE400 2.22E+00 4.43E+00 1.7500 2.174E210
1,012.56 2,025.11 O.OOE+00 7.38E-02 1.48E201 I 2sow 2.109E206

J
.1912E-8

2.025.11 0 _.0000 1.58401 3.16E+01 7.00CO 6.043E+01
2.025.11 O.OOE00 0 9.71E-03 1.94E-02 11.0000 6,7122E00

Pa-1 5.0790E4-9 1,012.55 2,025.11 0OOE+00 .817E-6 1.t3E4-S
Pt-210 6.2178E-10 1012.55 2,025.11 O.OOE+00 .70EW-0 1-34E42
Pn-147 1.7606E-5 1,012.55 2,025.11 O.OOE20 1.78E-02 357E42-02
Pu-238 1.406E-02 1,012.55 2,025.11 O.OOE+00 1.46E+0O 1.92E408
Pu-239 4.2783E-04 1,012.55 2,025.11 O.OOE20 43E-Ot a66E-01
Pu-240 2.4297E9-4 1,012.55 2,025.11 O.OOE+O0 2A2E-0t 4.92E1-0
PU-2411 7.8545E-0 1,012.s 2,025.11 O.OOE+00 7.1.E0-0 1.20E+20
Pu-242 3s329E047 1,012.55 2,025.11 OOOE+OO 3.604-14 7-fE-04
Ra-228 1.s169E95 s 1,012ss 2,025.11 0.OOE+00 1.54E-08 7.07E-
Ro-228 4.242sE-14 1,01ZSS ZoM5.11 O.OOE+CO 4.30E-11 &5sE-11
RP-10f 7.0833E-15 1,012s55 Z025.11 0.QOOE+ 7.17E-12 1.43E-11
SU-79 1.2925EE4- 1.012.55 Z025.11 O.OoE+00 1.31E-02 .62E-02
Sn-12f 1.1871E-04 1,012.55 2025.11 O.ooEo00 1.17E402 2.34E-4
sr-go 9.430sE-06 1,012.55 Z02.11 o.ooE+o0 9.SE-02 1.9aE)03
Tc-99 4223sE404 1,012.55 Z025.11 Q.OOE+00 4.28E.Ot 8.ssE-t
Th-229 1.796E-101 1,012.55 2,025.11 0.OOE+00 1.52E-0 &64E-0 1
T-230 1.o85sE-07 1.012.55 0.11 .OOE+0O 1.10E4-04 Z.20E4o
Th-232 4.a98OE-14 1.012SS5 Z2s.011 oO.OE+00 5.04E-11 1.01E-10
Y9206 3.4s0sE60s 1,012.55 2025.11 o.ooE000 3-54E05s 7.Q9E40
Ut23r 9A7p8E-08 dM2.55 2,025.11 O.OOEa00 9.622+02 1.962E04 Thermal Powr

U-233 42538E409 II12ts5 2.025.11 O.OOE+OO 4.31E-0e S.f1E-0f NomitlHeat Boundng
u-234 1.8617E044 1.0tZSS5 Z2,0511 Q.OOE+00 1.89E.01 3.77E401 Outpu "et_0tu
u-235 -2.723sE-ff 1.01ZSS5 o.oo 1ss9E42 1.32E402 I159E402 (Watts) Ovans
U-23ff 1S493E-05 1,012Zss Z02S.11 O.OoE+Co 1.57E402 3.14E4C2 12E4 2740E+0
U-238 -2851E-s 1,012SS5 o.oo 1.88E404 1.84Eo04 1 asE44 TOW Total
Y 90 9A4308E41 1,012ZSS 2,025.11 Q.OOE+Co 9.55E+G2 *.91E+03
onhe Pabx~ 9.82E+0I2 1.96E |03

Ten"LT teSeled SW-Wy. un*a Summayc ad e *-g

Tplate Selection Su r
[_ oFron SFD Usd Basb f Parameter Difference:

Reactor &Xbdltor.] LIUITWATER | UG0frWATER
Fud Clldd- n i AL A ALUM1

1BXLHE Con U L
BO Enricment %4 92.93756073 so t 100

surnup Summary (UW# JBa for burnup used In estimat.

C ~~~~~~~Fro SFO | Esrte
" 1.01ZS No btcambalad kem fe hwahm mm deted

boundh9g g 2 - -1 2.e2i an ediebsnam b3w*

l[hocta -I

U,
JJ-1

i

EstknAted Burupll
Estimated EOL HWGbIve EO H11

I

IonanoW -

J
'RPadr dlMowkL coe ramvnal, toage. s VOpp F eOf dafe c&u-Ing ar Wraaoa ceased bdr kad.
5
Toe n Im ad e assoated _fnh IN& wckdsest must be dvkbd by SIX heavy MOW mae n gel y hwaae OMWdil.

I
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Fuel Radionuclide Inventory Worksheet
BEFpd Iand g-Ipte W1S, iOuIt, e-

FAW Name: VYrWR OM02)
SNF ID a: 85

Fuel Units Descr 7 -RWO
Heavy Metlfleas: BOL.6357O EOL.40.kg
ROD Storage 8flat NEEL

'Fueldecaystarfdate: 192
Eatatn es of: . 2030

Template: PWR oUght Water. Zlc. 0 to 8%. U)
'remplate %Lwnup(MWd): 61.02

Template SOL Hevy Metal Mas (UT): 0.00176911
UTVJ, ATE LeIw ~.t

Estimated
Canister usage:

18|X0.

;L Estimates in. 5 Xn b y. Yb Gamma Sources
Photon TOal

CMWd F om Nominal Bounding Fuel ctvty Nominal Fuel Boueding Fuel Energy *Phdon
R Xadionucide Template. Fuel Bumup (MWd' surmup (MWd)f (Cl) kwentors(Ci) hIventorle(CI) Group -(bonding)
Ac-227 112581E49 2,413.71 4827.42 0.00E+00 3.04E-0 6.7E4-06 Avg. MeV
Ara-241 1.4761E-01 2,413.71 4,827.42 .OO0E+00 3.56E+02 7.13E+02 0.0150 1.307+14
Am-242m 2.5032E-04 2,413.71 4,827.42 0.006+00 6104E-01 1.21E+00 OD.250 2.56.13
Am-243 62387E-04 2.413.71 4,827.42 Q.OOE+0 15.1E+00 3.01 E+00 0.0375 2A27F+13
C-14 4.7739E-05 2,413.71 4,827.42 O.OOE+O0 1.i5E-01 2.30E-01 0.0o5 3.330613
CF-38 8.0297E.07 2,413.71 4,827.42 O.OE+00 1.94E43 3.88-03 0.0e50 1A21E+13
Qi-243 12099E044 2.413.71 4,827.42 O.OOE+00 2.93-01 5.84E431 0.1250 -9266E.12
ai-244 4.60E024 2,413.71 4827.42 0.OOE640 3.76E+01 7.51E+01 0020 27610413
C230 4.9580E45 2,413.71 4,827.42 0.006+00 1.20E-01 2-.E-01 0370 58329E012
Cs-134 1.7022E-9 2,413.71 4,827.42 O.0+00 4.11E06 8.22E6 05750 1245E+14
Cs-135 1.4433E4- 2,413.71 4,827.42 0.00+00 348-02 1.97E42 oJ500 9978E+tt
Cs-137 8.9929E4-0 2,413.71 4,827.42 .OOE600 1.69E+03 3.48E+03 12504 4e4+1
Eu-154 1.88023EC3 2,413.71 4.827.42 0COE.00 1426+02 2.802
Eu-155 2.6793E-05 2,413.71 4,827.42 0OOE+00 2.47E802 129E-1 22YC0 +72E+6
Feu-2 1.42S808 2,413.71 4,827A2 O.OOE+00 3.52E405 7.34E05 2.7500 21351E+7
H-3 3.8516E-03 2,413.71 4,827.42 O.OE+0 9.31E+C0 1.06"+01 33500 1.16+06
P-129 9.8428E0- 2,413.71 4,827.42 0.0016+0 20E43 4.74E463 5.0-00 4310+0
Kr-85 4.0617E4-3 2413.71 4,827.42 .ODE+OO 9.80E+CC 1.98E361 700 5.736E

p-228 1.2845E5- 2,413.71 4,627.42 0.OOE+00 30QE42 6.10E482 11.000 .83E+6
Pa-231 1 8366-19 2,413.71 4.827.42 O.0+00 3.95648-1 7.91E4-
Pb-10 2.8795E-10 2,413.71 4,827.42 0.00E+O 6.95E-W02 1.3946-0
Pn-147 1.3284E47 2,413.71 4,827.42 QO0+00 30E-04 6.40E4-0
Pu-238 554382E4- 2,413.71 4,827.42 .OE+00 1.82E+02 2.14E+02
T-99 1.1613E-02 2413.71 4,827.42 Q006+00 2.809001 1.81E+01
Pu-240 1.5142E-42 2,413.71 4,827A2 0.00+00 3.65E701 79.E+01
Pu-241 2.1289E41 2,413.71 4,827.42 O.ODE+00 6.135+02 1.03E6-3
Pu-242 6.4260E405 2,413.71 45127.42 Q.OOE+00 l SSE-0t 3.1E0E1

Ta-226 556.8E-10 2,413.71 4,827.42 O.OOE+00 1.82E6- 2.53E48
Ra-228 .3036E-12 2,413.71 4,827.42 0O.OE+OD 18E-08 256E48
Ru-106 _8136E-19 2,413.71 4,827.42 Q.OOE+00 8.76-0 1. 7 3 329E
Se-79 12372E-45 2,413.71 4,827.42 O.OOE+0 2.99E42 5.97E042
Sn-126 25294E-05 2,413.71 4,827.42 O.OE+00 1.8E3-02 122E-01
Sr-9D 4.4A91E41 2,413.71 4,827.42 QOOE+CO 1.08E+03 2.17E+03
Tc-99 3.9357E404 2,413.71 4,827.42 QC)OE+DO 9.50E401 1.90E+00

Th-729 7.9331E-10 2,413.71 4,827.42 Q.OOE+00 4.867E-W 9.33E67 1
Th-230 3-.5223E-08 2,413.71 04.827.00 17oo 0 1507E- 1.70C4a
7-7232 4.30P5E-12 2,413.71 4,827.42 QOO+00 128E-08 2.51E+08

TI-em 1.302a0 2l1&1 ,87A2 0.l1e0 &186E+04 .33E604

U232 3-5497EW0 2,413.71 4,827.42 Q.ODE+0D 8.67E04 I.7E403 Thermal Powwr7

=U-23 2.8647E48 2,413J71 4,827A42 O.OOE+OO C.4312-5 129E404 Nominal Heat Bounting

Ll21 5.5tl23E405 2,41371 4,827.42 QOOE+OD i.3E41 2.6612-1 Ouwpl Mm ba Output

U-235 -1.4485E46 2,413 71 QOD 329E43 QODE1+CO 329E43 rWav} - (-Wefts)

U-236 7.5969E-06 2,413.71 4,827.42 QCCOE+OO 1.83E42 35E42 3JME*01 i8E+01

U-238 -2.6129E-07 2,413.71 QOD0 1.7CE403 1.W7E43 1.7CE4-3 I Towl Taal

Y-90 4.4913E4-1 2,413.71 4,827.42 Q.OOE+OO 1.08+03 217EC

Othmer R aucktas 1.83E+03 327E+03

g7L T tet ec on . uas snm aiC r s _ _-__- _ . _ . A ;_t
Seletion Sun__ __ __ _

Prem 6r D Ued Is r P ra Differences:
ea o or U R: fHT WA1ER hT e awiE, astdl lieklolobr maes.ns

Fued Cbddig-L.ii3RC ZIRC ITisbl makh an ell iWnte6 Capt wadanam
DOL Mm Cenattuenw. 1 U U

*OL Erakhmenrt. 23.1%8ii= to65

Bumup Summary MIWd2 . Basto 1r bumup used In estimate:
From SFD Estimated

ominal: 2,413.7I eiht Catd km Ohe ysml tumn dstried
Soundim: 4J27.4: at ua d teb earud bt.Vh ks * ~ u ~

EJtinded *urnupt
apMultiplier C umup E eM

S0uSdinE7 20S7 2
'Revactor d m Pwea 665 o Woae. D.p68 or Ww doe fnaw D.685al cesed f bd.

arbal bm 11or al kW euodlaled witFh UsWocehet want be dvkbd by BOL eavq intabl 013 I O s Cs I b 9el nu vi ~aV w (MgWdAMD.
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I
Fuel Radionuclide Inventory Worksheet

X. FWLdAnTernpiatslnfnua
F"a Name WORCESTER POLY INSTI1TUT

SW 0 0: 267
Fuel IMnta & Deem-. 26- U8 FLAT PLATES
Heavy Met1l Maw~ BOL.22.7g EOWL.2753kq
RlOD StaiSge k5: $RS6

'Fueldea &W SI d"t 205
Estimateas- oft 2030

Templas. ATR (Ughi Water. MAkir. 60 ID 100%. L)
6Temptata Dumup(UW* 367.2

Template 130L Mma" Meta Mam (UT): 0.01168
lni.t.f D. Tb,., S.

Estimated
Canister usa. J

18"uxl _
Q0727

JI Est3mats 21 4 .2x b y. y6 Gamma Sources

Photon Total
.CUWWd Froo- Nomia Boundling Fuel Intal Activil Nominhal Fud BoundingFudl Energy Photonalec

RadtIoructIle Tempbbt Fulil Bwrnup (MWdf Bwnup (MWdO /Ci) krenrofh<es~ bnveltiesCe Group (bourlng)~
Ac-227 1.4545E-10 22.16 44.32 0O.CE+00 3.22E-09 2.45E-09 Avg03903V
A-241 1.1t90E-03 22.16 44.32 0.OOE+00 2.4E-042 4.96E4- 0.Ot50 8.5tE+12
Am-242n 4.5425E-07 22.16 44.32 O.OOE+00 t.08E 05 2.0E-065 0.0250 t.002E+12
AC-243 .492tE-06 22.16 44.32 O.OOE00 3.314-05 153E-05 0.0350 1.700E+12
C-14 5.7244E309 22.16 44.32 O.OOE.00 1.27E407 2.5iE407 0.0500 1.6rtE*t2
Eu-l54 .13124E432 22.16 44.32 .OOE+00 2.9tE401 5.82E401 0.0850 t.o6aE+12
Cn-243 2.3676E407 22.16 44.32 O.OOE+00 5.25E465 1.05E405 O.t250 922SE+1t
Cii-24 5.2042E-05 2216 44.32 Q.OOE+CO 1.15E403 2.31 E43 0220 9.033E411
Co460 358208E456 22.16 44.32 O OOE+CO 8.47E404 1.69E403 0370 .32Et
Ca-134 4.6693E.t 22.10 44.32 O OOE+CO t.0815+0t 2.16E+Ot 0575 6.00SE+12
Cs-135 3.4477E406 22.18 44.32 O.OOE+CO 7.64E405 1-53E404 OISCO0 8.409E+II
Cs-137 2.873tE+00 22.16 44.3 O.OOE+OO 6.37E+01 127E+02 1290 t-565E+tt

EwI55 3.9134E402 22.16 44.32 0.OOE.00 8.67E41 1.73E+00 22500 1376E+10
Fe-55 6.7429E403 22.16 44.32 O.OOE+00 1.493E- 2.99E-1 275C0 7.917E+7

A
A
J

H-3 1.0599E-02 22.16 44.32 O.OOE+00 4.70E-i I 5000 S.781 E+0

U',0.00Q+00 2.12E-04 4
PF-231 8,9297E-10 22.16 44.32 .OOGE+00 1.9SE-08 396E.-O.
Pb.210 &7609E-12 22.16 44.32 O.OOE+00 8.33E-11 1.67E-10
PM.147 254A52E.00 22.16 44.32 O.OOE+00 5.64E+01 1.13E+02
Pu-23S 2.0560E2 22.16 44.32 Q00E+00 4.55E-0 9.11E41
Pu-239 4.283SE404 22.16 U.32 O.OOE+00 9.49E-03 1.90E-02
PU-240 2.4401E-04 22.16 44.32 O.OOE+00 5A1E403 1.08E-02
Pu-241 6.8764E402 22.16 44.32 O.OOE+00 1.52E+00 10SE+00
PU-242 3.632sE407 22.16 44.32 O.OOE+00 S.05E-06 1.61E-0s
Ra-Z26 380456E-11 22.16 44.32 0.OOE+o0 S.43E-10 1.63E-09
Ra-22 2.9902E-15 22.16 U.32 O.ooE+00 663E-14 1.33E-13
Ru-10O 1.906SE601 22.16 U.32 O.OOE+00 4.22E+00 S.45E+00
S-79 12936E-05 22.16 4.32 0.OOE+00 275E-04 5.73E-04
Sn-126 1.1574E-05 22.16 44.32 0.00E+00 266E-04 513E504
Sr-90 2.7506E+00 22.16 44.32 O.OOE+00 6.10E+01 1.22E+02
TC-99 42239E-04 22.16 U.32 O.OOE+00 9.36E-03 1.87E-02
Th-229 1.884sE-12 22.16 44.32 0.00E+00 4.186E-11 6.35E11
Th-230 1.7042E-4S 22.16 44.32 O.OoE+00 376E-07 7.55607
Th-232 7.8132E-15 22.16 44.32 O.OOE+00 1.73E-13 3.46E-13
71206 4.4063E46 22.16 44.32 0.OOE+00 9.76E-07 1.95E-06

I,

A
i

LL232 22.16 44.32 O.OOE+00 2.9E-06 s83E-06 Thermal Powe
U-233 1.9564E-09 22.16 44.32 O.OGE+00 .675E-0
Li

Noiibut Heal Boundbig .
Output: Heat Output
(watts) t .W6
1.12E+o0 225E+50

Total ToWl
U-236 1.5493E-0s 22.16 442 0.00E+OO 3.43E-04 6675-04

-I

nIL Template selrdion Sumuna, I ':e

1.
-

iTe'irPlate Selection Summay I
I ~~~~~FroMSFI Used_ j8asse for Parameter Djfferences:

Reakctor 1 Uodatr-FITZMTE LIGHT WATER JI e Tearoalawas uslfr nw"ataa bv~grm~mtW* # p4 Ttar
Fuel Atdbgj41l ALUM _Ife bid ala 1aslbijaepmwWauu ahgAT ecad

IDM UConM meIa-j U
I OMC Enrichmaent %-I 19.36013 60sob 100 I

L
kun %m lUwv I-- bY .-g -hs -

3, ... , I-- - .. -..-

L
FrA SFD | EI Ue

_LZ WWcA* ICial k= fa hsay KIM 11100 *WeV
--Qkm W ROMeIDb be Wel. oiiW~n*

_ _

__ Estimated BuffudIIa-- Le. MOh.- vb- Esalu EOL 50 SWGW EOL HU
1.00

..., ".

-A-
'Reactor alsW^n ore ramvi. strage d*hp or oFer dale conimtnit W iradant ceae for bue.

Td b f;rat ful daedwrth te wo niw be dvkdd byr yC hy med m to gd sc bI V vdu_ l(tWd3).
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Fuel Radlonuclide bventory Worksheet
,1.Fud an T~spak W etrulim, ; ,

Fuel NRne: ZPRL (UALX-LEU) TAwAN
WNFID. 554

F"Unel tS De 35-ASSEMBLY
Heavy UMel Mea: BOUL23.748kg9 EOL.23348
ROD Storage Site: SRS

'Fuel deay a dae: 1997
blmftas " of: 2030

Template: ATR (Ught Wer. AL.. f0 b01O. U)
stemplate SumKU)Wc: 3672

Template SOL Heavy Meal Ma pM: 0.00116689
Template Dea TIMe 25 yars

Estrmated
Canister usage:

ISIxtZ'16x10

IL Eatii ts -;- .. . : 4 4 b K I . Gamma Sources

Photon Total
CUWd Fromr Nominal BounclingFuel hiltIalActIvity Nominal Fuel Bounding Fuel Energy Pholonstec

Radionuclide Te-m-ate Feel Bumuap (MWd) Surnup (MWd)' (Cl) bwenbodeaCI) niodrs(CI) Group 'bounding)
Ac-227 1.1465E-09 377.86 755.72 0.00E+00 4.33E47 8.66E-07 Avg. MeV
Af-241 2.3056E403 377.86 755.72 OOE+D00 i.71E41 1.74E+00 o0.150 7.072E+13
Am-242m 4.1476E-07 377.86 755.72 0.00+D00 1574-04 3.13tE44 O-250 IA6GE+13
Am-243 1A894E-06 377.86 765.72 0.00D+00 6.36E-04 1.13E-03 0.375 1.279E+13
C-14 6.7108E-09 377.86 755.72 0.00E+00 2.16E06 4.324S6 0.0575 1.374E613
C036 1.3124E-32 377.86 755.72 O.ODE+00 4.96E30 9.92E-30 0.0650 80E+12
Cat243 1.4562E-07 377.6 755.72 O.OE+C00 55E45 1.10t-04 0.1250 5.552E+12
Cm-244 2.4221E-05 377.86 765.72 O.0OE4D0 9.15E-03 1.83E-02 022s0 7.157E+12
Co4D 2.7560E46 377.86 765.72 O.OOE+00 1.04E43 2.0S-43 0.3750 3.1tE+12

0.00E+00 2.22E-1 401 0.5750 s.OtE+13

OSCO 7.35C6IE+1
125X 4 E88.+1

E+4
Fe-55 - = 3.2707E45 377.86 755.72 0.00E+00 i.24E-02 - 2.47E-02 I
H-3
1-129

377.86 755.72 * o.O0E+0C . 30DE+00 2.6iE+00 350DD 923GE602
377.88 755.72 0.0DE+00 2.85E-04 5.69E-04 I8.000 3138E+02

377.86 755.72 0.ODE+O0 2.97E+01 5.94E+01 7.0000 3.4616E+O
377B.6 755.72 O.E+00 3.61E643 7.23E43 11O0o0 3JJ776+OD

Kr-85
Np-W237 9.5615E46

E46 j

(1-0016400 -4.899100 7J9IS4W
Pu-23 1.7543E402 377J86 755.72 QODE OD 6.63E+OD 1.3EO
Pu-239 42810E-04 377.86 756.72 0Q00E+00 1.62iE41 3.24E41
Pu-240 2.4357E644 377.86 755.72 0.00E400 9206-02 1.846-01
Pu-241 2t6277E4O2 377.86 755.72 0Q00E+00 9.93E+00 1.996+c1
Pu-242 3.6329E47 377.86 755.72 00E+60 1.37E-04 2.75E-04

E47

So-79 12S33E45 377.86 755.72 O.OE+00 4.8E-03 9.77E403
Sn-126 1.1574E645 377.86 755.72 O.ODE+00 4.37E43 .75E-0
Sr4-2 1.7432E+OD 377.86 755.72 0Q001+00 6.46E+02 127E+03
Te-99 42239E144 377.86 755.72 6.413D 6.06E431 3.19E64
Th-229 7.726DE-12 377.86 755.72 Q.ODE+OD 2.92E439 5.S4E43
Th-O 17947E400 377.86 756.72 000E+0D 2.21E405 4.42E405
Tn232 2.63D6E-14 377.86 755.72 QODOE+OD 1.02E-11 2.03E2-11
Ti-2C 4433SE-08 377jS6 755.72 QDDOE+OD 1.6BE405 336E405
W32= 12M03E7 377.86 755.72 QODE+CO 4.55E4O5 9.10E45
tU-233 3.0Di6E1 2 377.86 755.72 OCE+CO 1.13E406 22306

W3M4 1.8437E404 377.86 756.72 QODOE+CD 6.93E4-2 1.4CE01
U-23 -P7235E-06 377.86 QO0D I.ME42 9.11E403 1.0tE42
W36= 1.6433E45 377.86 755.72 QOD0E+OD 6B85E43 1.17E402
W3B .428511 E43 377.S6 QD0 6.41 E 03 6.4DE403 6*A1E403
Y<9D 1.7094E+C0 377.86 755.72 Q.ODEs4D 6.46E+02 129E+C3
1Yher Radlenucles 6.51E+02 1_3DE+03

12 BuI miedcnSummary (MS_}) D K Basiss fo .....u.........n............ used- kt eSti.te:

JTo 7enapbte Selctio n Sun n y . - at.
*omlael 3 ( leFwm gm Used Basi for e u

_% er4t 756Iod. UruGHTWATER UGHTffWA1ER ll T Y=s MM i t keebb mam
_F CCIClobt t AR Tr _ _ an T_ _ ___ _am (- ATR *______

_ *OL Ehrkbmnt t9.749st17 eo 100

Bumup Sunmary flWd)'-7 IBIasis for bumiup tsed in estimate:
~~~ 7 ~~~~~~From 8FD | E

I : K ing: 1 ~~~~~~~~~~~~~7ss.72 gg vmmm _d b b9Wme kw -m.

_ ibsi~~~~~~~~~~~~gtk~t Burmupf

BunLp uEstimate* d EOt. Hvehn EOL HlU
Nom 0.0r 10 0oo

aou- 1 0 1 _ _ _ _ _ __.U Reacdorshuemwn.correemoval eltoag. d'Pk; orogewrdateconedtmlng ed badmanll monesdtrluMl.

a1 Power

Output .i New output
im attal reratfta

7.29E+0D 1J0E+O1
Total Total
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2030 Summary, Totals for all Spent Fuels J

J
JGamma Sources

Total
Nominal Fuel Bounding Fuel Photon Photons/see

Radionuclird Inventories(Ci Inventlories(CI) Energy Group (bounding)
Ac-227 2.96E+02 3.52E+02 Avg. M.V
An-241 2.81E+06 4.01E+06 0.0150 2.404E+18
Am-242m 6.082+03 9.59E+03 0.0250 4.961E+17
An-243 5.44E+03 8.47E+03 0.0375 4.459E+17
C-14 2.92E+04 3.85E+04 0.0575 5.107E+17
CI-36 5.09E+02 6.82E+02 0.0850 2.801E+17
Cm-243 1.19E+03 2.12E+03 0.1250 2.005E+17
Cm-244 t .44E+05 2.52E+05 02250 2A7E+17
Co-60 4.51 E+06 8.25E+06 0.3750 1.062E+17
Cs-134 6.41E+05 1.28E+06 0.5750 1.847+18
Cs-135 4.00E+02 5.77E+02 0.8500 7.223E+18
Cs-137 2.98E+07 4.77E+07 1.2500 6.333E+17
Eu-154 3.97E+O5 6.96E+05 1.7500 1.149E+15
Euii55 9.86E+04 1.8E405 2.2500 7.981E+14
Fe-55 2.04E+06 4.07E+06 2.7500 1.512E+15
H-3 1.18E+05 1.97E+05 3.5000 5204E+11
1-129 2.23E+01 3.28E+01 5.0000 1.695E+09
Kr-85 9.96E+05 1.77E+06 7.0000 1.947E+06
Np-237 2.08E+02 322E+02 11.000o 2233E+07
Pa-231 3.41 E+02 4.08E+02
Pb-210 8.57E-02 9.90E-02
Pm-r147 3.41E+06 6.82E+06
Pu-238 8.202+05 1.37E+06
Pu-239 4.80E+05 5.86E+05
Pu-240 3.50E+05 4.54E+05
Pu.241 1.08E+07 2.33E+07
Pu-242 4.96E+02 7.26E+02
Ra-226 1.54E-01 1.78E-01
Ra-228 1.39E+01 1.68E+01
Ru-106 2.48E+05 4.97E+05
SO-79 3.68E+02 5.32E+02
Sn-126 3.88E+02 6.00E+02
Sr-go 2.52E+07 4.04E+07
Tc-99 9.53E+03 1.44E+04
Th-229 2.33E+02 2.74E+02
Th-230 8.32E+00 9.90E+00
Th-232 8.04E+00 8.40E+00
Tl-208 3.51 204 4.29E+04
U-232 9.52E+04 1.16E+05 Thermal Power
U-233 1.74E+04 2.16E+04 Nominal Heat
U-234 1.01 E+04 .266E+04 OutputAl Bounding Heat
U.-235 1.93E+02 2.682+02 (Watts) Output (Wafts)
U-236 2.83E+02 4.192+02 5.B2E+05 .40E+05
_-238 7.89E+02 8.00E+02 Total Total
Y-90 2.52E+07 4.04E+07
Otr Radionudides 4.06E+07 6.38E+07

ITotal Canister Usa Summa
- ~ ~~ i| i Ir1 Wal Ir~ 24 z1a 1 24-x1 I HIC [UC 1c

Nunberof Canisters 1402.9 1448.1 165.3 27.0 162.4 4030.

Bar Fuel Tran|
166e Assemblies

ii
J
JU
U,

Ij

-J
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2030 Summary, Totals for 18. x 10' Canister

Gamma Sources
Total

Nominal Fuel Bounding Fuel Photon Photonshec

Radionuctide -rventories(Ci kwenteories(CI) Energy Group (bounding)

Ac-227 3.31 E+00 7.53E+OO Avg. HeV

Am-241 1.40E+06 1.91E+06 0.0150 1.117E+18

Am-242m 2.51E+03 3.49E+03 0.0250 2.334E+17

Am-243 2.60E+03 3.61E+03 0.0375 2.087E+i17

C-14 2.26E+04 2.91E+04 0.0575 2.396E417

CI-36 4.18E.02 5.42E+02 0.0850 1.321E+17

Cm-243 1.42E+02 2.21E+02 0.1250 1.017E+17

Cm-244 2.18E+04 3.29E+04 02250 1.131E+17

co-Go 9.36E+05 129E+06 0.3750 5.167E+16

Cs-134 6.16E.05 1.23E+06 0.5750 7.924E+17

Cs-135 9.74E+01 1.47E+02 0.8o50 5.598E*16

Cs-i 37 1.07E+07 1.93E+07 1.2500 1.097E417
I

EuF154 229E+05 4.12E105 1.7500 6.064EZ14

Eu-155 625E604 1.23E+05 2.2500 7.769E+14

Fe-55 4.73E+04 9.1BE+04 2.7500 3.302Es13

H-3 4.30E+04 7.1OE+04 350C0 4.994E+11

1-129 5.20E+00 8.S3E+00 5.0000 2-349E.08

Kr-85 5.60E+05 1.09E+06 7.000 2.683E+07

Np237 7.64E+01 129E+02 11.0m0 3.0E6E+06

Pa-231 3.77E+00 8.57E+00
Pb-210 1.65E-02 2.02E-02

Pm-147 325E+06 6.50E+06

PuF238 2.57E+05 4.75E+05
Pu-239 1.1SE+05 1.31 E+05

PuF240 6.08E+04 8.66E+04
Pu-241 3.78E+06 1.04E+07
PU-242 1.51 E+02 1.88E+02

Ra-226 3.54E-02 4.36E-02

Ra-228 2.119E-01 4296E-
Ru- 106 2.40E+05 4.80E+05
Sr-79 9.21 E+01 1.54E+02

SrI126 8.62E+01 1.47E+02

Sr-90 9.95E+06 1.80E+07
TC-99 2.98E+03 5.00E+03
Th-229 2.60E+00 5.88E+00
Th-230 2.32E+00 2.93E+00

Th-232 5.98E-Ot 6.31 E-01
Tl-208 3.43E+02 8.12E+02
U-232 9.30E+02 2.20E+03 Thermal Power

U-233 1.85E+03 1 .96E+03 Nominal MMat

C U-234 3.90E+03 5.19E+03 . Output | Bounding Henat

U-235 1.09E+02 1.51E+02 oWatts) Output (Watts)

U-236 1.11E+02 1.82E+02 2.21E+05 .73E2+05

U-238 2.69E+01 3.34E+01 Total Total
y-90 9.96E*06 180+07
Other Radionuclides 1.99E+07 3.32E+07

ITotal Canister Usage Summary
| 1E'xt5 |10 - IS-K 24x1C I | 24I x5I I NIC moO I

Number of Canisters 1402.9 0 O 0.0 0.0 0.0 0.0

18are Fuel Transfer
O {Assemblies
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I

2030 Summary, Totals for 18" x 15' Canister J

JJ
Gamnma Sources

Total
Nominal Fuel Bounding Fuel Photon Photonsisee

Radionuclide -nventories(Ci) Inventories(CI) Energy Group (bounding)
Ac-227 2.64E+02 2.78E+02 Avg. MeV
Am-241 5.08E+05 7.93E+05 0.0150 72325E17
Arn-242m 2.30E+03 4.16E+03 0.0250 1.478E+17
Am-243 1.31E+03 2.20E+03 0.0375 1.333E+17
C014 3.97E+03 4.44E+03 0.0575 1.472E+17
C0-33 5.00E+01 5.77E+01 0.0850 8.369E+16
Cm-243 6.71 E+02 124E+03 0.1250 5.640E+16
Cm-244 6.42E+04 1.13E+05 0.2250 7.211E+18
Co-60 3.50E+06 6.82E+06 0.3750 3.067E516
Cs-134 2.48E+04 4.72E+04 0.5750 5.8075+17
Cs-135 1.96E+02 2.76E+02 0.8500 1.0835+16
Cs-137 1.06E+07 1.55E+07 12500 5.103E+17
Eu-154 1.23E+05 2.06E+05 1.7500 3.646E+14
Eu-I 55 3.22E+04 5.88E+04 22500 2.104E+13
Fe-55 1.99E+05 3.97E+0o 2.7500 1.146E+15
H-3 4.52E+04 7.29E+04 3.5080 1.920E 10
1-129 9.51 E+00 1.30E+01 5.0000 7.482E+08
Kr-85 2.89E+05 4.40E+05 7.o0oo 8.606E+07
Np-237 5.40E+01 8.29E+01 11.0000 9.874E+06
Pa-231 3.01E+02 3.18E+02
Pb-210 6.33E-02 6.60E-02
Pm-t147 1.59E+05 3.09E+05
Pu-238 3.19E+05 5.10E+05
Pu-239 1.93E+05 2.44E+0Q
Pu-240 1.42E+05 1.80E+05
Pu-241 4.55E+06 7A. E+06
Pu-242 t.38E+02 2.34E+02
Ra-226 1.08E-01 1.12E-01
Ra-228 1.23E+01 1.32E+01
Ru-10 8.39E+03 1.685+04
So-79 1.71 E+02 2.20E+02
Sn-126 2.25E+02 3.14E+02
Sr-90 8.90E+06 1 .25E+07
Tc-99 3.34E+03 4.73E+03
Th-229 2.1 1 E+02 2.24E+02
Th-230 5.28E+00 5.55E+00
Th-232 3.48E+00 3.77E+00
T1-208 3.07E+04 326E+04
U-232 8.31 E+04 8.84E+04 Thermal Power
U-233 3.18E+03 622E+03 Nominal Heat
U-234 5.18E+03 5.52E+03 Output Bounding Heat
U-235 220E+01 3.15E+01 (Watts) Output (Wafts)
U-236 7.84E+01 1.06E+02 2.31E+05 3.56+05
U-238 4.20E+01 4.30E+01 Total Total
Y-90 8.90E+06 125E+07
Other Radionclides 1.18E+07 1.68E+07

Irotal Canister Usag*
1 1r I iI Ix 24-10 1 24-xrIS HIC ul

Hunte od Caniste 0.0 | 1448.1 0.0 0.0 0.0 0.0

Were Fuel Transfers I
I o IAssemblies

J

U

J
j

U-
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2030 Summary, Totals for 24U x 10' Canister .

Gamma Sources

Total
Nominal Fuel Bounding Fuel Photon Photonrfeec

Radionuctide -nventorles(Ci) kwentories(Ci) Energy Group (bouncding)

Ac-227 1t5E-03 3.89E-03 Avg. ReV
Am-241 2.45E+03 4.90E+03 0.0160 1.428E+17

Ab-242m 3.S4E-01 7.66E-01 0.0250 2.AfSE+16

Am-243 1A4E+00 2.8E+00 0.0375 2.577E+16

C-14 5.53E-03 1.1E4-02 0.0675 2.774E+16

CI-36 1 27E-26 2.54E-26 0.0850 1.671E+16

Cm-243 1.I1E-01 2.21E-01 0.1250 1.104E+16

_ Cm-244 I.6OE+01 3.20E201 I Q 50 1M43E+16

LI
CO-60 7.1 8E-01 1.44E+00 I -. 37M 6.278+15

Cs-134 1.98Ee01 3.97E201 J 0.s750 1.037E+17

Cs-135 3.34E.O0 .82+E 00 o0500 1.267E+I5
Cs-137 I.39E+06 2.79EJ06 1 12500 &129E+14

a !
Euj-154 7.110E+03 1.42E404 1.7500 3.450E+13

Eu-1155 5.74E+02 1.15E+03 J 2.2500 2.884E.09
Fe-55 2.21 E+00 4.42E+00 J 2.7500 2.753E409

H-3 - 1.911E+03 3.82E+e03 j 3.5000 1 AME+06

l-129 7.30E-011 1.46E+00 j 6.000 6.518E+05

Kr-857 3992E+04 7.98E.04 71.0000 7.132E+03

Np-237 3.924E04 1.98E.04 J .0000 7.952E+03
Pa-231 3.82E-03 7.63E-03
Pb-210 3.21 E-04 6.42E-04
r1vZ Jt ZF9 1 ZOFR

Pu-239 4.15E+02 8.30E+02
Plu-240 2.36E+02 4.72E+02

Pu-241 1.57E+04 3.152E.04
Pu-242 3.52E-011 7.04E-01

I

i

Ra-226 8.743-04 1.75E-03
Ra-228 3.011E.06 8.012-06

Ru-106 2.06E-04 4.12E-04
Se-79 1.25E+01 251 E+01
Sn-126 1.12E201 2.24E+01
Sr-90 1.31 E+06 2.611E+06
Tc-99 4.09E+02 8.19E+02
Th-229 1.20S-05 2.41E-05
Th-230 8.09E-02 1.62E-01
Th-232 3.72E-08 7.44E-08

-010- Tt-208 3.92E-02 7.84E-02 4 - --

LJ-22 I.lD6E-01 2.12E-01 Tblerma Pawar
-- --- - - - ------ -

I -

U.

*

U-233
U-234

3.S2E-03 7.03E-03 Nominal Heat
Output Boundina Heat1.8OE+02 3.60E202

U-235 4.64E200 728E+00 att ut Wat)

U-236 1.50E+01 3.00EE01 1 62E0+4 324E+04
LJ-238 8.14E-02 8.55E-02 A Total TotaW

Y-90 1.31 E+06 2.61 E0

Other Radionuclides 1.33E+06 2.65E406

ITotal Canister Us ge Surmary
I 1tr 9 la, xt5 1 24 x 10 I 24t x 15 MtC I UCO

HurberoeCmrlstesl 0.0 0.0 165.3 0.0 I 0.0 I 0.0

I BareFuel T
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2030 Summary, Totals for 24" x 15' Canister

Gamma SouceS
Total

Nominal Fuel Bounding Fuel Photon Photonslsee
Radionuclide Inventories(CI) Inventories(CI Energy Group (bounding)
AC-227 2.74E+01 4.84E+01 Av M.V
An-241 6.85E+01 t.21E+02 0.0150 4.104E+16
Am-242m 4.17E-01 7.372-01 0.0250 8.451E+15
Am-243 8.77E-02 1.55E-01 0.0375 7.223E+15
C-14 2.60E+01 4.60E+01 0.0575 7.896E+15
C-36 5.1OE-01 9.01E-01 0.0ce0 5.O43E+15
Cmr-243 8.61E-02 1.52E-01 0.1250 3.1ffE+1s
Cm-244 3.98E+00 7.04E+o0 0.22s0 4.5232+1
Co-60 2.46E+02 4.35E+02 0.37s 1.816E+15
Cs-I 34 7721E+00 1.27E+01 0.5750 2.773E+16
Cs-135 8.06E+O0 1.42E+01 0.8500 4.956E+14
Cs-137 4.16E+05 7.35E+05 1.2600 2.189E+14
Eu-154 2.42E+03 4.28E+03 1.7500 3.413+13
Eu-I 55 1.86E+02 3.29E+02 2.2500 9.919E+08
Fe-55 6.48E-01 1.14E+00 2.7500 2.439E+14
H-3 5.99E+02 1.06E+03 3500 9.483E+05
1-129 4.46E-01 7.892-01 5.0000 2.9682+05
Kr-85 1.782404 3.12E*04 7.0000 2.163E.04
Np-237 3.557E02 6.2sE-02 11.0000 1.648E+03
Pa-231 3.38E+01 5.98E+01
Pb-210 4.01E-03 7.092-03
Pm-147 7.38E+01 1.30E+02
Pu238 1 20E+02 2. 1 E+02
Pu-239 7.75E+00 1.37E+01
Pu-240 4.56E+00 8.05oE+o
Pu-241 4.14E+02 7.31E+02
Pu-242 1.15E-02 2.03E-02
Ra-226 6.03E-03 1.072E02
Ra-228 1.30E+00 2.30E+00
Rui106 1.13E-05 2.00o-05
S-79 9.97E+00 1.76Et01
Sn-126 1.12E+01 1.98E+01
Sr-sO 420E+0o 7.43E+05
TC-99 9.16E+01 1.62E+02
Th-229 1.82E+01 321 E+01
Th-230 3.22E-01 5.69E-01
Th-282 3.60E+00 3.62E+00
Ti-208 3.93E+03 6.95E+03
U-232 1.06E+04 1.88E+04 Theimal Power
U-233 1.12E+04 1.22E+04 Nominal Heat
U-234 2.30E+02 4.07E+02 Output Bounding Heat
U-235 1.88E-02 3.13E-02 (wafts) output (wafst
U-238 3.74E-02 6.60E-02 783 -0 -1-36E4e4
U-238 1.51 E-3 11.591-03 Total Total
Yv-0 4.20E+05 7.43E+05
o0w Radionuclides 4.70E+0o 8.30E+05

Total Canister Usap Summa
i ls, x 1V515 x 24 x 1 I 24-1 "I HC I | CO

Number o Canisters 0.0 0.0 0.0 27.0 0.0 0.0

Bae Fuel Transfhnr
| O Assemblies

U.

U~
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2030 Summary, Totals for High Integrity Canister (HIC)

Gamma Sources
Total

Nominal Fuel Bounding Fuel Photon Photons/sec

Radionuclide Inventorles(CO lwentories(Ci) Energy Group (bounding)

Ac-227 1.18E+00 1.75E+0t Avg. tev

Am-241 3.26E+04 3.68E+04 0.0150 3.328E+16

Arn-242m 3.15E+02 3.23E+02 0.0250 6.815E+15

An-243 8.98E+01 1.08E+02 0.0375 6.252E1t5

C-14 . 2.40E+01 4.10E+01 0.0575 6.814E+15

a-36 3.43E-01 6.73E-01 0.0850 3.9t9E+15

CM-243 7.92+01 8.55E+01 0.1250 2.ff4E+15

-. IN- (mT-244 4.5ZI=+03 5.76EZ4O3 0.225 3.410E15

Co-G0 2.09E+03 3.24E+03 j 0.750 IA27E.15

Cs-i134 2.36E4.02 3.095402 j 0.5750 2.899E+e16

ce-13s 1.42E+01 1.95E.o01 0.8500 3842E.14

Ca-i137 4.03E+05 7.80E+05 I 1-2500 A276E*1S1, Eu-154 3.A9E+03 5.56E+03 1.7500 1.791E+13

Eu- 155 1.79E+03 1.95E+03 22500 1.55tE+11

Fe-SS 6.21 E+02 1.20E+03 2.7500 8.69E6.13

H-3 2.65E+03 3.47E+03 3.5000 2.316E+08

1-129 4.44E-01 7.40-01 v 5.000 3.757E+7

kLi Kr-B5 1.05E+04 2.18E+04 I 7uO 4.322E+06

tp-237 2.13E+00 2.52E+00 I 11.0000 4.959E.05

Pa-231 1.46E+00 2.17E+01 I
Pb-210 1.86E-04 2.58E-03

Pm-147 3.37E+03 4.98E+03
Pu-238 9.29E+03 1.15E+04

Pu-239 3.16E+03 8.30E+03

Pu-240 7.15E+03 7.60E+03
Pu-241 7.96E+04 2.105
Pu-242 8.83E+00 .07E+01

Ra-226 2.96E-04 3.91 E-3

Ra-228 5.E55-02 8.33E-01

Ru-106 6.9SE+01 1.38E+02
S0-79 5.17E+00 1.15E+01
Sn-126 1.36E+01 2.10E+01

MOW-

Sr-go 3.07EJ+05 5.84E+05

TO-r 1.59E+02 226E+02

Th-229 7.74E-01 1.16E+01
Th-230 1.70E-02 2.10E-01

Th-232 3.55E-01 3.56E-01
TI-208 1.67E+02 2.51 E+03

tL2-2 4.53E+02 6.81E+03

U-233 1.16E+03 120E+03

U-234 1.70E+01 1.56E+02
U-235 1.77E-01 3.83E-01IL

Thermal Power
Nominal Reat

-Output - bounding teat
IWattsl OUtFut EWattsi

U-236 2.40E+00 2.675+00 6A8+03 1.1SE+04

U-238 4.32E-01 4.95E-01 Total Total

tjl ~Ofr R

L.

3.07_405 5.84.+05

adinudideS 4.96E+05 8.14E+05

liazal buanister Usaae Swumary I0
1I la, 1sC 16 a 15' x 24 O 24' _ 154 I Mc I UCO

Mnmber of Cantral 0.0 I| 0.0 I 0.0 I 0.0 1 162.4 0.0

IftreFuelTranfer

DOEtSNF/REP-078
Revision 0
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?1
2030 Summary, Totals for MCO J

J
JGamma Sources

Total
Nominal Fuel Boundirn Ful Photon Photonslsec

Radionuclida l-lve-th CI) Inventories(CI) Energy Group (bounding)
Ac-227 4.89E-03 5.94E-03 Avg. ReV
Am-241 5.66E+05 6.96E+05 0.0150 2296E+17
Am-242m 3.93E+02 5.45E+02 0.0250 4.667E+16
Am-243 5.05E+02 8.07E+02 0.0375 4.3e4E+16
G-14 4.86E+02 5.68E+02 0.0575 5228E+16
Ci-36 3.48E-01 6.96E-01 0.0850 2.573E+16
Cm-243 7.56E+01 1.51 E+02 0.1250 1.687E+16
Cm-244 1.33E+04 2.54E+04 0.2250 2032E+16
Co-60 1.99E+02 3.60E+02 0.3750 9.543E+15
Cs-134 5.73E-01 7.47E-1 0.5750 Z105E+17
Cs-135 5.73E+01 7.02E+01 0.8500 1.836E+15
Cs-137 4.71 E+06 5.70E+06 12500 &830E+14
Eu-i 54 1.27E+04 1.66E+04 1.7500 4.947E+13
Eu-1 55 2.75E+02 3.93E+02 2.2500 5.404E+09
Fe-55 6.11E-01 9.90E41 2.7500 &126E+09
H-3 8.48E+03 1.30E+04 3.5000 4.631 E+08
1-129 4.78E+00 5.78E+OO 5.oco0 1.9J73E+0
Kr-85 5.e0E+04 6.74f+04 7.0000 2.263E+07
M-237 5.09E+01 621 E+01 11.0000 25$i3E+06
Pa-231 1.04E-02 1.23E402
Pb-210 4.57E-04 5.81E-04
Pm-147 6.06E+01 7.12E+01
Pu-238 1.19E+05 1.59E+05
Pu-239 1.51 E+05 1.75E+05
Pu-240 . 1.22E+05 1.44E+05
Pu-241 1.69E+06 2.08E+06
Pu-242 1.01 E+02 1.39E+02
Ra-226 1.34E-03 1.66E-03
Ra-228 2.40E-06 4.71E-06
Ru-i 06 1.08E-07 1.30E-07
Se-79 6.06E+01 7.32E+01
Sn-1126 1.09E+01 2.19E+01
Sr-90 3.29E+06 3.96E+06
T0-9 2.02E+03 2.43E+03
Th.229 8.36E-05 153E-04
Ti-230 1.40E-01 1.69E-01
Th-232 2.43E-06 4.74E-06
Tl-208 6.56E-02 131 E-01
U-232 1.78E-01 3.56E-01 Thetmal Power
U-233 1.92E-02 3.14E-02 Nominal Hesi
U-234 3.59E+02 426E+02 Output Bounding Heat
U-235 4.57E+01 5.25E+O (wafs) Outt (Watts
U-236 6.39E+01 7.51 E+01 7.71+04 s.36E+e4
U-238 7.03E+02 7.05E+02 Total Total
YV90 3.29E+06 3.96E+08
Other Radionuclides 4.542+06 5.49E+OO

Total Canister Usage Summary
t xl a l Irx1S 2irx1ri 2V Zx1w HIC I MOO

Number of Canisters 0.0 0.0 0.0 0.0 403.0

liters Fuel Transfers 1
0 Assebies

j

J
U.
Ii

j
j

J
-I

4
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2030 Summary, Totals for Bare Fuel Transfers -

I I

Ganmna Sources
Touta

;-Noninal Fuel soundingFuel :Photon Photontshec
Radionuclide -nventorles(CI) _lnventories(Ci) Energy Group (bounding) -

Ac-227 4.49E-02 8.96E-02 Avg. MeV
An-241 3.OOE+05 5.72E+05 0.0150 1.173E+17
Am-242mn 5._8E+02 1.07E+03 0.0250 2.344E+16
Amh243 929E+02 1.74E+03 0.0375 2.162E+16
C-14 2.13E+03 4.26E+03 0.0575 2.920E+16
Ca-as 4.02E+01 8.03E+01 0.0850 1287E.16
Cm-243 227E+02 421 E+02 0.1250 S.849Et15
Cm-244 4.02E+04 7.53E+04 Q2250 1.104E+16
Co-GO 6.88E+04 1.38E+05 0.3750 4.764E+15
Cs-134 1.91E+01 3.82E+01 .57s0 te31E+17
Cs-135 2.29E+01 4.32E+01 0.8500 1.43sE+15
Cs-137 1.49E+06 2.79E+06 125C0 1.117E+16
Eu-154 1.93E+04 3.75E+04 1.7500 4.170E+13
Eu-155 1.10E+03 2.15E+03 225W 5.828E+10
Fe-55 1.14E+02 2.27E+02 2.7500 1.040E+11
t-3 1.6BE+04 3.15E+04 35000 1.114E+0s
1-129 121E+00 224E+00 5.0000 4.758E+0S
Kr-85 2.34E+04 4.48E+04 7.0000 5.480E+07
Np-237 1.49E+01 2.75E+01 11.0000 6291E+06
Pa-231 5.17E-02 1.03E-01
Pb-210 9.51E-04 1.87E-03
Pm-147 t.80E+02 3.59E+02
Pu238 9.96E+04 1.80E+05
PV-239 1.70E+04 2.77E+04
Pu-240 1.78E+04 3.59E+04
Pu-241 6.70E+05 3.15E+06
Pu-242 9.65E+01 1.53E+02
Ra-226 2.18E-03 4296.03
Ra-228 1.04E-02 2.07E-02
Ru-106 Z85E04 5.71E-04
Se-79 1.U3E+01 3.03E+01
Sn-126 2.92E+01 5.36E+01
Sr-9O 1 .SE+06 1.97E2+0
T-99 5.31E+02 9.87E+02
Th-229 3.91 E-02 7.81E.02
Th-230 1.57E-01 3.08E-01
Th-232 1.04E-02 2.08-E02
T -208 1.47E+00 2.92E+00
U-232 3.99E+00 7.91 E+00 Thermal Power
U-233 625E+00 125E+01 Noomhnal Neat
L-234 Z74E+02 5.38E+02 Output Eounding Neat
U-235 1.17E+01 2.31E+01 '(Watts) Output Matts)

U-236 121E+01 2.28E+01 3.16E+04 52.M04
U-238 1.62E+01 1.85E+01 Total Total
Y90 1.05E+06 1.972+06
Other Racionuclioes 2.07E+06 3.96E+06

Total Canister Usage Sunmmary
I l x 10' l ' x 15 241 x I0 1 24U x 1 SC

Nmber of C lsrs ' 0.0 -0.0 I°0.0 I 0.0 0.0 I

|Bare Fuel Transfers BWR | R
1 166 lAssemblies 8 87 I 79

KI

-I
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2030 Summary, TSPA Category 2: Pu/J Alloy

Gamma Soaces
Total-

Nominal Fuel Bounding Fuel Photon Photons/s
Radionuclide Inventories(Cl Inventones(C) Energy Group (bounding)
Ac-227 1.81 E-02 3.13E-02 Avg. MyV
AM-241 1.73E+04 1.96E+04 0.0150 3.01OE+.6
Am-242m 5.98E+00 1.00E+01 0.0250 6220E+15
Am-243 1.53E+01 1.98E+01 0.0375 5.474E+15
C-14 7.45E+02 7.80E+02 0.0575 6.050s+15
0-36 6.31E401 126E+00 0.0850 3.490E+15
Cm-243 2.69E-01 3.84E-01 0.1250 2.267E+15
Cm-244 1.67E+01 3.14E+01 0.2250 1003E015
Co-60 9.63E+02 1.14E+03 0.3750 1.308E+15
Ct-134 5.65E-04 921E2-04 0.5750 2.337+16
Ct-13 5 9.06E+00 1.31 E+01 0.8s00 2.216E+14
CS-1 37 5.41 E.05 6.29E+05 1.2500 1.e31E+14
Eu-154 4.18E+02 4.54E+02 1.7500 5.728E+12
Eu- 55 2.14E+01 3.68E+01 2.2500 1.055E+09
Fe-55 6.22E-02 1.12E-01 2.75C0 2.070E+09

2.94E+03 3.08E+03 3.5000 3.849E006
1-129 5.77E-01 6.80E-01 5.0000 1.613E+06
Kr-95 4.78E+03 6.08E+03 7.0000 1.812E+05
Np-237 4.02E+00 4.36E+00 11.0000 2.0s4E+04
Pa-231 2.919E-02 5.134-02
Pb-2110 9.33E-03 9-35E-03
Pm-147 2.14E+00 4.06E+OO
Pu-238 3.86E+03 4.52E+03
Pu-239 1.37E+04 1.55E+04
Pu-240 5.35E+03 5.44E+03
Pu241 2.50E+04 2.81 E+04
Pu-242 1.96E+00 2.63E+00
Ra-226 1.884-02 1.88E-02
Ra-228 9.21 E-04 1.09E-03
Ru-105 8.92E-10 1.78E-9
Se-79 9.42E+00 1.09E+01
Sn-126 1.09E+01 1.43E+01
Sr-90 4.68E+05 5.44E+05
Tc-99 3.20E+02 3.62E+02
Th-229 5.14E-03 5.91E-03
Th-230 1.08E+00 1.09E+00
Th-232 2.34-03 2.34E-03
Ti-208 4.04E-02 5.88E-02
U-232 1.09E-0 1.58E-01 Thermal Power
U-233 6.80E41 7.79E-01 Nominal Heat
U-234 1.49E+03 1.49E+03 OutpuA Bounding Heat
U-235 2.21E+00 2.72E+00 (Wafs) Output (Watts)
U-236 1.80E+01 1.92E0+C 7.1IE+03 W=E+03
11-238 1.36E+00 1.49E400 Total Total
Y-90 4.68E+05 5.450+05
Ohr Radioruclides 5.31 E+05 6.29E+05

Total Canister Usage Summary
I trIW x tu t 24x t 24, x IV HIC m NOO |

Number of Canisters ao 7.7 0.0 0.0 5.0 0.0

lBare Fuel Transders
o iAssemblies

J

J$

J

J

0OEfSNF/REP-078
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2030 Summary, TSPA Category 3: UIPu Carbide :

lGanmn Sources

7 7 7 7 - - - ~~~~~~~~~~~~~~~~~~~~~Total
Radionuclide .. No~minal Fuel Bounding Fuel Photon Photons/sec

Radiosnuclide -I:nv : - hwentoriestCo Inventories(Ci) Energy Group (bounding)
Ac-227 1 .99E-03 3.98E-03 Avg. UOV
An-241 1.08E+04 2.13E+04 0.01Q 0 2.713E+16
An-242m 5.94E+01 1.17E+02 0.0250 5.306E+15
Arr-243 3.81E+01 7.62E+01 0.0375 4.631E+15
C-14 2.76E+02 5.53E+02 0.0575 4.516E+15
Cl-36 5.20E+00 1.04E+01 0.0c60 2.451E+15
Cm-243 7.36E+00 1.44E+01 0.1250 2.599E+15
Cm-244 122E+03 2.44E+03 a.o50 1.657E+15
Co-60 3.31 E+06 6.62E+06 0.3750 7J41E+14
Cs-134 1.85E+04 3.71E+04 05750 _ 1.035EF16
Cs-135 1.38E+00 2.73E+e00 0.85O 2.584E+15
Cs-137 1.07E+05 2.13E+05 12500 4.911E+17
Eu-154 3.20E+04 6.40E+04 1.7500 4.464E613
Eu-155 1.05E+04 2.10E+04 22500 2.0946,13
Fe-55 1.99E+06 3.97E+06 2.7500 1.747E611
H-3 3.01 E+03 6.02E+03 35000 1.744E+10
1-129 3.45E-02 6.79E-02 6so0 1.582E+07
Kr-85 9.70E+03 1.94E+04 70000 1.820E+06
Np-237 3.86E-O1 7.S8E-01 11.0000 2.089E+05
Pa-231 6.51 E43 1.30E-02
Pb-210 7.4E-07 1.48E-06
Prre147 1.06E+05 2.12E+05
Pu-238 8.71E+03 1.74E+04
Pu-239 1.91E+03 3.14E+03
Pu-240 1.47E+03 2.28E+03
Pu-241 4.88E+06 9.68E+05
Pu-242 5.85E+00 1.15E+01
Ra-26 6.94E-06 139E45
Ra-228 1.01E-03 2.03E-03
Ru-106 8.37E+03 1.67E+04
Se-79 5.1SE-01 1.03E+00
Sn-I 26 7.32E-01 1.43E+00
Sr-90 9.60E+04 1.92E+05
Tc-99 1.66E+01 3.68E+01
Th-229 9.55E-04 1.t E-03
Th-230 2.89E-03 5.79E603
Th-232 1.37E-03 2.74E-03
Tl-208 2.541-01 SA8E-01
U-232 7.31E-01 1.46E+00 Thermal Power
U-233 8.23E-01 1.651+00 Nominal Heat
U-234 2.91 E+01 5.83E+01 outp,. . ounding Neat
U-235 1.55E+00 2.8f6E+00 Watt) Output IWatts
U-236 5.36E-01 1.07E+00 S.67E.44 1.13E+05
U-Z38 2.84E-01 5.49E-01 TOtal Total
Y-90 9.61E+04 1.92E+05
Other Radionudides 2.99E+05 5.97E+05

I -.j

[Total Canister Usage Summary
I la, x 10I x Sa' x 10' | 2 4Cx 1X | IC 1 1COO

NumberofCanlstersl 12 1 2 0.0 0. 0.0 .M0

|Bare Fuel Transfers

I 0 jAsseffftes
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Ji

2030 Summary, TSPA Category 4: MOX J

J
JGammn Sources

Total
Nomia Fuel Bounding Fuel Photon Photonshm

Radionuclids .- ientories(C) hIventories(CI) Ener Group (bounding)
Ao-227 2.31 E-01 4.03E-01 Avg. M.V
Am-241 9.30E+05 1.61E+06 0.0150 2.002E+17
Am-242m 3.37E+03 5.96E403 0.0250 3.932E+16
Am-243 1.61 E+03 2.81 E+03 0.0375 3.694E+5+
CG14 1.12E+04 1.95E+04 0.0575 5.717E+16
CI-38 2.12E+02 3.68E+02 0.0880 2.129E+16
CM-243 4.55sE02 8.16E+02 0.1250 1.s15E+16
Cr-244 1.12E+04 1.a0E+04 027s0 1.908E+16
Co-eo 6.53E+05 9.29E+05 0.3750 7.81IE+15
Cs-1 34 1.47E+03 2.70E+03 0.5750 1.82s+17
Cs-135 8.79E+01 1.55E+02 0.8ns 3.1127+15
Ce-137 2.82E+06 4.94E+06 12500 7.112E+16
Eu-154 6.04E+04 9.89E+04 1.7500 .9982+13
Eu-155 1.45E+04 2.60E+04 22500 3.701E+11
Fe-s 4.28E+03 5.03E+03 2.7500 4.341E+1I
H-3 1.50E+04 2.52E+04 350O0 4.173E+08
1-129 2-26E+00 4.OOE+00 5.0000 1.652E+08
KI-85 5.21E+04 8.96E+04 7.0000 1.8835+07
Np-237 1.88E+01 3.30E+01 11.0000 2.150E+06
Pa-231 2.66E-01 4.62E-01
Pb-210 4.11E-03 7.33E-03
Pm-147 1.50E+04 2.74E+04
Pu-238 1.51 E+05 2.512E+0 I
P239 * 1.73E+05 2.12E+05
Pu-240 1 27E+05 1.65E+05
Pu-241 4.56E+06 1.32E+07
Pu-242 1.76E+02 1.96E+02
Ra-226 9.46E-03 1.68E-02
Ra-228 5-57E402 9.68E-02
Ru-1os 1.42E+01 2.61 E+01
So-79 2.78E+01 4.88E+01
Sn-125 5.89E+01 1.05E+02
Sr-go 1.84E+08 3.18E+06
Tca99 1.02E+03 1.79E+03
Th-229 2.03E-1 3.57E-01
Th-230 6.84E-01 1.20E+00
Th-232 5.58E-02 9.6sE-02
TF-208 7.62E+00 1.32E+01
U-232 2.06E+01 3.56E+01 Thermal Power
U-233 3.35E+01 5.81 E+01 Nominal Heat
U-234 1.19E+03 2.07E+03 Output Bounding Heat
U-235 5.40E+01 9.33E+01 (watts) output (wafts)
U-236 2.19E+01 3.814E+01 41E+04 1385+05
U-238 1.34E+01 2.15E+01 Total Total
Y-90 1.84E+06 3.1 8E+06
Other Radionuclldes 0 26E+06 1.09E+07

ITotal Canister Usa * Summary
9 iso [ wu is, 24zW I 24Wz1s IVii

Numb of Cansters 3.3 127.5 0.0 0.0 4.0 0.0

[Bars Fuel Transften
3 IAssemblies

. ~ ~ jJ ~ i1S

J

i

Ui

J

j

U

j
.-
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2030 Summary, TSPA Category 5: UJTh Carbide

Gamma Sources
Total

Norninal Fuel Bounding Fuel Photon Photonskec
Radionucilde :wentorles(CI) *Iventories(Cl) Energy Group Abounding)
A>-227 3.56E+00 521E+00 Avg. MeV
An-241 2.83E+03 4.11E+03 0.0QO 7855E+16
Am-242m 2.10E+00 3.01 E+00 0.0250 1.613c+16
Am-243 4.11E+01 5.96E+01 0.0375 1.404E+16
C-14 2D6E+01 2.99E+01 0.0575 1.513E+16
Cl-36 9.53E-01 138E+00 0.0850 9.130E+15
Cm-243 2.04E+01 2.84E+01 0.1250 6.106E+15
Cm-244 4.95E+03 6.73E+03 02250 791t5E+15
Co-60 2.91E+02 3.61E+02 Q.3750 424E+15
Cs-1 34 2.32E+01 2.78E+01 05750 5580E+16
Cs-135 2.21E+01 3.20E+01 0.8500 &157E+14
Cs-137 1.07E+06 1.50E+06 12500 4.853E+14
Eu-154 1.09E+04 1.40E+04 1.7500 2.499E+13
Eu155 6.88E+02 826E+02 2.2500 1.914E+09
Fe-55 2.74E-02 3.29E-02 2.750 2-545E+13
t-3 2.85E+03 3.79E+03 35000 10C632.08
1-129 9.01E-01 1.31E+00 5.0000 4.529E+07
Kr-85 2.83E+04 3.71 E+04 7.0000 5.201E+C6
Np-237 t.12E+01 1.62E+01 11.0000 5.962E+05
Pa-231 423-c+O0 6.1 3E+OO

Pb-210 1.49E-03 2.28E-03
Pm-147 9.28E+01 1.11E+02
Pu-238 1AO.E+05 2.00E+05
Pu-239 121E+02 1.76E+02
Pu-240 2.44E+02 3.54E+02
Pu-241 1.44E+04 1.94E+04
Pu-242 3.47E+00 5.03E+00
Ra-226 2.88E-03 4.38E-03
Ra-228 8.20E-01 1.19E+00
Ru-106 2.39E-05 3.06E-05
Se-79 1.88E+01 2.73E+01
Sn-126 1.88E+01 2.87E+01
Sr-90 1.02E+06 1A2E+06
Tc-99 2.98E+02 4.31 E+02
Th-229 1.03E+01 l.54E+01
Th-230 1.80E-01 2.67E-01
Th-232 2.64E+00 2.70E+00
Tl-208 509E+02 7.25E+02
U-m22 1.38E+03 1.96E+03
U-233 1.84E+03 2.67E+03 Ha
U-234 2.60E+02 3.78E+02
U-235 3.85E+00 5.40E+00

.i
.6.-

,L.-
Thernal Power

oiinal Neat
Output sounding Heat
IWatis) Outout (Wattsi

m U-236 7.71E+00 1.12E+01 1.75E+4 2A6E+04
Ut-238 4.87E-02 5.37E-02 Total Total
Y-90 1.02E+06 1 A2E+06
Other Radionuclides 1D3E+06 1.44E+06

ITotal Canister Usage Suunar-
I 1S x 10 Ir| IV 1 x 24x10 | 24"3x15 | Mc | 1CC |

Nun*er of Calslers 0.0 567.2 0O 0 0.0 1.0 M0.

|Ban Fuel Transters
O lAssemnblies
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cI

2030 Summary, TSPA Category 6: UITh Oxide
J

j

JGamma Sources
Total

Nominal Fuel Bounding Fuel Photon Photonstsee
Radionuclide Inventories(CI) Inventories(Cl) Energy Group (bounding)
Ac-227 2.92E+02 3.46E+02 Avg. MaV
Am-241 2.66E+04 5.27E+04 Q01t50 2.244E217
Am-242m 5.57E+01 1.08E+02 0.0250 4.609E+16
Am-243 5.10E+01 1.01E+02 0.0=76 3.941E+1B
C-14 629E+02 1.05E+03 0.0575 4.37E+1f6
C93f 1.21E+01 2.01E+01 0.0850 2.763E+16
Cm-243 3.30_+00 8.12E400 0.1250 1.718E+16
Cm-244 5.43E+02 1.07E+03 0.2250 2.486E+16
Co-60 8.69E+04 1.74E+0S 0.3750 9.899E+15
Cs-134 1.29E+01 2.70E+01 0.5750 1.523U17
Cs-135 8.14E+01 9.84E+01 0.8500 2.757E+15
Cs-t37 3.18E+06 4.03E+06 1.2500 1.385E+16
Eu-i 54 1.37E+04 2.20E+04 1.7500 2.002E+14
Eu-I 55 6.99E+02 1.25E+03 2.2500 7.261E+10
Fe-55 9.01 E+02 1.80E+03 2.7500 1.481E+15
H-3- 3.85E+03 5.71 E+03 3.5000 2263E+07
1-129 4.4fE+00 5.36E+00 .0000 9.0050E+6
Kr-85 8.57E+04 1.20205 7.0000 9.5992.06
Np-237 837E-01 1.392E+00 11.0000 1.051E+05
Pa-231 3.3fE+02 4.01E+02
Pb-210 4.97E-02 5.77E-02
Pm-147 1.81E+02 3.6fE+02
Pu-238 1.02E+04 1.96E+04
Pu-239 1.36E+03 2.85E+03
Puj240 9.44E+02 1.85E+03
Pu-241 1.52E+05 3.02E+05
Pu-242 7.66E+00 1.52E+01
Ra-226 7.79E-02 9.01E-02
Ra-228 1.30E+01 1.55E+01
Ru-i1 06 2.65E-03 5.29E-03
Se-79 9.6E2+01 1.19E+02
Sn-126 1.12E+02 1.34E+02
Sr-90 3.18E+06 4.04E406
Tc-99 9.30E+02 1.13E+03
Th-229 2.22E+02 2.58E+02
Th-230 3.47E+00 4.12E+00
Th-232 5.34E+00 5.59E+00
TI-208 3.46E+04 4.22E+04
U-232 9.38E+04 1.14E+05 Thermal Power
U-233 1.55E+04 i.882+04 Nominal Heat
U-234 2.32E+03 2.81E+03 Output Bounding Heat
U-235 1.94E+00 3.73E+00 (Watts) Outpud (Watts)
U-236 1.09E+00 1.89E+00 632E+04 31OE+04
U-238 3.58E41 7.14E-0 Total Total
Y-90 3.182+06 4.04E+06f
O0her Radionuclides 3.81E406 4.892406

Total Canister Usa s Summar
r lrzSo J - 1rx1S 2 24x 24-xIS IxC I I m

NumberofCanistera 11.8 17.0 0.0 1 27.0 I 8.0 0.0 I

Iare Fuel Traristers7
I o jAsserblies

J

J

An

I
J,

J,

j

a
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2030 Summary, TSPA Category 7: U-Metal

Gamma Sources
Total

Nominal Fuel Bounding Fuel Photon Photonssec
Radionuclide Ikwentories(CI) Inventories(Ci) Energy Group (bounding)

1.7E-02 1.84_-02 Avg. UeV
Am-241 5.41 E+05 6.16E+05 0.0150 2.262E+17
Am-242m 3.03E+02 3.56E+02 .0250 4.602E+16
A-243 2.80E+02 3.49E+02 0.0375 4.221E+16
G-14 2.89E+03 2.96E+03 0.0575 5.074E+16
C-W6 3.72E+01 3.73E+01 0.0350 2.547E+16
Cm-243 1.21E+01 229E+01 0.1250 1J865E+16
Cmn-244 3.11E+03 498E+03 0.2250 2.182E+16
Co-G0 1.02E+04 1.02E+04 0.3750 9.461E+15
Cs,-134 625E-01 7.022-01 S750 2.028E+17
Cs-135 6.05E2.01 6.81 E+01 o0s500 1.754E+15
Cs-137 4.882+08 5.49E+08 1.2500 1.507E+15
Eu-154 1.08E+04 1.25E+04 1.7500 4.675+t13
Eu-155 3.43E+02 3.802+02 22500 8.650E+09
FO-55 9.32E+00 9.40E+00 2.7500 1.757E+09
H-3 8.12E+03 927E+03 3.5000 1.619R.08

�L Kr-85 5.92E+04 6.66E+04 7.O00 7.795E+06
Np-237 5.12E+01 5.802+01 I1.o0o0 8.894+05
Pa-231 3.36E-02 3.50E-02
Pb-210 7.68E-03 7.74E-03
Pm-147 1.85E+02 1.93E+02
Pu,238 9.92E+04 1.15E+05
Pu-239 1.62E+05 1.82E+05
Pu-240 1.22E+05 1.38E+05
Pu-241 1.57E+06 1.802+06
Pu-242 8.01 E+01 9.37E+01
Ra-226 1.59E-02 1.1E-02
Ra-228 5.20E-04 520E-04
Ru-106 3.16E-05 3.16E-05
Se-79 6.568+01 7.36E+01
Sn-126 1.20E+01 1.35E+01
Sr-9O 3.50E+06 3.93E+06
Tc-99 2.15E+03 2.41E+03
Th-229 3.182-03 3.19E-03
Th-230 9.76E-01 9.94E-01
Th-232 5.20E-04 520E-04
Tl-208 3.52E-02 4.45E-02
U-2 9.48E-02 1.20E-01 Thermal Power
U-233 429E-01 4.32E-01 Nominal Neat

I U-234 I SOE+03 1 .55E+03 Output Bounding Heat
U-235 4.592+01 5.28E+01 (Wats) Output (Watts)
U-236 759E+01 8.43E+01 7.78E+04 &79E+04
U-238 7.00E+02 7.02E+02 Total Total
Y-40 3.50E+06 3.932+06=
Other Radionuclides 5.20E+06 5.802+06

Total Canister Usa e Summa
9 u1 F '1'0 18 15- ' 24u1 I 24A4X2152 M HC UCO

Numberof Canisters 7 11.7 1.4 0.0 0.0 4.0 385.0

Bare Fuel Transfenr
O Assmblies

DOEISNFiREP-078
Revisioni 0
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I
2030 Summary, TSPA Category 8: U-Oxide

Gamma Sources
Total

Nominal Fue Bounditg Fuel Photon Photons/sec
Radionuclide Inventories(Cl) hiventories(CI) Energy Group (bounding)
Ac-227 3.1 E-02 4.32E-02 Avg. MaV
Am-241 4.76E+05 8S3E+05 0.0150 3.36ZE+17
Am-242m 8.53E+02 1.56E+03 0.0250 6.806E+16
Am-243 1 .92E+03 3.53E+03 0.0375 6.313E+16
C-14 2.74E+03 2.93E+03 0.0575 7.436F+16
CI-36 3.92E+01 4.16E+01 0.0850 3779E+16
Cm-243 6.30E+02 1.16E+03 0.1250 2.540E+16
Cm-244 1.11 E+05 2.04E+05 02250 3.238E+16
Co-60 5.62E+04 7.59E+04 03750 1.401E+16
Cs-134 1.11E+03 2.21E+03 0.5750 3034E+17
Cs-U 35 7.26E+01 1.19E+02 05.500 3533E+15
Cs-U 37 4.93E+06 8.20E+06 1.2500 7.691E+15
Eu-i 54 3.73E+04 6.75E+04 1.7500 9811E+13
Eu-155 3.21E+03 5.65E+03 2.2500 1534E+12
Fe-55 9.59E+03 1.87E+04 2.7500 5.222E+10
H-3 4.66E+04 8.21E+04 3.5000 4.846E209
1-129 4.03E+00 6.78E+00 5.0000 1287E+O
Kr-85 8.15E+04 1.33E+OS 7.0000 1.483E+08
Np-237 4.12E+01 7.173E01 11.0000 1.703E+07
Pa-231 5.30E-02 7.30E-02
Pb-210 8.43E-03 8.80E-03
Pm-147 9.75E+03 1.90E+04
Pu-238 2.1 8E+05 3.98E+05
Pu-239 5.05E+04 808E404
Pu-240 526E+04 9.17E+04
Pu-241 1.972+06 3.56E+06
Pu-242 1.99E+02 3.65E+02
Ra-226 1.71tE-02 1.0E-02
Ra-228 5.97E-04 6.14E-04
Ru-10 8.83E+02 1.77E+03
So-79 5.68E+01 9.26E+01
Sn-126 9.37E+01 1.62E+02
sr-go 3.57E+06 5.79E+06
Tc-99 1.82E+03 2.97E+03
Ti-229 3.94E-03 4.32E-03
Th-230 1.01 E+00 1.08E+00
Th-232 5.97E-04 6.15E-04
TF-206 5.34E-01 9.54E2-01
U-232 1.45E+00 2.58E+00 Thermal Power
U-233 5.44E-01 6.12E-01 Nominal Heat
U-234 1.44E+03 1 .57E+03 Output Bounding Heod
U-235 1.01 E+01 1.58E+01 (Watt) Output (Watts)
U-236 5.08E+01 7.51 E+01 7.98E+04 1.35E+05
U-238 5.79E+01 5.88E+01 Total Totai
Y-90 3.57E+06 5.80E+06
Other Radionuclides 5.43E+06 8.65E+06

Total Canister Usage
iull, I a IV | 24X1W I 24x1 I H I 1 UCO |

Nutmber of Canistrl 250.5 481.2 0.0 0.0 | 132.8 18

iar7 Fue2 Transfers
| 163 [Assemblies

I

J
J

?
J.

Je
J

AJ
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2030 Summary, TSPA Category 9: Al-Based Fuel

Gwrmma "LourC

Nominal Fuel Bounding Fuel Photon *Photonstsec.

Radionucflde 

Inentories(ClO bwentories(CI) EnergyGrop 4bounding) 

NlZ~1 

AE4018E0 
.2029E1

Ac-227 

6.27E-03 1.24E-02 Avg. MaY

Am-241 

3.22E4,04 6.205+.04 0.0160 1.183E5*18

an~-~ -

9.4tE+OU IA4E+01 0.0250 Z-491E+17

Aim-243 

3.86E+01 6.81 E401 0.0375 2.230E+17

G-14 

1.53E+00 3.03E5+0 MO.O75 2.3D7E+17

t-36 

1.45E-03 2.89E-03 0.0850 1.421E+17

Cn-243 

6.11E+00 1.08E+01 0.1250 1.07UM+17

! -1

11

I
i0 �

CM-244 

3.17E+03 6.23E*03 0.2260 1.217E+17

Co-GO 

2.29E+02 4.46E+W2 0.376 5.5w8+16

CS-134 

8.092+05 1.22E+06 0.576 &494E.17

Ca-135 

2.17E+01 421E2.01 0.350 6.80im+16

Ca-I137 

1.085+07 2.09E+07 1.250 13535+1

Eu-154 

1.88E+06 3.62E+05 1.7m0 5.877+14

Eu-155 

6.38E..04 1.24E405 2.260D 7.675214

Fe-55 

9.98E403 1.97E4+04 2.7600 4.425E+12

H-3 

2.62E+04 5.105-+04 3.500 4.897+11

1-129 

4.OSE.00 7.942E+00 6.000 3.8185.07

Kr-OS 

641 E+05 I125E+06 7.FA0 4.365+06

ND-237 

6.48E+01 121E2+02 11.000 4.9=2+05

Pa-231 

1.44E-02 2.83E-02

i Pb Z10

8.1E0E4 
1 .6E^03

Prn-447 

3.21 E+065 642E+06

Pu-238 

I.88E+05 3.34E2+05

Pu-239 

1.02E+04 2.01E2.04

Pu-240 

5.40E+03 1.07E+04

Pu-2411 

4.995+05 9.64E+05

Pu-242 

G.09E+00 1.1 4E+01

Ra-226 

2.30E.03 . .562.03

6-

-

Fa-228 

7.75E-06 1.S4E-05

Ru-106 

2.35E+0 4.71E+05

Se-79 

7.09E+01 1.38E+02

Sn-.126 

S.30E+01 1232.+02

Sr-90 

I.0lE+07 1.97E+07

Tc-99 

2.32E+03 4.51E+03

Th-229 

5.212E05 1.02E-04

Th-230 

2.43E-01 4.81E-M

Th-232 

8.17E-06 1J2E-05

11-208 

2.11E-1 4.06E-01

I- U-232 

5.87E-41 t.13E+O0 Thermal Power

U-233 

2.05E-02 3.97EQ02 [ominal Heat

U-234 

7.2E+02 1.54E+03 Output Sounding Neat

1.1-235 

221E +01 3.71 E+01 (Wats) Output (Watts)

U-236 

8.48E+01 1.64E+02 1.51E*s 2.3E405

U-238 

3.61E+00 3.655E400 Total Total

Y-90 

1.01E+07 1.97E+07

Other Aadcloudides 

1.32E+07 2.59E407

[Total Canister lisag Swuia
s 0x 1 l a, x s15 2 4 . 5x 1O 0

241x1 1 Mc IUCO

umber of CIss O17.2 23S8 16t63 0.0 1.0 0.0

iSare Fuel Tmanslert
0 lAssemblies

* O5VSNP~REP-078
I* Flvision O

March 2003
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2030 Summary, TSPA Category 10: Miscellaneous SNF .
J

J
Gamum Source.

Total
Nominal Fu Bounding Fuel Photon Photonalsec

Radionuclida -Iventories(Ci) Inventories(CI) Energy Group (bounding)
Ao-227 2.23E-01 2.23E-01 Avg. Ucv
Amr241 7.752+05 7.77E+05 0.0150 7.462E+16
Am-242m 1.42E+03 1.45E+03 0.0250 1.502E.16
Am-243 1.44E+03 1A5E+03 0.0375 1276E+16
C-14 1.07E+04 1.07E+04 0.0575 2400E+16
0-36 2.02E+02 2.02E+02 0.0850 &043N+1S
Crr-243 5.87E+01 656E+01 0.1250 5.691E+15
Crm.244 8.42E+03 8.45E+03 0.22s0 6.955E+15
Co-60 3.46E+05 3.46E+05 0.350 3.010E+15
Cs-134 2.10E+01 4.77E+01 0.5750 5.074E+16
Cs-135 3.96E+0O 4.04E+01 0.850 1.093E+15
Cs-137 1.34E+06 1.36E+06 1.2500 2.642E+16
Eu-i 54 3.33E+04 3362.04 1.7500 3.217E+13
Eu-155 9.35E+02 1.17E+03 22500 1373E+11
Fe-55 4J1E+02 4.87E+02 2.7500 2.387E+11
H-3 9.32E+03 9.39E+03 3V50= 1.490E+08
1-129 9-57E41 9.79E41 5.0000 6.281E+07
Kr-85 2.05E+04 2.10E+04 7.0000 7.153E+0O
Np-237 1.46E+01 1.46E401 11.0000 6.1612.05
Pa-231 2.54E-01 2.5441
Pb-210 4.19E-03 4.19E403
Pmn-147 2.38E+02 5.07E+02
Pt-238 1.99E+02 2.44E+04
Pu-239 6.58E+04 O.1tE+04
Pu-240 3.39E+04 3.80E+04
Pu-241 1.49E+06 2.46E+08
Pu-242 1.51 E+01 2.53E+01
Ra-226 9.53E-03 9.53203
Ra-228 5.33E-02 5.33E-02
Ru-1o8 2.01E-01 4.6E-01
Se-79 1.71+E01 1.73E+01
Sn-128 1.53E+01 1.61E401
Sr-gO 1.23E+06 1.24E+06
TC-99 6.04E+02 6.11 E+02
Th-229 2.00E-01 2.00E-01
Th-230 6.72E-01 6.72E41
Th-232 3.40E-03 3.78E43
TI-208 6.72E+00 6.72E+00
U-232 1.82E+01 1.82E+01 Thermal Power
U-233 320E201 3.20E+01 Norminal Heat
U-234 1.13E403 1.13E+03 Output Bounding HeMo
UJ-235 5.102+01 5.1 0E+01 (Watts) Output(Watt)
U-236 2.08E+01 2.08E+01 5.11E444 5.24E+C4
U-238 1.1 2E+01 1.13+01 Total Total
Y-90 1.23E+06 1.24E+06
Other Radionudides 4.57E+06 4.59E+0O

Total Canister Usa Sumnrnary
I 18.xw 1 Ir| I x 24u x 10 24 x IV HIC | DCC |

Number of Cadmstm - 2. 0Q 0.0 0.0 0.0 0.0 0.0

IaeFuel Transhrs j=
O . jAssen-blies

J

U
69

]

I
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2030 Summary, TSPA Category 11: U-Zr-Hx

Ga- G a Sources

Nominal Fuel Bounding Fuel Photon Photonssec

Radionudide kIhventories(Ci) hwentories(CI) Energy Group fbounding)

Ac-227 5.49E-04 742E-04 Avg. UeV

ArnF241 7.30E+02 1.33E+03 0.0150 2.225E+16

~ AnF2-42mn 8.92E-01 1.74E200 Qo250 4.767E+15

Am-243 1.09E+O0 2.16E+00 0.0375 4.305E+15

C-14 1.47E+01 2.57E+01 0.0575 4.341E215

C a-36 3.102-01 5.392E-01 0.0B50 2.e86E+15

Cm-243 8.891241 1.76E+00 0.1250 2.145E 15

C>-244 8.06E+01 1.602+02 02250 2.292E215

CO-GO 4.67E+04 9.33E+04 Q3750 1.074E+15

Cs-134 1.10E+04 2.19E+04 0.5750 1.637E+16
Cs-I 35 3.49_00 6.06Q+00 0.0500 1.274E+15

Cs-137 2.12E+05 4.03E+05 12500 7432E+15

Eu-154 1.06E+04 2.13E+04 1.7500 1.848E+13

Eu-155 3.92E+03 7.84E+03 22500 7.824E+12

Fe-55 2.60E+04 520E+04 2.7500 6.552E*10

+ H43 6.OOE+02 1.19E+03 3.500 7.634E+09

l123 98.g3E-02 1.7E-01 5.0000 1108E+06

Kr-85 1.32EF04 2.61E+04 7A000 1.271E205

Np-237 5.41E-01 1.04E+00 11.0000 1A57EA04

Pa-231 9.96E-04 1.46E-03

Pb-210 1.94E-07 3.50E-07
Pm-147 6.86E+04 1.37E205

Pu-238 1.71E+03 3.37E+03

Pu-239 5.33E+02 9.08E+02

Pu-240 2.27E+02 3.93E+02
Pu-241 1 .20E+04 2.38E+04

Pu-242 1.95E-01 3B0E-01

Ra-226 5.20E-07 9.OE4-07

Ra-228 2.09E-05 3.46E-05

Ru-106- 3.67E+03 7.344E+03
Se-79 1.58E+00 2.79E+00

SF-126 1.49E+00 2.62E+00

Sr-90 1.98E+06 3.77E+05

Tc-99 527E+01 9.25E+01
Th-229 5.30E-05 7.90E-05
Th-230 5.4E2-05 1.04E-04
Th-232 227E-05 3.83E-05

T1-208 5.80E-03 1.12E-02

U-232 1.62E-02 3.13E-02 ThermalPower

1U-233 1.32E-02 2.29E-02 Nomninalheat

U-234 2.07E-01 4.00E41 Output Bounding Noa

_ U-235 8.49E-01 1.12E+00 (Watts) Output Wattso

U-236 1.58E+00 2.792+00 3.12E203 7A.00463

U-238 520E-01 524E-01 Total Total

Y-90 198E+05 3.77E+05
OterRadiornclides 2.46EF05 4.70E4+05

Ioetal Canister Usage Summary
I *68x10" | 1rx1s 4'x10'15 24x1 IV 2Ax 15 HIC W UCO I

Number of Canistrs 86.8 °0.0 0.0 0.0 6.7 0.0
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Appendix E

Uncertainty Estimates in the Template Source Terms J
Spent nuclear fuel (SNF) source terms generated using the template methodology are estimates

based on reasonable assumptions, conservative analyses, and available characterization data. Each
assumption, analysis, and piece of data introduces some level of uncertainty into the final source estimate.
However, to predict an absolute uncertainty associated with each SNF would require knowledge of the
true source term. From the true source terms, comparisons could then be made relative to the template I
estimates, and from the comparisons, one could then theoretically predict an uncertainty for the template
estimates.

Unfortunately, the true source terms are unknown and not available for such comparisons, and J
therefore, their accuracy cannot be ascertained. But if the true source terms were available, we could
predict absolute uncertainties for the total activity of a specific fuel element, or for a specific radionuclide
within a specific fuel element, or the total activity for elements from one reactor, or the total inventory of
all U.S. Department of Energy (DOE) SNFs. Of course, if the true source terms were available, there
would be no need for the template methodology and estimation of SNF source terms. It is for this reason
that the template methodology takes the "bounding" approach.

The bounding approach assumes, in those circumstances where bounding or maximum values can
be inserted into the analysis, that the source term will not exceed the estimated value. And although
conservatism is used everywhere possible in the template methodology, there is no guarantee that the final
template source term is indeed conservative. For example, the burnup used in all the templates is
extracted from the National SNF Database, and even the available maximum burnups do not have an J
uncertainty associated with the given value. Therefore, one could argue that it is still possible that using
even the maximum burnup would underpredict an element source term.

However, if one were to use the maximum burnup for an entire group of elements, a group with
an associated range of burnups extending from a minimum value to a maximum value, the total source
term estimated for the group would necessarily have to be bounding. The question still remains though as
to uncertainty in the database burnup uncertainty. If the burnups in the database are taken as a given (the
maximum value is ideally the true maximum), then arguments similar to the one here that lead to
bounding source terms are valid. This is the approach taken in the template methodology.

Uncertainties in the template-generated source term estimates can, however, be identified, and a
quantitative value can be assigned to the uncertainty. This should help the reader better understand the
limitations and sources of uncertainties as applied to the template-generated source terms. The discussion
below focuses on this line of reasoning in an attempt to establish the limits of precision in the source term
estimates rather than in their accuracy.

The discussion is broken into two parts: (I) input data uncertainty estimation and (2) estimation
of uncertainties arising from the template methodology. The input data uncertainties arise from data used
primarily in the ORIGEN2 depletion calculation that is used to generate the radionuclide source term for
each SNF. The uncertainties arising from the template methodology are based on validation studies that
provide a confidence level on how well the calculations compare to measured assay data.

An additional complexity associated with the discussion here is because each SNF will
necessarily have a unique set of uncertainties. This is based on the fact that each SNF fuel has a unique
set of available characterization data. Some SNFs do not have a complete set of characterization data (for
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example, a fuel may not have a kiown burnup). Uncertainties in the available database characterization
data are not known. The quantitative values assigned in the following discussions are based on SNF
experience and are themselves estimates.

INPUT DATA UNCERTAINTY

The SNF fuel input data parameters that have associated uncertainties include the following:
(1) burnup (MWD, MWD/MT, fissions/cc, %FIMA, etc.), (2) beginning-of-life (BOL) heavy metal and
structural mass loadings, and (3) neutron cross sections. The influence of these three parameters and their
uncertainties varies depending on the particular radionuclides selected from the template source term.

Burnup

The source term can be understood to be the gamma energy emission emanating from, or the
decay heat generated by a particular SNF, or the concentration or activity of a particular nuclide. The
source term can be used for a variety of purposes. For example, it is used as input for both shielding and
thermal analyses.

First consider the source term in terms of its gamma energy emission rates over the 5 to 100-year
time span of interest. The gamma energy for the high burnup Advanced Test Reactor and Fort St. Vrain
fuel elements are given in Tables 1 and 2, respectively.

Table 1. Gamma radiation energy emission by component for high burnup Advanced Test Reactor as a
function of decay time.

Component 5-Year Decay 35-Year Decay 100-Year Decay

Activation products 0.02% 0.0002% 4E-6%

Actinides/daughters 0.002% 0.01% 0.04%

Fission products 99.98% 99.99% 99.96%

Table 2. Gamma radiation energy emission by component for high burnup FSV SNF as a function of
decay time.

Component 5-Year Decay 35-Year Decay 100-Year Decay

Activation products 1.69% 0.124% 5.68E-3%

Actinides/daughters 0.1%- 0.319% 0.82%

Fission products 98.21% 99.56% 99.17%

The table data show that the fission products dominate the gamma energy emission rate across the
5 to 100-year decay times for both reactor SNF elements. Because the fission products dominate, the fuel
element burnup is the key factor in estimating a gammna-ray emission source term.

A similar analysis shows that the decay heat (beta-gamma emission energy) is also dominated by
the fission products, particularly at early times (<50-year decay). Therefore, again the uncertainty in the
burnup is the major contributor to the decay heat source term (see Tables 3 and 4).
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Table 3. Advanced Test Reactor SNF decay heat partitions as a function of decay time.

Component 5-Year Decay 35-Year Decay 100-Year Decay

Activation products 0.027% 0.0005% 0.0012%

Actinides/daughters 1.44% 3.84% 11.11%

Fission products 98.53% 96.16% 88.89%

Table 4. Fort St. Vrain SNF decay heat partitions as a function of decay time.

Component 5-Year Decay 35-Year Decay 100-Year Decay

Activation Products 0.756% 0.0366% 0.0016%

Actinides/Daughters 15.77% 29.07% 52.99%

Fission Products 83.47% 70.89% 47.0%

The source term associated with the end-of-life (EOL) actinide concentrations is driven by both
bumup and neutron cross sections. Uncertainties in both will impact the actinide concentrations.

Therefore, the uncertainty in the burnup is the major contributor to the input data uncertainty for
gamma-ray emission, decay heat, and actinide/fission product/activation product concentration source
terms. Burnups used in the source term estimates using the template methodology are typically taken
directly from the National SNF Database. For the majority of the SNFs or approximately 88% by mass, a
burnup is provided in the database. In addition to the nominal bumup, a maximum as well as a minimum
burnup is also given. Unfortunately, there is no uncertainty associated with these burnups.

Probably most of the burnups provided in the SNF database are derived from calculations (or in a
small number of cases derived from measurements). The calculations would most likely be based on
actual reactor power histories and estimated fuel element burnups appropriately partitioned based on a
total core power output over the known burnup period. The bumups are probably reasonable, but none (or
very few) are validated. Often, a single burnup is assigned to a group of elements to save time, despite the
fact that no two fuel elements would have identical burnups.

The difference between the database nominal and the maximum, and the difference between the
nominal and the minimum, does provide a quasi-uncertainty band about the nominal. This would be the
spread in burnup for the particular SNF. Use of the maximum burnup would necessarily imply a bounding
source term. However, one might argue that an uncertainty would still exist based on the calculational
determination using input data with associated uncertainties for the maximum value.

An estimate for the uncertainty associated with a calculated burnup value would be
approximately± 10%, and a ±5 to 10% uncertainty assigned to a measured burnup value.

Beginning-of-life Mass Loadings

Another calculation input data field with an associated uncertainty is the BOL heavy metal mass
loading. The BOL heavy metal mass loading of an element could potentially influence the neutron cross
sections used in the depletion calculation. However, typically, the BOL heavy metal masses are quite well
known with typical uncertainties in the range of ± a few percent for the major heavy metal components
(U-235, U-238, Pu-239). For the minor BOL actinides (U-234, U-236, etc.), the uncertainties may be in
the range of 5 to 10% and are typically based on measured data.
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In addition to the heavy metal mass loading, the fuel element structural material masses are also
part of the source term as activation products. BOL concentration uncertainties in the structural materials
are on the order of + 2 to 10% for the major constituents. Structural materials also contain impurities that
can contribute significantly to the source term. Impurities with concentrations in the 0-500 ppm range can
have uncertainties in the range of 10-200%. In order to reduce these uncertainties, the BOL impurity
concentration would have to actually be measured. In the template methodology, the major and impurity
concentrations are provided and referenced. In the conservative approach of the template methodology,
typically the upper limit ppm concentrations were taken for each impurity, and the impurity mass is
assumed to be additional mass relative to the major structural material components. Also, the total mass
of structural materials is slightly overestimated in order to be conservative, particularly for fuel elements
with complex fabrication features (grooves, holes, slots, tapers, etc.).

Neutron Reaction Cross Sections

The neutron cross sections for primarily actinides change as a complex function of core burnup,
mass loading, location in the core relative to targets, safety rods, etc., shim control rod/drum movement,
and other neutron spatial and spectral effects. All the templates, which are based on a particular fuel and
represent a particular fuel type, enrichment, moderator, and clad, have had specific cross sections
developed specially for that fuel and the represented fuel group. Cross sections were specifically
developed for 37 actinides and their (nay), (n,2n), (n,3n), and (nf) nuclear reactions. The statistical
uncertainty in these cross sections at BOL are less than 1% for the (ny) and (nf) nuclear reactions,
approximately 5 to 10% for the (n,2n), >10% for the (n,3n) reaction cross sections.

CALCULATIONAL METHODOLOGY UNCERTAINTY

There is an uncertainty associated with the calculational methodology used to generate the
template source terms or radionuclide inventories. The greatest uncertainties typically are the
uncertainties associated with the input data. The methods or computer codes used to estimate radionuclide
depletion, buildup, and decay are, however, quite accurate if the input data are exact. The closest we can
come to demonstrating the uncertainty in the calculational methodology is to perform validation studies.
In validation studies, the calculation input is assumed to be exact, and the calculated source terms are then
compared against measured data. Based on calculated and measured data comparisons, the uncertainty or
level of confidence bands can be determined on a radionuclide-by-radionuclide basis. Integrated values,
such as decay heats and gross gamma dose rates, are also compared in order to draw conclusions relative
to total inventories.

Measured Versus Calculated

In order to understand the magnitude of expected uncertainty under the best input data conditions,
a limited number of validation studies have been performed to support the template methodology. These
studies compare measured radionuclide concentrations, isotopic ratios, decay heats, or gamma dose rates
with calculated values. The input data for the calculation is based on measured values that would include
burnup data, power or irradiation history information, BOL fuel element heavy metal loadings, and
material constituent impurity concentrations.



DOE/SNFIREP-078 March 2003 J
Revision 0 Pare E-7 of E-9

Validation Studies J

The following uncertainty estimates are based on generalized results from template validation
studies and represent expected calculated uncertainties for various radionuclides for EOL conditions: A
I. ± -5% for U-235, U-238, Pu-239, Th-232 concentrations J
2. ±10-30% for U-233, U-234, U-236, Np-237, Pu-240 concentrations

3. ±310-50% for other significant concentration higher-order actinides (Pu-238, Pu-241, Pu-242, J
etc.)

4. ±50-400% for other insignificant concentration higher order actinides and daughter decay J
products

5. ±1-5% for direct yield fission products J
6. ±5-50% for indirect yield and transmutation fission products

7. ±5-50% for major constituent activation products j

8. ± factor of 2-3 for activation product impurities (Co-60, C-14, etc.)

9. ±5-10% for decay heat

10. ± factor of 1.2-2.0 gross gamma dose rates.

It should also be remembered that the measurement data used in the comparisons also have
associated measurement uncertainties.

Application of templates to a particular SNF:

1. Burnup uncertainty is the major factor for fission product, actinides, and activation products.

2. If burnup is exact, the only uncertainty in the fission products are the fission yields. The fission
yields are based on best available measurements. Indirect-yield and transmutation fission I
products, although typically very low concentrations in SNFs, have a cross-section dependency
and, therefore, a cross-sectional uncertainty from the calculation.

3. If the burnup is exact, the actinides' cross sections for a particular SNF may not coincide exactly I
with cross sections of the template. However, the template uses a moderator, clad, and enrichment
similar to the SNF and, therefore, should be within a factor of 2. For high burnup fuels, the cross
section can change significantly with burnup, and differences of factors of 2-3 might be possible. -

4. If burnup is exact, activation products from particle threshold reactions (high energy neutrons)
will be relatively independent of cross section and a very small cross-section uncertainty could be
expected (<20%). On the other hand, activation products produced from thermal reactions will be
cross-section dependent and may vary by a factor of 2 or more from the template-generated cross
sections.
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CONCLUSIONS

Based on the above discussions, the following conclusions are drawn:

1. The uncertainty for the total DOE SNF inventory activity is estimated to be:

_ * If, X is the total nominal burnup (MWD) of all DOE SNFs,

* Then, the uncertainty band is given by X±X/4, where $X14 is then uncertainty in the
nominal burnup and also the total activity.

* If, Y is the total maximum burnup (MWD) of all DOE SNFs,

* Then, the uncertainty band is given by Y±Y/10, where ±Y/10 is then uncertainty in the
maximum burnup and also the total activity.

2. Uncertainties will vary, however, from radionuclide-to-radionuclide in each of the
template-generated source terms, and between each template source term.

3. In addition to the burnup uncertainty, the template-generated values will also have the following
cross-section uncertainty and are broken out as follows:

* For actinides:

- ±5% for U-235, U-238, Pu-239, Th-232

- ±50% for U-233, U-234, U-236, Pu-240, Np-237

- ±100% for other significant concentration higher order actinides (Pu-238,
Pu-241, Pu-242, etc.)

- ±200400% for other insignificant concentration higher order actinides and
daughter decay products

L * For fission products:

- ±1% for all direct yield fission products

|- - ±5-50% for all indirect/transmutation fission products

* For activation products:

- ±5% for high energy threshold particle reactions (n,p), (na)

- ±5-10% for high energy threshold particle reactions (n,2n)

- ±>l0% for high energy threshold particle reactions (n,3n)

Lo - ±50% for thermal activation products
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4. In addition to the burnup and cross-section uncertainties, the template-generated values will also A
have uncertainties in the BOL mass loadings and are broken out as follows:

* For actinides: J
- ±<2% for U-233, U-235, U-238, Pu-239, Th-232

- ±10% for U-234, U-236, Pu-240

* For activation products: j
- ± 2-10% for major structural constituents

- ±10-200% for impurity generated activation products. J
Li
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